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ASSOCI ATED W TH TRYPTASE ACTIVITY 3 This application clains the
benefit of U S. Provisional Application No. 60/023,139, filed July 30,
1996. Field of the Invention: 6 Thi sl-i nvention rel ates to novel

nmet hods and conpositions for treating di seases associated with tryptase
activity by admi nistration of novel tryptase inhibitors. Description of the
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subjects following specific antigen challenge (Castells er al. (1988) J. Allerg. Clin. Immunol.

141:563-568) and are elevated in lung lavage fluid of atopic asthmatics after endobronchial

15 allergen challenge. Smokers often have striking elevations of bronchoalveolar lavage fluid
tryptase levels, a finding that provides some support for the hypothesis that release of proteinase
from activated mast cells could contribute to lung destruction in smoker’s emphysema.

18 (Celenteron ef al. (1988) Chest 94:119-123). In addition, tryptase has been shown to be a potent
mitogen for fibroblasts, suggesting that it is involved in pulmonary fibrosis and interstitial lung
disease (Ross et al. (1991) J. Clin. Invest. 88:493-499).

21 Asthma is recognized as an inflammatory disorder (Hood et al. (1984)

In: Benjamin-Cummings, ed. /mmunology 2nd ed.) and frequently is characterized by
progressive development of hyper responsiveness of the trachea and bronchi to both

24 immunospecific allergens and generalized chemical or physical stimuli. The disease involves
multiple 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

27 imitate and damage the epithelium lining the airway wall and promote pathological thickening of
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18 by release of mast cell derived chemotactic agents and then become activated during the late

reaction phase. The late asthmatic response is believed to be a secondary inflammatory reaction
mediated in part by the secretory activity of granulocytes.

21 Tryptase is implicated in the degradation of vasodilating and bronchorelaxing
neuropeptides (Caughey ef al. (1988) J. Pharmacol. Exp. Ther. 244:133-137; Franconi et al.
(1988) J. Pharmacol. Exp. Ther. 248:947-951; and Tam et al. (1990) Am. J. Respir. Cell Mol.

24 Biol. 3:27-32) and modulation of bronchial responsiveness to histamine (Sekizawa et al. (1989)
J. Clin. Invest. 83:175-179). These findings suggest that tryptase may increase
bronchoconstriction in asthma by destroying bronchodilating peptides. Tryptase cleaves

27 fibrinogen e-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

30 inflammation and remodeling and joint destruction in rheumatoid arthritis. Further,
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This application relates to a compound of Formula I:

12 R i_xl_xz_x3_x4
XS
REXO.XEXT.X6

I

in which:
X3 is (Cs. q)cycloalkylene, hetero(C,,,)cycloalkylene, (C, ,0)arylene or
15 hetero(Cs_,,)arylene;
X* and X¢ are independently (C,.,)alkylene;
X' and X? are independently a covalent bond, -C(O)-, -C(0)O-, -OC(O)-, -C(O)N(R?)-,
18 -N(R’)C(0)-, -S(0),N(R?)-, -N(R*)S(0),-, -OC(O)N(R?)-, -N(R*)C(0)O-, -N(R*)C(O)N(R?)- or
-0C(O)O-, wherein each R’ is independently hydrogen, (C, ;)alkyl or (C, g)cycloalkyl, with the
proviso that X' and X? are not both covalent bonds;
21 X’ and X are independently -C(0)-, -C(0)O-, -OC(0)-, -C(OIN(R?)-, -N(R*»C(O)-,
-3(0);N(R?)-, -N(R})S(QO),-, ~OC(O)N(R?)-, -N(R*)C(0)0-, -N(R)HT(OIN(R?)- or -OC(0)O-,

wherein R? is as defined above;



-4- Xlerr]_and X[err] are independently (([err])alkyl ene,

het er o( [ e™O B ene, -X[err]-Xerr]- or -Xerr]-Xerr]-, "R err]
is (Cerr])alkylene or hetero(Cerr])alkylene and X err] is
(err])cycl oal kyl ene or 3 hetero(([ err])cycl oal kyl ene; R err] is
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is a gﬁoubﬂtsf@@z;at)@&lqaﬂ@ma i di n 3-yl, benzoim dazol - 4-yl ,
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optionally sub th ‘one o I ca ected f
hal o, Bydroxy, 1sr(ﬂQ)nmytbcne(@haem]thabthlofn(@bmn]@xsy)(;ll,cmtikym (dJerr])aryl,
Eg[ or r} g ar y: (d er r] %s‘r(z]y!;@ygls & %}rg%azgte )g} %{z{g%x ¥J49y>iy5enzoimidazol 5-yl
err])aryl oxy, -2
| kyl 't B,
f (N:[RF; ]r % %[ e%lr] eélglL ﬁr E%‘er r‘f fﬂﬂ%ml&yl( gu%cfalz&lﬁ{ Zlyi I’il'ﬁ)ma%ahnci’e%l’ Iy

sel ectiad from Dyﬂéthgleﬂxdaﬁﬂleyr P)métkylimxdéﬂlelr—yl], Pahdehyliyidazol-Qher r] ) cycl oal kyl
or (CJerr])aryl and X err] is al kyl ene, hetero(Cerr])al kyl ene,
het er ooxo( ([ er Himethxipinerd: 3‘2l41 methylplpe“%’ﬁd(lcﬁﬂef‘}i):;al’ lk?‘lpéﬂ‘é"‘dﬂ plperazm-l-yl

Xterr] i s (oot BRSNS, Bt SRR PR RO e i
of nl%sand nl19 }1455 &tetﬂah?dro%ynﬁitﬂn-abﬂr L&, Slﬁiteﬂ[abfdrbp%[rﬂiﬁfd-él yb#ind
Rlerr]-Xerr]- rr] is amno, 1 -imnoethyl

or net hyl ami no, 4)4? éﬁ%tyahvémpmrdayfampﬁ ane Cafh@‘i)’éff’@(‘@f’é? o1 thigkripne derivative
het er ooxo( ([ er Eﬂc}&lf,k‘}dllgﬂ %roup is optionally substituted with onc or more radicals selected from

18 halo, hydroxy, mercapto, (C,_g)alkyl, (Cy_s)cycloalkyl, (Cq .. )aryl, (Ce 0)aryl(C, )alkyl,
(Ci.9)alkanoyl, (C,)alkyloxy, (Cq.a)aryloxy, (Cs.)cycloalkyloxy, (C,.)alkyloxy,
(C,.9)alkylthio, (C;._,)cycloalkylthio, (Cq ., )arylthio and -NRR’, wherein R and R7 are

21 independently selected from hydrogen, (C, g)alkyl, (C, s)alkanoyl, (C;_,,)cycloalkyl or
(Cs.r4)aryl and
X8 is (Cy.g)alkylene, hetero(C, c)alkylene, heterooxo(C, ¢)alkylene,
24 0x0(C,.¢)alkylene or -X'7-X'8-X"-, wherein X'® is as defined above for X'%, X"7is

(C.in)alkylene and X' is (C,,g)alkylene, wherein the sum of n17 and nl18 is 0, 1 or 2; and
R? is R%:-X%. or R*-X?'-, wherein:
27 R® is amino, 1-iminoethyl or methylamino,
X2 is (C,g)alkylene, hetero(C, ¢)alkylene, heterooxo(C,¢)alkylene,
ox0{C¢)alkylene or -X2-X2-X*., wherein X? is as defined above for X!, X2is

30 (Caxp)alkylene and X* is (C,z4)alkylene, wherein the sum of 122 and n24 is 0, 1, 2, 3 or 4,
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oxo((Cerr]) ?‘Iﬁ%/%l&&% or -Xerr]-Xerr]-Xerr]-, wherein X err]pdGussnsehi ned

above for err] is 30 (C[err])al kyl ene and X[err] is
(Cnferr])al kyl ene, wherein the sumof n22 and n24 is 0, 1, 2, 3 or 4,
-5- with the proviso that when R err] is amno then X err] is not
(derr])al kyl ene or oxo(Clerr])al kylene and-n22 is not 1, 2, 3 or 4, 3
Rlerr] is as defined above for Rerr] and Xerr] is ((err])alkyl ene,
hetero(([ err])al kyl ene, heterooxo(C[err])al kyl ene, oxo(C2.6)al kyl ene or

-Xerr]-Xerr]-Xji whef Y i e is e I A
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wher ei n the sumanfl nd23s motd, 87014 0, 1 or 2; wherein each al kyl ene,

cycl oal Kyl ene, heter I , ter ¢ Ikylene, phenyl ene, aryl ene and
het er oaryl ene, as deﬁ?g ésg‘gﬁ\?ga etof)gtf"b‘ﬂally substituted with one or
nmore 9 radi cgd H(Elﬁ.%%di’éfb{@'%&lk Mﬂrﬁéféfoofﬂi‘(:‘mﬂ‘k
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(d err]) al kanoyloxo(@miklyae dry KEx¥-X whcr]EkBXVImagdefme}ﬂ ebavie)foy X o X%y | oxy,

| Kyl I | oal
(G orr] Brylt bt SCanatolae e Kigisd bl e LY k007 s, b
def d t
et ween het o oaterein st ic s, B MAIRAChS Rerch QUG BB fIghe, Bhéionc,
and R err] and amrylelein) ifaéroaryiene s defined abovd) alg @tf@all?@nﬂfsﬁiute&@[vﬁh Ibhe aﬂﬂhore

Xerr]; and 15 the pharmaceutically acceptable salts, pro
derivat i%es and rpdigals seleetedirpmhala, \bbéémf%éﬁ‘?fﬁﬁpto ACs Palkiil (%np\%?}%‘ky b Iﬁq:eu)aryl

P e - SEERAPAS SRR aanbl B o (T Riegy, Cueyclonlyiony,
Qgt/ :lr gg E[ S(r) :1 L) a'(g%ﬁlk?loxal(g aikyx%x& g,‘%DEﬂcl@dﬁﬁbliﬂl&r(Cl,ﬁkiﬁtH_lél\‘I?xggﬁ!jd’;ﬂ& Jggiexem
-S(O [etZ2 | (R erR‘]a)nd RT-a¢ & dﬂfmré 8favp{ with the prodisp Wﬂ[ ¢ bgnds do not occur

T ey o AR b SO e 0 12

provi so that X ebhiaimadvitll X5, ®F Q,mt aﬂ@t h coval ent bonds; X[ err] and
X err] are independently - C(O) ]\) -0C(O) - C(O)N(R[err])
- N( R[ er 1§ ) diepharmaceutically acceptab!e salts “oxides, prodrug derivatives and protected derivatives

thereof.

A second aspect of this application relates to a compound of Formula I

18 RI-x!x2x3x?
XS
RLX%.XEx7.x5 "
I
in which:
X4-X3-X8 together are (C,.;,)alkylene or hetero(C;.,)alkylene;
21 X! and X® are independently a covalent bond, -C(QO)-, -C(0)O-, -OC(Q)-, -C(O)N(R?)-,

-N(R?)C(0)-, -S(O),N(R?)-, -NR*)S(0),-, -OC(OIN(R?)-, -N(R*)C(0)O-, -N(R})C(O)NR)- or
-OC(0)0-, wherein each R® is independently hydrogen, (C, ;)alkyl or (C, z)cycloalkyl, with the
24 proviso that X' and X® are not both covalent bonds;
X?* and X are independently -C(O)-, -C(0)O-, -OC(O)-, -C(O)N(R?)-, -N(R*)C(O)-.
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-6- -S(O[ rr])-. -N(Rlerr])S(OQf[err]-, -OC(OQNRe
-N(R[err])gg%%’-eN(R[err])C(O)N(R[err])- or -OC(O)O \/\he?g})r‘ljsg[’grurz] S
as defined above; X[err] and X/ err] are independently
(err])al kyl ene, hetero(C[err])aI kyl ene, -Xerr]-Xerr]- or -Xerr]
-X[err]-, wherein Xerr] is ((Jerr])al kyl-éne or hetero((err])al kyl ene and
Xerr] is ((err])cycloal kylene or hetero((ferr])cycloal kyl ene; 6

Rlerr] is Rerr]-Xerr]- or Rerr]-Xerr]-, wherein: R4 is am no, am dino,

guani di no,s(%mmpmp)s@@)zqeom(b IRIR, N(Re)c(b)a)s Ng( SN K Y b0B(0)0-,

hetero([ err | ene, heterooxo((err])al ky ene,
oxo(C[err}")ha!‘eKyReﬁ@Sdﬁﬁnﬁ({@ONfr X err]- X[err] wherein Xerr] is

or pheffene, 2 SR RRRFA G R s sl o ST Sl

wher ei n t QReUXOfis ftt“)a?li‘;,%ﬂbl& Hefer C“ k?/lenéaﬁ’& xH.is i@, 3)c:a/cloalkylene or
Rlerr] is a group selected from azetidin-3-yl, benzoi'm dazol -4-yl

benzoi mi dhztctO(G“yd:ychaillqdm | - i mi dazol - 2- yI i m dazol - 4-yl,
2-imdazolin-2-y

3- 2-net hyl i mi dazol -1 -yl
4 ot 1 i dae B SREFIT o8 ﬂg‘ingwh#@az MMl Y
1- met hyl pi peri d- 3- ylgs; SJ,,,HEQ m&&e?h%,_@gh mBhB&E@}_ ﬁeYAylmRﬁlBe” d- 4-yl,

pi perazin-1-yl, piperazin- pyrim din-4-yl,

pyrl mdin-5-yl, pyr# isQCDG)&kylene,heteﬂo(@@alk?hhé\hﬁéé?@h(&@a@bﬁkr% yl, 1
56tetrahydrop rimdin-4- ;4 aln ;
1, 4, 5, @ t et r ahpEeGayilyieneer TXa'ﬁﬁ'awber@ar)E)o@)(&e)éyq{@ﬂbﬁ@eor t hi oket one

deri ti th ' It
Codi val 5 el ooPEarUCTghtlbad Bl BBbOARPend o sHRR ebe s clafkfen® hnd R
(Clerr])cycl oakkd,,.alisliefe] wharei the sthefn}d arw.ll(&i[s or1l2 alokyl , 21

err]) al kanoyl err])al kyl ox err])aryl oxy err])cycl oal kyl ox
E g[[ er r&zg al kyl oiy, E g’esa Jggoap lsglr:ctmi/ &o&%@}r@wﬁm@amé%w]x )beﬁzoxmldaz%l 5—y>1/

lth
ndepentiont |y LBIBEOE s PBHeHYGE ol uridAp RSy i, diFiddoRiTon:
(derr])cycl Oabkrﬁéth?lfimﬂﬂzol -1-yl, 4-meth§ﬂ1ﬁiudl)1aynyb ikl IphiRAZOL- 1143
(err])al kyl ene, hetero %err )al kyl ene, heterooxo(( er r(L) al ’kyl ene,

oxo(C¥rr])al k;}fmﬁbyl@meﬂﬂ vk ]lantbylp]pev({iéryl] piperidéryi pipodi ﬂfy} piperazindeyli ned
RPRE o R S IR R N E TR
i s Rl err]-X ernj4,s,6ktethgbfdpyritdini2:-yl, YIS Eicfahydropyrimidin-4-y! and

18 1,4,5,6-tetrahydropyrimidin-5-yl and any carbocyclic ketone or thioketone derivative
thereof, which group is optionally substituted with one or more radicals selected from
halo, hydroxy, mercapto, (C, g)alkyl, (C,.,)cycloalkyl, (Cq.ioaryl, (Ce.1a)aryl(C, )alkyl,

21 {C,.p)alkanoyl, (C,,)alkyloxy, (Cq.J)aryloxy, (C; 4)cycloalkyloxy, (C,.)alkyloxy,
(C,.p)alkylthio, (C, . )cycloalkylthio, (Cq. 4)arylithio and -NRSR?, wherein R® and R7 are
independently selected from hydrogen, (C, g)alkyl, (C,.p)alkanoyl, (C, ,Jcycloalkyl or

24 (Cs.14)aryl and

X" is (Cy.g)alkylene, hetero(C,¢)alkylene, heterooxo(C, ¢)alkylene,
oxo(C,¢)alkylene or -X'7-X'8-X"-, wherein X'® is as defined above for X'%, X'7is

27 (Cam)alkylene and X'® is (C,,5)alkylene, wherein the sum of n17 and n18is 0, 1 or 2; and
R? is R%-X%. or R%-X?!-, wherein:

R? is as defined above for R*,

30 X® is (C, ¢)alkylene, hetero(C, ¢)alkylene, heterooxo(C, ¢)alkylene,
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Rerr] is a 8%’5‘3?1 above for Rerr], 30 X et AisdTaz422
(derr])al kyl ene, hetero((err])al kyl ene, heterooxo((err])al kyl ene,

98/ 04537

PCT/ US97/ 13422 -7- oxo(C[err])al kylene or -X[err]-Xerr]-Xerr]-, wherein
X[err] is as defined above for Xerr], X ef?] is (Cn[err])al kyl ene and
X[err] is (Cn[err])al kyl ene, wherein the sumof n22 and n24 is 0, 1, 2, 3
or 4. 3 Rlerr] is as defined above for Rl err] and X[ err] is

(derr])alkyl en%xo(@%)%ﬂl@ﬂﬁe&ﬁL}(?Z@W-ﬂzeﬂﬁhexﬁﬁi}@ vadefined bboval sy KENK? s

oxo((C[err])al kyl ene or -X[ erg Eerr ]-X[err]-, wherein Xerr] is as defined
is

above for X[ err KCnplkylene prd CraeJalkyleng, avhereim theysueref redanitndf ig 0ils 2, 3 or 4,
Cn | kyl d n27 0, 1 2; wh

(eacLe;Ir] ?eng e(r;)e/Cl \ggf@?se#ﬁeﬂgﬁ%vregj%gﬂ%ﬁn Eet elrgcycl oaf)rkyl ene, erein
phenylene, arylene ang RRCCHIRGINE HererdT, ORIGIAE, RRGYSxo é@rﬁsal%?{?h?”a' 'y

substituted with one or I's sel ecte

?éjr ox]yj malr E:?:Ftoaogcgzgl[aftylﬂe}rﬁeair KPS X308y vr:'](;éxieydﬁéad ﬁtiesﬁgléf{immaxyl X¥is
err])ar err])a r

gg[[err}gaalrgl ox, (Cagplsy yZéﬁ% @S@!Eﬁ Oy fqﬂ) °I<5§»‘F’cﬁ<f Sand n27is 0, 1 or 2;
err])a

“NR[ et R| e?/r] re(u%&rh Jél}ﬁé(xﬁ:l Q%I%ﬁgﬂaj hetgxgaﬁyfe & %%%réwggoagggencéah%rglene,

with the provi Swlﬂﬁtmﬁdmtﬂrwyleb@miﬂeiﬂQd%bv&W tionh N ibstititr) witlh 87 or more

contai ned wthin R[errq]m %(}err]rh‘ﬁ XLerr] Xerr], X err}x and Rlerr] and any
het er oatdons contadiepdsisalgot o, vqrexsr,]merm (. ankky K‘ém)]:yda?ihyllf)ce byl

h ticall d t
Dot ect od deri viFRYBE @é@sﬁaﬂéﬁmw LGB, IR (e Rifaikytony
phar naceuti cal Qem)aﬁylbkg r(@@hmbuﬁ;eml,n@yc@oﬂeyxmc@ W@Qg)’iﬁylﬂnﬁo bR IRRR’] whé&tkind

phar maceutically accepta |'t, N-oxide or prodrug derivative t hereof in
adm xt uv%e with &‘i@ndﬁ’maé dsﬁncchaﬁoefeemh Hieqmewso hat mnaienth@pbdpmiocwrs

invention is a hodo treatin ea

tryptase acti vi SHIhF{eEﬂ?f‘EES‘E %W@d‘ﬁilflﬁaqo%y n§ rgptaBﬁg{%FﬁtﬁVaminﬁ he
di sease, which ggﬁtgﬁgd%ma sesxeiixr: sdering to the animal a
therapeutically effective amount of conpound of Formula | or a

phar maciéut ithegplaymaceutpdlbidceepsatile salts, Moixiies,mrogmg derivatiies anvdipriotestadiierivatives24
Afifth as%]ect of this invention is the processes for preparing conpounds
of Formul a '

A third aspect of this invention is a pharmaceutical composition which contains a
18 compound of Formula I, or a pharmaceutically acceptable salt, V-oxide or prodrug derivative
thereof in admixture with one or more suitable excipients.
A fourth aspect of this invention is a method of treating a disease in an animal in which
21 tryptase activity contributes to the pathology and/or symptomatology of the disease, which
method comprises administering to the animal a therapeutically effective amount of compound of
Formula I or a pharmaceutically acceptable salt, N-oxide or prodrug derivative thereof.
24 A fifth aspect of this invention is the processes for preparing compounds of Formula I
and the pharmaceutically acceptable salts, N-oxides, prodrug derivatives and protected

derivatives thereof as set forth in "Detailed Description of the Invention".

27 DETAILED DESCRIPTION OF THE INVENTION

Definitions:



and the phar utically acceptable salts, N oxi des prodru vat i ves
and prot ec}v&”@éﬂ Yvatives thereof as set fort hin Det ail edﬂé@%éw f4 on of
t he I nvention". 27 DETAI LED DESCRI PTI ON OF THE

| NVENTI ON Def i ni ti ons: WO 98/ 04537

PClI / US97/ 13422 -8 - Unl ess otherw se statgd, the followng terns used in
the specification and cl ai ns have the neanings given below 3

"Al kanoyl " means the radical -C(OR, wherein Ris alkyl as defined bel ow

havi ng overal | yhjigs Gﬂ'ﬁ%% ﬁ%teﬂ %pm]ﬁzﬂﬁrﬁlggéﬁﬁ% afk sg)gm catiloglc%xg{cyri%}?lhwxl

I ncludes the radicals forny acet p1 ony buty

cr ot onoy| meagngs givembtlpwetc.). 6 "Alkyl", as i n al kyl , aryl al kyl,

al kyl oxy, al ky|, [yeans straig ranched, saturated or unsaturated
hydr oc&r bon r ad‘R‘B‘QT‘ oxlaeags ﬁl‘ﬁéac[\ E W s5eBbR 1ntlkriasidgtinedbedev havipg

b
| sobut yl Yol R of B! agofi ilicardtl QIR nERRIOPICIBG raciB R 1oty
2- but eny| acedylppropionbl, barynﬁ;isatbmyﬂyylcmteﬁ&wnydcmt&njqraeynyl 2- propynyl,

etc.). "Alkylene" neans a straight, saturated or unsaturated hydrocarbon
di val efit radi cahlkyRypnip akyl, any redlerloxyf, a&alhbmnmaammtnargm onbradched, sptyrated

(O o P Ry Piins % bihblnr swBon Hefrpgioneq e
2- propyl e, Jall@ﬂugiﬁ&rsrrﬂe@d[leétht' %mop}l‘ RiopRY %p Bety, s%@t&}so@ﬁ %)tabut)sl vinyl,

tetramethylene (-(CHerr])[err , pent ane | éne err ) err]-

hexarreﬂhy#lbﬂel-lmpe(lyl( (SBIZI)O@er)yl uteylyl Thetetpl; &%b(u(é{nyk ﬂ]mahjdyllydnethysylmaant to
represent.a cova Sr | kyl oxy" neans the radical -OR wherein Ris
al kyl as h‘é’f‘?ﬂ%’@ﬁ ERW@’“Y £%hg the nunber of carbon atons indicated (e.g.,

(err])al kyl oxxpdy %E“ﬂ’%ﬁﬁehﬁraﬁ%?,' éﬁﬂ%rﬁg{ﬁ{(ﬁ}i‘?%mt&f Jear dlpzﬂgxﬁ t?ﬁxca_xléﬁvmg

i sopropoxy, butoxy, I sobutoxy, c.) ans the radica
wher eil@ Rhesmaiblcybf cesbatedtome mchniamde(p ghamoja)ylktyltene rethdodes mefth)da‘retxe@}-lao etibylene

et nyl ¢y oG ERIERe (LR, Abitebent 1 ronb ot G CROt-bilcprppiene

"Ani mal " ppg edesHy %Pﬁnetm&éwm)ﬁfmetﬁﬁege( (E99S )arﬁc?cameﬂx%én%s

cattl e, hor sés
15 (- (CH,,)6 ), etc.). The term (C,)alkylene is meant to represent a covalent bond.

“Alkyloxy” means the radical -OR, wherein R is alkyl as defined above, having the
number of carbon atoms indicated (e.g., (C, s)alkyloxy includes the radicals methoxy, ethoxy,

18 propoxy, isopropoxy, butoxy, isobutoxy, etc.).

“Alkylthio” means the radical -SR, wherein R is alkyl as defined above, having the
number of carbon atoms indicated (e.g., (C,4)alkylthio includes the radicals methylthio,

21 ethylthio, propylthio, isopropylthio, butylthio, isobutylthio, etc.).

"Animal" includes humans, non-human mammals (¢.g., dogs, cats, rabbits, cattle, horses,
sheep, goats, swine, deer, etc.) and non-mammals (e.g., birds, etc.).

24 “Aryl”, as in aryl, arylalkyl, aryloxy and arylthio, means an aromatic monocyclic or
polycyclic hydrocarbon radical containing the number of carbon atoms indicated, wherein the
carbon atom with the free valence is a member of an aromatic ring, and any carbocylic ketone or

27  thioketone derivative thereof (e.g., (Cq.4)aryl includes phenyl, naphthyl, anthracenyl,
phenanthrenyl, 1,2,3,4-tetrahydronaphth-5-yl, 1-oxo-1,2-dihydronaphth-6-yl,
1-thioxo-1,2-dihydronaphth-7-yl, etc.).

30 “Arylene” means an aromatic monocyclic or polycyclic hydrocarbon divalent radical



sheep, goat Syoe¥psdy deer, etc.) and non-mamals (e.g., birdspceussyizs
"Aryl", as in aryl, arylalkyl, aryloxy and arylthio, neans an aromatic

nmonocycl i c or polycyclic hydrocarbon radi cal containing the nunber of

carbon atons indicated, wherein the carbon atomwith the free valence is a
menber of an aromatic ring, and any carbocyd-ic ketone or 27 thioketone
derivative thereof (e.g., ((ferr])aryl includes phenyl, naphthyl,

ant hracenyl, phenanthrenyl, 1,2, 3, 4-tetrahydronaphth-5-yl,

1- oxo- 1, 2- dbhwpilingtehiulnbter yf carbort dtomx dndica?ed] whyrbirotha phibbn Ztophs with the)free3@lence

"Aryl ene" neans an aromatic ponocyclic or polycyclic hy?(r ocar.bgon di val ent
r adi cal apgngmberss an aromatic ring, and any carbocylic ketone or thioketone derivative thereof

the car bon GEofGomeRIEReLAg L ERnEBR ) 3 iERUERE 1o el P Sty g g
any car bocyl 4-gntkficemge, zIdﬂé.rﬁlhﬁééWEné,er,E-fﬁéﬁak’lﬁuéﬁﬁérﬁpf 3 (e.g.,
(derr])arylene includes 1, 4-phenyl ene, 3- phenyl ene, 1, 4-naphthyl ene,

i’ 2 nap ht h%lhiéhé:tfaalwdmrﬁrz&wiﬁrylﬂ?nekﬁo-@Qétrligydra h?ﬁ”?m'e“e’

, 6- phenan en €., 1, 2, - ahydr 0- 5, 8- napht hyl ene,

1- oxo- 1,%- FWOEQZdﬂY#é‘bﬁ%ﬁ%pgﬁ’éﬁenﬁ’ ?Ltc'?'t hi oxo- _

1, 2-di hydro- 5, 8~DaPRL by L R0s thetftidal -ORY Whériih R fBAPS ad 8Fine@dbSw, ha'ihe the number

wherein Ris aryl,”as defined above, having the nunber of carbon atons

i ndi cat ed (of carbon @fdney inflicated {ogy (Chphnydey intladestbe cdicalspihenorgy naphthyloxy,
napht hyl oxy, 9 ant hracenyl oxy, etc.). "Arylthio" neans the radical -SR
wher ei n R jaBthaasenylox¥, dedi ned above, having the number of carbon at ons

i ndicated (e.g. H | By D 1 he. radi thi
napht hyl thi o, 15 AERERT ey b Mled 368, eIl sBYT, SUTnBL B, g the pumber
and cycl oaldf¢hidsy atoimcindicated 4.4 ¢C5danithiincludésathe ehdicubspheyglthio, iphthylthio,

pol ycyclic hydrocarbon radi cal containing the nunber of carbon atons
i ndi cat 8%, apthrasgRyitlipretehe carbon atomwith the free valence is a nenber of

oo 0 S G SRS RS
cycl opent yimorotgtld @polycyehi€ hpiteoseboH raditaboobytiniff eieaflintRy bf caton atoms indicated,

bi cycl of 2. 2. 2] o_ctgll , 1,2,3,4-tetrahydronapht h-1| -g/l , _oxocycl ohexyl,
di oxocytd otvegpsin the carbon atom with the free valence is a member of a non-aromatic ring, and any

carbocyclic ketone and thioketone derivative thereof (e.g., (C,.;4Jcycloalkyl includes
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, 2,5-cyclohexadienyl,

18 bicyclo[2.2.2]octyl, 1,2,3,4-tetrahydronaphth-1-yl, oxocyclohexyl, dioxocyclohexyl,
thiocyclohexyl, etc.).

“Cycloalkylene” means a saturated or unsaturated, monocyclic or polycyclic hydrocarbon

21 divalent radical containing the number of carbon atoms indicated, wherein the carbon atoms with
the free valence are members of a non-aromatic ring, and any carbocyclic ketone and thioketone
derivative thereof (e.g., (Cj.¢)cycloalkylene includes 1,2-cyclopropylene, 1,2-cyclobutylene,

24 1,3-cyclobutylene, 1,2-cyclopentylene, 1,3-cyclopentylene, 1,4-cyclopentylene,
1,4-cyclohexylene, 3-cyclohexen-1,2-ylene, 2,5-cyclohexadien-1,4-ylene,
1,4-bicyclo[2.2.2]octylene, 1,2,3,4-tetrahydro-1,4-naphthylene, 5-oxo-1,3-cyclohexylene,

27 2,5-dioxo-1,4-cyclohexylene, S-thioxo-1,4-cyclohexylene, etc.).

“Cycloalkyloxy” means the radical -OR, wherein R is cycloalkyl, as defined above,
having the number of carbon atoms indicated (e.g., (C;.;o)cycloalkyloxy includes the radicals

30 cyclopropoxy, cyclobutoxy, cyclopentyloxy, cyclohexyloxy, etc.).



t hi ocycl ohexyl Cycl oal kyl ene" neans a saturated or d,
nonocycl i c ¥ %5 Pfg‘fséiycl I ¢ hydrocarbon 21 dival ent radical cm:*ng he
nunber of carbon atons indicated, wherein the carbon atons with the free
val ence are nenbers of a non-aromatic ring, and any carbocyclic ketone and
t hi oket one derivative thereof (e.g., ({ertg-])cycloal kyl ene incl udes

1, 2-cycl opropyl ene, 1 ,2-cyclobutylene, 24 1, 3- cyclobutylene

1, 2-cycl opentyl ene, 1, 3-cycl opentyl ene, 1, 4-cyclopentyl ene,

, 4-cycl ohexyl en ReXEhs the ne, 1
" 4-bi cycl o[ 2. 2. S%tay gﬁg’ 100, %‘erﬁd‘%qéfd? g‘h‘?ﬁ?rgfﬂg% 8%‘%3“8‘3%%“4%9“850-

, 3- cycl ohdmyingnke mﬁﬁber%,fﬁanﬁomxmnib mdxcz;ted (d'g%)((ﬂ;_ej)@cloalkylthxo includes the radicals

5-t hi oxo- 1, 4-cycl ohexyl ene, etc. 9%,96 oal kyl oxy" means the radical -OR,
wher ei 8 R Y8 lopiapyBhiokgyc obgylg@,,cmlgp thio, chgloherylthite eSunber of car bon

atoms indi cat Ed‘de?r(gec%n gqe%rg 1«% %%bﬁ@ Jﬁi y?&il{ctiv@?nb{gg%résgﬁ rffg h}% Yefoci Ve

cycl opr opoxy, cyc cyclopen

98/ 04537 reaction has been carried out. PCT/ US97/ 13422
-10- "Cycl oal kylthio" neans the radical -OR, wherein Ris cycloal kyl, as
defi nedd above, "Rusease] specificaliytineludss apy ubbgalthy omiltwrdoimwmn@@rgmn thereof and

I I I
Cyet obut vl s SRl ROnaiRs whikhahBE b Gifer by, o faeREh B mstlsRLor vetgginary
refers to hﬁﬁe@'@d’ﬂﬁfﬂhﬁﬁtWeuﬁr'?fdﬁ%ﬂ'@ét?%hcﬁﬁk% the selective

reaction has been carried out D sease" spe lflcally I ncl udes any
unheal thy condi‘tHabo? méarmmuam,nhllormbrq:mormﬂer eof and includes an unheal t hy

¢ ﬁQ?LLLOQpﬁTI o HERroplBy18ae. s HkyBne. 45 defingd v&f\ﬁ%wﬁ'teg Eﬁ%ce%%&?%évs 9
" Hal 0" ”ealﬂéncﬂ: e abs é’het 28R é?x"osén e ,eg K80 Ien lene
dt e, Nf bon Y

al kyl ene, I ne erein | ate
repl aced bylaalkblbhe,rrmomawwwh t}iermmnbb d@t the oSygcm gxt;ogan axaacl In;lfue atms contained

pTdl SN (e AT RO A TE R

enconpass Sear o RACRURIRAE Y ?@hﬁ‘f‘ s 93?2%*%“""4“% RN eR, 1 °

(- NHCH ®r r3-&tdtrémethylene (-CH,"NH-CH,-), etc.; w-aza(C, ;)alkylenc which includes 2-azaethylene
(-NH-CH,-), 3-azatrimethylene, 4-azatetramethylene (-NH-CH,-CH,CH,-) and
5-azapentamethylene (-NH'CH, CH, CH,"CH,-}; oxa(C,)alkylene which includes as

18  3-oxatrimethylene (-O-CH,'CH,-), 2-oxatrimethylene (-CH,*0-CH,-), etc.; oxa(C;)alkylene such

as 3-oxapentamethylene (-CH, CH,'0-CH,"CH,-), etc.; thia(C,)alkylene which includes
3-thiatrimethylene (-8-:CH,'CH,-), 2-thiatrimethylene (-CH,'S‘CH,-), etc.; w-thia(C,_,)alkylene

21 which includes 2-thiaethylene (-NH-CH,-), 3-thiatrimethylene and 4-thiatetramethylenc
(-S-CH,"CH,'CH,-); diaza(C¢)alkylene which includes 2,5-diazahexamethylene
(-CH,"NH-CH,-CH,"NH:CH,-); azaoxa(C¢)alkylene which includes 2,-oxa-5-azahexamethylene

24 (-CH,O-CH,CH,"NH-CH,-); and the like.

“Heteroarylene™ means arylene, as defined above, wherein | to 5 of the carbon atoms
indicated are replaced by a heteroatom chosen from N, O or S (e.g., hetero(C;¢)arylene includes

27 furylene, thienylene, pyrrolylene, imidazolylene, pyridylene, etc.).

“Heterocycloalkylene” means cycloalkylene, as defined above, wherein 1 to 5 of the
carbon atoms indicated are replaced by a heteroatom chosen from N, O, or S

30 (e.g., hetero(C, ,)cycloalkylene includes 2,4-pyrrolidinylene, 2,4-pyrrolinylene,



15 2-azatr pe (-CHerr]-NHCHerr etc. aza ne
whi ch i rZ‘C| Ué&étg%s?aet hyl eLe (] NH- CH[ Earr] : )) 3-azat rY%ne'tzhggeﬁé},bgéwkﬁ

4-azatetranethylene (-NH err]J]CH err][err]CH err][err]CHerr]) and

5- azapent anet hyl ene

(-NH err]CH err][err]CHerr][err]CHerr][ett{CH err][err]);

oxa(( err])al kyl ene which includes as 18 3-oxatri nethyl ene
(-gerr]CHerr][err]CH err]-), 2-oxatrimethylene (-CHerr]-OCHerr]-),
etc.; oxa( lahad kHa3s VAR : CHerr] O
CHer]r Cl-ﬁaf‘?ﬁ- lh%hé?)@eZ ﬁ?gl elgxfﬂa&allggfgene %ﬁ?’l&ﬁ@?%yx%@léﬂe,

3-thiatri mit,fhp]perazxr@léﬁeadpqmducﬁiﬂihplen% 2).5 nmidrpHuliaytehewt hisoandeligyleht, et}
S-CHerr]- etc,.; wthia(Jerr])al kgﬂene 21 _which includes 2-thiaethyl ene

(- NH CH%®r r] ), “Hetaspexaalicriansy mears alkylene, andefined ehps, Wpersirone of thejpumper of

CH CH

CH{ert ] o A )y R B A, 0 i caton o
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%ﬂ?z??‘f &?J?ﬁ“‘&ﬁ‘ e o o ﬁf“%???‘&‘éﬂ’?‘é%?%i‘gﬁ‘i‘yg%?éﬁ]e

as defi fled oxpexpalkylgneraad thizoxoglkyless, reppectvglnonitlithspeovisnthstthe dxygen. ntigan extl
by a heterq mchose err])aryl ene incl udes
2% Uyt enaraoRR s ped Bspin o Aoy ron oo ot Gk hetfolo bn Xl

" Het er ocycly e RGhOR! Eh inM&feSi N 1 to 5
of the car bg%k%gg ?arg ?gﬁgd arg%reggtlhgg%ga%?xg@e@g?oatom chosengfrom N, O
or S 309 (&-aza:3- wmtnm(l&@mer(}o(ewmamw Paza-2usbtrteshylent- (BYHIOIO) T Hy), etvs,

2, 4-pyrrolinyl eng, WO 98/ 0453 .

Pt Uo7, 1 SRRORC RS YRSt RS 29X OnpIIY ISR Q) O-CHy),

3, 5-pyr az0|3L6366.L23-B§0tr1ilne4h)ﬂéﬂ%‘5([®'@(b?@ﬂ2—)leté Et‘deGﬁa%?(b(Cy 5aﬂﬂ%nc which includes

2 5- qui nucl i di nyl ene, 5-nor phaol i nyl°éne, -1soih oI|ny ene, 3
"Het er dtz(odkthyd-bnabtrmmhwemd «G{(GnE-CHs), aelﬁlameakoaﬂnmﬂhylemb &S&E(@)cﬁiéz-))fetd. he
nunber of carbon atqns indjcated is replaced by a heteroatomchosen from N,
Oor S and a car b%vxas 8FPUR hastbs mearing Kenveatian taémcwéedr%h' Hdaaymietic organic

car bonyl f} ist'=Q. adf tgm r%{&&ﬂ?ﬁﬂﬁ&ﬁ@ﬁm& aﬂéﬁ?ﬁ?%&nﬁ lgﬁse aﬁlci]ﬂlcludtes halo en,

t hi aoxoal kyl ene, ?espe Ive € proviso e oxygen,
and sul1sur hyﬁmlxy albyisalfordekst (er, ahavylbay@harfesul fongiuxg seted) tdrylotifsiyloxy

het er oat ons. r exﬁﬁl het er ooxo(C err])al kyl ene is neant to enconpass
azaoxo( C[ el(‘l"F) 2 Ompéhaﬂqw@ﬁﬂﬂé‘é thienyigyy). Glﬁélﬁqsph@t)hw%ne (-C(O NH
CH err]- e (-NHCO CHerr]-), etc.

oxaoxo(CB) aﬁﬁﬁﬁﬁi{o% |nc %g 2- oxa- 3-oxotri net hyl ene

(-C(O-1@CHerr ]"O))noﬁalblsﬂ“o%m@ﬁﬂlyl' infeahs3Habhe shbseyhdritly deldibed e@dift or cREHnstance
t hi aoxo( C3) al kyl ene whi ch i ncl udes
may or may not occur, and that the description includes instances where the event or
circumstance occurs and instances in which it does not. For example, the phrase "optionally
21 substituted with one or more radicals" means that the group referred to may or may not be
substituted in order to fall within the scope of the invention.
"Pharmaceutically acceptable N-Oxide" means compound in which nitrogens are in an
24 oxidized state (i.e., O-N) which are pharmaceutically acceptable, as defined below, and which
possess the desired pharmacological activity. The N-oxides of compounds of Formula I can be
prepared by methods known to those of ordinary skill in the art.
27 “Oxoalkylene” means alkylene, as defined above, wherein one of the number of carbon
atoms indicated is replaced by a carbonyl group (C=0), e.g., oxo(C,)alkylene includes
3-oxotrimethylene (-C(O):CH,"CH,-), etc..

30 “Pathology” of a disease means the essential nature, causes and development of the



12 2-thia- 3- oxotrlrrethyl ene (- C—(O) S-CHerr]-), 3-thia-2- yl ene
(-S C(O OMPI9B04BFc. "Leaving group" has the neaning converfé@ﬁ%"r@hq

associated with it in synthetic organic chem stry, i.e., an atom or group
di spl aceabl e under al kyl ating conditions, and includes, halogen, 1 5

hydr oxy, al kyl sul fonl oxy (e.g., mesyl oxy.jzet hanesul fonyl oxy, etc.),

aryl sul fonyl oxy (e.g., benzenesul fonyl oxy and tosyl oxy, thienyloxy),

di hal ophosphi noyl oxy, tetrahalophosphaoxy, and the like. 18
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i ncl udes that which is acceptabl e for veterinary use as well_as human
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acid, oxalic acid, 3-phenylpropionic acid, propionic acid, pyruvic acid, salicylic acid, stearic acid,

succinic acid, tartaric acid, tertiary butylacetic acid, p-toluenesulfonic acid, trimethylacetic acid
18 and the like.
Pharmaceutically acceptable salts also include base addition salts which may be formed
when acidic protons present are capable of reacting with inorganic or organic bases. Acceptable
21 inorganic bases include aluminum hydroxide, calcium hydroxide, potassium hydroxide, sodium
carbonate and sodium hydroxide. Acceptable organic bases include diethanolamine,
ethanolamine, N-methylglucamine, triethanolamine, tromethamine and the like.
24 “Phenylene™ means the divalent aromatic radical -C,11,- and includes 1,4-phenylene,
1,3-phenylene and the like.
"Pharmaceutically acceptable prodrug derivatives" means derivatives of compounds of
27 Formula I which are pharmaceutically acceptable, as defined above, and which are converted in
vivo to the corresponding non-derivatized form of a compound of Formula I. Such prodrugs
include compounds of Formula I which have N-acylated piperidyl (i.e., N(P)CsH,-), N-acylated
30 azaalkylene (e.g., -N(P)-CH,-CH,-), N-acylated amino (i.e., -NH,(P)). N-acylated amidino
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acid, cycl opentanepropionic acid, 1,2-ethanedisulfonic acid. ethanesulfonic
acid, fumaric acid, glucoheptonic acid, gLygonic acid, glutam c acid,
glycolic acid, hexanoic acid, 1 2 heptanoic acid,
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and the like. "Pharmaceutjcally acceptabl e prodrug derivatives" neans
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prodrugs i medawiﬁmw@@apgfa feaétinelsite] Whi ch have N-acyl ated pi peri dyl

(i.e., N(PPerr|Herr]-), Nacylated 30 azaalkylene (e.g., -N(P) CHerr]
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Is a group selected from-C(ORerr], 3 wherein Rerr] can be

(Clerr]) al lepd aseyuseful il the preparation pf ethrueesynourgpbelarmnialy | Suitable protecting groups
for reactive nitrogen atoms include fer¢-butoxycarbonyl, benzyloxycarbonyl and any other
18 suitable amino protective groups (e.g., see T.W. Greene, Protective Groups in Organic Synthesis,
John Wiley & Sons, Inc. 1981).
“Symptomatology” of a disease mcans any morbid phenomenon or departure from the
21 normal in structure, function or sensation experienced by the patient and indicative of the
disease, their production and the indications they furnish.
"Therapeutically effective amount" means that amount which, when administered to an
24 animal for treating a disease, is sufficient to effect such treatment for the disease.
"Treating" or "treatment" of a disease includes preventing the disease from occurring in
an animal which may be predisposed to the disease but does not yet experience or display
27 symptoms of the disease, inhibiting the disease ( i.e., arresting its development) or relieving the
disease (i.e., causing regression of the disease).
The term “q.s." means adding a quantity sufficient to achieve a stated function, e.g., to

30 bring a solution to the desired volume (i.e., 100%).
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Rlerr] is hydrogen, (Cerr])alkyl or (Cferr])cycloalkyl and Rlerr] is 6
(derr])alkyl. "Protective group” has the neani ng conventionally associ at ed
with it in synthetic organic chem stry, ij4e., a group which selectively
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chemi cal reaction can be carried out selectively at another unprotected
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Protective Groups in ani_c nt hesi.s, John Wley & Sons, Inc. 1981).
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which compound is named:
cis-1,5-cyclooctylene 4-(4-amidinobenzylcarbamoyl)- 1-piperazinecarboxylate

15 4-(2-piperid-4-ylaminoethylcarbamoyl)-1-piperidinecarboxylate when X and X’ each are
-C(0)0-, X* and X5 each are a covalent bond, X’ is cis-1,5-cyclooctylene and P is hydrogen;
3-{4-[2-(1-{cis-5-[4-(4-amidinobenzylcarbamoyl)piperazin-1-ylcarbonyloxy]cyclooctyloxy-

18 carbonyl}piperid-4-ylcarbonylamino)ethylamino}piperid-1-ylcarbonyl}propionic acid when X?
and X7 each are -C(0)0-, X* and X® each are a covalent bond, X° is cis-1,5-cyclooctylene and P
is 3-carboxypropionyl;

21 4-[4-(4-amidinobenzylcarbamoyl)piperazin-1-ylcarbonyl}benzy!
4-(2-piperid-4-ylaminoethylcarbamoyl)-1-piperadinecarboxylate when X? is -C(0)-, X’ is
-C(0)0O-, X* is a covalent bond, X® is methylene, X® is phenylene and P is hydrogen;



-14- The co §g£|,81& f Formula | and the internmedi ates and st agdy87/13422

mat eri al s us f’ eir preparation are naned in accordance | UPAC rul es of
nonencl ature in which the characteristic 3 groups have decreasing priority
for citation as the principle group as follows: acids, esters, am des and
am di nes. Furthernore, for the purposes of-1i-his Application, when referring
to a divalent radical by witten description the order of the nunber
prefixes signifies the orientation 6 of its attachment. Simlarly, when

referring o gudiniglyddte @@ﬂidﬁ@beww‘a%mya1tm§ermvxedafbowplacé1whéwxf AN areieich

presented signifies the orientation of attachment. For exan‘g) a conpound
of Formul aid -G(ﬁ))@ham‘hXRP@fXﬁ]lsL#-mtrm’fdwhobémyCHvﬁ[f‘hrGf]iz GH X{ndrr] each are
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foll owing f [er'r] which conmpoun
named: ci s{i.d, -CHEOHl-GHeCH,gne 4- (4-am di nobenzyl car banmoyl ) - |

- pi per azi necar boxyl ate 15

4- (2- pi perid4-yl am noet hyl car barmyl ) -1 -pi peridinecarboxyl ate when X[ err]
and X ery] r] and X[err] each are a coval ent bond,
X err] é ﬁ%%%l?g?efergd?&ﬁ ene and P is hydr ogen; 3-{4-[2-(1-
{cis-5-[4-(4- amWhﬂ@ﬂﬂWd@Wd&ﬁﬁmwh)olﬁﬂﬁghﬁémtmﬂ;s set forth in the Summary of the
-yl carbonyl oxy] cycl ooct yl oxy-

car bonyl } pllpmtmnmmmwnmfmgm asppieryedp &or example.quefsoed Fompowids of
d vvh d X - h
o et A S S QIS sl el B e

e X d Bf RE RRHD Kb R BRY(C, ethylene; X
4-(2-pi peri d 4- yI %Bﬁgggﬂﬁ;"ﬁg?myggg {Sglz“pg?aglyér?ecar boxyl at e )et [yeernf]

i s . CI( O -, anfldPrafe mdepeﬁ(i@)tlmacoqpbnt borids -fﬁ(QgevHWD)bdﬁ@)W[-efN(FHﬁC(O) or

t . 1 P gy ; -15- . 3 7
rlre4 %/ete{]%?\rre {‘@rﬂéh ”Xlt}g&%%‘h‘ggiwg c‘?ﬂ'dcgnﬂg rtolgoetgﬁ?‘ﬁé‘?“é%?wgca{r BB Y &f% when
X err] andj @Eﬁ&eﬂﬁ?ece@ﬁ rl@ O)§(- @l%@ﬁ%@ﬁrﬁfcb&ndﬁﬁ%f)lw-& er @hgﬂg? }§'° isa

14tetrane | ene [err] CH err] [err]-§;
N- 4- ami di n@beaizmj boﬁd(oﬁn{emyléhermdé@i i3-441-piparidylemd dryl, é-prpezazinylienet Reis R-XPybra
rbonyl]valer

}’ , wherein R* is amidino, guanidino or methylamino, X' is -X'"-X"-X'5-, wherein X" is
1,4-phenylene or 1,4-piperidylene, X' is (C,, )alkylene and X' is (C,)alkylene, wherein the
sum of nl4 and n16 is 0, 1 or 2, R® is piperid-4-yl and X" is (C,,)alkylene; and R? is R®%-X*- or

18 R%X2'-, wherein R® is amino, amidino, guanidino, methylamino or 1-iminoethyl, X% is
-X2.XB.X?- wherein X® is trans-1,4-cyclohexylene, 1,4-phenylene, 4,1-pyridylene,
1,4-piperidylene, X* is (C,z)alkylene and X* is (C,y4)alkylene, wherein the sum of n22 and n24

21 is 1 or 2, R® is benzoimidazol-5-yl, imidazol-1-yl, imidazol-4-yl, 2-imidazolin-2-yl,
4-methylimidazol-1-yl, 5-methylimidazol-1-yl, 1-methylpiperid-4-yl, piperid-4-yl,
piperazin-1-yl, pyrid-3-yl, pyrid-4-yl, 1,4,5,6-tetrahydropyrimidin-5-y! or

24 1,4,5,6-tetrahydro-2-dioxopyrimidin-5-yl and X*! is (C,¢)alkylene, w-aza(C,.s)alkylene,
3-oxotrimethylene, w-thia(C,)alkylene, 3-oxo-2-azatrimethylene, 3-aza-2-oxotrimethylene or
-X*5.X%.X?., wherein X% is 1,4-phenylene, X* is (C,y5)alkylene and X* is (C;,)alkylene,

27 wherein the sum of n25 and n27 is 0 or 1; and the pharmaceutically acceptable salts, N-oxides,
prodrug derivatives and protected derivatives thereof.

More preferred compounds of Formula I are those in which X® is cis-1,5-cyclooctylene
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1 -piperazi necar boxam de when X/ err] and X err] are each is -C(O)-

X[err]-X eWOBRAEY ] is 1 ,4-tetramethylene (i. PCT 37“3422

-CH err]-CH err]-CHerr]- CH[err] ). 6 Presently Preferred Embodi ments:
Wil e the broadest definition of this invention is set forth in the Sumrmary
of the Invention, certain conpounds of Fqgmula | are preferred. For

exanpl e, preferred conpounds of 9 Fornmula | are those in which Xerr] is
cis-1,5-cyclooctylene and X[err] and X[err] each are a coval ent bond,

" pheny! SHX K] b RG4Syl & Dy R, b BRTPLGedeTktnd: X amd X 1

are i ndepppgieniky i EVaRrE Ban D)., 2NE0)- - ﬁ)l or - §§i Hwnhtﬁ‘é( rovrsicha-

or 12 -S(OTerr] h the proviso that err [err] are not
coval edt KbmﬂsX” N[emort ]:ofbrwva({:m’qopdsaﬁ@ andrérépmndéenehéemlg:( -Qg0)-or -CEHO-X} and
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Rlerr] is’a uani o or methylam no, err

-X[errg- )QseKr“]-X)i{)é‘F-r ]whpretmm"es ih,4jhenylend or ll4-@rnahdyrlyhce e mr(C,,,,,)alkylene and X" is
14p|per|dylene X[err] is (Cn[err])al kyl ene and e ]R ) .
(Cnlerr]) nkgﬁbﬂene,mr%mrhetsra@@f@%ardn 1sé>mé|on26arrdsk 5 ix) og R'%{’ty; mpherein
pi peri d- 4py] 8 ey &N Al R S, LloXlerr]-
or 18 R[%rr]@ﬁexi ?‘e vé%ﬁmg% err%( y)g a%’hﬁ% lg%(mlgyrﬁés 'lﬁc?%ﬁ; %?’lexge or

net hyl ani na-phenyliend, HA yjarkyhébe aid XH9s () Jalkylend, Whét]mr?%e Shh-of n@D@h&ind4 is
Xerr] is trans- 1, 4-cycl ohexyl ene, 1, 4-phenyl ene, 4, 1-pyridylene

1, 4- pi perreyz,erﬁeas iopjcaeplH 1y iidepalrd-yh Aoy iveidasnl Lyfle-mietiydimidazol-1-y1,

Cn 2 2 i
(OnLer 1) B 410 or RILY shlScoU T Solenc BBtk ol ,Ter 1) 1
4- nmethy| pﬂﬂrﬁkﬁé&lmaﬁlﬂy Xéce{)tﬁblﬁ‘éﬁl@[ Ndﬂlat@,ZdeArg &}xvathmdryxlomceardeﬁvéwés,

pi perid-4-yl, piperazin- , pyrid-3-yl, pyrid-4-yl,
1,4,5,6- t%@ﬂ@ﬁydropyrrnrdrn 5-yl or 24

1,4,5, 6- hyd X | kyl
Cori T azaca or Pigignf eferered ddbdofasarhordlfs ireibte it RE I | L iyregﬁe
3- 0X018- agigt][3- m&a@tﬁe@e and RZAd 2 Q46 Are AROUMEANRDNG! X+ 2HdeX T dre 1R pérddeXlipr ] -

wher ei n X[err] I'S 4- phenyl ene, Xerr] is (([err )alk lene and Xferr] is
(Cerr]) arq(ﬂ)em-Nm(OmDé’r @idX 1 dach senCeP)0r2E? amtiXhae in p@mdsenﬂrxﬁf?ﬂ”{ he

ohar el ool ¥ eCent Bl Al Phusen, Rt o, STl yves ged
}DEEI)'/S Eé gg/ ?giggrgb E}q %fah]du'\&arfd X7 i X'BXOYR 150 Qteddi e R is 1 4Vﬂe%§l/e945§7rs a covalent
bond and X' is methylene; and R? is R%-X%- or R*-X?'-, wherein R? is amino, X% is
-X2.XB.XM., wherein X® is trans-1,4-cyclohexylene, X*is a covalent bond and X* is
21 methylene, R’ is piperid-4-yl and X?' is ethylenc or trimethylene; and the pharmaceutically
acceptable salts, N-oxides, prodrug derivatives and protected derivatives thereof.
Particularly preferred compounds of Formula I are those in which X*-X°-X¢ together are
24 (C,y)alkylene; X! and X® are independently -C(O)- or -NHC(O)-; X? and X" are independently
-C(0)- or -C(0)O-; X? and X® each are -X'°-X'!-, wherein X" is a covalent bond and X"’ is
1,4-piperazinylene; R' is R*-X'%-, wherein R* is amidino or guanidino and X"? is -X"-X'*-X"¢-,
27 wherein X" is 1,4-phenylene, X" is a covalent bond and X' is methylene; and R? is R%-X%-,
wherein R® is amidino or guanidino and X% is -X?-X»-X*-, wherein X* is 1,4-phenylene, X*is
~ acovalent bond and X is methylene; and the pharmaceutically acceptable salts, N-oxides,

30 prodrug derivatives and protected derivatives thereof.



and Xl err] ?éf‘%g ] each are a covalent bond or X err]-X erperaskeiizhaz
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toget her are )aI kyl ene; X[ err] and X[ err] are independently a
covalent bond -C(O-, -NHC(O-, -C(ONH or -S(O2NH, with the proviso
that 3 Xerr] and X[err] are not bot h coval ent bonds; X[ err] and Xl err]
are independently -C(O- or -C(OO; Xerrdi7and X[ err] are independently
-Xerr]-Xerr]-, wherein Xerr] is a covalent bond or nethylene and X err]
is 4,1-piperidylene or 1 ,4-piperazinylene; Rerr] is [Rlerr]-, wherein
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wherein X err] |45_ hdrddifolenzét cycl ohexyl ene or 9 1,4-phenylene, Xerr] is
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is -Xerr err] is , 4-cycl ohexyl ene, X22
is a E:ova} e '% - Skﬁé&Fﬂe&?%a%gmﬂbﬂﬁ%'%ﬁW ﬁcgrb%[ygﬁ‘?] i s pi pgrl d- 4- );I and
Xerr] is ethyl empeﬁtaiﬁemgwnamh[ar(mguaﬂﬂﬂobﬁ@w Wty 9@&&:@&%@;)@&&?
salts, N-oxides, prodrug derivatives and profected derivatives thereof
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X X | kyl X d X
2o | hdeperfalhPPsdu T ke necnptyire 2na X erri aro | ndependent |y
-QO- or -0 Qis-1 X &fcldoctMhe Xirghs4- (mthoayaoheﬂyﬁﬁédxyl&r%hh I)- Wher ei n

X[err] is a covalent bond and X/ err] 1, 4- pi perazi nyl ene; err] is
Rlerr]-x erlr-]nppramembmmte et~ gusmdmommlcarbaglmm Hpmoraamdca({)wate; S

- X X X.e 27, .wh nyl X
coval ent bond ark? moopgvlwgeréramﬁ BeEEODT - POSRHSHTHRRE n R er ]
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Xerr] is 1, enyl I's a covdl ent bond and X[err] is methyl ene;
and t he2phar nac MﬁﬂﬂMe}hﬂa@tﬁ@waﬂxd@pn&lthi) Bpipeprairebcantpoxylate];

derivatives and £§-?,t5?c°yth octy nle\aa&-gvu%xsndtmh%cnzylcarbamoyl)- 1-piperazinecarboxylate

4-(2-piperid-4-ylethylcarbamoyl)-1-piperazinecarboxylate;

24 4-guanidinobenzyl
4-{6-[4-(4-guanidinobenzylcarbamoyl)piperazin-1-ylcarbonyl}hexanoyl}-
1-piperazinecarboxamide;

27 cis-1,5-cyclooctylene 4-(4-guanidinobenzylcarbamoyl)- 1 -piperazinecarboxylate
4-(4-piperid-4-ylbutyryl)-1-piperazinecarboxylate;

cis-1,5-cyclooctylene 4-(4-guanidinophenylacety!)- 1-piperazinecarboxylate

30 4-(2-piperid-4-ylethylcarbamoyl)-1-piperazinecarboxylate;
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- pi per azi necar boxam d cis- 1 ,5-cyclooctyl ene

4- (4- 8mi di nobé@ymdmbmill )- 1 -pi perazi necar boxyl at e
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- pi perazqwmb&@]“deﬁ cis- 1 ,5-cyclooctylene
4- ( 4- ani di nobenzyl car banoyl )- 1 - pi per azi necar boxyl at e
4- (4- Bi péraxg-145-perisarnsthylene d4~(pgpanidinopheoplabuytypiperazinel-glearbbaylyandoct y| ene
trans-4-(4-am poc cI hex I rre | car.ba 1 -piperazi necar boxyl ate
4- (4- guani di nSHelné ’?&la‘I“ 1i ‘?ég‘ggﬁé‘?eﬁé}:éwréﬁcé’ boxylate 1
, 5-cyclo SR Bfe (HAT=Y
4 (4 pi pgf(?ﬁ 4- yl-‘gﬂ 1 p| yream ng%:rg?)g&ate Ipdéﬁgﬁéél g@erufagmyyl @Jc@ptable
- t @t r salwt Nydxides, ph)dfug c{eﬁvgu&a ankd pmtﬂetezhdcnaatb&sﬂ;ekeof. 1

pi per azi necar boxyl ate]; cis-1,5-cyclooctyl ene

4- guani di nobenzyl car bamoyl ) - 1- pi per azi necar boxyl at e

[

EZ Pi P a%b%tﬁ ma'bgiﬁg)parmyl )- 1 -piperazinecarboxyl ate; 24
guani di nobe

{
(

6- [ 4- (4- gudnhe dmpm»kqas heemon)do¢ freptage inhibityisc Asizacly thelteipoandsiof 1
| per azi necar boxam de; cis- 1 ,5-cyclooctylene

4-3uakpandabearerpe s fqyémyng disgases, pprdicalariy dnmiupempdiated inflammatory diseases in
which tryptase activity contributes to the pathology and/or symptomatology of the diseasc. For

1,4
4-
4-
4-
4-
4

example, immunomediated inflammatory diseases in which tryptase activity contributes to its
15 pathology and/or symptomatology include asthma, allergic rhinitis, rheumatoid spodylitis,
osteoarthritis, gouty arthritis, rheumatoid arthritis, arthritic conditions in general, urticaria,
angioedema, eczematous dermatitis, anaphylaxis, hyper proliferative skin disease, peptic ulcers,
18  inflammatory bowel disease, ocular and vernal conjunctivitis, inflammatory skin conditions, and
the like.
Suitable in vitro assays for measuring tryptase activity and the inhibition thereof by
21 compounds are known (e.g., see Sturzebecher ef al. (1992) Biol. Chem. Hoppe-Seyler
373:1025-1030). Typically, the assay will measures tryptase induced hydrolysis of peptide base
substrate. For further details of an in vitro assay for measuring tryptase activity see Example 33,
24  infra.
Suitable in vivo models of inflammation are known to those of ordinary skill in the art.
For example, in vivo models for asthma are known (e.g., see Larsen (1991) Experimental Models
27  of Reversible Airway Obstruction. In: West et al., eds. The Lung: Scientific Foundations Raven
Press, New York). For further details of an in vitro model of asthma seec Example 2, infra.

Further, in vivo models of inflammatory skin conditions (Walsh et al. (1995) Br. J. Pharmacol.
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3 4- guani di nobenzyl 4-{5-[4-(4-guani di nobenzyl car banoyl ) pi perazi n-
1 -yl carbonyl]valeryl - 1-piperazi necarboxam de; 6 3-oxa- 1

, 5- pent ametjhyl gng. fﬂiﬂ“a&d‘z\&ﬂﬁfﬂr@eﬁ%b%k?%&’él&r&izﬂ%@éb?—ﬂl) athfiBE BaMtidns
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di seases, pdatirubvaaisy formmensarng astienatioreipnpaisee Exainpleddemfian whi ch
tryptase activity contributes to the pathol ogy and/or synptomatol ogy of the
di sease. For exanple, imunonedi ated inflammatory di seases in which
tryptase activity contributes to its 15 pathol ogy and/ or synptomatol ogy

i nclude asthma, allergic rhinitis, rheumatoid spodylitis, osteoarthritis,
gouty arthritis, rheumatoid arthritis, arthritic conditions in general,
urticaria, angi oedema, eczematous dermatitis, anaphylaxis, hyper
proliferative skin disease, peptic ulcers, 18 inflanmmtory bowel disease,
ocul ar and vernal conjunctivitis, inflammatory skin conditions. and the
like. Suitable in vitro assays for neasuring tryptase activity and the
i nhibition thereof by 21 conpounds are known (e.g., see Sturzebecher et
al. (1992) Biol. Chem Hoppe-Seyler 373:1025-1030). Typically, the assay
wi |l nmeasures tryptase i nduced hydrolysis of peptide base substrate. For

further details of an in vitro assay for neasuring tryptase activity see
Exampl e 33,
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ordinary s the art. For exanple, in vivo nodels for hma are known
(e.g., see Larsen (1 991 ) Experinental Mdels 27 of Reversible A rway
Obstruction. In: West et al., eds. The Lung: Scientific Foundations Raven
Press, New York). For further details of.mn in vitro nodel of asthma see
Exanple 2, infra. Further, in vivo nodels of inflamatory skin conditions
(Wal sh et al. (1995) Br. J. Pharnmacol . WO 98/ 04537
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7: 201-205) and gastrojntestinal di seases (Anthony et al, (1995) Int. J.
Exp. P&t hanounts viaany of she usuglppdaseepiablemodes knovagh thegry eithgrsingly or wo:

asthmat 1 cOyBebRRYEwihahohl dlEbelaBbA AtheRlbelialik KeARS Mol miF S Widdly
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general , conpounds of Fornmula | will be adm nistered in therapeutically
ef f ect Bvetly compound ysed and gther Hictarhel orsaxamplen thesansuiicalily leffectinecmnauntswf a4 n t he

o el ther singl ! ot . h ¢ "
her apeut oAt Pt} B 8185 ARbr Otashoiy By gt RGN Ftbe B R er
of the di xRGsEm Hddg W@t%ﬁ%@ﬁé@ﬂh%’&) DRl Far® ber KRR ngg{‘\?(g%@%y a8y,

6 the conpound used and ot her factors. For exanplé&, therap
ef f ect i8v e typiadlmtisugikg/day torfh b medk gédayl-Girhexdfare] a fherapetticatly effecrivetanafunafirarg® kg

may range from.0, 1 m crograns per, Ki ram bo jght ([err]la/ kg) per day
[0 1" ) PRl Db pesRmeR Gutp ot HE Ry o0 melendypicbt G ey Br
pg/ kg/ daYIbEthday.l ng/ kg/ day. Therefore, a therapeutically effective anount

for a 80 kg asthmati ¢ human patient may range from21 O [err]g/day to 10
nmg/ dayi? t ypi callhyraPeutit ageitd that tmay be useful for administration in combination with compounds

of Formula | in treating asthma include B-adrenergic agonists (e.g., albuterol, terbutaline,
formoterol, fenoterol, prenaline and the like), methylxanthines (e.g., caffeine, theophylline,

15 aminophylline, theobromine and the like), cromoglycates (e.g., cromolyn, nedocromil, and the
like) and corticosteroids (e.g., beclomethasome, triamcinolone, flurisolide, dexamethasone and
the like). In general, one of ordinary skill in the art, acting in reliance upon personal knowledge

18 and the disclosure of this application, will be able to ascertain a therapeutically effective amount
of a compound of Formula I for treating a given inflammatory diseasc.

The compounds of Formula I can be administered as pharmaceutical compositions by one

21 of the following routes: oral, systemic (e.g., transdermal, intranasal or by suppository) or
parenteral (e.g., inframuscular, intravenous or subcutaneous). Compositions can take the form of
tablets, pills, capsules, semisolids, powders, sustained release formulations, solutions,

24 suspensions, elixirs, aerosols, or any other appropriate composition and are comprised of, in
general, a compound of Formula I in combination with at least one pharmaceutically acceptable
excipient. Acceptable excipients are non-toxic, aid administration, and do not adversely affect

27  the therapeutic benefit of the active ingredient. Such excipient may be any solid, liquid,
semisolid or, in the case of an aerosol composition, gaseous excipient that is generally available
to one of skill in the art.

30 Solid pharmaceutical excipients include starch, cellulose, talc, glucose, lactose, sucrose,
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caf fei ne, theophylline, 15 am nophyllines;2ltheobroni ne and the |ike),
cronogl ycates (e.g., cronolyn, nedocrom |, and the |ike) and
corticosteroids (e.g., beclonethasone, triantinolone, flurisolide,
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i nt r avenousesame silbetut)a Resfersed liqiodpaysers) pamscutaty foalmgedtibde felutivoms irchleatvster,
pills, capsules, sem solids, powders, sustained release formnulations,

sol ut i offs, salie, aqueprsdsxyrse and|glysals  aerosol s, or any other appropriate
conposition and | | o f la | J.n
combi mat i on w ¢ FOAPTEEpisaFiabe vidd IRBLAL e OERINeRRly SRR .t
Accept abl egges sitabld for &iiSpiitpOse 2% hitrogen, atdfiidivxedd, aftiod oxideJetd 0 OtiRdr suitable
adversely affect 27 the therapeutic benefit of the active ingredient. Such
exci pi eft Bearmaeeudicyl eagri¢rg and thgirifermulatiang are deseribediin AR eAlfemse Ramigglonér osol

conpositio aseous ci pi t.hat i eneg.al,l Llable. to one of skill
in the art?L hg;%aceuh‘cal%‘)c(%%) gggé?falr ecdé%%%’l aé%%%ﬁagﬁllg%f‘ﬁgoﬂ'@eangt arch,

cel lul ose, tal cThehineafof o REIPBER oSKGHREL in the MWhSB53itRhIRHy vary widely depending
PCT/ US97/ 13422 -21- gelatin, malt, rice, flour, chalk, silica gel,
magnesii@m spauthatype efdinaratiang siza vtz unit dosage| kimbefsxcipaensst and otbeli factors known to
chloride, dried impilk, and the like, Liquid and sem sol.i.d excipients
may be. sel BesEar kb i theetror Ml miateincal Enge s in BSPOBY P EREPGTYOL P! ARUPORFIAAS
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(e.g., peanut oil, soybean oil, mneral oil, sesane oil, etc.). Preferred

| i qui d Gar of sative ingredientuvist thy réroainderjbeingabe excipienttar encipientscPrefirablytthe , 6

sal i ne, aqugous dextrose and glycol s. . . . .
qpﬁarmaceutnca composition is chmxmstered in a single unit dosage form for continuous

treatment or in a single unit dosage form ad libitum when relief of symptoms is specifically
18 required. Representative pharmaceutical formulations containing a compound of Formula I arc

described in Example 34.

Chemistry:

21 The compounds of the invention are comprised of five distinct subunits (i.e., R'-, -X>-,
-X*-X3-X5., -X*- and R%) which subunits are connected via carbonyl, formyloxy, amide,
sulfonamide, carbamate or urea linkages (i.e., -C(0)-, -C(0)O-, -OC(0)-, -C(O)N(R?)-,

24 -NR)C(0)-, -S(0),N(R?)-, -N(R*)S(0),-, -OC(O)N(R?)-, -N(R*)C(0)O-, -N(RHC(O)N(R?)- or
-0C(0)0-). Methods for forming such linking groups are known and suitable reagents are
readily available (e.g., see, March, Advanced Organic Chemistry, 4th Ed. (Wiley 1992); Larock,

27 Comprehensive Organic Transformations (VCH 1989); and Furniss et al., Vogel ‘s Textbook of
Practical Organic Chemistry, 5th Ed.. (Longman 1989).

The subunits comprising the compounds of Formula I can be assembled individually or as



Conmpressed gases nay be used to disperse the active ingredi i osol
form Inerwgaﬁ’g‘&""sui table for this purpose are nitrogen, cl{'gfr)lI oé"qﬁ?‘%%i de,
nitrous oxide, etc. Qther suitable 9 pharnaceutical carriers and their
formul ations are described in AR Al fonso Rem ngton's Pharnmaceuti cal

Sci ences 1985, 17th ed. Easton, Pa.: Mack2Publishing Conpany. The anmount of
a conpound of Fornmula | in the conposition may vary w dely dependi ng 12
upon the type of fornulation, size of a unit dosage, kind of excipients and
other fa : -Qf [ js : i:

cci ncee, TAEEF o HOMNOR dr AR T o Lo F i el A FeBRR S fetpods for
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active ingredient with the remai nder being the excipient or excipients.
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-Xerr]-Xerr]-Xerr]-, -Xerr]- and R err]-) which subunits are connected
via carbonyl, fornyloxy, am de, sulfonam de, carbamate or urea |inkages
(i.e., -O-, -OO, -0(O-, -CGQNeRpsgpar])-, 24 -N(Rerr])X(O -,
-S(OQ[err](Rerr])-, -N(Rlerr])S(O[err]-, -OAQNR3)-, -NRerr])C(0QO0C,

-N(Rlerr])C(ONRerr])- or -OC(O O ). MNet,hqdefor form ng such |inking
groups are known and suitabl e reagents Yt %4 eadi | y avail able (e.g., see,
March, Advanced Organic Chem stry, 4th Ed. (WIley 1992); Larock, 27
Conpr ehensi ve Organic Transformations (VCH 1989): and Furniss et al.,
Vogel ' s Text book of Practical Oganic Chem stry, 5th Ed.. (Longman 1989).
The subunits conprising the conpounds of Forrmula | can be assenbl ed

PCT! Uso ) GEAStectsd deriysyer hergi i) oApoBRd el frmmala B C60 Vo e Agrotested  on
Sehens AR SR e gt v Mng cvguNE iR e |
anal ogouspiperaeiaelsyk piperid-4-yl or HN(R*)-(C, ,)alkyl, respectively, and each R', R%, R}, X!, X2, X3,
X4, X3, X5 and X are as defined in the Summary of the Invention, and then deprotecting when
12 necessary. Alternatively, compounds of Formula I in which X® is 1,4-piperazinylenc or
1,4-piperidylene and X® is -NHC(O)- or in which X*is (C, s)alkylene and X® is -NHC(O)N(R?)-
can be prepared by reacting an appropriate compound of Formula 1, or a protected derivative
15 thereof, with an isocyanate of the formula R?-NC(0), or a protected derivative thereof, and then
deprotecting when necessary (for further details see Example 8, infra.).
In an analogous fashion, compounds of Formula I in which X? is 1,4-piperazinylene or
18 1,4-piperidylene and X' is -C(O)-, -OC(0)- or -N(R)C(0)- or in which X?is (C, ;)alkylene and
X! is -C(O)N(R?)-, -OC(O)NRY- or -N(R)C(O)N(R?)- can be prepared by reacting a compound
of Formula 2:

21 Y2x3-x4



Conmpounds a§ohghsesha | in which X err] is 1 ,4-piperazinyl enecomsiriz4zz
,4-pi peridylene and Xerr] is -C(O-, -OC(O- or -N(R[err])C(O- or in
which Xerr] is (Cerr])alkylene and Xerr] is -CCONRerr])-, 6
-OC(ON(Rerr])- or -N(Rerr])C(ON(R err])- can be prepared by reacting a
conpound of Forrmula 1: [err] or a protected-derivative thereof, with a
conpound of the fornmula Rerr]-Y[err]-C(OL, or a protected 9 derivative
thereof, wherein L is a leaving group, Y[err] is a bond, -O or

- N(R[ er r])er,a pfptecref diequnnpehamfmwilh)al qomp'opad pfithé-fodmwa R'-Y'-C(O)L, or a protected

HN Y, 0
o] drnivs el et e i oo 1 et xPobt Pk K2 e

At or nat VAP e ot BEE 4%80% e O et B 8 K%

or 1 ,4-pi XED{’QXF ambX&m a¥(defindd ih she Sidhina)y ofthe Imendihn; and{tenrdepiotectifig when
[err])al kyl ene and X[err] is -NHC(O)N%R[err )- can be gﬂepared by reacting
an approprne&@‘tsa@onﬂéﬁm@“@ Y compeunds jof Formula hipwhishetf s bdrpiperazinyfese or

dor 1 vat Bvel PRy RREXATE B NG olbRh AR (haablighs of) o sPAGENNro

details s %n"@é%a?ecﬁby feaétirg 2 conﬁﬂbuﬁﬂ 0B PBHANR USor AeliceiRd deAVRANASeSf, with an
Formula | in which X[err] is 1,4-piperazinylene or 18 1, 4-pi peridyléne and

X err] is is@yapate of tefoymuleR' NP eord proecied derivativethiresf, adtheh desrotecting
Kyl d R N -

((N:E(I-?{{ (ra]r%] ) ?’f’RTgF{aSBWré‘% %E‘i{?f ‘f?éa“g&em & elﬁﬁhgbé’defr g 23. ((:(?[rrgcr)lrj]né o?r For mul a

2: [err] WO @8hPéantié of Formula I in which R! equals R2; X? and/or Xx is E] mpxgerazinﬁleae o

PCT/ US97/ 13422 -23- or a protected deri vatlve t’her eof onmpoun
t he fornul h4-|ﬁ;mrld}lleﬁ{e;ex’rﬂs—C(@))L—OC&(D)-ampMRéG(@)} ai&fX‘(/at-Cﬂ@) Hﬁﬁi(ﬁ)f or wherei n

ol per Zz#ﬁ@ﬂ@%&{a‘p"é@ﬂﬁﬁﬁ%}cﬁ m?qzz?&rw (Seadiens T AN e oC N R u o8
and o er 1] RO Py B X AN SO OINGR L B AN AN ] preshd by
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be preﬁgr ed by reacting a conpound of ’E’L?f{'}u a 2, or a protected derivative
thereof, with an isocyanate of the for R[\err] NC(O, or a protected
derivative thereof, and then deprotecti n)?, 6/
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or a protected derivative thereof, with 2 or more molar equivalents of a compound of the formula

R'-Y'-C(O)L, or a protected derivative thereof, wherein L is a leaving group, Y' is a bond, -O- or
18 -N(R?-, Y? and Y® are independently piperazin-1-yl, piperid-4-yl or HN(R?)-(C, z)alkyl and each

R, R?, X3, X¢4, X5, X and X are as defined in the Summary of the Invention, and then

deprotecting when necessary. Alternatively, compounds of Formula I in which R equals R?; X?
21 and/or X*is 1,4-piperazinylene or 1,4-piperidylene; X! is -NHC(O)- and/or X* is -NHC(O)-

and/or in which X? and/or X® is (C, g)alkylene and X' is -NHC(O)N(R?)- and/or X? is

-NHC(O)N(R?)- can be prepared by reacting a compound of Formula 3, or a protected derivative
24 thereof, with two or more molar equivalents of an isocyanate of the formula R'-NC(0O), or a

protected derivative thereof, and then deprotecting when necessary (for further details see



9 when necw&w ofor further details see Exanple 14(b), inpgpajeyiaaspounds
of Fornul a'l ich Rlerr] equals Rierr]; Xerr] and/or Xerr] is 1

, 4- pi per azi nylene or 1 ,4-piperidylene; X[err] is -C(O-, -CC(O- or
-N(R[err])C(O)-; and X[err] is -C(O-, -0C(O- or 12 -N(R[err])C(O)- and/ or
in which X[err] and/or Xerr] is (Cerr])2-kylene; Xerr] is
-QOQN(Rerr])-, -OAONRerr])- or -N(Rerr])C(QN(Rerr])-; and X[err]
-CCONRerr])-, -OCCONRerr])- or -N(Rerr]) C(ON(R err])- can be
prepared BExamprCl0, igrad). corrpound of Formula 3: [err] or a protected
derivative thereof, wth or nore nol ar egw val ents of a conpound of the

formul a R] er r] Comnound @@q_mulﬁrllavﬁﬂ@i‘tx,clse (EI’éQ(Q)aI'lN(BJ)QG@Der wherein L

| N d
Vierr] or SR aeRERAmN Fir by et BY Feasfod o5 u af iy prga R NG orh "
R o] et dehaliy e S boBhpsichorfogpilh X o], Xerr] Xerr],

X[ err] and X[err] are as defined in the Sunmmary of the Inventlon and then
deprotecting when necessary. Alternatively, conpounds of Fornula I in which
Rlerr] equals Rierr]; Xerr] 21 and/or 5( rg{] |s 1, 4- pi perazinylene or 1

, 4- pi peri dyl ene; X[err] is - NHC( O LCEHa/-&r-X is -NHC(O - and/or in
Wmch X err] and/or Xerr] is (Cferr])alKkyl ene/ahﬂ X[err] is

-NHC(O N(R[err])- and/or Xerr] is - WARP-Rf-M{-RFE€rr])- can be prepared by
reacting a conmpound of Formula 3, or a protected derivative 24 thereof,
with two or nore nolar equival ents of an igsocyanate of the fornula

R -NC(O, or a protected derivative thereof, and then deprotecting when
necessary (for further details see WO 98/ 04537

PCT/ US97/ 13422 -24- Exanple 10, infra.). Compounds of Formula | in which

Xerr] 6 sor N@R[tecrted dez{vaive, wﬂ\d@dﬂx &ris hjday g @rowys, Y3 is ﬁ\l()ﬁ[der-@] MCNORN: Bh@eadh)R ',
of the fornmula R err] N(R[err])H or a

can be pr?@ re4ac§| n am n
pr ot ect ed \Xat v 1 Ko Mmﬁ%%%@ﬁed v theSummasy af thedpyentign (

t ect ed I . Y] bond, -O
RTINS

Xerr].,e X[ err] Cofpundls off @riula lamdvmﬁex?is l%—ﬁxﬁ&zﬁ@idnﬁ@dﬂIli‘plbhedy&tmmﬂ)b(’qfs
the I nventi 06| (for further details se r’rP a,.).- ;
Conpounds ~6fOEoTGHNE- 9r GLONNEeIr %[lwh]ch 1y Czh)aéhﬂ@%ca@zid%uérm(%ac(O)-

1-pi per L 5ER0 R br 2NEEHEBYN(R?)- can be prepared by reacting a compound of the

12 formula R'-X'-Y?, or a protected derivative thereof, with a compound of Formula 5:

3 34
LC(O)-Y"-X N

x5
76 -~

R2-X%-x5-x

5

or a protected derivative thereof, wherein L is a leaving group, Y? is a bond, -O- or -N(R%)-, Y? s
15  piperazin-1-yl, piperid-4-yl or HN(R*)-(C,;)alkyl, respectively, and each R', R? R?, X!, X2, X?,
X4, X%, X5, X7, X® and X® are as defined in the Summary of the Invention (for further details see
Example 31, infra.).
18 Compounds of Formula I in which X* and X?® each are 1,4-piperazinylene or
4,1-piperidylene and X* and X’ are independently -C(Q)-~, -C(0)O- or -C(O)N(R?)- or in which
X? and X® each are (C, 4)alkylene or hetero(C, palkylene and X* and X7 are independently



-0 - ‘9339@,%.[, CLONREerr]). or in which Xerr] is (q /h)sﬁdsxizenc
and X[err] err])C(O - -N(R[err])C(O)O or -N(R[err])C(ONRerr])-
can be prepared by reacting a conmpound of the 12 formula
Rlerr]-Xerr]-Yerr], or a protected derivative thereof, with a conpound of
Formula 5: [err] or a protected derivativeSthereof, wherein L is a | eaving
group, Y[err] is a bond, -O or -N(Rerr])-, Y[err] is 15 piperazin-1-yl,
piperid-4-yl or HN(R[err])-(Cerr])al kyl, respectively, and each Rerr],
Rierr], R ay@RPC®HENIR)A®O-hor - »X{;amq?mgkl;r &dn b@ﬁr@;ﬁaﬁ‘&d byfeBétidg twil &rrﬁikne
Xerr] and err] "are as defined t he Inventlon (fo

further demalar sqmedeﬂxaﬁplcem@dund offthaiformula B'-X -Y2 or@cprpmemdléenfatﬁortkmbaf with
in which Xerr] ?{err; qfiach are 1, 4-pi perazi nyl ene or 4, 1-piperidyl ene
and X[e?r]a%‘fﬂp‘)%f"g OHREig fdependently -C(O -, -C(OO or -C(ONRerr])-
or in which Xerr] and X/ err] each are ((err])al kyl ene or

hetero(([err])al kylene and X[ err] and X/ err] are independently WO

98/ 04537 LC(0)-Y>-X* PCT/ US97/ 13422
-25- -N(Rerr])C(O-, -N(Rerr]) (OO or -N(\Rffzrr])C(O)N(R[err]) can be
prepared by reacting two or nore nolag §Mnts of a conmpound of the

formula Rlerr]-Xerr]-Y[err], or a prot ted derivative thereof, with 3 a

conmpound of Forrmula 6: [err] or a protected derivative thereof, wherein L
is a leaving group, Y[err] and Y[err] ar 8 I ndependently a 6 bond -O or
-N(R[err])-, Y[err] is piperazin-|l-yl, piperid-4-yl,

HN(Rerr])-(Cerr])al kyl or HN(R[err])-hetero(C[err])aI kyl, respectively,

Surmary " of holssa e a4 Bhep Bt Lf A eiinB o 7 RE Y55 iifhe B
The acybat band, t@a&t &)-d?sx@?wz%@b@wqﬂp‘ém-b?l cpm(me(t Q}aumbrreactl ng
t oget her an activated ester an acid orid der| vativ Jgﬁand an

appropri at HNG&BFWMQ@WWMM@CW@BWé eath B, i x‘am’ @nd X are as defiped {nethg. |
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at approximately 23 [err]C, for several mnutes to 24 hours | ternatively,
the acyl at aativatedrestor(ecd.§ acacidichipridedariviatiye)tand en ppropriate Suclegphiilepn thet presence

car boxyl | ¢ A0 0 B DNSL BORTL LS NN dilSheBEsieiiiesis! (SteRY! A SOMHAY crc
12 preferably DIEA) and suitable solvent (e.g., N, N-dimethylformamide (DMF), tetrahydrofuran
(THF), dichloromethane, etc.) at 20 to 30°C, typically at approximately 23 °C, for several
minutes to 24 hours. Alternatively, the acylation can be effected by reacting together an
15 appropriate carboxylic acid and nucleophile in the presence of a suitable coupling reagent (e.g.,
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide, etc.) and a suitable solvent (e.g., DMF, etc.) at
20 to 30°C, typically at approximately 23 °C, for several hours to several days. The reactions
18 described above for the preparation of compounds of Formula I and the conditions for effecting
the reactions are illustrative and one of ordinary skill in the art will recognize that other reaction
conditions can be applied and different starting materials can be used to prepare the compounds
21 of the invention.
Deprotection can be effected by any means which removes the protective group and gives
the desired product in reasonable yield. A detailed description of the techniques applicable to the
24  creation of protective groups and their removal can be found in T.W. Greene, Protective Groups

in Organic Synthesis, John Wiley & Sons, Inc. 1981.



1- (3-di net Iam nopropyl) 3-ethylcarbodiimde, etc.) and a | ol vent
(e.q. “y 5 at 20 to 30C, typically at approxi mately gg@hgyéﬁ“%everal

hours to several days. The reactions 18 described above for the
preparation of conpounds of Fornmula | and the conditions for effecting the
reactions are illustrative and one of ordigrary skill in the art wll

recogni ze that other reaction conditions can be applied and different
starting materials can be used to prepare the conpounds 21 of the

i nvention. Dep s t
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protective groups and their renoval can be found in T.W_ G eene, Protective
G oups 3i nberapdiy sreppredibyghese of erdinany |S’@§,l ig, s, Forexamplpgintermediatss gis¢fphzg 7
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prepared by those of ordinar i1l in the art. For exanple, internediates
usef ul 6 nrgsctigmiathy desmdcrwpmmwmn Imaltiple reaqtivg sitecasn peastretrie Kye swrtipar ed by
t he acyl at |ag eactions descri bed above. Wen necessary suitable protection
chem stry | oyed to direct the 6 reaction to the desired reactive
site when nult 'Apécﬁlvﬁﬁi@ﬁtts‘té&ﬁnéh{a%‘ﬁaﬁfo? %ﬁﬁﬁg&omﬁbmgoﬁmﬂdmg nWhieh hel d 3
convenient starting material for preparing conpounds of Forrru1 [ 1n I C
X[ er r] sandack] are rC(@)Ceachcampoun@oOF@mils 7a conpound of Fornmula 7: [err] in
whi ch each X[ err], X err] and X err] are as defined in the Sunmary of the

I nvention. For exanple, 12 conpounds of Fornmula 6 in which L is chloro can

be prepared by reacting a correspondl (e.g., cis-

1,5-cycl ooctanedi ol , trans-1,4-cycl oheg) q”yd‘r\rrest hanol

1, 4- phenyl enedi net hanol, etc.) with trlcglhos (for further details see
Exanple 5, infra.). 15 | nt er mbH§{@h®E useful in preparing conmpounds

of Formula | in which such internediate contains a am dino group can be
prepared by treating a corresponding nitrile with hydrogen

in which each X*, X*and X® are as defined in the Summary of the Invention. For example,

12 compounds of Formula 6 in which L is chloro can be prepared by reacting a corresponding diol
(e.g., cis-1,5-cyclooctanediol, trans-1,4-cyclohexylendimethanol, 1,4-phenylenedimethanol, etc.)
with triphosgene (for further details see Example 5, infra.).

15 Intermediates useful in preparing compounds of Formula I in which such intermediate
contains a amidino group can be prepared by treating a corresponding nitrile with hydrogen

chloride in ethanol and then reacting with ammonia.

18 Additional Processes for Preparing Compounds of Formula I:
Compounds of Formula I in which R* is guanidino can be prepared by reacting a
corresponding compound of Formula 1 in which R* is amino with cyanamide. The reaction is
21 carried out by treating the amine with hydrogen chloride and then reacting neat with an excess of
cyanamide at approximately 65°C for about two hours (for further details see Example 15,
infra.).

24 Compounds of Formula I may be prepared as pharmaceutically acceptable acid addition



chloride i n}}&)t%?‘ﬂ _Jn and then reacting with amonia. 18 Addi tgcqiaader/13422
Processes f egari ng Conpounds of Formula I: Conpounds of Forrmula | in

which R err] is guanidino can be prepared by reacting a correspondi ng
conpound of Forrmula I in which Rerr] is amno with cyanam de. The reaction
s 21 carried out by treating the am ne-2#-t h hydrogen chloride and then
reacting neat wth an excess of cyanam de at approximately 65[err]C for
about two hours (for further details see Exanple 15, infra.). 24

Conpounds I | cid
conpound 9&%@% {85?%%§3ﬂ71m¥e Bfse 2R A toRThoRRRbIMBGAINA Caithy pAaaRRleaREAl
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preparation of the pharnmaceuti cal I%/ acceptabl e salts 6 of conmpounds of
Fornul a6 af eompeurids of Formulg hareset forthin Hresdefinitions sectipn ofithis apnlicatien.i on.
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aci d or freaasRakAaR®r HierhftBiatdnpounds of Fornula | can be prepared from
t he corresponding base addition salt or acid addition salt form For

exanpl e,9 conpouite frek abidranfteq basd formnofibe domplelinds of Femhula f gamberpsepiwed from the
converted to the correspondin ree .hase .by treati with a 12 suit e
base (e g. CORTARORBARTAYARIODSlL oF 861t AHGitgh sl Tty A0 FARPIe oMot A

of Formul atly, affadld hadifoR St forRinAAbd cofn%ﬁemxb@@or&eﬁmﬁdgegeé Bask B9 treating with a
corresponding free acid by treating with a suitable acid (e.g.,

hydr ochi2or isnitabie base €¢.g), amirfonium hydroxidh solistion,isddianoliydtaxipg ends G©dmpoumisiod |
can be prepared by nethods. known to those of ordinary skill in _the art. For

exanpl e, NFompulad ip abagpadditonsal dorpymay bacomgrish tmﬁhs%wafsz’eadips e aridie
Comoun ke Mp0,R O esaogBR 8.0, L1 [ voroperecet
met a- chisor oper oXhe diagides afdothpoaids gf Honmaladwiah &b peeparedrtly methods known to those of
ordinary skill in the art. For example, N-oxides can be prepared by treating an unoxidized form
of the compound of Formula I with an oxidizing agent (e.g., trifluoroperacetic acid, permaleic
18 acid, perbenzoic acid, peracetic acid, meta-chloroperoxybenzoic acid, etc.) in a suitable inert
organic solvent (e.g., a halogenated hydrocarbon such as methylene chloride) at approximately
0°C. Altematively, the N-oxides of the compounds of Formula I can be prepared from the
21 N-oxide of an appropriate starting material.
Compounds of Formula I in unoxidized form can be prepared from N-oxides of
compounds of Formula I by treating with a reducing agent (e.g., sulfur, sulfur dioxide, triphenyl
24 phosphine, lithium borohydride, sodium borohydride, phosphorus trichloride, tribromide, etc.) in
an suitable inert organic solvent (e.g., acetonitrile, ethanol, aqueous dioxane, etc.) at 0 to 80°C.
Prodrug derivatives of the compounds of Formula I can be prepared by methods known to
27 those of ordinary skill in the art (e.g., for further details see Saulnier es al.(1994), Bioorganic and
Medicinal Chemistry Letters. 4:1985). For example, appropriate prodrugs can be prepared by
reacting a non-derivatized compound of Formula I with a suitable carbamylating agent

30 (e.g., 1,1-acyloxyalkylcarbonochloridate, parg-nitrophenyl carbonate, etc.).



organi c solvent (e.g., a hal ogenated hydrocarbon such as ne
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conmpounds of Fornmula | can be prepared fromthe 21 N oxide of an
appropriate starting material. Conpounds of Formula | in unoxidized form
can be prepared from N-oxi des of conpoungg.of Fornula | by treating with a

reduci ng agent (e.g., sulfur, sulfur dioxide, triphenyl 24 phosphine,
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- 28- Psot Earmada Hevhiclepriocess cofnptikes: conpounds of Fornula | can be nade by
nmeans kno to those of ordin skill in the art. A detailed description
of the te&"lani qﬁé@‘%?qmnéo?ﬁ’m‘éaé:creati on of protective groups and
their renoval can be found in T.W Geene, Protective Goups in Organic
Synt hesis, John Wley & Sons, Inc. 1981. In summary, an aspect of this
invention is a process for prepari ngl.gbm of 6 Fornmula 1, which
process conprises: (a) reacting a conpound ssormula 1: [err] 9 or a
protected derivative thereof, wth a coppgu of the fornula
Rlerr]-Y[err]-C(OL, or a protected derivative thereof, wherein L is a

| eaving group, Y[err] is a bond, -O or N(Rerr])-, Y[err] is

pi perazin-1-yl, piperid-4-yl or HN(R[errf)-(C[err])aI kyl, respectively, and
each Rerr], Rerr], Rerr], Xerr], Xerr], Xerr], 12 Xerr], Xerr],
X[err] and X err] are as defined in the Summary of the Invention, and then
depr ot gct | LV, Mo [ '

XCor ] 5 PR AREAEFROR Hereb o FodhyXBB A IE BimRRT RO, g ded
-OC( O - oderivitive therdof, Gyidreindl isialeaving BroXp,eYY ik aibond,CDsbr IN@®*kyYeRe and

piperazin-1-yl, piperid-4-yl or HN(R?)-(C, s)alkyl, respectively, and each R', R%, R?, X!, X?, X3,

12 X4 X5, X®and X? are as defined in the Summary of the Invention, and then deprotecting when
necessary, to give a compound of Formula 1, in which X® is 1 4-piperazinylene or
1,4-piperidylene and X? is -C(0)-, -OC(O)- or -N(R*)C(0)- or in which X is (C, g)alkylene and

15 X%is -C(O)N(R?)-, -OC(O)N(R?)- or -N(R})C(O)N(R*)-;

(b) reacting a compound of Formula 1, or a protected derivative thereof, with an isocyanate
of the formula R2-NC(0O), or a protected derivative thereof, and then deprotecting when

18 necessary, to give a compound of Formula I in which X? is 1,4-piperazinylene or
1,4-piperidylene and X? is -NHC(O)- or in which X*is (C, s)alkylene and X® is -NHC(O)N(R®)-;

{©) reacting a compound of Formula 2:



15 X - C(O) N -, - O N - -N
[eigacltﬁﬁﬁcé("%?é Rlerr]) (O N(Rerr])- or (R[e”])gf.?\}/,g}gﬁ] gl ) -

(b) ound of Fornula 1, or a protected deriv ereof,
with an isocyanate of the formula R err]-NC(O, or a protected derivative
t hereof, and then deprotecting when 18 necessary, to give a compound of
Formula | in which Xerr] is 1 ,4-piperaziagyl ene or 1, 4-piperidylene and
X[err] is -NHC(O - or in which Xerr] is ((err])alkylene and X err] is
-NHC(ON(Rerr])-; (c) reacting a conpound of Formula 2: [err]
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For mul a8l oflthwﬁmmﬁula(BéNQ(Q)mrh prategted derivating ltmfmd]the;xﬂd@rmcmxtgn%ﬂe and

X[err] is -NHC(O- or in whic kylene.and X err] is
KA ) N RS o §ive a(cesnpou%géfqmélaaf e kA R ae o 11 o a
rot ect ed r

Eorrpound oga é}g&% Flénlﬁtag&?g% (P errWOE ( 6)1&3}&51}%%1& Z%%erél((\)/)g‘tlg
t her eofi2 wWEdr ei mahun@aeomp!amﬁrmgFgﬁmuas Y[err] is a bond, -O or

-N(R[err])-, Y[err] and Y[err] are independently pi perazi n-1-yl,
pi perid-4-yl or HN(Rerr])-((err])al kyI and each Rerr],Rerr], Xerr],

X[err], Xerr], Xerr] and X[ err] are |ned in the Summary of the
I nvention, and then 18 deprotecting mh X sary, to give a conpound of
Formula | in which R err] equals R[err and/or Xerr] is

1, 4- pi perazi nyl ene or 1, 4-piperidyl ene! &[%rr] is -C(O-, -0C(O- or
-N(R[err])C(O-; and Xferr] is

or a protected derivative thereof, with 2 or more molar equivalents of a compound of the formula

15 R'-Y'-C(O)L, or a protected derivative thereof, wherein L is a leaving group, Y' is a bond, -O- or
-N(R’)-, Y? and Y? are independently piperazin-1-yl, piperid-4-yl or HN(R*)-(C,¢)alky! and each
R, R3, X, X4, X?, X and X7 are as defined in the Summary of the Invention, and then

18  deprotecting when necessary, to give a compound of Formula I in which R! equals R? X? and/or
X* is 1,4-piperazinylene or 1,4-piperidylene; X' is -C(0)-, -OC(O)- or -N(R)C(O)-; and X is
-C(0)-, -OC(0)- or -N(R*)C(O)- and/or in which X? and/or X* is (C, j)alkylene; X' is

21 -C(O)N(R’)-, -OC(O)N(R’)- or -N(R*)C(O)N(R?)-; and X° -C(O)N(R?)-, -OC(ON(R?)- or
-NR’)C(O)N(R%)-;
® reacting a compound of Formula 3, or a protected derivative thereof, with two or more

24  molar equivalents of an isocyanate of the formula R*-NC(O), or a protected derivative thereof,

and then deprotecting when necessary, to give a compound of Formula I in which R! equals R%;



- O -, OC%)(B) or -N(R[err])C(O- and/or in which X err] and/or @err] IS
(Clerr])al WOI%8098537x [ err] is 21 -C(ONR[err])-, -0OC(0 N R eb¢iJsoigs4az
-N(Rlerr] )(ON(R[err])-; and X[err]-C(OQN(Rerr])-, -OC(OQN(Rerr])- or
-N(Rlerr] ) C(ONR err])-; (f) reacting a conmpound of Formula 3, or a
protected derivative thereof, with two Q§gnore 24 nolar equivalents of an
i socyanate of the formula Rlerr]-NC(O, or a protected derivative thereof,
and then deprotecting when necessary, to give a conpound of Forrmula I in
whi ch R gar. L s errl.. WD 98/ 04537 ;. .

T/ Usov 7o 3987 801 Relidiinylene? b aibéridyiene; X is NHPOF Aplany’ is-NHC(O)

1, 4- pi peahdyt BNRhicKDerand/or X iNt%)@)kyle%@%@K‘ H NHEONERN KR xBrd/ or in
which X err] and/or Xerr] is ((Jerr])al kylene and X[err] iIs
-NHQ@N(N{%(O}U@’Md/or X[err] is 3 -NHC(ONRerr])-; (g) reacting an
am ne of ,the forpula R - N r r rotected derivative thereof, with
a conpoul Fof‘?ﬁﬁﬁgg o af‘é'l‘er‘]%‘g? }:"%’)“ﬂw&aggﬂd&ai%‘le?@gdF’I‘m\é’ﬁ“ébeeereWhﬁ Lis
a | eavi ngo@houd Fothflif4: i s a bond, -O or -N(R3)- and each Rlerr], Rerr],
Rlerr], Xerr], X[erri, Xerr], Xerr], Xerr], Xerr], Xerr] and X err]
are as defined in the Summary of the Invention, 9 and then deprotecting
when necessary, to give a conpound of Formula | in which Xerr] is
-N([eF TR C(O)-, -N(Rlerr])C(0) O LEOMWERPEXN) (O N(Rlerr])-; (h)
reacting a conmpound of the formula %err]-X[eQ}éY[err], or a protected
derivative thereof, with a [err] or REx3ndolafed derivative thereof, wherein
Lis aleaving group, Y[err] is a bond, -O or -N(Rerr])-, Y[err] is 15

pi perazin-1-yl, piperid-4-yl or HN(R[err]4)-(C[err])aI kyl, respectively, and
each Rerr], Rerr], Rerr], Xerr], Xerr], Xerr], Xerr], Xerr],
Xerr], Xerr], Xerr] and Xerr] are as defined in the Summary of the

I nvention, and then deprotecting when necessary, to give a conpound of

For mul a br a protétechdetfvativg theseof, wiheapéindria ailenvirggoay, Y'8s a Bodd, POPEF IN(RPRREd and

Xerr] is - 'O?[‘Fe» 3%%30 4ors-(;(O%%sR[err )- or in which Xerr] is )

(err]) &M98R e RS BineK »ert] XK KR and P¥° @rags-defingd oy the Spipmary of thgdnvention,

- N J) - i I i . Al f

X L3RR bl e e £35 B, i SRR UL  ©
-N(R*)C(0)-, -N(R*C(0)O- or -N(R*)C(O)N(R)-;

(h)  reacting a compound of the formula R'-X'-Y? or a protected derivative thereof, with a

12 compound of Formula 5:

LC(O)-Y3-X‘\
xS

R235-x8-x7x87

5

or a protected derivative thereof, wherein L is a leaving group, Y? is 2 bond, -O- or -N(R%)-, Y2 is
15  piperazin-1-yl, piperid-4-yl or HN(R?)-(C,,)alkyl, respectively, and each R', R?, R?, X!, X2, X3,
X4, X3, X8, X7, X® and X® are as defined in the Summary of the Invention, and then deprotecting
when necessary, to give a compound of Formula I in which X? is 1,4-piperazinylene or
18  4,1-piperidylene and X? is -C(O)-, -C(0)O- or -C(O)N(R?)- or in which X? is (C, g)alkylene and
X3 is -N(R*)C(0)-, -N(R*)C(0)O- or -N(R*)C(O)N(R?)-;

® reacting 2 or more molar equivalents of compound of the formula R'-X*-Y?, or a
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-31 - prot e YR vati ve thereof, with a conpound of Formnul E%/:‘Hfz#‘f?s

or a protected derivative thereof, wherein L is a |leaving group, Y[err] and
Y[err] are independently a bond, -O or -N(R[err])-, Y[err] is

pi perazin-1-yl, piperid-4-yl, HN(R err])-(¢&err])al kyl or
HN(Rerr])-hetero(Cerr])al kyl and each Rerr], Xerr], Xerr], Xerr] and
X[ err] are as defined in the Summary of the 6 Invention, and then

depr ot eCtiBﬁtt @Td&ﬁ?a?i%éﬁ{deoft@lﬂgh\é&nﬁmﬁﬂm%u&f g:Formul a | in which
X[ err] and*X[err] each are 1,4-piperazinylene or 4,1 -piperidylene and

Xerr] and X[err] are independently -C(OQ-, -C(OO or -C(ON(Rerr])- or
in which X[err] and X err] each are (C[err])al kyl ene or
hetero(C[err])al kylene 9 and X err] ahﬁ(@‘f[\’f are independently

-N(Rerr])(OQ-, -N(Rerr][)C QO or -N( err O N(Rlerr])-
respectively; (j) optional Iy reacti rigy ey o«‘f&und of Formula | in which
Rlerr] is amino with cyanam de to give a conmpound of Forrmula | in which
Rlerr] is guanidino; 12 (k) optlonally%further converting a conpound of
Formula | into a pharmaceutically acceptable salt; (1) optionally further
converting a salt formof a conpound of Fornula | to non-salt form 15 (rr)
optionally further converting an unoxidized formof a conpound of Fornula

into a Wabﬁﬁﬁﬂ&tédtwhéﬂ’vaﬁ% eHeteds] whetkinll HQ; lei\ﬂﬂg groﬁﬁlYQBﬁ' Y¥ark tide! @:Edeﬁﬂy a
N-oxide form of a conpound of Fornula | its unoxidized form 18

opt i onal | y bpud.t-Qe or dSREs ¥F nﬁgnaermn-lwér pipenid-#ed, HU@’()tﬁﬁds)dk)’F@T mul a | into

h d h
convert | g IVGETE R GentibulaRo g i Rnacirhar Eps dHtien i bbby of e
non- der igv alhveRtioh, AUnd thér depiotedingtvitenale0esSark! £ 8ompourA FFRRAGaIGn MidAKR
| refers to such Formula wherein each R[err]@Q%[err] Rerr], Xerr],

X(err], X endK* eagteare]l,4-plperacinylent or 4,]-pipdrislyidne pd K° pnd K anelindepkndentlya€(0)-,
nvent i on, “GHON-ReCHY BB &5 mayhiel P gun 4 SR ra by R s & o o bdkIFas
preferred gPKALARRESre independently -N(R*)C(O)-, -N(R*)C(0)O- or -N(R*)C(O)N(R?)-, respectively;
()] optionally reacting a compound of Formula I in which R! is amino with cyanamide to
give a compound of Formula I in which R* is guanidino;
12 (k) optionally further converting a compound of Formula [ into a pharmaceutically
acceptable salt;
()] optionally further converting a salt form of a compound of Formula I to non-salt form;
15 (m) optionally further converting an unoxidized form of a compound of Formula I into a
pharmaceutically acceptable N-oxide;
(n) optionally further an N-oxide form of a compound of Formula I its unoxidized form;
18 (0) optionally further converting a non-derivatized compound of Formula I into a
pharmaceutically prodrug derivative; and
P optionally further converting a prodrug derivative of a compound of Formula I to its
21 non-derivatized form.
In any of the above processes, a reference to Formula I refers to such Formula wherein
each R', R, R3, X!, X2, X3, X4, X*, X X7 X® and X° are as defined in their broadest definitions
24  set forth in the Summary of the Invention, with the processes applying particularly well to the

presently preferred embodiments.
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-32- ExanW@S8sN4sXAVPLE 1 3 tert-Butyl FCTUSITI34L

4- am nobenzyl car bamat e hydrochl ori de 4- Am nobenzyl am ne (50.34 g, 0.412
mol ) in dichloronethane (200 nL.) was placed in a one liter 3 neck round
bottomflask fitted with a mechanical stjyrring apparatus and the solution 6
was cooled to O[err]C. di-tert-Butyl dicarbonate (89.9 g, 0.412 nol.) in

di chl oronet hane (200 nlL) was added dropwi se to the solution over 30 m nutes
and the gesul%i,ng suspension was stirred 2 hours at O[err]C giving a nearly
honogene B8RP uti on. The di chl or omet hane sol ution 9 subsequent |y was
washed wi th aqueous sodi um hydroxide (1.0 M 500 nm.) and then water (500
m.). The organic |layer was dried (MgSO err]), filtered and concentrated in
vacuo giving a yellow oil. The oil WEXAMRER linto ethyl ether: nethanol
(2:1, 225 nL) and the solutjon s,l% c?ol ed to )g{rerr(lc acidified with
hydroden chloride in di o¥&nauyh4-gmipobenayicarbamtehydrachiondesnq conbined with
ethyl ether (200 m.) giving a thick pale yellow precipitate. The
precipitate was collected by filtration and washed with additional ethyl

et her (500 nij-Aminobegzylamine¢sh34gvied (2omol) & dichlstorhetlarr(RO®hE)) Z2yds phadad imi e
hydr ochl ori de élOO. ZqC;v%, 0.387 mol, 94% vyield) as .a pale yellow solid;

[ er r] H NRRe liten S megk raypadotien: flask fittgd with agngchanisal stipjng appaftystand thg golutjorso

. 4H), 4 . <
ExavpOE 3 Eolblitg G128, dretinis! aiglibond®(s9,0 2, 0412 ol in dichlorgmgihane Q09 iy
was pl acesialdell dopwitk té Hendidtioh b0ep J0 mmktes AAd ﬂﬁ&&ﬁﬂtirtgnsuzﬂensmtml&,@ﬁnéa and

65[err] C until the material conpletely nelted and then tert-buty
4- anmi nobarhoprscat 056rgiviag layngady homegateoyszslugon, Ty dghlosemethangyoligianed as in

Exanpl e 1,, was added directly to the Liguid ¢c h,de« 4 Vi el | ow
ol ut 1%n SbsRaery peorPREd with ooy ot s R Dottt L B el
and t hen (361 RL).( $AO offlahicWaer 336 8fed MESOIURIRIE] SHPEOAEEtMES i%9RERS gk thg HOM
tenperature and washed with ethyl ether (1 L). The organic phase was back
ext r act egelldwioilwdiheroil(was, talke@Gintel ethyd ether hmethandli(Add22ymboand theysehitioneyas
was he1 \Mcg&eg ttoh X ‘]’C,ea;[cpdexfieé év?tg hydrogen chloride in dioxane (4.0 M, 115 mL, 0.412 mol.) and
combined with ethyl ether (200 mL) giving a thick pale yellow precipitate. The precipitate was
collected by filtration and washed with additional ethyl ether (500 mL). Drying in vacuo gave
15 tert-butyl 4-aminobenzylcarbamate hydrochloride (100.23 g, 0.387 mol, 94% yield) as a pale
yellow solid; '"H-NMR (300MHz, DMSO-d,): 10.40-10.20 (br s, 3H), 7.40 (tr, 1H), 7.30 (s, 4H),

4.10 (4, 2H), 1.40 (s, 9H).

18 EXAMPLE 2
tert-Butyl 4-guanidinobenzylcarbamate

Cyanamide (100 g, 2.4 mol) was placed in a 500 mL. round bottom flask and heated to
21 between 60 and 65°C until the material completely melted and then tert-butyl
4-aminobenzylcarbamate hydrochloride (25.3 g, 97.8 mmol.), prepared as in Example 1, was
added directly to the liquid cyanamide giving a yellow solution. The solution was stirred 2 hours
24 at between 60 and 65°C and then water (100 mL) was added. The aqueous mixture was cooled
to room temperature and washed with ethyl ether (1 L). The organic phase was back extracted

with water (2x, 100 mL) and the combined aqueous layers were washed with ethyl ether (500
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-33- nL), cHPEYO04547 an ice water bath and then basified with agueous 3% di um
hydroxide (10 M 100 nL) giving an insoluble oil which slowy crystallized.
The crystals were collected by 3 filtration washed with water. Drying in
vacuo gave tert-butyl 4-guanidi nobenzyl catdzamate (18.3 g, 69.24 mmol, 70.8%
yield) as a colorless crystalline solid; 'H NVR (300MHz, DMSO-d[err]): 9.70
(s, 1H, 7.42 (tr, 1 H, 7.40 (s, 4H), 7.25 (d, 2H), 7.15 (d, 2H), 4.10 (d,

b ber azi il Gl an T WhikFoath b e thatied' 58 BG4 08 pyctodde (100,
into dichl m@mt)rm ér?ﬂﬁomb)e dAinhich glowds uiry&tauczeaonme t:gmawwbxectou@ct@d r]C

A mxture of tert but pi per azi necar boxyl at e bg 214.8 mol )
pyri di n@ ( 8Bratiop wm:czwrthma}en Brmnshm W@ﬂﬂamﬁ?é"blﬂl ldmhemgadum (8.3

o narmt é"féyﬁfﬁ o ftEoecialass SR foablin a3l %ﬁ@&%@%ﬁ%ﬁcﬁéhc’m
aqueous hygngeh cﬁ; |90708(§| fhf,@ 43 1(h; 1809 40is, A0d 7084 2L 9US <ehmﬁ4vr@5(dwmmd40

wi t h di chl or onet hane e conbined 15 “organic |ayers were

(MgSO er ] Is, 8HY. fi | tered Concentrat| ng in vacuo gave teri-butyl

4- chl orocar bonyl - 1- pi per azi necar boxylate (45.6 g, 71.6 mmol, 85%yield) as
a yellow solid; [err]H NVR (300MHz, CDCI[err])' 3.70 (m 2H), 3.60 (m 2H),
3.50 (m 4H), 1.50 (s, 9H). 18 EXAMPLE 4
tert-Butyl 4-(4-guanidinobenzyl car barmyP() }‘f pI pera2| necar boxyl at e
trifluoroacetate tert-But yér-Bugldrohtbrocdrboray-l egipdrarintcariokylatey g, 0. 158
nol.), prepared as in Exanple 2, 21 was treated with trifluoroacetic acid
(TFA) (100 nL) for 30 mnutes at roomterrperature. The resulting nearly

col orl egs 11 AUt GRS ER0ERNL baLSHnLR WASAN I BORCIHERAd St SahdR 1S

triturated with i n vacu o0 a’col orl ess

foam The i&ﬁltﬂigesom%ndbﬁﬁa ko/@UC.2A Idxituﬁﬁifh@ﬂ@htyﬂ 2Hpdikin@vachoxiite (DIO?A (55
m., 0.32 nol, anobunt based on estinmated excess TFA p resent&qwas added to

the sol uti k4.8 Thrsohiand pywding 5mbi 432.7 mnpyibindichlormethang (1€ mLp thep was added
o 2r9c B Rl BFHBALE SALESK HALE rdador mikeufl Wi Eleitko wARRRE i 29

i n Exanpl e
temperature over 30 minutes. The mixture was quenched with aqueous hydrochloric acid (0.IN,

200 mL) and the aqueous phase was washed with dichloromethane (50 mL). The combined
15 organic layers were dried (MgSO,) and filtered. Concentrating in vacuo gave fert-butyl

4-chlorocarbonyl-1-piperazinecarboxylate (45.6 g, 71.6 mmol, 85% yield) as a yellow solid;

'H-NMR (300MHz, CDCL;): 3.70 (m, 2H), 3.60 (m, 2H), 3.50 (m, 4H), 1.50 (s, 9H).

18 EXAMPLE 4

tert-Butyl 4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate trifluoroacetate

tert-Butyl 4-guanidinobenzylcarbamate (41.77 g, 0.158 mol.), prepared as in Example 2,
21 was treated with trifluoroacetic acid (TFA) (100 mL) for 30 minutes at room temperature. The
resulting nearly colorless liquid was concentrated in vacuo at 45°C and the residue was triturated
with ethyl ether (3x, 400 mL) and dried in vacuo to a colorless foam. The residue was dissolved
24 in methanol (200 mL) and then DIEA (55 mL, 0.32 mol, amount based on estimated excess TFA
present) was added to the solution. The mixture was cooled to 0°C and then tert-buty!

4-chlorocarbonyl-1-piperazinecarboxylate (39.3 g, 0.158 mol.), prepared as in Example 3, in
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am)uﬁt OF%zl

-34- di chl 9O dne (120 nL) was added. An additi onal (30
nm:) was added and the reaction m xture was allowed to warmto room
tenperature, stirred 12 hours and concentrated 3 in vacuo giving an orange
dil. The oil was conbined with water (20034yL) giving a thick precipitate.
Recrystallization of the precipitate fromacetonitrile and et her gave
teri-butyl 4-(4-guanidi nobenzyl carbanoyl) - 1-pi perazi necar boxyl ate
trifluoro bitiefhire €28 mi0) a0l . AR ad SN a8 Athe FDIE D BEY, PivaO Ui Al abd:
[err]Hng&?'g"éB’E‘nﬁz, D@éOd”[qerr]): 1018 (s Ry 9. 10 (brés. fpad il and
4H) , 7. 40 tid reaction)mixtfur2 Sva¢ dilowi] todvdrm 14 r@&m temp@ature, Stirbéd [howtttind Sorkenttaed
4H); Electrospray LRVS: Calcul ated for (er réH[,err] N[(Err] Q. M+ 277. 4,

MH er r ]3 24mvacuggrving an prangeioil\ilhe o was gompined with waten (290 mijgiving a thiglp

98/ 04537 . . . . PCT/ US97/ 13422
735 ExawBRERal Repristalizarign of treamesinit AP esgpitiiepd sthet Bavetert bl

ci s- 1, 5- Oyclaonmhrinebefyldatbhnioyd)-1-PipkfhzititbarboX¥iate tifi@itodcetate @) ©U.176 h6l,
(250 m) aﬁdc? pot assi ufriniycar bonat e AFJE;.4 was added t% t he

, 0.3 nol .
m xt ur & giB0Vanyjeld) esia pelayelimy sali ' DBMPwaEhé%féere)dleS@{,dﬁ)] 10 flres: 2H),

ol ) was ARR G  AE 2 A AT, 0 4 AR PR ST BR: 4D 308 o o

teper at Uktectidysy LIOMS: Gdollabd orHANGD, iHhEI74 il vas e, The

suspension was filtered free of insoluble salts and concentrat ed.

Recr ysteal [Fonad:iMH' 27240 MHE£ER20189.3.r om hexane gave 9 cis-1,5-cycl ooctyl ene
di (chlorofornmate) as a colorless crystalline solid. Further purification
can be effected with silica gel flash chromatography using hexane: et hyl
ether (10:1) as eluent; [err]H NVR (300Miz, CDCl[err]): 5.00-4.85 (m 2H),
2.20-1.60 (m 12H). 12 EXAMPLE 6
cis-1,5-Cycl ooctyl ene chl oroformate 4-tert-butoxycarbonyl- 1

- pi per azi necar boxyl ate cis-1, 5-Cycl ooctyl ene di (chloroformate) (1.91 g, 7.1
mol ), prepared as in Exanple 5, in




15 dichlor %%@Q (25 nL) was added dropwi se to a m xture obckgishbydby! 1
- pi perazi nec {}ﬁéte (1.3 g, 721 mol) and DIEA (1.3 nm., 7.1 nmmol) in

di chl oronet hane (25 nL). The m xture was stirred 15 m nutes at room
tenperature and then a workup with 0.1 M aqueous hydrochloric acid 18 was
performed. The dichl oronet hane | ayer was dflised (MgSO err]), filtered and
concentrated. Purifying fromthe residue by silica gel flash chronmatography
usi ng ethyl ether and hexanes as el uent gave cis- 1,5-cyclooctylene

chlorof ormate 4-tert-butoxycarbonyl - 1 griApgppgisnecar boxylate 21 (660 ng.
1.6 mol, 22%vyield) as a colorless oil; [err]H NV (300MHz, CDCl[err]):
5.00-4.90 (m 1H), 4.80-4.70 (uis-113CyclsoaPlefs di(@prof@miBe)l. 40 (m 12), 1.40
(s, 9H). WD 98/ 04537

PCT/ US97/ 13422 -36- EXAMPLE 7 cis- 1 ,5-Cyclooctyl ene

4- (4- guagi di nobe € - I,PEH A7 l; "

4t or £ bt oxycar Byt O qooEaliol 20,8 gbB1 B AT Ak MREK s Boflonitrile (250 mL) and

4- (4- guani dparRng Yarbard@ (y4 ¢,-013 piohy waz addeadas eaibadre givihg h 4edpeasieh aThe
(383.7 ng, 1.06 nmol ), prepared as in Exanple 4, was treated wth )

t ri f 1 uor oacswspension was cpolpd)to §°Cruader & witrogen stinegphese and theo pheseepetla?Mrin tolwene,

i i i Vi | or | il .The oil h
Chken i nbo FarBE- Dire Ml el pd0aHEoBiise Weon ol TREfhersigh atharRap st
bet ween 7 aRghpdrathrt And Mirde EPhsurs &l theh Biher QXL PiRasdlided. ThoRWpedioPwas filtered

cis-1,5-Cyclooctylene chloroformate 4-tert-butoxycarbonyl- 1

- pi per azi nefreg tftingdlable s§itktmd Toneentritedo Renaystallizatiop af the resdverfrém exdre gavei n
THF (10 nli) was added to t ugous sol ution and the pH. conti nyal |,

2 ust ecbw G P-Ricksioe SGATIHERTNEDS HoI SR aala e Ul b her i patidn can
further ch i ; : i Vidn o

r enovi ng tﬁg@%&flec&e&;?n‘{iﬁﬁ:wg ??%s?%hg%@?ﬁgﬁ]er (%ﬁé:,r‘La?egn p%tkl/l@'taggélg&g)é?gg?um
hydr oxi de (HNNIRi(200MHa, GDCL315.0034.86 it 2H),2) 20vd $04nhgl@2HYi vi ng a t hi ck
whi t e suspensi on. The suspension was allowed to stand for 15 15 to 30

m nutes at roomtenperature and then the precipitate was coll ected by
filteri and washed with water (2x, 15 p % ng in vacuo gave cis-|

, 5-cycl ooctyl ene 4-(4-guani di nobenzyl carbanmdyl)- 1 - pi perazi necarboxyl ate
4- t er t - but oxy carchong!Cyclddctylerei chivrafomae drfoabtayearbbryl- Wpipethzilidcarbokylaté 7%
yield) as a colorless solid; [err] HNW

cis-1,5-Cyclooctylene di(chloroformate) (1.91 g, 7.1 mmol), prepared as in Example 5, in
15 dichloromethane (25 mL) was added dropwise to a mixture of fert-butyl 1-piperazinecarboxylate
(1.3 g, 7.1 mmol) and DIEA (1.3 mL, 7.1 mmol) in dichloromethane (25 mL). The mixture was
stirred 15 minutes at room temperature and then a workup with 0.1M aqueous hydrochloric acid
18 was performed. The dichloromethane layer was dried (MgSO,), filtered and concentrated.
Purifying from the residue by silica gel flash chromatography using ethy! ether and hexanes as
eluent gave cis-1,5-cyclooctylene chloroformate 4-terz-butoxycarbonyl-1-piperazinecarboxylate
21 (660 mg, 1.6 mmol, 22% yield) as a colorless oil; 'H-NMR (300MHz, CDCl,): 5.00-4.90 (m,
1H), 4.80-4.70 (m, 1H), 3.40 (s, 8H), 2.05-1.40 (m, 12), 1.40 (s, 9H).



(300MHz, DMsO-d[err]): 7.05 (d, 2H), 7.00 (tr, 1H), 6.70 (d,_ 2 5.10 (br,
3H), 4.65 WR9BHBT 4 15 (d, 2H), 3.30 (s, 16H), 1.90-1.40 (HFT’%?T/I,“&’. 40
(s, 9H. 21 EXAMPLE 8 ci s-

1, 5- Cycl ooctyl ene 4-(4-guani di nobenzyl carbanoyl )- 1 -pi perazi necarboxyl ate
4- (2-pi perid-4-ylethyl carbanoyl)- 1 -pi pgyeazi necarboxylate trifluoroacetate
24 (Compound 1) The followng is the
preparation of a conmpound of Forrmula | in which Rerr] is 27

4- guani di nobenzyl, R err] is 2-piperi gxgn%bgéh/yl , X[err] and X[ err] each
are -NHC(O -, Xerr] and X err] each are 1, 4-pi perazinylene, Xerr] and

X err] each ar eis-C5QRlooctyiehid 4-(ApdanidifbbdnzgRaebanbsl)A -siprakipsiarkiyihtend
Xerr] is WO 98/ 04537 ] )

PCT/ US@7/ 13422 -37- cis- 14-t@-byoxpescbanybdepipgazinecarboxylate 1

, 5- Cycl ooctyl ene 4-(4-guani di nobenzyl carbanoyl )- 1 -pi perazi necar boxyl ate
4-tert-butoxycarbonyl - 1- pi perazi necar boxyl ate (818 ng, 1.24 mol.),

prepared as i N EXBRRA 8-(4-guimidinob&yRarbatdol ) FpiptrazifedarbSdfiatt %f}ﬁ&g}%@é%@ es.

The m xture was concCentrdtion in vacuo 6 gi'ving a colorléss oil.

resi due WES3tFmgul.66 evinol), iprepatdiyds in Example 2 wag Qeated withdriflnoredcdtic aciolionl)
giving a colaqgrless, foam The residue s then taken into DMF (2 niL) and
t hen DPEA“‘(“‘?%‘U mingles ah FROM LemPEAtIrE, (D LI wasXangent JEt¥R/EyInga

then DFEASeHY iy ey b
huPert o BA6REAUY THe S Wa Bl akbh o Watel (13 mPYind the 91 dFTRL aduchil IR s
resi due wadjusted tolseatvesh Tands witheiM egueouSsaliymaiydrostideedldedidropedice. gi vi ng a

yell ow solid. The solid was then treated with TFA (2 nL), and the m xture
was cofcefirlat-Eyclopctylsas ghloroformate dvereprioxycaiBonyinl epipsratinecasraxy late(#dArAmeag
fromthe ' ) ‘] i .

(1 om, . BHSAHBTAhA Pl B AL XB0 SRV Pl oo
- pi per azi #RGH Haxydmin@ally adjusted with 1M agueous sodium hydroxide added dropwise until no

4- (2- pi peri d-4-yl et hyl carbanoyl ) - 1- pi per azi necar boxyl ate as an 15
anor pHéus futepehiangs irsplljwas obserusdh Thenixpire svas coasntratsd évacua gemeying the bulk

w5t L) colE 5 d B eS8 o P RO AES
conpounds pHfto ffay Wi added \gevifig REEEIawANE suspension. The suspension was allowed to stand for
15 15 to 30 minutes at room temperature and then the precipitatc was collected by filtering and
washed with water (2x, 15 mL). Drying in vacuo gave cis-1,5-cyclooctylene
4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate 4-rert-butoxycarbonyl-
18 1-piperazinecarboxylate (527 mg, 0.82 mmol, 77% yield) as a colorless solid; '"H-NMR
(300MHz, DMSO-d,): 7.05 (d, 2H), 7.00 (tr, 1H), 6.70 (d, 2H), 5.10 (br, 3H), 4.65 (m, 2H), 4.15
(d, 2H), 3.30 (s, 16H), 1.90-1.40 (m, 12H), 1.40 (s, 9H).

21 EXAMPLE 8
cis-1,5-Cyclooctylene 4~(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate
4-(2-piperid-4-ylethylcarbamoyl)-1-piperazinecarboxylate trifluoroacetate
24 (Compound 1)

The following is the preparation of a compound of Formula I in which R! is
27 4-guanidinobenzyl, R? is 2-piperid-4-ylethyl, X' and X° each are -NHC(O)-, X? and X® each are

1,4-piperazinylene, X* and X’ each are -C(0)O-, X* and X° each are a covalent bond and X° is



cis- | ene 4-(4-am nobenzyl carbanoyl)- 1 PCT/USST/13422
- pi pera2| ne%&’g@%#at e

4- ( 4- guani di nobenzyl car banoyl ) - 1- pi per azi necar boxyl at e ( Conpound 2);
Calculated for 21 CJerr]Herr]Nerr](err]: MAerr]: 707.9, Found: MHerr]:
707.7; cis- 1,5-cyclooctyl ene 4-(4-guani di3tbbenzyl carbanmoyl )- 1

- pi per azi necar boxyl ate

4- ( 4- pi peridyl met hyl car banmoyl ) - 1- pi per azi necar boxyl at e ( Conmpound 3);

Cal cul at ed gqr 1Gegvkadlerr]Nferr]Qerr]: Mierr]: 698.9, Found: MAerr]:
699. 7, ci s 1’ > %ﬁcycc?%octyl ene 4-(trans-4-am nocycl ohexyl met hyl car banoyl ) -

I -plpera2|necarboxylate -(4- guanldlnobenzylcarbannyl) 1
- b | at d 4 t d
L err] ter ] N oFey-EarioocignerhBuppstipberubarmpy i iperasinscasbosylgte 1
, 5- I I 1
oy Y01 00k P RrckybatboH{ATY &w%w&&mﬁéfm rIlg, 24 BRE) AEERFEREDN L Blcfe 7,
-38- 3-pi peas tedted WthOIBA (21 featifor 10 mitutes! Ahienaixarb way catnriivivRuwadud) ;

Cal culated for Clerr]Herr][Nerr]err]: Mderr]: 727.9 Found: MAerr]:
727.9: 8 ngmgacolorless oil. The residue was triturated with ethyl ether (2x, 10 mL) and dried in vacuo

L Tl Tt
Cal cul at ed4f0Qﬁm§[ f‘iﬂd ﬁéﬁtﬁftﬁ)}ll\{ er fs&@aﬁﬁt’bﬁthy%pxp@ﬁ&m@c Wﬁte 811 b:396V14n6:

6 - [ 4- (3-pi peri d4-yl propyl'car bamoyl ) pi per azi arbonyl]benzyl
4- (4- gul@ni mmmmmn merpgdded.] The pixbird wasstirtadxh2 koues @@imomemyated in

o1l 220,155 RIS MR e LS BB U £k
- yI car bony kdihe nghl soﬁd (hs e sl dA0RRR T ACR ey B the i'mi&hfh%@%dﬂ@&ﬁfa‘?&?%' Vvakfo.

(Compound 8); Calculated for (JQerr]JHerr]Nerr]Qerr]: Mierr]:
Found: 1#H a’hc }esxdixefwa‘a 1akkR into water. Purifying from the aqueous mixture by preparatwe revcrse

4 (2- pi por Pt LS Rivecii- by lopb 3 eiienisingbsb PP ¥mpound 9)

6777, 15\ Prer el hle LU R A R B peitati o ME € il

-yl car beny kihbephoys celoflds polid:r Rlskndh Désorptinn ICRIMSa Caldu)ated for C;5H,sN 00 MH': 712.9,

- pi per azi nlggl?nrdb%(ﬁl at e (Corrpound 10); Cal cul ated for

Proceeding as in Example 8 and substituting different starting materials the following

18 compounds of Formula I were prepared:

cis-1,5-cyclooctylene 4-(4-aminobenzylcarbamoyl)- 1 -piperazinecarboxylate
4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate (Compound 2}; Calculated for
21 CysHgoN(O4: MH*: 707.9, Found: MH': 707.7;
cis-1,5-cyclooctylene 4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate
4-(4-piperidylmethylcarbamoyl)-1-piperazinecarboxylate (Compound 3); Calculated for
24 CyHN,(Of MH': 698.9, Found: MH*: 699.7;
cis-1,5-cyclooctylene 4-(trans-4-aminocyclohexylmethylcarbamoyl)-
1-piperazinecarboxylate 4-(4-guanidinobenzylcarbamoyi)-1-piperazinecarboxylate
27 (Compound 4); Calculated for C;sHgsN;oO: MH*: 712.9, Found: MH': 713.6;
cis-1,5-cyclooctylene 4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate



Cerr]Herr]N gerr]: MHerr]: 691.9 Found: MHerr]:

4-[ 4-( 2- plﬁ*@- -yl et hyl car bamoyl ) pi perazin- 1 -yl carbonyl M’Wﬁ’%zﬁzyl
4- (4- guani di nobenzyl carbanoyl )- 1 -pi perazi necar boxyl ate (Conmpound 1 1);
Calculated for Jerr]J]Herr]NerrJ]dJerr]: Merr]: 691.9 Found: MHerr]:
692.1; 21 4-[4-(3-piperid-4-yl promg-car banoyl ) pi perazin- 1
-yl car bonyl net hyl ] benzyl 4-(4-guani di nobenzyl carbanoyl )- 1
- pi per azi necar boxyl ate (Conpound 12); Cal cul ated for

ol o 1, 5 oy FIRAREA DR e b AT dipert pe bt (GO ) CcRaced for

) pi( pe;’aZIh c%m;mgwlugn}e b7279FoundbMH* 7;179 - ( ;
4- (4-nmet hyl am nonet hyl benz r 1- pi perazi necar oxy ate (Conpoun
13): CAl cul at ed-Ifde-ripszidrg ana[a@gq H@Fﬂ“"bﬁﬁé‘?‘?’]}’ lbengyl 9 Found:

IVH 1

4 Ezr étam 35 rﬁgxaﬂxﬁnﬁbg% ﬁl%\lrﬁbfl) lppgagiﬁ%%egggg r)L?t@@Foz[ngound 6); Calculated for

4- (2- pi peCL 814N YO NI 677 3ent) ME* P PES;221 necar boxyl ate ( Conpound 14);
Cal cul ated for E%err]H[err]N[err]Qerr] Mo err]: 698.9, Found: MH 698.2;

30 6 cis- M;(8-(3spipasisct-yinsony! wwmmmmmnéwbmé}bwayl
b&?ﬁrsgé} gggar bo@éno% nzylcarbamoy?/ P pxperazmecarboxylate (Compound 7); Calculated for

4- (3- pi pe, #1,4N YORMHY- 653 Ry IM‘H* RS a2| necar boxyl ate (Conpound 15);
Cal cul ated for err]H[err]N err] g errl 712.9, Found: MHerr]: 712.3;

3 92 cis- 1—{3=(é;memk4-ylb@néca4ba(mo)g rmmrdknécazbdmé}bbwtbyl) 1

B: Bg::;: Rzgar bo te 4%%%9&3, fzol %@?EBP’!% ?{,‘Bmpoalnd) 8); Calculated for

C[err]H[etrﬁ]ﬁ\IPw@l%ﬂrr-j%mlﬁﬁrﬂdH %@ Found: MHerr]: 724.5; 6

ci s- yl'ene 4-('4-guani di nobenzyl car banoyl ) -1
- p| per1;22| necar bqﬂy(negmmdlnobenzylcarbamoyl)pxperazm- -y!carbonyl]benzyl

17) Icg} ggﬂgéﬂlégﬁrfz ?ﬂ“@a ?lﬁ L][P zg%eg ,bf&? Qﬁgﬁw(ﬁﬁxﬁaﬁp Mrrpound

M err]: &% 71;1},@ MH": 677‘8'150\%1d5W¥C&?P‘?ty| ene

4-(trans- 5% c ohexyl met hyl car banoyl )- 1 - pi perazi necarboxyl at e

4- (4- gsani di nolée[ﬁz&l—gnanidmnbyhz)yicaﬂbanmyﬂ))prmzaznea‘,amdmﬁ)qnlyﬁbmzﬁl[)orrpound 18)
Cal cul ate for err]H err] [err]err]: er 713.9 Found; M—l{ f]
714.1: 1 5 -pxpc d=f-ylpr pyg;zr VE'PX; émeéq?éneg xy ate (Compound 10); Calculated for

-tert-but o, 50 m@)%&_)@ﬁgﬁg&! m}p.egmd_?,ﬂ yl) et hyl car banmoyl -

18 4-[4-(2-piperid-4-ylethylcarbamoyl)piperazin-1-ylcarbonylmethyl]benzyl
4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate (Compound 11); Calculated for
CysH5oNgO5: MH': 691.9 Found: MH": 692.1;

21 4-[4-(3-piperid-4-ylpropylcarbamoyl)piperazin-1-ylcarbonylmethyl]benzyl
4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate (Compound 12); Calculated for
CieHs Ny oOs: MH™: 705.9 Found: MH": 705.6;

24 cis-1,5-cyclooctylene 4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate
4-(4-methylaminomethylbenzylcarbamoyl)-1-piperazinecarboxylate (Compound 13); Calculated
for C;;H N ,,Os: MH*: 735.9 Found: MH*: 735.7;

27 cis-1,5-cyclooctylene 4-(4-guanidinophenylacetyl)- 1-piperazinecarboxylate
4-(2-piperid-4-ylethylcarbamoyl)-1-piperazinecarboxylate (Compound 14); Calculated for
CysHgsNyOg: MH': 698.9, Found: MH': 698.2;

30 cis-1,5-cyclooctylene 4-(4-guanidinophenylacetyl)-1-piperazinecarboxylate



1- pi per azi nQE@bHEuEYH at e PCT/US97/13422

4- (4- guani di nobenzyl car banoyl ) - 1- pi per azi necar boxyl at e (Conpound 19);
Calculated for Jerr]JHerr]NerrJerr]: M{err]: 872.1, Found: MHerr]:
871.8; 15 cis- 1 ,5-cyclooctyl ene 4-%4-guanidinobenzylcarbannyl)- 1
- pi per azi necar boxyl at e -39-

4-[ 2- (1- met hyl pi peri d-4-yl) et hyl carbanoyl ] - 1- pi per azi necar boxyl at e
(Conpound 20); Calculated for Clerr]Herr]Nerr]derr]: M{err][err]/2:
364. 0, Founk(3-pipked}flpropylcarbasBgl)d-piprazinecarboxgilae (Qobpayndl IG0rCaibelated for

4-(4- di naob | boxyl
4- §3 ?%aglizéapﬁnegézlr‘gﬁf %dgogﬁ??fél%@n%ﬁ?;z' ngfg;rg)z(?/ngizr boxyl at e ( Conpound
@,ﬂ% . rcf' 8y e o e s%ﬁwdcgh&{er&%@a&d&@gg 1eAtbhES-1-plfckastnecabiiSiate

4- (4- guani dj- Oﬂﬁﬁhﬁﬁéﬂlﬂcﬁbudylcarlﬂamd?l)PBbﬁJétaﬁBfé@irb@R@ﬂhtéKEoﬁlpbﬂn& 16); Calculated for
-i m noet hyl ) pi peri d-4 I nmet hyl car banoy @LH 1 - piperazi necar boxyl ate

( Conpound 2yHs:NaQsu eaZ4 &F@érWH[ Nerr]Jerr]: MHerr]: 740.9,
Found: . 740.5

4- (4- Qua i di nobe‘ﬂ”&'gél'%ﬁ%g%?%y i 4'g‘%§‘ “ﬁ@&%ﬁ%ﬁ%ﬁ%ﬁg lgﬂi%ﬁ%zmecarb“ylate

4- (2- pi per Iacﬂnuxhsé&ﬂwraﬂﬂfr@wtwc&bﬂhs?my ﬁ&%dxﬂaee WA 7% Dalculated
Calculated for CJerrJH err]Nerr]Jerr err]: 7129, Found: MHerr]

711.6; 27 for C;sHsdNi50s: MHS-78y 9\ Boundy Mid'e 741.74- am di nobenzyl car barmyl ) - 1
et (LR S RS R R T
qerr]Herry Np@?a%in%ﬁ’%)lylatwL@fféuhmd?rﬁ@e&ylfa%ﬂﬁ%ylij[pﬁfeHzmeZ%mZyla@nd 30

WD 98/ 04537
PCT/ US97/ 13€2npodhd 18); Qalbuﬂa’iec(ﬂ)r C”HSGN,QOG MH*: 713.9 Found: MH": 714.1;

i s-5-[4-(4- d | - P
{;: (S:ar bg?wl( Oxf,t]m Czy.!é-rgj %%@%3 %{&rxptl}%;ﬁg%\gp%é?wca@onylpxpend 4-yl)ethylcarbamoyl-

28 7 Cal cul SRR AL RIRE . (e %f*gﬁﬁ%%?%ﬁw PRI bl NERr
798. 6. Pr oq€hshipegnd$9); ICaloudagd for &, AN (O R! I N873. heFduadCyida8El.8 t h an

activated ester the follow ng conpounds of Fornula | were prepared: 6
cis- 1 15-cycl oodiiSerisiopctylens dtd-gianisheabenrearbamen)-) -piperazinecarboxylate

e s Pl e AT B e
Found: M efor Tyl Fs: MH,**/2: 364.0, Found: MH,*/2: 364.3;
18 cis-1,5-cyclooctylene 4-(4-guanidinobenzylcarbamoyl)- 1 -piperazinecarboxylate
4-(3-imidazolin-2-ylaminopropylcarbamoyl)- 1-piperazinecarboxylate (Compound 21);
Calculated for C;;HgN,,04: MH*: 727.9, Found: MH*: 728.0;
21 cis-1,5-cyclooctylene 4-(4-guanidinophenylacetyl)-1-piperazinecarboxylate
4-[1-(1-iminoethyl)piperid-4-ylmethylcarbamoyl}- 1 -piperazinecarboxylate (Compound 22);
Calculated for C;Hy,N,,04: MH*: 740.9, Found: MH": 740.5;
24 cis-1,5-cyclooctylene 4-(4-guanidinobenzoylaminomethyl)-1-piperidinecarboxylate
4-(2-piperid-4-ylethylcarbamoyl)-1-piperazinecarboxylate (Compound 23); Calculated for
CisHs:NyOg: MH™: 712.9, Found: MH*: 711.6;
27 cis-1,5-cyclooctylene 4~(4-amidinobenzylcarbamoyl)-1-piperazinecarboxylate
2-(1-methoxycarbonylpiperid-4-yl)ethylcarbamoyl-1-piperazinecarboxylate (Compound 24);
Calculated for C,,H;;NyOg: MH*: 756.9, Found: MH*: 756.7; and
30



9 CiS- 5-cycl ooctyl ene 4-(4-guani di nobenzyl carb

- pi per azi M%ﬁ"b‘éﬂ/l ate Voisbnden

4- (E- 3-i m dazol -4-yl acryl oyl ) - | - pi perazi necar boxyl ate (Conpound 27);
Calculated for CJerr]J]Herr]NerrJJerr]: M{err]: 679.9, Found: MHerr]:
679.8; 1 2 cis- 1 ,5-cyclooctyl engg4-(4-guani di nobenzyl carbanmoyl )- 1
- pi per azi necar boxyl ate 4-(3-i m dazol -4-yl propi onyl)-1| - pi perazi necar boxyl at e
(Corrpound 28); Calculated for Cerr]Herr]Nerr]derr]: M{err]: 681.8,

Found: b S - I

4 (4 quart B EHeS ol amidiaSbey RartaY BRI A9 arbonyloryleydlogetylgyy- |
-yl val er )Ha)bonﬂll}pmeﬁﬂir&uyﬂk&ﬂ&fnth@)‘emy(]ﬁmﬁMnﬁcé‘%ﬂylﬁﬁbmuhﬁtaem for
C[err]H[err]N[err% dzéo ak‘ﬁ 709. Found: H%er 709 5; 18

cis- 13, yod 29); @l@@u@% g ss&%@@ﬂ\éﬁzyﬁ%? Eoned MH" 1798.6.

- pi per azi necar boxyl ate 4-(6-imdazol - 1-yl hexanoyl ) - 1- pi per azi necar boxyl at e
(Compound 30); Calculated for Cerr]Herr]Nerr]Qerr]: M{err]: 723.9,

Found: MH err |prodetding asdd Example BaxﬁlrSplécxﬁg heGhoroaiad ®NB an activated ester the
4- (4- guani di nobenzyl car banoyl - pi per azi necar boxyl ate 4-(4-im dazol -1

-yl et hyl follewingaostppunds ofﬁnrmgladzmemp@r@dyl ate (Conpound 31); Cal cul ated
for Jerr][Herr]Nerr]Qerr]: M{err]: 757.9, Found: MHerr]: 757.2; 24
cis-1, 5-cycl ooctyl ene 4-(4-guani di nobenzyl car banoyl ) -1

- pi pergzi ”eCarc*?.P-’I}ﬁ-@tcﬁ)oétyﬁé}m'W%Hidmoiaenzylcarbamoyl)- -g 2perazxnecarbox){late
-yl met hyl benzoyl ) - 1-'pi perazi necar boxyl at e "( Conpound Cal cul ated for

Clerr]H e4-hili@pmlf4]-ﬂ@eatyl}l-pMe[aem]:arbMte(Ccﬁlnmlmg Zﬁbﬂ[(%a'k:qlate&ﬂc& 7, 27
. _ 4 1
b per aziGrobaNtle, Vi oo i) RS ety Thenzoyl )- 1
PCT) U7 13428 04 ook R M aininch NS Fl Bl incracCit BOTE. )

743. 6 ciéta-(E-:B-mﬁdzzpthbyﬂmé -Pipdrdzinaeartiosty e @ompoand DEyGylchtatéd for

e

eyt oot yi b s dokiyldtida debuatidid MR | pibtfastheotibbiie | o ¢

g5§ ;6 (Ci | ﬁfgﬁﬁ%ﬂfﬁﬂbwﬂo%) bir%ﬂlﬂmstba]rbo’@latﬁ (O&npaind28xrCekulited gor( Conpound
C3HasN4O,: MH': 681.8, Found: MH*: 681.7;

15 cis-1,5-cyclooctylene 4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate

4-(5-imidazol-1-ylvaleryl)- 1 -piperazinecarboxylate (Compound 29); Calculated for
CisHg N, ,Og: MH': 709.9, Found: MH": 709.5;

18 cis-1,5-cyclooctylene 4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate
4-(6-imidazol-1-ylhexanoyl)-1-piperazinecarboxylate (Compound 30); Calculated for
CisHsoN 1 ¢Og: MH*: 723.9, Found: MH*: 723.4;

21 cis-1,5-cyclooctylene 4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate
4-(4-imidazol-1-ylmethylphenylacetyl)-1-piperazinecarboxylate (Compound 31); Calculated for
CisH N, 106 MH': 757.9, Found: MH*: 757.2;

24 cis-1,5-cyclooctylene 4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate
4-(4-imidazol- 1-ylmethylbenzoyl)-1-piperazinecarboxylate (Compound 32); Calculated for
CiaHgoN;(Og: MH*: 743.9, Found: MH*: 743.7;

27 cis-1,5-cyclooctylene 4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate
4-(3-imidazol-1-yimethylbenzoy!)-1-piperazinecarboxylate (Compound 33); Calculated for



Clerr1H errWwbesmdstherr]: Mo err]: 737.9, Found: MHerr]: 737P@T/US97/13422
c/s-l,S-cycIoocterne

4- (4- guani di nobenzyl car banoyl ) - 1- pi per azi necar boxyl ate 9

4- (4-imdazol - 1-yl phenoxyacetyl)-| - pi perazi necar boxyl ate (Conpound 36);
Lalculated for Jerr]Herr]Nerr]Jerr]: M—Jt[}érr] : 759.9, Found: MHerr]:
7759.3; cis- 1 ,5-cyclooctyl ene 4-(4-guanidi nobenzyl carbanoyl)- 1

- pi per azi necar boxyl ate 12 4-&6-(4- nmet hyl i m dazol -1 -yl)hexanoyl]- 1

- pi per azi neCaHadlyPaMiadd3 8 BEoundsMN ¢ 76bbt yI cne

4- (4- guani di nobenzyl car banowvl ) - - pi per azi necar box te .

4[5 (5omet hyi | niR SR v els 4 RSk 2E AR 3 Speradproarbonyiats
m xture §Coppot [ 1 i . X
737 0. Founit U are) Lyipspregt i e Rerionlle ookl b Ll dtdidd
4- (4- guani dCpblydh: dadhaddPl Fount: MHP@BASG] necar boxy | ate

4- (4-pi perid-4-yl butyryl)-1-pi perazi necarboxyl ate ( ound 38);, Cal cul ated
for 18 Clerr]H @frl}%fﬁl?chle?9¥iﬁm% m«]’benﬂlfax%’awem o -PiRfIpgingqarboxylate

& (o pi plr | GG AR stos ) D ANRUIRBLE KAk asko R ELATLARE R PENEL AR for
for 21 ( eCiH;INyO & MY 7B 00eFond: Mife787.3; 697. 9, Found: MHerr]: 697.5;

cis- 1 ,5-cyclooctyl ene 4-(4-guanidi nobenzyl carbanoyl)- 1
- pi per azi necar bosiytlai-gyclooctylene 4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate

40) . Cal Bul SAEY b WEERR G0 TP R R Rt 57 G
Mo err]: 72¢, 61 N0 MR 7$9100P6ing: B4*: 759.3;
4- (4- guani di hophenyl acet yl )-f- pi per azi necar boxyl ate

4- (2- pi peri d- 4- ykistlh§cycloestylphg ¢-44-Buanidinobenzyloarbemayi) rlepiaeraaingtazhaxylate
(Compound 4d)s SGHLAL a0 A0 wiRbud Bl Lo ML SELh e Sha b MG by 8 ©

4- (4- guani dixReLSRGYIH6BERSEWahidy!PI-BREAZINBEEBERMNY | at e

4- (2- pi perid-4-yl et hoxycar bonyl - "1- pi'per azi necar boxyl at e (Conpound 42);

Cal cul at ed #46-(Senetiylamidhidl drylhidkenay] Jof -pipetazindefrboxylate 28 4 nfixtuFo (Crmpdvidd 37);
714.5; V\Eﬁ%S{ 045f37 ) . . . )

PCT/ Uso?P13%3lsulajesl fof CoHueN10@s: MIL: J3Z05 Found: M3 78%:2ni di nobenzy! car bamoyl ) -
1 - pi perazi necar hxyt. . s -1.ni :

4 (0| dazol - 1oAY SRS 4+ Brsidingbengylcarbamoy ) | pipgrazinecartony gt
Cal cul at ed #d#-piperid-4-ylbutyryl)-1-piperazinecarboxylate (Compound 38); Calculated for

18 C3HyN;O4: MH™: 712.9 Found: MH*: 712.4;

cis-1,5-cyclooctylene 4-(4-guanidinophenylacetyl)-1-piperazinecarboxylate

4-(4-piperid-4-ylbutyryl)-1-piperazinecarboxylate (Compound 39); Calculated for
21 CyH NyO4: MH': 697.9, Found: MH: 697.5;
cis-1,5-cyclooctylene 4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate
4-(2-piperid-4-ylethyl)(methyl)carbamoyl-1-piperazinecarboxylate (Compound 40); Calculated
24 for C;H N, ,Os: MH*: 727.9, Found: MH": 727.6;
cis-1,5-cyclooctylene 4-(4-guanidinophenylacetyl)-1-piperazinecarboxylate
4-(2-piperid-4-ylethyl)(methyl)carbamoyl-1-piperazinecarboxylate (Compound 41); Calculated
27 for C3Hs,NgO: MH*: 712.9, Found: MH*: 712.7;
cis-1,5-cyclooctylene 4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate
4-(2-piperid-4-ylethoxycarbonyl)-1-piperazinecarboxylate (Compound 42); Calculated for
30 G5HsNyO,: MH': 714.9, Found: MH': 714.5;



3 derr]H %&I& r]qerr]_: Mo err]: 743.9, Found: MHerr]: géf‘@g?‘”}%%f

, 5- cyclooc (4-guan|d|nophenylacetyl) 1 - piperazine
4- (6-imdazol- 1 -yl hexanoyl)- 1 -piperazinecarboxyl ate (Conpound 44);
Calculated for 6 CJerr]J]Herr]Nerr]Qerr]: M{err]: 708.9, Found: MHerr]:
708.8; cis- 1 ,5-cyclooctyl ene 4-(4-guani4p-nobenzyl carbanmoyl )- 1
- pi per azi necar boxyl ate
4- (3-pyrid-4-ylthiopropionyl)-1-piperazi necarboxyl ate (Conpound 45);

Cal cul ated for, -195% EIL&[:@F&I Ngy Exl:%ﬁ&ﬁe] R %%) 17,§1§er%mf.§9avq&yﬁ(ﬂ err]:

724.4; cis- 1 ,5-cyclooctylene 4- uanl enz
- pi per azi Adddmidaeyl- h—tyﬁ:hén}dyd:atylﬂ-mpdrbmmaﬂioxy}afe-(ﬁ]om;roaﬁd Ag)y; @ahakiedios

(Corrpound 4 Cal ¢ te far grrlHerr]Nerr]Jerr]: M{err]: 710.9,
Found: 3VHCs %@11806 g %FEVQZWQI ]ﬂé e 4-(4-guani di nophenyl acetyl)- 1

P Sor o necar P@E‘Y%%%%Bmé#eﬁ 4 guanidinophenylacetyl)-I-piperagingearborylats,
Cal cul at ed-(5amida2ol- ﬂyﬂfdkilﬁd[yﬂ I bMemfdeﬁrBdS:?llate kEbRpoUnd 409CHculhRuTe:

Mierr]: 709.3; cis- %/cl ooctyl ene uani di nobenzyl car banoyl ) -1

- pi per 8zi ﬁﬁé‘hﬂ‘b&:y&ﬁi e7018~ d‘nunddeiibl TQS-&I hexanoyl ) - 1- pi pera2| necar boxyl at e

Co d 48 | cul f

M err] - 723. b, ESuneKRp S PSs o4Panarobbetylshanb ey Peinccarbonylate
4- (benzoi m ég F484- ‘ﬁylﬂh@ﬁz’o?ﬁﬂ)ﬂ))l‘— ﬂ)eﬂﬁh@&?ﬁﬁc fh‘?&gl‘ |nat49) Calculated for
4- (4- guani di nobenzyl car banoy ? i per azi nécar boxyl at e { Compound 49) :
Cal cul &t e€ssHasN.Q4: K;ﬂi[eﬁq%[l’emn]i Friddrr]: MHerr]: 703 8, Found: MH:
703.4; cis- 1 ,5- c

t di nob bano
- pi per azi necar Bﬁx'y 88&%8&?%1(%&&@}1&%%“%%%&l§?Fp’gqrbéP%FfTWEEf%oxyl ate
Co d . 708. 9,
I(ZouxounM—ﬁg)s’} d @?ié%iﬂ%&?ﬁq f)xﬁ% aéj%cyc Ct y Jn]x o8l b PEliddaedddrer 11
4- (4- am dﬂsubhé‘ﬁbﬂaym mme,tffquln)i MH*: 'pi(}:ﬁ:rl d| necar boxyl at e

Cal cul at ed o CEo-EERAPIIYIERT M’ G RGP R Bl PPOTROReBOPOHY. M err ]
-7 grpgr ag: ﬁ.egiry {)loxy g*:gﬁ%ﬁ%b? é‘g Fgm(ﬂ‘gxanwﬁﬁﬁgﬁgea%z@%%%%f roxyI ate
( OorrpdtsndQﬁ,ﬁuNgQai ®H aVﬁ&i9fRuunBﬂVIH’e‘r’09r}l[ err]N[err]Jerr]: M{err]: 708.9
Found: M err]: czs-l ? -cyclooctylene 4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate
4-(6-imidazol-4-ylhexanoyl)-1-piperazinecarboxylate (Compound 48); Calculated for
18 C3H N Og: MH*: 723.9, Found: MH": 723.5;
cis-1,5-cyclooctylene 4-(benzoimidazol-6-ylcarbonyl)-1-piperazinecarboxylate
4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate (Compound 49); Calculated for
21 CyHyN;oOg: MH": 703..8,lFound: MH": 703.4;
cis-1,5-cyclooctylene 4-(4-amidinobenzylcarbamoyl)-1-piperazinecarboxylate
4-(6-imidazol- 1-ylhexanoyl)-1-piperazinecarboxylate (Compound 50); Calculated for
24 CyHNyO4: MH*: 708.9, Found: MH*: 708.6;
cis-1,5~cyclooctylene 4-(4-amidinobenzoylaminomethy!)-1-piperidinecarboxylate
4-(6-imidazol-4-ylhexanoyl)-1-piperazinecarboxylate (Compound 51); Calculated for
27  CyHNOg: MH*: 707.9, Found: MH*: 707.5;
cis-1,5-cyclooctylene 4-(4-guanidinophenylacetyl)-1-piperazinecarboxylate
4-(6-imidazol-4-ylhexanoyl)-1-piperazinecarboxylate (Compound 52); Calculated for
30  CyHgN,Og: MH': 708.9 Found: MH*: 708.4;



VO 98/ 04537 . pCTAlsYRYRE- 3422

-43- cis- 1‘V?§§’8§/§§Vooct yl ene 4-(4-guani di nophenyl acetyl)- 1

- pi per azi necar boxyl ate 4-pyrid-4-yl carbanoyl acetyl- 1

- pi per azi necar boxyl ate (Conpound 53); Calculated for 3
CerrJHerr]Nerr]derr]: Mderr]: 706.8, -4mund: MHerr]: 706.3; cis-

1, 5-cycl ooctyl ene 4-(4-guani di nobenzyl carbanmoyl)- 1 -pi perazinecar boxyl ate
4- (3-pyrid-4-yl am nopropi onyl )- 1 -piperazi necarboxyl ate (Conmpound 54);

Cal cul at df r MH err
7073 cis- 1, BscherbachayihehihiainiBtbbherfoEhil o forthec it 1T
- pi per azi n%ghamcyﬂcmbamay[awyh-upibeydz(rteearbobgdmm@arpbmws3)@Eamla@dfdomonyl 1
- pi per azi necar boxyl at e % npound 1{5}@ 1 Cal cul ated for

¥

Cl err] Her E}sﬁ[@%@w& 06. M—E[O@ﬂﬁ] 623; 404.5, Found: MH err][err]/2:
GO T A S T T e

R b d f
AR i L o B Co AT

, 5- cycl 6ocCysflegib Qs Mﬂgﬂ@m%l" Mij1: @87 Banoyl ) - 1 - pi perazi necar boxyl ate
4p|per|d 1-ylcarhb mno azi rbo yl at e CO un 57);
Cal cul ated for 5~ ‘G?&V&P?T[t %l[(%rgf‘f’gfig‘f’é RQF[%? 172*?3 g%ﬁ

727.5; c cgpdgg .
- pi peraz: ?le %cgiyg%rg%g%g@ﬂgﬁm gzox4- gﬁla’?gc*'ﬁ igl lkﬁpﬁ)eraz irflﬁeec(acrjglgr1(8(;}llnd Sg)’
( Conpoumd Eﬁl)cula(édfouba&ﬁm,ﬂ(w MHf@eﬁf(M]Sernnd I‘N[lHl;’HjZC@MI] MH err]: 708.9,
Found: MH{err]: 709,4; cis- cycl.ooctyl ene

4- (4-ami di nobeng#sy): %ﬁmewylﬁmﬂﬂumﬂﬁmwrwmmw -pipgrazinecarboxylate

£y e PR TR RO OhSL R AR RS AR o

MH er r 1z 7CLHEN gO8 MHS 7QY£9L BO&tdyll\mrE 727.5;
4- (4-am di nobenzoyl am nomet hyl ) - 1- pi per di necar boxyl at e

4- pi peri d- 4-yl caﬁbbﬁrw@lmﬂblsn@ﬁiﬂ -ghatidipebenzyylsathamsayl -piperagimspggberidatg0) ;
Cal cul at ed,,f N 711,
P14 o s Fer Lyl BRI RIS e Fiitecallh TR oty SR YRR BT

- pi per azi neg,msﬁqz@; MH": 727.9, Found: MH*: 727.5;
4- (4-guani di no enzgﬁcar barrg% ) - 1- pi per azi necar boxyl at e (Conpound 61);
g

Cal cul ated for 2iF-Ghevelpegt Af(&enarigizpbenzyvathemoyl)- Izpipegzineearhexy el err | -
708. 4; ci sy
E

4[5 (6 SRRy AT piprrreinecsripa s (Rampopa gBl Galoulated for

4- (4- gyani ¢%&Q§N’n (@Y MBT: BBy Found: MEper7ggiynecar boxyl ate (Conpound 62);
Cal cul at ed

cis-1,5-cyclooctylene 4-(4-amidinobenzoylaminomethyl)- I-piperidinecarboxylate
4-(3-piperazin-1-ylcarbonylpropionyl)-1-piperazinecarboxylate (Compound 59); Calculated for
21 CyHNyO,: MH*: 711.9, Found: MH": 711.4;
cis-1,5-cyclooctylene 4-(4-amidinobenzoylaminomethyl)-1-piperidinecarboxylate
4-piperid-4-ylcarbonylaminoacetyl-1-piperazinecarboxylate (Compound 60); Calculated for
24 CyHN;O,: MH': 711.9, Found: MH*: 711.4;
cis-1,5-cyclooctylene 4-[3-(2-aminopyrimidin-5-yl)propionyl}-1-piperazinecarboxylate
4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate (Compound 61); Calculated for
27 C;HN, 04 MH*: 708.8, Found: MH*: 708.4;
cis-1,5-cyclooctylene 4-{3-(6-aminopyrid-3-yl)propionyl}-1-piperazinecarboxylate
4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate (Compound 62); Calculated for
30 CyHN(Og: MH': 707.8, Found: MH*: 707 4;



30 derr]Herr]Nerr]Qerr]: Mderr]: 707.8, Found: M—l[err] WO
98/ 04537 WO i3 e

-44- cis- 1 ,5-cyclooctyl ene 4-(4-guanidi nobenzyl car banoyl ) 1

- pi perazi necarboxylate 4-[4-(4-pyrid-4-ylthio)butyryl]- 1

- pi per azi necar boxyl ate (Conpound 63); Calgul ated for 3
Cerr]Herr]Nerr]Jerr]: M{err]: 738.9, Found: MHerr]: 738.4,
cis-1,5-cycl ooctyl ene 4- [3 (2-am no- 2, 4- di 0xo0-1

44" quani o nosdaiyroR g PRIk BB P RS e °
Cal cul at edi.f m%’&ﬁrﬁf#-]yhhﬁi)lﬁﬂ@{ﬁ}’-r bgeﬁzideca:%ﬁﬁﬁtél((?oxﬁgm 63youmeulatddifor’ 25. 2;

cis- 1 ,5-cyc ooctmne - am di nobenzyl car banoyl

- pi per a¥i feednNe Ry Mk 738. 94FQW1%M¥ér i7884; yl butyryl)- 1

err] err] N o CLORIPSBRRer ] . 567 0. Found: Mierr]: 697.4; cis-

12 (B B Sy P Spisty %S‘L%%Eﬁ%ﬁ%é%%mﬁge
Cal cul a8 een-(%guaﬁichnmﬁdd[zyﬂcarbmbeylb Ji Gliperadinechiifox§be (Tontpound 64 yidlabuldted £96. 4;
ot per i o e Doty MELS 1258 diouldi MERGELS 1yl hexanoyl )- 1

Jerr] Herr] N oG oo SRR i S iy Pl -piacingebosiye .

, 5-cycl®@oot-i4 -pﬂpendl-deé)ﬂlbutgml)dl-rm:e{?azﬁnenaibbﬁ&&tweb Ebm%S)pCﬂeﬁlafddffeﬁar boxyl at e
18 4- (4d€ ]gerl d-4-yl butyr |pera2| necar boxyl ate (Conpound 68);
Cal cul at e ﬁN@eM%H[@VP}\éIP e®974 MH 689.9, Found: MHerr]: 689.4;

cis- 1,5-cycloogt XlSe»&%]oia#ﬁencﬂﬁéxﬂ%ufkb@ﬂz%?{arrgx&%gt?\grl\’s I)-p:pendmecarboxylatc

- pi per azi necar boxyt a

4- (6-i m dagzf-pipeyid-aen M&zﬂbaﬁﬂﬁebgsmbaﬁﬂ 6OCRRUREIGS)
Cal cul at ed for %err Herr Nerrk&er MH err]: 700.9, Found: MHerr]:

700. 4; ci CatsNegDg MHG 96 Enendq 4 nobenzyl car barmyl )-1

-plpera2|necarb I azol

- pi per azi necar b%é%% ycl%)é%l%g %f)amo@éﬁe&'ﬂﬁa @8&%8% ]31pendmecarboxylate

Cerr] er&[NxﬂHﬁﬂ(ﬂlej?lhlxanM'{)ﬂtﬁlberaiiﬁ&aﬂ:ox?ﬁt@‘@?onﬁ\ﬂd[uﬁﬂ 6Yy; Calided for
C;sHs;NyO4: MH': 700.9, Found: MH*: 700.5;

cis-1,5-cyclooctylene 4-(1-amidino-4-piperidylacetyl)-1-piperazinecarboxylate

18  4-(4-piperid-4-ylbutyryl)-1-piperazinecarboxylate (Compound 68); Calculated for
CsHgoN:Os: MH": 689.9, Found: MH': 689.4;
cis-1,5-cyclooctylene 4-(1-amidino-4-piperidylacetyl)-1-piperazinecarboxylate
21 4-(6-imidazol-1-ylthexanoyl)-1-piperazinecarboxylate (Compound 69); Calculated for
C;sHgNyO4. MH™: 700.9, Found: MH*: 700.4;
cis-1,5-cyclooctylene 4-(4-amidinobenzylcarbamoyl)-1-piperazinecarboxylate
24  4-(6-imidazol-4-ylhexanoyl)-1-piperazinecarboxylate (Compound 70); Calculated for
CieHs3NgOq: MH™: 708.9, Found: MH'*: 708.4;
cis-1,5-cyclooctylene 4-(4-amidinobenzoylaminomethyl)-1-piperidinecarboxylate
27  4-(6-imidazol-4-ylhexanoyl)-1-piperazinecarboxylate (Compound 71); Calculated for
C3;HsNyOg: MH*: 707.9, Found: MH": 707.4;
cis-1,5-cyclooctylene 4-(4-amidinophenylacetyl)-1-piperazinecarboxylate

30 4-(6-imidazol-1-ylhexanoyl)-1-piperazinecarboxylate (Compound 72); Calculated for



cis-1,5-cycl ooctyl ene

4- (4-am di nw&?%ﬁ"am nomet hyl ) - 1- pi peri di necar boxyl ate 27 FCTUSIT13422
4- (6-i m dazol - 4-yl hexanoyl ) - 1- pi per azi necar boxyl at e (Conpound 71);
Calculated for CJerr]J]Herr]NerrJJerr]: M{err]: 707.9, Found: MHerr]:
707.4; cis-1,5-cyclooctyl ene 4-(4-am di noplenyl acetyl)- 1

- pi per azi necar boxyl ate 30

4- (6-i m dazol - 1-yl hexanoyl ) -1 - pi perazi necar boxyl at e (Conpound 72);

Cal cul ated 8/Q4%3 MU :
PCT/CllJJSSWel?Z!%%”N%' p??afg?‘i“]dl\lf'g#r]@ferr] MH err]: 693.9, Found:

MAerr]: 693.4; Gi$ 5-c1yc§:o@w¢éx@qcc4ydxﬁaaﬁmﬁhéﬁywaﬂ)-Wﬁe@%bxymm
1- plpera2|necarboxylate 3 4-(4-piperid-4-ylbuty

- pi per azd nde@rpipsnd- &{)ébl(tmﬂr)ab-mmralmeca@axxiaﬂedCempbmd 73) Calculated for
H 8 Found: IVH 682.4; cis- 1
“ e::;/zzl ggg@m Ck& @&%MNQ 33214 Olin pi peESLI]necar boxyl ;!tz 6
4- ( 6- d I
Cal(cu: g]teng‘)or errﬁ?@r"ﬁy@g&r aﬁ:ﬁitﬁbﬁﬁ%{jﬁé@éﬂfﬂ %Q%W 3@%693 4; and

cis- 1 ,66- dy((ﬁl-lﬁﬂdm-dFydhékaﬁéyl&!hpipﬂaﬁmemyﬁo&grakw(rﬂwﬁﬁouﬁd 74); Calculated for

-p|pera2|necarbo

4-[4-(2- (1Gedd ﬁn M%dﬁﬁéﬁ%ﬁx%ﬂ%ﬁéﬂ?car bonyl ) pi peri d- 4-yl et hyl car banoyl )

- 1-pi perazi nec Y, R

g[SIEBL]Sg[?ger riIN e?’?‘f@f Ary%§°%c er rqA aq‘é’é@"@"@’ %#L w per%cg;;iliggzz
4-[4-(2-(1-tert-butylcarbonyloxymethoxycarbonyl)piperid-4-ylethylcdzbdrh

-46- EXAMPL 9( C(I S- éyc cl oyoctyyl ene yd|( )t(%g but gx car bon

- pi per azi nécmpmemqumte (Compowsdg/S);, @@c&d&n%ﬁa&@lw@iﬁf/ 085)? Or mat e)
(3.69 g, 1 7m‘§%k}l,:) gepared as in Exanple 5, and DIEA (7.2 ni, 41 nmol.)
wer e taken % % 'm.) and tert-butyl 1-piperazinecarboxylate (5.1 g,
27.4 mmol .) was added. The m xture was stirred 12 hours at




6 roomtenperature and then concentrated in vacuo giving a sem-solid

resi due. TW® 988395 ue was partiti oned between di chl or omet han®CTAFHI32%hnd
water (50 nL) and the dichl oronethane | ayer was washed with 0. 1N aqueous
hydrochloric acid (2x, 25 nL), dried (MgSO) and filtered. 9 Concentrating
i n vacuo gave cis-1,5-cyclooctylene di (4_gert-butoxycarbonyl -

1- pi per azi necar boxyl ate) as an anorphous solid; 'H NVR (300MHz, CDCl[err]):
4.80 (m 2H), 3.40 (br s, 16H), 2.00-1.40 (m 12H), 1.40 (s, 18H). 12
EXAMPLE 10 cis-1, 5-cycl ooctyl ene di [4E§él&bgﬁrd d- 4-yl et hyl carbamoyl )- 1

- pi per azi necar boxyl ate] (Conpound 76) The followng is the
preparation of a cgppau Made, b H ' ) ach are
2- pi perid-4-ylet hy{?mg%tj‘ggﬁ&gﬁﬁ{e%r F%‘ Bg&%gﬁgnﬁ@%@g%@ﬁ&gﬁd X err]
each are 1,4-piperazinylene, Xerr] and X err] each are -C(O O, Xerr] and
X[ err] each are _a_coval ent bon d X[err] is cis-_1,5-cyclooctylene. 18
cis-1 ,%5-Cycl oé&ypﬁﬁé’lmcfﬂgf{c@g@ggﬁ?é@%ﬁi@oﬁ?y&-l317 mplobPaonarekasip Sxpmaie.

(7.9, (o BATI PSR SLoRE PO IR WER At L1 T4 (1 )

neat for m nut'es grving ess oncentrated in

vacuo and Jtpigeraginbcivisoxyite (5.1 £ 074 fnoM) wasatided. Prk miRkhie wak lzefmcﬁmhAu@ B

repeatedly dried in vacuo giving an anorphous solid. The solid residue was
t aken itht go@nrerperatuye anddhen eoncemoedwr, vaoudgining a semirsdlid residuee Mhe besidue was

ol ) el tsaen Bgwer dBhBRERhTEIRD sk end vt G0 il sofl i o BoriRitane e
concent r aty@d walhdPHiHR 0.lﬂ‘§de6§§ K RoMMGTId 4cid @lrx?%%m«; dfed @M YO0 § 2d fike®l) and

dried in vacuo giving a yellow solid. The so was treated with TFA (2 nl)
and t he® niCangentrating i venve gavacied ,3-sycleastideneTdiéd-reesbutaeycadhenylaken i nt o

e o7 oSS a8 ST el A P B8RS LT 8635 B a0
PCT/ US97/ kAL 614, ~.00-Y @B i, 2R gpgp. ci s- 1, 5-cycl ooctyl ene

di[4-(2- pij(peri d-Z’-yI et hylracér baf’myﬂt-s’ fIagﬁapi per azi necar boxyl ate] as a

col orl ess anorphous solid; Electrospray LRMS: Calculated for 3

Cerr]Herr]Nerr]Qerr]: Merr]: 67%%&9@’@ MH err]: 677.6. Proceeding
t

as in anpl e 10 and substituting dif rting materials
cis-1,5-cyclooctylene di[4-(2-piperid-4-ylethylcarbamoy!)- ! -piperazinecarboxylate]

(Compound 76)

15 The following is the preparation of a compound of Formula I in which R! and R? each are
2-piperid-4-ylethyl, X' and X® each are -NHC(O)-, X? and X® each are 1,4-piperazinylene, X* and
X" each are -C(0)0-, X* and X® each are a covalent bond and X? is cis-1,5-cyclooctylene.

18 cis-1,5-Cyclooctylene di(4-tert-butoxycarbonyl-1-piperazinecarboxylate) (47.9 mg,
0.088 mmol.), prepared as Example 9, was treated with TFA (1 mL) neat for 10 minutes giving a
colorless oil. The mixture was concentrated in vacuo and the residue was triturated with ethyl

21 ether (2x, S mL) and repeatedly dried in vacuo giving an amorphous solid. The solid residue was
taken into DMF (5 mL) and DIEA (100 mL, 0.5 mmol.) and then tert-butyl
4-(2-isocyanatoethyl)-1-piperidinecarboxylate (460 mL, 0.39 M in DMF, 0.18 mmol.) was added

24 to the solution. The mixture was stirred 12 hours and concentrated in vacuo. The residue was

| triturated with water (2x, 5 mL) and dried in vacuo giving a yellow solid. The solid was treated
with TFA (2 mL) and the mixture was concentrated in vacuo. The residue was taken into water.

27 Purifying from the aqueous mixture by preparative reverse phase HPLC followed by



cis- 1,5-¢c ene di [4-(4-nethyl am nonet hyl benzyl car ba
- pi per azi negfégﬁ%%%t e] 6 (Conpound 77) was prepared; Cal Cu|gt8g/gk?’g€34zz

Cerrl]Herr]Nerr]derr]: M{err]: 721.9, Found: WMH 721.7. Proceeding as
in Exanple 10 and replacing the isocyanate with an activated ester the
foll owi ng conpounds of Fornmula | were prepdgffed: 9 cis- 1

, 5-cycl ooctyl ene di[4-(4-piperid-4-ylbutyryl)- 1 -piperazinecarboxyl ate]
(Conpound 78); Calculated for Clerr]Herr]Nerr]Jerr]: M{err]: 675.9,

Found: M S : . z1dl .
di [ 4- (4- pi S%‘f‘?’%‘i’%‘?ﬁﬁ e ;%%) 9?@?‘%2‘?‘???%2@2?%??}?‘ iéitelél? ey hd 79):

Cal cul at ed tpiperg@ziaecdrbfaratt Nser ool«diess ahorphbiesalid; Ebs@oshrayDRMIS: Calwdateli for

000 & SNl S el ! prony carbamon)

4- chl orocar bonyl - 1- pi per azi necar boxylate (188 ng, 0.76 mml.), prepared as
in Exanple 3, was taken into dichloronethane (10 nL) and DI EA (150 nL, O0.86

mol ) was added.Prdceedingids i Bxafjle)10nd adbdtieut(nb0i fdtent ﬁm&ﬁﬁmwast added
by syringe and the 18 mxture was stirred 12 hours. Dichloronethane (10

nm) was add&dl.beyelesctrione dild-(4raethrlamiramathdbenaytoarbamoylakhipgrazineharhaxyate]

e (31 i sSPERoGHE IR e8NS 7T ot Yo7
0.68 mml, 90%vyield) as a colorless oil; [err]H NVR (300MHz, DVBO d6):

7.60 (s, 1 H), 7.20 (s, 1H), 6.85 (s, 1H), 6.60 (tr, 1H, 3.95 (tr, 2H),
3.30 (s, 8H), 3.Paoceedingasiin Exaraple(1fhand rplacingithe(isgcyandte with an@cteiedi&sat the

PCT/ US97/ 13422 -48- EXAMPLE 12 tert-Butyl 4-am nonethyl- 1
- benzeneca}‘gll ECHWPB’E%‘gﬁ% “glwere pyepﬁr-e m nobenzyl amine (5.56 g, 45.6

mmol .) was taken into water (45 nL) and citric acid (9.63 g, 50 mmol) was
added to the solution. Di-tert-butyl dicarbonate (9.94 g, 45.5 mol) in
di oxane 420 nl) cisat,Saydedctylanp i[4«4ipipdriled-ylbutpry Dl -piperazinecarbootylate] was

ST 80 bt ol CRRLEIPE P S g B sispareL o) The
solid sodi um canpongtfeBPnpeh ACHER AN 4-PipElil Ly 1BaGHA-$-pipktazinecarboxylate)

12 (Compound 79); Calculated for C;sHiNzO4: MH': 669.9, Found: MH": 669.4.

EXAMPLE 11

tert-Butyl 4-(3-imidazol-1-ylpropylcarbamoyl)-1-piperazinecarboxylate

15 tert-Butyl 4-chlorocarbonyl-1-piperazinecarboxylate (188 mg, 0.76 mmol.), prepared as
in Example 3, was taken into dichloromethane (10 mL) and DIEA (150 mL, 0.86 mmol) was
added. 1-(3-Aminopropyl)imidazole (100 mL, 0.84 mmol) was added by syringe and the

18 mixture was stirred 12 hours. Dichloromethane (10 mL) was added to the mixture and the
organic layer was washed with water (1x, 10 mL), dried (MgSO,) and filtered. Concentrating
gave fert-butyl 4-(3-imidazol- 1-ylpropylcarbamoyl)-1-piperazinecarboxylate (230 mg,

21 0.68 mmol, 90% yield) as a colorless oil; "H-NMR (300MHz, DMSO0-d,): 7.60 (s, 1H), 7.20 (s,
1H), 6.85 (s, 1H), 6.60 (tr, 1H), 3.95 (tr, 2H), 3.30 (s, 8H), 3.00 (g, 2H), 1.80 (m, 2H), 1.40 (s,
9H).



35 nL). The conbined extracts were washed with saturated aqueous sodi um
chlori de, wWois®EsR7 (MySO err]) filtered and concentrated FRTPSUB4H vi ng
a white solid. The solid was taken into nethanol (30 nL), the solution was
acidified with hydrogen chloride in dioxane (4M 8.4 niL, 33.6 nmmol.) and
then ethyl ether (100 nL) was added givingga suspension. The particulate 1
2 matter was isolated by filtration. Drying in vacuo gave tert-butyl

4- am nomet hyl - 1-benzenecar bamate hydrochloride (7.2 g, 27.8 nmol, 61%
yield) as a colorless solid; [err]l—l—%A(é&gg , DMSO-d[err]): 9.43 (s,
1H), 8.20 (br s, 3H), 7.40 (dd AB, A4Hp g ( 15 2H), 1.50 (s, 9H).
EXAMPLE 13 tert-Butyl '-"Bﬁx%ﬁ anak, h - - . 18
tert-Butyl 4-am nonet |£Ie§/}-{ éabenzg{r%c ?%adﬁaﬂt&‘{edeﬁ{/}g%%ﬁﬁgﬁog@ E311839 g, 13.1
mmol ), prepared as in Exanple 12, was taken into dichl oromethane (120 ni)
at O[err]C and pyridine (4.3 nL, 53 nmol) and trjphosgene (1.3 g, 4.4 mnp]
R ndded, The AAREIRCERALSTIREI 36 50 mholIrs ke B CHHS RL iNeiirdcs

m nutes a ugo! I b (O : ani
Tayer v Caf7 Bt B e el Erepltioh Dbl Bl 2090, 43 S
4-i socyangjdxaré gmd ml) b zenacropeRBicthe Solhtion add the MiRiure W46ttt 48 hdss &
yel l ow solid; 2 [err] HHNWMR (300MVHz, CDCl[err]): 7.29 (dd AB, 4H), 6.55
(br s, 6lHyoom tetOperaturedgiyingia Whopssusgapion. Tho\euspengidas #2s filtered and the aqueous
PCT/ US97/ 13422 -49-. E LE 14 ciSs = Cycl ooct yl ene .

a4 arm naBUAOY e PRIHEY PR eXEreS B0 bt FarfRa i Guracted with ethyl acetate (3x,
4- (3-i m dazQhr). rieydotRmd Safabld e vashbd WAtHSteré e 8§9H0RO ¥0d i Th{dPRIRPAR
80) The following is the preparation of a conmpound of Formula |I in which
Rl err] 9 s (BlgSO,hfilterideamd\dopcdRtrated)in vacu@-giving aaditesolit pThp yalid Wistakén iatal

X h -NHC( O) -, d.. . h 1,.4:pL. Lyl

Xorr] andvesa (SLaLh b lbEryes Sfes pitdndroear prda I F e 54 Bhn

bond d [ i S } , |t (.3

oo S5 LT e 31 S GO0 O i (g d b B e
12 matter was isolated by filtration. Drying in vacuo gave tert-butyl

4-aminomethyl-1-benzenecarbamate hydrochloride (7.2 g, 27.8 mmol, 61% yield) as a colorless
solid; '"H-NMR (300MHz, DMSO0-d,): 9.43 (s, 1H), 8.20 (br s, 3H), 7.40 (dd AB, 4H), 3.92 (m,
15 2H), 1.50 (s, 9H).

EXAMPLE 13

tert-Butyl 4-isocyanatomethyl-1-benzenecarbamate:

18 tert-Butyl 4-aminomethy!-1-benzenecarbamate hydrochloride (3.39 g, 13.1 mmol),
prepared as in Example 12, was taken into dichloromethane (120 mL) at 0°C and pyridine
(4.3 mL, 53 mmol) and triphosgene (1.3 g, 4.4 mmol) was added. The mixture was allowed to

21 warm to room temperature over 30 minutes and aqueous hydrochloric acid (0.5N, 100 mL) was
added. The organic layer was dried (MgSO,) and filtered. Concentrating gave ferf-butyl
4-isocyanatomethyl-1-benzenecarbamate (2.7 g, 11 mmol, 84% yield) as a yellow solid;

24 'H-NMR (300MHz, CDCL): 7.29 (dd AB, 4H), 6.55 (br s, 1H), 4.40 (s. 2H), 1.55 (s, 9H).

)
0
c



0.67 mmol) "W r&m@gﬁd as in Exanple 11, was treated with TFA (dcrrsgomesh for
10 m nut es. He m Xture was concentrated in vacuo and the resi due was taken

into dichloronethane (10 nmL.) and 12 an excess of DIEA (1.0 nlL) was added
to the solution. cis-1.5-Cycl ooctyl ene chloroformate 4-tert-butoxycarbonyl -
1 - pi perazi necarboxyl ate (279 ng, 0.67 nmo#P; prepared as in Exanple 6, in
di chl oronet hane (5 nL) was added to the solution and the m xture was
stirred for 1 hour. 15 Additional dichloronethane (10 nL) was added and
the organic | ayer was washed w th sat uExXAMPAGBUBOUS sodi um bi carbonate (1x,
10 m.), dried (MygSJerr]) and filtered, Concentrating gave crude cis- 1

, 5-cycl ooct yl ene  4is¢ B5iGycinesbilene-4{4ampberairaseamayl ) 1-piperazinecarboxylate

- pi per azj necar boxyl ate ,18 . tart+hutoxycarbonyl s.1: piperazi necarboxyl ate
adduct & a col orl ess 6§n\m‘??ﬁ°ﬁ y,lﬁreo%gﬁa.ﬁ:@p}/ogpebﬁf.p%aaz?%cg YRS as
treated with TFA (1 nL) neat for 10 m myresouma®ohhen the mxture was
concentrated in vacuo. The residue was taken into DM (10 nL) and an 21

excess of DIEA (1.5 nL) and tert-butyl

4-i socyanat onet Qyl - 1- benzenecar bamat e (165 , 0. | ), prepared as in
Exanpl e 13 wereqi‘ﬂ(f IWIRE S cﬂiﬂaéatw(f?ﬁ@%g&“gﬁ?ﬁﬁ‘?@aéwgﬁhﬁﬁrat ed in
vacuo. € 2. esi - LR Lf_ a0 I§ _G s

24 in &20 30@3# er é?{éhge?%g&%gkfeglp}ﬁ@é'%@(?L%hﬁ# Ng-rll h’eﬁ;%ﬁ%u%mqm
sol uti on wagl-piptraainykee) Kt imdXhedch atd(OfDx, X 1dmdriXd eacH bre aagvalernsbdraymid Xs

basified with 1.0M aclueous sodi um hydr oxi de and then extracted with
di chl or onetiantcyqtrectyiesd or onet hane was dried (MySQ err]) and filtered. 27

Concentrat i,ng in ve .6 Sy, 5 ne . .
TS 0, Prk B il D BB AP pipersinecaonyime 225 me
4- (3-i m dan@7-rimpl)pprepired as keBRample 11 pvictrésted @A MR Y MLPnés fér WOhiHukedS The

foam [err]H NWR (300MHz, CDCl[err]): 7.45 (s, 1I3(, 7.10 gd, 2H), 7.05 (s,
1H), 6.90 @mixture wegrageunaedin vacuo and the residue was taken into dichloromethane (10 mL) and

/ - 50zl 1 660, (d 85:4. 70 (, .
a 00 (17 FnprecssBDRER LBl adtbh o heihian” 4" Cheloptyyiend SiipoRdpmate
Proceedi g 4agrliidw Ayl 1t itz iébbbiy it 1979l &Gl blepBied I8 ek ahSie o,

the fol |l owi ng conpounds of Fornula | were prepared: cis- 1,5-cyclooctylene
4- ( 4- am nolbredizhloceméthans/(5)mL ) wapadsied 4o thesolutivmapt Aleeméxture was stirred for 1 hour.

4-(2- p){,rsi dl\%_c!}it{o%ta{wilcﬁl%lr'o%erm&e) (l&hﬁi‘)pwegsaazdidgg (a:.r% Bl%xo\élga?ntice la ecro W Ovldgs%eg ]\Qif'h saturated
aqueous sodium bicarbonate (1x, 10 mL), dried (MgSO,) and filtered. Concentrating gave crude
cis-1,5-cyclooctylene 4-(3-imidazol-1-ylpropylcarbamoyl)-1-piperazinecarboxylate

18 tert-butoxycarbonyl-1-piperazinecarboxylate adduct as a colorless foam.
(b)  The adduct prepared in Part (a) was treated with TFA (1 mL) neat for 10 minutes and
then the mixture was concentrated in vacuo. The residue was taken into DMF (10 mL) and an
21 excess of DIEA (1.5 mL) and rert-butyl 4-isocyanatomethyl-1-benzenecarbamate (165 mg,
0.67 mmol.), prepared as in Example 13 were added. The mixture was stirred 12 hours and
concentrated in vacuo. The residue was treated with TFA neat and mixture was concentrated
24 invacuo. The residue was taken into water (15 mL) and the aqueous solution was extracted with
ethyl ether (1x, 15 mL). The aqueous layer was basified with 1.0M aqueous sodium hydroxide
and then extracted with dichloromethane. The dichloromethane was dried (MgSO,) and filtered.
27 Concentrating in vacuo gave cis-1,5-cyclooctylene 4-(4-aminobenzylcarbamoyl)-
1-piperazinecarboxylate 4-(3-imidazol-1-ylpropylcarbamoyl)-1-piperazinecarboxylate as a
colorless foam; 'H-NMR (300MHz, CDCL): 7.45 (s, 1H), 7.10 (d, 2H), 7.05 (s, 1H), 6.90 (s,



cis- 1 ,5-cyclooctyl ene 4-(4-am nobenzyl carbanoyl)- |

- pi per azi NWOBBHE53]| at e 4- (3- pi peri d- 4-yl propyl ) - 1- pi peri di nECAMAFELIY4E e
(Conpound 82); and 9 cis- 1 ,5-cyclooctyl ene

4- (4- am nobenzyl carbanoyl )- 1 -pi perazi necar boxyl ate

4- (4-piperid-4-yl butyl)-1-piperidinecarbaxyl ate (Conpound 83). EXAVPLE 15
12 cis-1,5-Cycl ooctyl ene 4-(4-guanidi nobenzyl car banoyl ) -

1- pi per azi necar boxyl ate 4-(3-im dazol- 1 -yl propylcarbanoyl)- 1

- pi per azi l,34-e 4 h ol, l.gwi S e

o cpar at | AFDey O8 hAAEL AR R 430 . 2t 0 LRy 5B S 38 2.00 o,

4- guani di ngpng(yjl,sd:(hgm}{;(j s 3-imdazol -1 -ylpropyl, Xerr] and X[ err] each
are -NHC(O -, Xerr] and X err] each are 1, 4-pi perazinylene, Xerr] and
X[err] each are -C(O -, X err] and X err] each are a coval ent bond and
Xerr] 18 is ¢ .s- 1 .5-cyglooctylene. .ci.s-. 1 ,.5-Cyclooctyl ene .
4- (4- affi nobenz%%%??é’g%fl f%ﬁxﬁnﬁﬁi}{é@gf?%b@éwg&@?r%temm"g thafetials the following
4- (3-i m daggipodndsl STFRRMLRT bared: pi per azi necar boxyl ate, prepared in
Exanpl e 14, was 21 taken into nethanol and ethyl ether and an excess of
hydrogen chloride (4Min dioxane) was added. The m xture was concentr at ed

and dried in vacup, An excess . of cyanam de (1 .0g). was added and the

m xture was he&tSeh3gyclese Wﬁﬂ‘(ﬂﬂﬁxﬂ&%y g@riwﬁgylg-ly@mrwwlaw&w The
mxture 2 WAS: 04 | . 11 t .turated with
othyl | S har LRy R BT bibck DA IRABRCieRRR BT, 0T D er
Purifying fromctshbSaydeoctylent #i(damihybanryipabanoyly- IFsipaazireqadangldPL C gave
BT Usor! $4apen S orgpyyont R isnecmebeyy e Compoand B2y and | 00 1o

4- (3-1rg dazol - 1;y} Rr Y1) -] | If]e | orl ess

(3-ig %55 L?egg%hgrgfeﬁl@ﬂ‘{gﬁ@&%ngﬁﬁ%@éxg@ggb&éé&hﬂh&a?éox@la‘%@

anor phous sol i trospray L

q er r] H edr{@Mhipérid-Slydutyl)-1MibatdidecarbbilyBte (Confpound83jVH err]: 710. 6.
Proceeding as in Exanple 15 and substituting different starting materials
the foll ow ng compounds of Fornmula | were prepared: 6 cis-

1, 5-cycl ooctyl ene 4-(4-guani di nObenZYEﬁﬂ?ﬂE)ﬂs) -1 - pi perazi necar boxyl ate

12 cis-1,5-Cyclooctylene 4-(4-guanidinobenzylcarbamoy!)-1-piperazinecarboxylate
4-(3-imidazol-1-ylpropylcarbamoyl)-1-piperazinecarboxylate

(Compound 84)

15 The following is the preparation of a compound of Formula I in which R' is
4-guanidinobenzyl, R? is 3-imidazol-1-ylpropyl, X' and X’ each are -NHC(O)-, X? and X® each
are 1,4-piperazinylene, X® and X’ each are -C(0)O-, X and X® each are a covalent bond and X*

18 iscis-1,5-cyclooctylene.

cis-1,5-Cyclooctylene 4-(4-aminobenzylcarbamoyl)-1-piperazinecarboxylate

4-(3-imidazol-1-ylpropylcarbamoyl)-1-piperazinecarboxylate, prepared in Example 14, was

21 taken into methanol and ethyl ether and an excess of hydrogen chloride (4M in dioxane) was
added. The mixture was concentrated and dried in vacuo. An excess of cyanamide (1.0g) was
added and the mixture was heated at 65°C for two hours giving a yellow solution. The mixture

24 was allowed to cool to room temperature and triturated with ethyl ether (3x, 10 mL). The
insoluble residue was taken into water. Purifying from the aqueous mixture by preparative

reverse phase HPLC gave  cis-1,5-cyclooctylene 4-(4-guanidinobenzylcarbamoyl)-



4- (2-pyrid-4-yl ethyl carbanmoyl )- | -pi perazi necarboxyl ate (Conpound 85);
Cal cul ated fwoothssr] Herr]Nerr]derr]: MAerr]: 707.9 FoundPCTRAS&T/13422
707.6; 9 cis-1 ,5-cyclooctyl ene 3-piperid-4-ylpropyl- 1

- pi peri di necar boxyl at e
4-(4-guanidinobenzylcarbanDyI)-l-piperazinegﬁrboxylate (Conpound 86); and
cis- 1 ,5-cycl ooctyl ene 4-(4-guani di nobenzyfcar banoyl )- 1

- pi perazi necarboxylate 12 4-piperid-4-ylbutyl- 1- plperldinecarboxylate
(Conpound 87); Cal cul ated for C[err]H[err]N[err]C{err MHerr]: 697.9,
Found: MH| ed+pipersagecarboxylakmt3-isidagol-1 -ylpropydqasbamayl pipstzingrashexylate as a

T pi per azi nERSHERAHUPESE o srespray RS, Cy A B T3 0
4.98 mobk, ﬂ:m]ui]d !4 910i@) di chl oronmet hane (25 nl) was added dropw se to
00

cis- 1 ,5-cyc ctylene 18 di(chloroformate) (1.2 g, 4.53 mml, 1.0
equiv), prepared as in Exanple 5, in dichloronethane (25 n.) at O[err]C

The reaction m xture Xvas stirred f 25 ours. W@Hﬁ% allowing to tlo )
room t enper at ur e FTORFEARE 25 {f x*ﬁ%&[egéﬂ‘ SResHBHIng Enf staring E?ﬁ‘éigﬂﬁé% lowing
0. O5N aqueo I ] d saturated aqueous sodi um chl ori de.
The organi c%&ﬁ%@%@gq%ﬁafgre??%% err]) over sodiumsul fate and
concentr at ed. Pur|fy| ng the residue by flash col um chrorrat ography, eluting
with 20 and 30% eth acetate in hexanes, gave cis-1, 5-cycl ooctyl ene

chl or of ofnat e 24cis ééﬁﬁlyp@y aﬁtiérs,umﬂuwbgwé@rbﬁ@wbbbnwa@@ew exylgte 1. 81

1606 (5): " | S PR Pl bt i nec kbbbl cobbfhd @i’hg&‘%%%sf%

4.95 (m 1 6 HMN {6, MH" 17099 FeudbMIg,: 7876), 1.50 - 2.05 (m 12 H).
98/ 04537 o PCT/ US97/ 13422
-52- EXARPLE 17 gis-],8icyclpogtylene Anjpesid,t-ainsepilt lopipenidingogrboxylate

-yl car bonyl cycl.ooct vyl oxygar | 1- 3. .

2o per o nehasReR TR R RN L hperteingentporyiate (Gompound B 1 1 equiv)
and DI EA (0. 23 njs. L533c1608Ylené 4?4%idhl‘d)no‘6€ﬁﬁlc%ﬁ%%yﬂ)ol-pxperazmecarboxylate
cis-1,5-cycl ooctyl ene ¢hl orof or mate 4- benzyl oxycar bonyl -

1- pi per a2i ndgapdrisk§ydbutyi DpPptridinecarbxyiato [Compmlrdcﬂi’)\@qlcxpateqb&med as in
Exanpl e 16, J By N.0,: MH": 697.9, Found: MH': 697.7.

EXAMPLE 16

15 cis-1,5-cyclooctylene chloroformate 4-benzyloxycarbonyl-1-piperazinecarboxylate

Benzyl 1-piperazinecarboxylate (1.0 g, 4.53 mmol, 1.0 equiv) and DIEA (0.88 mL,
4.98 mmol, 1.1 equiv) in dichloromethane (25 mL) was added dropwise to cis-1,5-cyclooctylene
18 di(chloroformate) (1.2 g, 4.53 mmol, 1.0 equiv), prepared as in Example 5, in dichloromethane
(25 mL) at 0°C. The reaction mixture was stirred for 22 hours while allowing to warm to room
temperature. The mixture was partitioned between dichloromethane, 0.05N aqueous hydrochloric
21 acid and saturated aqueous sodium chloride. The organic layer was dried (Na,SO,) over sodium
sulfate and concentrated. Purifying the residue by flash column chromatography, eluting with 20
and 30% ethyl acetate in hexanes, gave cis-1,5-cyclooctylene chloroformate
24 4-benzyloxycarbonyl-1-piperazinecarboxylate (0.81 g, 1.81 mmol, 40%) as a yellow oil;
IR: 2939 (s), 2863 (m), 1770 (s), 1732 (s), 1696 (s); 'H NMR (300 MHz, CDCL): 7.35 (s, 5 H),
5.15(s, 2 H), 4.95 (m, 1 H), 4.75 (m, 1 H), 3.45 (s, 8 H), 1.50 — 2.05 (m, 12 H).



di chl oronet hane (10 nL) at O[err]C giving a white suspension. The

suspensi oRywegrgayrred for 18 hours while allow ng to war m POTAUSEIM3422
tenperature. The reaction mxture was partitioned 9 between

di chl oronet hane and 0. 05N aqueous hydrochloric acid. Concentrating the
organi c | ayer gave crude 1 -[cis-5-(4-benzyl oxycarbonyl pi perazin- 1

-yl carbonyl oxy) cycl ooct yl oxycar bonyl | - 4-{1"peri di necarboxylic acid (0.36 Q)
as a colorless oil; [err]H NWR (300 Mz, CDCI[err]) 7.35 (s, 5 12 H),
5,15 (s, 2 H, 475 (m 2 H, 3.90 (m 1 , 3.45 (s. 8 H, 2.75 (m 1 H),
2.50 (m 3 H, 1.50-1.90 (m 16H) ERXHMELE 715 ci s-

1, 5- I tyl I t
“Lerc but oxyal ROy ER RCg Py Ny E B R ROR AR NP ehe i ot o
1- Hydr gxybenzotri azol e hydrate (841 piPeridinSeadbdWiic aci: 1 equiv), tert-butyl 18

4-(2-am noet hyl ) - 1- plperldlnecarboxylate hydr ochl ori de (0.14 g, 0.53 mol,
1.0 equiv) and 4-nethyl norpholine (0.15 nm., 1.33 mmol, 2.5 equiv) were

?gfjggr bony! oy [SoREURE I aBIbS POl gﬁlﬁ%?y%fﬁ&aﬁ@ﬁ?%@wﬁ%r{gggs
(3.0 he?%‘ﬁ?)a%yﬁgdé%cgtﬁ ‘?ygﬁcyﬂ&%@&hﬁ’ﬁ?f&gﬁéy@é‘% 1&%5(c5(}a%(1 g, 0.66

ol ,  &. 25-pisetarinecattoxalhtie(d. 240z, 10063 madd, i ®equiv)s preparedtas & Bxamgle IK hia
solution was stirred for 1.5 hours, at 24 O[err]C and for 3 days at 23C.

The react fishloremethare (194mbhatiG [ giving ayduissuspersion Jhsseipgasien was stgredigtieous
hydrochl ogg ﬁaﬁg vﬁule at?i%gﬁxg%ﬁqﬂé gémﬁgrﬂh# bd GI?\%?.%@B@ midfafe e\ﬁasgﬁa‘f‘@tmned

port [ ons) ura ueous fumc organi €

dried él\laB&We]z§gcﬁIer)ﬂ1e&6ﬁe ﬁﬁm:em aghedls h'y’chthlbhé éiag Cbh@éﬁtxh v% R Yrghifc Ryer
flash col um chromat ography, eluting with 3% nethanol in 98/ 04537

PCT/ US97/ gmd%Bk:m%ﬂ%bmuﬁexWMWmé -ylcarbenydgry)eystaogtydorycarbonyl]-

4-b | bon box

ort bus Bbiee il 1B 07 BERH @it fﬂ%ﬁﬁwﬁ&f GREWLLR (b
0. 15 14, 0 t | 3oo
K/HZ , é%cl ﬁg,rsr)]li(ma)éﬁz(wm%),sm(ﬁx gzma 34&)(@ mj 0»5/(91 é Hk)észrsokiﬂ !WB (

H, 3.45 (40-180@h, IG&HB0 (m 2 H), 2.70 (m 2 H), 1 50 1.90 (m 23 H), 1 45

(s, 9 H; Electrospray LRVS: calcd for (err]J]Herr]NerrJQerr] (M{err]):
756. 97, obtained: 757.0.

EXAMPLE 18
15 cis-1,5-Cyclooctylene 4-benzyloxycarbonyl-1-piperazinecarboxylate
4-[2-(1-tert-butoxycarbonylpiperid-4-yl)ethylcarbamoyl}- 1 -piperidinecarboxylate

1-Hydroxybenzotriazole hydrate (80 mg, 58.3 mmol, 1.1 equiv), zert-butyl

18 4-(2-aminoethyl)-1-piperidinecarboxylate hydrochloride (0.14 g, 0.53 mmol, 1.0 equiv) and
4-methylmorpholine (0.15 mL, 1.33 mmol, 2.5 equiv) were added to a solution of crude
1-[cis-5-(4-benzyloxycarbonylpiperazin-1-ylcarbonyloxy)cyclooctyloxycarbonyi}-

21 4-piperidinecarboxylic acid (0.36 g, 0.53 mol, 1.0 equiv), prepared as in Example 17, in DMF
(5 mL). 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochioride (0.13 g, 0.66 mmol,
1.25 equiv) was added to the reaction mixture at 0 °C. The solution was stirred for 1.5 hours at

24 0°C and for 3 days at 23°C. The reaction mixture was partitioned between dichloromethane,
0.05N aqueous hydrochloric acid, saturated aqueous sodium bicarbonate, water (two portions)
and saturated aqueous sodium chloride. The organic layer was dried (Na,SO,) and concentrated.

27  Purifying from the residue by flash column chromatography, eluting with 3% methanol in



6 EXAMPLE 19 ci s-1, 5-Cycl ooctyl ene

1- pi perazi nsw@apbossgt ate 4-[2-(1 PCT/US97/13422-
-tert-butoxycarbonyl pi peri d-4-yl)ethyl carbanoyl]- 1 -piperidinecarboxylate
9 Et hanol (3 nlL) was added to cis-1,5-cyclooctyl ene

4- benzyl oxycarbonyl - 1 -piperazi necar boxyl aste 4-12-( 1
-tert-butoxycarbonyl pi perid-4-yl)ethyl car bam)yl ]- 1-piperidinecarboxyl ate
(0.15 g, 0.20 nmol, 1.0 equi v) prepared as in Exanple 18, and 12 5%

pal I adi um on car bon (75 no, equi v) under nitrog en The m xture was
stirred undréphlngmmlgem gqveact'rd Sf%’Floj?fitYFF@Gr“sb%)’l?SY‘[aé‘?Wh -PipfEagigacathogylate

Gave i s - BEGH BRI AR ety Bttty OBl ARR L g (0.1 B2 ©
-tert-bugoxyg %ﬁh@mm crwr tWo ted) Jag ryyllmpnamwwk (306 Mt CDBLN) T35 pSyHRBE 5

( 110 ng, 0.18 rrrml /QH)asacoIorIess oil; ngrr H NVR (300 MHz,
CDCl [err] ) :(sB2 B 480 m H10 fm, $Hp)3.4%(msl (), 3130-m, 24H) 2079, (mg 24K), 1504590 (m,

Em 4213H) N fis 3595?13) Bl %@@ Eﬁﬂéfo&#@ﬂﬁ@dﬁﬁb) 796,97 obtaied: 757.0.

C[err]H[err]N[err]qerr] (MHerr]): 622.83, obtained: 622.7. WO 98/ 04537
PCT/ US97/ 13422 -54- EXAMPLE 20 cis- 1,5-Cyclooctyl ene

4- (4- guadi di nobenzyl carbanoyl )- 1 pi peEXAMiH&Eai%oxyl ate 3

4- (2- pi peri d4-yl et hyl car banoy] ) i di. necar hoxyl.at e, ( Conpound 88) The
following is the preparation® ‘61‘1%1&8 8‘21{‘? e iPIpERACArOXyY i ch Rlerr] is

6 4-guani di nobenzyph, I I ek ach

are -NHC(O -, X ?r ](1:?%&}1Br u]t%!yﬁm%g)%ggx‘lfn ?4?}!1)@&91 er rﬁmgg[l? ) pk pﬂaq’ exrsf'%f]lftgne,

X err] and X[err] each are -C(O)O X[err] and X[err] each are a coval ent

bond and X[err] is cis-1,5-cyclooctyl ene Tri phosgene (30 ng, 0.10
nmmol, 0.%8 eqw vEthanel @WLHWW@SWW’“Ié‘%kPﬁ?B{km? benzyloygarb@iyd- added to

cis- 1 ,5- cy.
“tert-but oxyg’zf% g%?\'?fcg{%g’e%latcfmi a%%’ﬁgf %‘n%@%’ﬁeﬁ?wgﬁ&glca P%“e‘%xa'l boxyl at e
(0.11 g, 12i-pipetidinomboxyia@ (eqsngyﬁr 20 parapia | Ockqaky)) preparedds i6 Ekamplen] 8, and

di chl oronethane (2 nL) at_ O[err]C._The
12 5% palladium on carbon (75 mg, 0.50 wt equiv) under nitrogen. The mixture was stirred under

hydrogen (1 atm) for 17 hours at 23 °C. The reaction mixture was placed under nitrogen and
filtered. Concentrating the filtrate gave cis-1,5-cyclooctylene 1-piperazinecarboxylate
15  4-[2-(1-rert-butoxycarbonylpiperid-4-yl)ethylcarbamoyl}-1-piperidinecarboxylate {110 mg,
0.18 mmol, 90%) as a colorless oil; 'H NMR (300 MHz, CDCl,): 5.5 (m, 1 H), 4.9 (m, 2 H), 4.75
(m, 1 H), 4.1 (m, 4 H), 3.45 (m, 4 H), 3.25 (m, 2 H), 2.60-2.85 (m, 8 H), 2.10 (m, 1 H), 1.50-1.95
18 (m, 23 H), 1.45 (s, 9 H); Electrospray LRMS: caled for C;,H (N0, (MH"): 622.83,
obtained: 622.7.



reaction m xture was stirred 3 hours at 0C. The m xture was partitioned

bet ween divghpbgis4asrt hane, 0. 05N aqueous hydrochl oric aci d anpcrusswidird
aqueous sodium chloride. The 15 organic |layer was dried (Na[err]SOerr])
and concentrated giving a brown oil residue. 4-Guanidi nobenzyl am ne

di hydrochl oride (43 ng, 0.20 mol, 1.1 eﬁlgi v) and DI EA (0.16 nm, 0.90 mmol,
5.0 equiv) in DMV (2 nL) were added to tH®& residue giving a suspension. The
18 suspension was stirred 18.5 hours at 23C and concentrated. The residue
was taken into 50% TFA in dichloromethane (4 nL) and the m xture was
stirred 45 minutes at 23 C. The reacEXé&MRLE®Z0re was concentrated and the

he rosi dus Lic'l%?éﬁér&p?%ﬂfls%%?%@%‘ﬁg@%&%&% Ay bpipEr e e . <.

1 ,5-gyclooctylene 4-(4 [FTRTeYeY=Ye 7AVA X DYibarid I necar boxyl at e
4- (2 pi peri d4-yl et hyl caﬁﬂﬁgh(?i r}q&p%er?@ ca Eori;}flﬁagiog ragezcol orl ess

anor phous solid; 24 Electrospray LRKBmpoahd88¥or Clerr]Herr]Nerr](err]
(MH err]): 712.91, obtained: 712.8 Proceeding as in Exanple 20 and
substituting different starting materials the foll ow ng conpounds of

Formula | wer g i '

4- (4- guani di nopﬁe(ﬂy i 1sytfn§prefaratmng?‘gzcﬁxﬁxg§%ﬁ% }fq a%‘lm%’b%/ﬁ4537
PCT/ UB974-p3didinobbnzyd; Rziis Qiplﬁéi'ﬁb#-yl’etwmxbmd X?iézhhlﬁﬁeyll\)HC@))- X?%is

- pi per azi necar boxyl ate _( Conpound ¢al cul ated f

d err] H &ArpingrazinylepeXis 4m-pl<§pmqylem§ gnd X} gerh aerF(é})Dr Xbo8l X eagh are a

cis-1,5- L, enyl acetyl)- 1

- pi per az?élweca?ggé@/{mgg %c?szi g’go{}?‘%‘gyl et hyl car banoyl )- 1

- Pi pepazi necamsphydgehe (I0Ga wﬂm%} 0.5&4@v ide (30 mL,

C[ err]Herr] N ergr] &’éeé H}'@e” 2581 3, F%ﬂ‘rﬁ&rM-l[ee(rr B 608?69 réxmoé 2-1 equiv)

cis- 1 ,9eraddgdta we\n%cmcl«eongmlwpmngnba&mw) 1

BT 2 B S b e eyl BB BO T Bk 00
Cal ¢ Ubat edsiRbhoCli & édﬂ)%k}:%ﬂ ag M%ﬂle 1 WBQﬁéﬂlomﬁﬁﬁxaﬁe 3 ﬂl!.'? di 0 ‘M"'[ '?ﬁé l:

694. ci s- cyc ooctyl ene 4- (4-guani di nophenyl acetyl) -
- pi per azrqaetm Mytea\bl@ stirned -3 avaieat 1°C. Theymigtire was piigitiosy¢d between

o err nf SERRRPBRRE oo SR by Sl rnifl amyons sestum chigee The

15  organic layer was dried (Na,SO,) and concentrated giving a brown oil residue.
4-Guanidinobenzylamine dihydrochloride (43 mg, 0.20 mmol, 1.1 equiv) and DIEA (0.16 mL,
0.90 mmol, 5.0 equiv) in DMF (2 mL) were added to the residue giving a suspension. The

18 suspension was stirred 18.5 hours at 23°C and concentrated. The residue was taken into 50%
TFA in dichloromethane (4 mL) and the mixture was stirred 45 minutes at 23°C. The reaction
mixture was concentrated and the residue was triturated with ether and dried in vacuo. Purifying

21 from the residue by preparative reverse phase HPLC and lyophillization gave
cis-1,5-cyclooctylene 4-(4-guanidinobenzylcarbamoyl)- 1 -piperazinecarboxylate
4-(2-piperid-4-ylethylcarbamoyl)-1-piperidinecarboxylate as a colorless amorphous solid;

24  Electrospray LRMS: calcd for C,HsiNoOg (MH'): 712.91, obtained: 712.8

Proceeding as in Example 20 and substituting different starting materials the following

compounds of Formula I were prepared:

27 cis-1,5-cyclooctylene 4-(4-guanidinophenylacetyl)-1-piperazinecarboxylate



12 cis- 1 ,5-cyclooctyl ene 4-(4-guani di nobenzyl car barrmélc)r-

- pi per azi necCHPP8RIIAt e TUS97/13422
4- (3-im dazol - 1-yl propyl car banoyl ) - 1- pi per azi necar boxyl at e ( Conpound 93);
Calculated for CJerr]J]Herr]NerrJJerr]: M{err]: 709.9, Found: MHerr]:
710.4. 15 .55. EXAMPLE 21

3-Pi perid-4-yl propionic acid hydrochl oride 4-Pyridineacrylic acid
hydrochl oride (12.0 g; 64.6 mmol) and 1.37 g of platinum oxide 18 was

ded d d .
The. m xt ur &-GeguH IR eUbIERy FlanedDals R R RS oMb R podrCHBRRa o
The solids (y\/qqserqmmrqemwxggj’ngv@uga M2P06994; and the combined filtrate and

washi ngs were Concentrated in vacuo giving a white 21 solid. The solid was
suspended in a siwl)S-gueineatylene %M@lnqnhdnxlmtyﬁ-itmpmathomla@d Wi th

G 4 B . b

3-piperid +0, (11.3 g; 58.1 24 nmol, 90% as
a col or| es?@@ﬂ’?“{o&}?]ﬁﬂﬁl% ggqﬁ—lzés%%sO d[err]): 8.75 (br s, 2H), 3.15

(ED ZEDX: I\/I% LESZ(2 tc5s7-&B}cyzlo%c(yﬂcnew-gtmnﬂﬁldpﬂgnﬂhﬁetyl}l‘kﬁpf(rwne’bhbboxila&‘s (br q,

3-(1-tert- é&%@@%@lﬁoﬂwwwmamnyh “pipFpingsarboxylate (Compgynd o Calqulated for

PCT/USQ?/lCile}g Wﬁg 4‘8 pmc acid (5.07 g; 26.2 mol),
ﬁ'p 2 I 'SSO

prepared as™f ved 1’n 2N aqueous NaCH (40 ni; 80
mol ). TgF (40 dig-1 BRcycldoetylehe ﬂd%g&n@ﬁﬂyﬁﬁl&m&)—bqﬁpdr&uﬁ&aﬂ)bxgat&8 4

nmol ) was added lgl ving a suspension. The suspension was stirred 22 hours,

di | ut ed wi tdn(4niat u@ﬂdylbwk@rhanw!)dl -piperazingearbaridate £ pmpeuni?)iaalpalatedifer
di et hyl et ase was acidified to pH 2-3
vm! th { ON ss%aﬁ@%%% “&ﬁ?‘@ ?@u?ea%gw th et hyl | al:e!t ate (3>F<) 200
n). They conbi negs-9 S%&l&ac@'l@ﬁ%(@@f@diﬁﬁﬁﬁﬁbl%bﬂn@l) NSipetskifbch@dxy g2 SO4) .

Cbncent ratin n vacuo gave
3 14 (1 te ﬁb(%bm@mérﬂpm)caﬂmmOprls)rll-pllpm]apmpﬂrbmﬁ)t}ataéﬁl@rnpm@l193g, Calqulatefen

20 . d t andi H NVR (300 MHz,
o0 [ orr ) Colatyics; M0 209 5, Bhoal gt Pp1d 4551 ©0 SLA0H NG HNE 480 U
3H), 1.45 (s, 9H), 1.20-0.95 (m 2H).

15 EXAMPLE 21

3-Piperid-4-ylpropionic acid hydrochloride

4-Pyridineacrylic acid hydrochloride (12.0 g; 64.6 mmol) and 1.37 g of platinum oxide

18 was suspended in acetic acid (80 mL) and hydrogenated 12 hours at 50 to 60 psi. The mixture
was diluted with water and filtered through a pad of celite. The solids were washed with water
(200 mL) and the combined filtrate and washings were concentrated in vacuo giving a white

21 solid. The solid was suspended in a small amount of methanol and the mixture was diluted with
diethyl ether (200 mL). The particulate matter was isolated by filtration and washed with diethyl
ether and hexane. Air-drying gave 3-piperid-4-ylpropionic acid hydrochloride (11.3 g; 58.1

24 mmol, 90%) as a colorless solid; 'H-NMR (300 MHz; DMSO-d,): 8.75 (br s, 2H), 3.15 (d, 2H),
2.75 (t, 2H) 2.2 (t, 2H), 1.75 (d, 2H), 1.45 (t, 2H), 1.25 (br q, 2H).

EXAMPLE 22
27 3~(1-tert-Butyoxycarbonylpiperid-4-yl)propionic acid



EXAMPLE 23 12 tert-Butyl 4-benzyl oxycarbonyl- 1

- pi per azi ngodshessrl ate tert-Butyl 1-piperazinecarboxyl ate (RCOUSHVIIER 8
nmol) and DIEA (2.0 nL; 1.48 g; 11.5 nmmmol) in 50 nL of ice cold

di chl oronet hane was treated with benzyl chloroformate (2.0 ni; 15 2.39 g;
14.0 mmol ). The m xture was stirred for hours and then partitioned

bet ween et hyl acetate and 0.5N KHS( err]~""The aqueous phase was extracted
with ethyl acetate and the conbined organic | ayers were washed with water
and brine, dried (MgS err]) and concentrated. Purifying 18 fromthe
resi due by chr omat ography over silica gel (ethyl acetate:hexane, 1:3) gave

BZ% 25 4 col orPuee ey Roiipils sttt of 260 b et ot eidbie s

5. 134i6Rivedtth 2N3a E(fﬁ(%bésﬂﬁ()ﬂ%O%i‘ﬂ 80'mshel)( THEMED-mL) an\?@ae%g/ 04537
PCT/ usa7/ 13422 -57- MPLE 24 Benz | - piperazi necar boxyl at e

hydr ochl odi{tele-taityl)dicarbonate (6.Bugy28. 4 mmol) was added giving a suspension. The suspension

' Bxapl W ey st il WAl S Byttt Trdestui B etas
cool ed i %?ﬁ' die?}?ylggieg@:?%b nﬁ,rbdanﬁ%é‘ cg.f 9&_5[‘;5ha§é‘{v9£ hdiified fo %2' L with 1.0

, 4- di oxane) was "a giving a soluti sol ution s stirred for 30

M nut es canuebes KEISOjaind eamati¢dwith byl 8tae (Bx{ 260 miL)r Thercombined aiganie. phises
reaction mxture was diluted with diethyl ether, (75 nL) giving a
preci pi t avere Washedwaid; bsineand dyigd (N&80a)k deprisgntrating imyecya €8¥8 washed wit h

di et hyl hazl g36) t

nydr oshl of t AL (TS o BN ARARGREehic aci (PHDEZAL SR RO &' Piogyes
MHz, DyBGyififhat c@s@ﬁu{eb ron%tanahbg., ’HaNMR((SOO Mz, (;"D(ﬂ@ (LSO (B8, 2H3, 165 (birt, 3H),
4H), 3.04 % . EXANMPLE

4-12- (4- b ma ,c!amrdrﬁﬂ(m @&)akﬂﬁ(sl%m»cla?%@ﬁﬂ(@n?ﬁ%) ethyl]- 1

- pi peridi necarboxylate 3-[4-(|-tert-Butoxycarbonyl)-4-piperidyl]propionic
acid (2.16 g; 8.4 mmol), prepared as 15 in Exanple 22, in dry benzene (28
m.) was treated with triethylamne (1ESAMBLE 2%1 ng; 9.40 mmol ) and

di phenyl phosphoryl azide (2.05 nL; 2.62 g; 9.53 mml|). The reaction m xture
was tert-Butyl 4-bcnzyloxycar onyl-1-piperazinecarboxylate

tert-Buty! 1-piperazinecarboxylate (2.01 g; 10.8 mmol) and DIEA (2.0 mL; 1.48 g; 11.5
mmol) in 5¢ mL of ice cold dichloromethane was treated with benzy] chloroformate (2.0 mL;

15 2.39 g; 14.0 mmol). The mixture was stirred for 42 hours and then partitioned between ethyl
acetate and 0.5N KHSO,. The aquéous phase was extracted with ethyl acetate and the combined
organic layers were washed with water and brine, dried (MgSO,) and concentrated. Purifying

18 from the residue by chromatography over silica gel (ethyl acetate:hexane, 1:3) gave fers-butyl
4-benzyloxycarbonyl-1-piperazinecarboxylate (3.33 g; 10.4 mmol, 96%) as a colorless solid;
'H-NMR (300 MHz, CDCl,): 7.35 (br s, 5H), 5.13 (s, 2H), 3.55-3.25 (m, 8H), 1.45 (s, 9H).



gradual ly ‘heated to reflux and kept at reflux for 3.5 hours. The m xture
was cool ed wm 980@83718 tenperature then added dropwi se to a RENFEINIMI2-of
benzyl 1 -piperazi necarboxyl ate hydrochloride (2.44 g; 9.19 nmol), prepared
as in Exanple 24, and triethylamne (1.40 nL; 1.02g; 10.0 mmol) in dry

di chl or onet hane (10 mL). The reaction m xtgye was stirred for 43 21 hours
and diluted with ethyl acetate and 0.5N KHSJ err]. The organic |ayer was
washed with water, aqueous sodi um bi carbonate and brine, dried
(Na[err]SOerr]) and concentr at ed. Puréf gmthe resi due by

chromat ography on silica gel (ethyl étf‘éﬂlfe 4: 1; then pure ethyl
acetate) gave 24 tert-buty

4-[ 2- (4- benzyl oxycar bonyl pi Fll?ngayZlIlnpxgera%mgcrab%onxy[l%t‘%]h%drs)cl}l%milﬁ

- pi peridi necar boxyl at e (3 84 g; 8.1 mmol, 96% as a white SO|Id [ err] H NWR
(300 MHz, CDCl [err (s, H)515(s 450%brt 1,405(br
s, 2H) , 33. 55- 3. test{smy benZ)GOXD@aBDOBIl éﬂpmnecarbgsyletg (1 Prg 3 lzémmqll preyared as

1.70 45 20z
P sy 123 banenddd s 4 L oF ydstiBle, 1Bk suspsraiit Was Radied in an ce
4 [2-(4- teﬁ/&t&?Hitﬁ’&ﬁ&@W&%&'ﬂ%ldrﬂier(iﬁrﬂLMﬂﬂk&@ﬁ@%kﬁhm giving a solution. The

1- pi per azi necar boxyl ate tert - But
4-[2- (48 besuigﬁmmstbmdfppﬁ%anmEemthIxmmbwd then fior) ¥t thinujes at room temperature.

To% b pal ToRAeERAORmE P OfEs it distE rbieeClSRE] Biindie rroamidts. {xﬁgprempna%
hydrogenat f%‘ @édrsys fibf aitd m&yﬁaﬁmggﬂga s ﬂ%.;nmgaﬁ%&

filtered an e cat'al yst was nol . te an

washi ngs \ABp'ﬁpmmaﬁhoaylaté hydmchtumiez(ﬂm higeZﬂesmdule 88%43 asla edoﬂmdolmh; 'B-NMR
di chl or onef _hane at ed W Dl EA The sol ution was
added dr opA0BcviHy, ENSQ-ET B3 GRecsHh na P SPforoR: 18 (or 5068 1 & 450,
nmol ), prepared as in Exanple 5, in ice cold dichloronet hane (75 mL). The
reaction mxture was stirred overnight and diluted with 0.5N 1 2 aqueous
KHSO err] and dichl oronet hane. The aquERAMPRIE28 was extracted with

di chl oronet hane and the conbi ned organic | ayers were washed wth brine,
dried (Ra2s04) andtetoREdhtla(tbenanioxyegbd ﬁgylpmmam&y}@shoammw)ethyll
chromat ography on silica gel (ethyl 3: 1; then pure 15

et hyl acetate) gave cis-1,5-cycl ooc ?fpee;rr\lgmgh‘ J?%Frrate

L_)

3-{4-(1-tert-Butoxycarbonyl)-4-piperidyl]propionic acid (2.16 g; 8.4 mmol), prepared as

15 in Example 22, in dry benzene (28 mL) was treated with triethylamine (1.35 mL; 951 mg; 9.40
mmol) and diphenylphosphoryl azide (2.05 mL; 2.62 g; 9.53 mmol). The reaction mixture was
gradually heated to reflux and kept at reflux for 3.5 hours. The mixture was cooled to room

18 temperature then added dropwise to a suspension of benzy! 1-piperazinecarboxylate
hydrochloride (2.44 g; 9.19 mmol), prepared as in Example 24, and triethylamine (1.40 mL;
1.02g; 10.0 mmol) in dry dichloromethane (10 mL). The reaction mixture was stirred for 43

21 hours and diluted with ethyl acetate and 0.5N KHSO,. The organic layer was washed with water,
agueous sodium bicarbonate and brine, dried (Na,SO,) and concentrated. Purifying from the
residue by chromatography on silica gel (ethyl acetate-hexane, 4:1; then pure ethyl acetate) gave

24  tert-butyl 4-[2-(4-benzyloxycarbonylpiperazin-1-ylcarbonylamino)ethyl]-1-piperidinecarboxylate
(3.84 g; 8.1 mmol, 96%) as a white solid; 'H-NMR (300 MHz, CDCl,): 7.35 (s, 5H), 5.15 (s,
2H), 4.50 (br t, 1H), 4.05 (br s, 2H), 3.55-3.45 (m, 4H), 3.40-3.30 (m, 4H), 3.25 (q, 2H), 2.65 (1,

27 2H), 1.70 (s, 2H), 1.45 (s, 11H), 1.20-1.00 (m, 2H).



4-12-(4-tert-butoxycarbonyl pi peridin-4-yl)ethyl carbanoyl]- 1

- pi per azi Rpgagdrsy! ate (1.02 g; 1.8 mmol, 42% as a pal e yepdrrosowiazz H NVR
(300 MHz, CDCl[err]): 5.004.90 (m 1H), 4.85-4.75 18 (m 1H), 4.35 (br t,
1H), 4.05 (br d, 2H), 3.50-3.40 (m 4H), 3.35-3.30 (m 4H), 3.25 (q, 2H),
2.65 (t, 2H), 2.05-1.55 (m 17H), 1.40 (s, 9H), 1.25-1.00 (m 2H). EXAWVPLE
27 21 4- Cy§$rophenyl acetic acid

2- (4- Cyanophenyl ) et hanol (5.00 g; 34.0 mmol) was di ssolved in acetone (140
m.) and cooled to 10-15[err]C. A solution of Cr(Jerr] in aqueous
Herr]SJerr] was added dropw se, WhEXAMBBBi26g t he 24 internal

t enperat ure ow 30[.err].C until ange col or, persisted giving a
suspensi 6R-1 ’%MF&? ‘13&"‘5%@“@{? ‘ﬁ%&E‘Fﬂgb%@‘ww‘?&ﬁé“‘r‘F‘D’Déﬁhﬁ%.aerW@yl]‘
solidg were washed with acetone (1f 3%%% conbined filtrate and
washi %gs were stirred with 2-p_rop<§%r %i‘b °§‘pt?‘§r 30 27 mnutes. The

m xture was filtered and the filtrate was concentrated in vacuo. The

resi due was WD 98/ 04537 . . .
PCT/ US97/ 1342 fert-Bauyhdqidat-penzyloxysarbenyiniparazinr dyiearborydarpinoipthxlks washed

wns. i 5o AR TihekaRIGRblaRL (o3 MOA S ot BleRlEa B0 EREAR L Rl ond 12 S0t i
hydr oxi dgaliddidf-dh-cdrbo\e576 mg) sAhetied inHRRNBANSAE) RESBRIrYEERaRY at AicRFhepct

di chl or onet hane and aci di fi ec_} to pH 1-2 with concentrated aqueous.
hydr ochl pressurgovernighti dhe seastien mptturet was filtteedhanslcthe catalyst wassvashehwithwethanol.

T N e SR

(d, 2d), dichifomeiha’EN30 ALY lgn& ﬁ'eatlgd'&/ith DRNRsE0 811.)9 The solution was added dropwise to

tert-Butyl 4-(4-cyanophenylacetyl)-1-piperazinecarboxylate A m xture of
4- cyanoplkisnlf-ayclopetylene di(cBlotofognatd). (32 Sgnkfl.4 mmel) peeparedas in Ex@wpled, in 7,

(820 o cBldRarorieghane s 10 ThE peRGHon Ftiee WARFURER CXFA L AR g Wit 3N
| - pi per azhnmus KI9SG) ﬂ@diéﬂlof&ﬂn@hm@: qfe AHRbDs ?Hﬁe Ll5Ax e WHA AthiRofibthand

honogenous sol ution. The solution was concentrated in vacuo and the residue
was tr earnd the comtn@iorghisciiayery wert vashddovith bring siried (N&,S€4) andcconbentatadi d

Purifying from the residue by chromatography on silica gel (ethyl acetatc-hexane, 3:1; then pure

15 ethyl acetate) gave cis-1,5-cyclooctylene chloroformate
4-[2-(4-tert-butoxycarbonylpiperidin-4-yl)ethylcarbamoyi}-1-piperazinecarboxylate (1.02 g;
1.8 mmol, 42%) as a pale yellow oil; '"H-NMR (300 MHz, CDCl,): 5.00-4.90 (m, 1H), 4.85-4.75
18 (m, 1H), 4.35 (brt, 1H), 4.05 (br d, 2H), 3.50-3.40 (m, 4H), 3.35-3.30 (m, 4H), 3.25 (q, 2H), 2.65
(t, 2H), 2.05-1.55 (m, 17H), 1.40 (s, 9H), 1.25-1.00 (m, 2H).

EXAMPLE 27
21 4-Cyanophenylacetic acid

2-(4-Cyanophenyl)ethanol (5.00 g; 34.0 mmol) was dissolved in acetone (140 mL) and
cooled to 10-15°C. A solution of CrO, in aqueous H,SO, was added dropwise, while keeping the
24  internal temperature below 30°C, until an orange color persisted giving a suspension. The
suspension was stirred for 45 minutes and filtered. The solids were washed with acetone
(150 mL) and the combined filtrate and washings were stirred with 2-propano! (20 mL ) for 30

27 minutes. The mixture was filtered and the filtrate was concentrated in vacuo. The residue was



15 collected was washed with water. Drying in vacuo gave tert-butyl

4- (4- cyanophsowbmassyl ) - 1- pi perazi necarboxyl ate (1.68 g; 5. 1PGR8ISI7/03%33 as
a solid; [err]H-NWR (300 MHz, CDCl[err]): 7.70 (d, 2H), 7.35 (d, 2H), 3.80
(s, 2H), 3.70-3.60 (m 2H), 3.45-3.30 (m 6H), 1.40 (s, 9H). 18

EXAMPLE 29 tert-Butyl 4-[4-(N hydroxyam di rﬂs@phenyl acetyl]- 1

- pi per azi necar boxyl ate tert-Butyl

4- (4-cyanophenyl acetyl ) - 1- pi perazi necar boxyl ate (1.68 g; 5.1 mml),

prepared 21 as in Exanple 28, in_dry ethanol (10 )\2 was treated with .
hydr oxyl am‘ﬁ'@“ﬁ?ﬂ?‘:@% Ia%W@én@@@lsoﬁﬁm“G”@?’W )’mhﬁcﬁ aqusens/ KESChewatgpand prine

671 nmy; 6. J:Qn‘traﬂ?le THetbYhie w?ss%fgfo%e%qn %Ech[o?{glxlngffxmfxe d3he s&gﬁéﬁ wa$ B0kES

to roon1te ure and concen acuo resi ue was

di ssol vesl '\Oltl?&d‘tﬁﬂ&' hydtddide(1e56 ?)FIE! vidté (100 3! The aQleots Fhase WalBktratted \Dﬁh a
crystalline product. The crystals were isolated by filteration and washed

with cold edlﬂdqmlmetb&ane-a@dyamdgf egtooH b{ltmﬂu@qncentrated aqueous hydrochloric acid gwmg a

ﬁw{) |4 ( g%g}g’drroﬁ %g gﬂo}ggeée AT Whshed WihRG S And S50 D X)ije}xtn% z$x Yadd S ve

;EDT/ u$9 Z% 1&(38%53?9@ fc@{,]; 5{;@3%353 §§Q%gla?g?lpgffb@ g2 whﬁc gs’w&&’ "H 'N?Mg (g@o %/E{z,

4H), 1.40 (GDCBM)T. 633(d 2H) 7.40 (d, 2H), 3.72 (s, 2H). EXAI\/PLE 30
4-pi perazin- 1 -yl carbonyl net hyl benzam di ne bis(trifl uoroacet ate)
tert-Butyl 4-[4-(N hydroxyam di no)phenyl acetyl]- 1 -piperazinecarboxyl ate

(653 ng; 6 1.81 mmol), prepared as inésggﬁi , and 10%
pal | adi um on-carbon (200 ng) were suspende iL?%&?:etic acid (12 nL) and

hydr ogems was bubbl ed t hrrera@utyine(dseryapepienglacetyhs1npigérazinddagboxghatd i on m xture
was filtered and the catal yst was washed with acetic acid. The conbi ned
filtrate 9 and washings were concentrated in vacuo and the residue was

i ssol ved [ TFAx offifurdBF Wl BiboRbAtkelidteid (BRYhe 2802 bR BBafONBIRERR B 27

i n vacuo. The residue was c ate ure O

and met handdthylent dibkloride $Ree 607 mmblyeh:k&l-hszamybenmﬁaﬂﬂé hymiqum ig; 6.07
matter was col|ected by filtration. gave

4- pi per b i rmmol) wasrsyepsnded imYHEd b aﬂq)@rxd éerb iyl Hpinemzinsaerboxylete (1-04@4540
L 51,00, G S ARSSN 30e DR i
(br d, 4H) ,vacuo and the residue was treated with 0.2N KHSO,. The mixture was filtered and the solid
15 collected was washed with water. Drying in vacuo gave tert-butyl 4-(4-cyanophenylacetyl)-
1-piperazinecarboxylate (1.68 g; 5.1 mmol, 92%) as a solid; 'H-NMR (300 MHz, CDCl,): 7.70
(d, 2H), 7.35 (d, 2H), 3.80 (s, 2H), 3.70-3.60 (m, 2H), 3.45-3.30 (m, 6H), 1.40 (s, 9H).

18 EXAMPLE 29
tert-Butyl 4-[4-(N-hydroxyamidino)phenylacety!}-1-piperazinecarboxylate

tert-Butyl 4-(4-cyanophenylacetyl)-1-piperazinecarboxylate (1.68 g; 5.1 mmol), prepared
21 asin Example 28, in dry ethanol (10 mL) was treated with hydroxylamine hydrochloride (461
mg; 6.63 mmol) and triethylamine (924 mL, 671 mg; 6.63 mmol). The mixture was heated at
reflux for 3.5 hours, cooled to room temperature and concentrated in vacuo. The residue was
24 dissolved in ethanol, filtered and the filtrate cooled overnight giving a crystalline product. The
crystals were isolated by filteration and washed with cold ethanol. Air-drying gave fers-butyl
4-[4-(N-hydroxyamidino)phenylacetyl]-1-piperazinecarboxylate (1.62 g; 4.5 mmol, 88%);



15 4.20-3.90 (m 4H), WO 98/ 04537

PCT/ US97/ 1 34kiaéd%- EXAMPLE 31 cis- 1,5-Cyclooctyl ene PCT/US97/13422

4- (4- am di nophenyl acetyl)- 1 -piperazi necarboxylate 3

4- (2-pi perid-4-yl ethyl carbanmoyl )- 1 -pi perazi necarboxyl ate (Conpound 94)
The followng is the preparation of a conpound of Formula | in which R err]
is 6 4-amdinobenzyl, Rerr] is 2-pipertd-4-ylethyl, Xerr] is -C(O- and
Xerr] is -NHC(O -, X err] and X err] each are 1, 4-piperazinylene, Xerr]
and X[err] each are -C(O O, Xerr] and X err] each are a coval ent bond and
X err] i s'H-NMR300MHz DI8Oyd 81900 (8, 1H) 7.60 (d, 2H), 7.20 (d, 2H), 5.75 (s, 2H), 3.70 (s,

4- Pi perazjn- 1-yl carbgny t hyl zam di bi s(trifluoroacetate) (80 ny;

0. 17 mmlél’,q)’ér‘é’dgl;%(f 5153 (%agﬂeﬁ%,&’gg% di ssolved in DMF (1.0 nL) and
the solution was treated with DIEA (150 nL). cis-1,5-Cycl ooctyl ene
chloroformate 12  4- [ 2-(4-tert-butoxycarbonyl pi perazin- 1

-yl ) etayl carbanoyl | - - pi per azi necarEﬁﬁ)\MIHIEm 100 ng), prepared as in
Exanpl e 26, |nD|\/F(10rr1_) was a d the m xture \ﬁas stirred overni ght
and concentrated in %m&awnrh@/% erpaguding bis(triflugroasgtelebmet hane and

TFA (1:1) and the 15 m xture was concentrat ed in vacuo. The residue was
triturated with diethyl ether giving a foamresidue. Purifying fromthe

residue by pr ewaﬁiyve-[aqmweomﬁﬁanwh&mmyu@tﬁdrmmﬁxﬂﬁtet(m gl e
fractions gave cis- 1,5-cyclooctyl ene 4-(4-am di nophenyl acetyl)- 1
- pi per 8zi ém@li,yprgmaéeQ@ in Example 29, and 10% palladium-on-carbon (200 mg) were suspended

4-(2- d-4- b

ol i B Surde Y miganEiidaber b RO BRBRIR YoRSicR pofafdi TheC o 1
683. 9; W&éﬁdd xﬁm&{e%asim?er&i andhtAs! Bﬁatywﬁrwdshe&%h&cetmcﬂf rThedondbired filtrate
342. 3. Proceeding as in Exanple 31 and substituting different

starti Eg ami washings wére condentralied 7 vwrp and the refid@owasidissolveddn d Fgy. efhersotution
cis-1.,5 %éeé?qgéﬁugggd §y;§1 :'Ewas%g]ngeln?rggh F?r? \rwlxcqzo 'I;leee}gm&t}/e \2las co-evaporated from a

- pi per azi

4- (2- pi pemitufl of didHoRRERASRNA hm&mﬂbmﬁaﬁémﬁﬁﬁéx{aea ¥ a{e&y( 618EM Ot haftidulate

Calculated for CerrJ]Herr]Nerr]Jerr]: M{err]: 690. Found: MHerr]:

690. 6:12 matter was collected by filtration. Drying gave 4-p1perazm- -ylcarbonylmethylbenzamdme
bis(trifluoroacetate) (1.04 g; 1.81 mmol, 100%) as a white solid; '"H-NMR (300 MHz,
DMSO-d,): 9.30 (d, 4H), 9.15 (br s, 2H), 7.70 (d, 2H), 7.40 (d, 2H), 3.85 (s, 2H), 3.65 (br d, 4H),

15  4.20-3.90 (m, 4H).



cis- 1 ,5-cyclooctyl ene 4-(4-am di nobenzoyl am nonet hyl)- 1

- pi peridi ne(c}@blg%‘ygﬁt e 27 PCT/US97/13422
4- (2-pi perid-4-yl ethyl carbanoyl ) -1 - pi perazi necar boxyl at e ( Conpound 96) ;
Cal cul ated for WO 98/ 04537

PCT/ US97/ 13422 -62- Clerr]Herr]Nerr](er rg : MHerr]: 697.9, Found:
Mierr]: 697.7; cis-1,5-cyclooctylene -

4- (4-am di nobenzyl car banoyl ) - 1- pi perazi necar boxyl ate 3

4- (2- pi perid-4-yl)ethyl carbanoyl]- 1-pi perazi necarboxyl ate (Conpound 97);
Cal culated for Clerr]Herr]Nerr] qerr]EXle[lHrE}l 698.9, Found: MHerr]:

698.7; cis- 1 ,5-cycl oc |.ene 4-(4-am di.nophen Ifo | am nomet h -1
- pi peri di necar boxylycgig clooctylcncg4 -( -a.mq inopheny acet ) l-jg%erazrynecarboxy}/ate)

4- (2-pi pgrid-4-ylethyl cay - K | dfﬂif S‘%ﬂ'g@und 98) ;
Cal cul aP%d for C[err]H[erﬁ? %f' WE ﬁﬂ grﬂgﬁi% 3 ,%méo nd: MH err]:
733.4; cis-1,5-cycl ooctyl ene 4 [2 (1- agCdmpowido®t)i d- 4-yl ) et hyl car banmoyl ] - 9

1 - pi perazi necar boxyl ate
4- (2- pi perid-4-yl et hyl carbanoyl ) - 1- pi perazi necar boxyl at e ( Conpound 99);

GUES e T A AT ARt R

- pi peri dg nerambaxyBenzel, R is Zp{pdrigidpaedngt, &' id iyl ﬁﬂrngNHb(o;- X? and X® each are
- pi per azi necar boxyl at e (Oorrpound 100); Calculated fo
C[ er r ] H[ er ri.Afpiperazipdeng, X gl &' epch &9 7CE0)Qro¥hand maeh afe a 80B8ledt beridsartd X° is

5-cycl ooct rret hoxycar bonyl am di nobenzyl car banoyl )- 15
1- pi per azi nyﬁzxwoﬂy

4-(2-pipgrid-4-yh habgh (BOQHED. ;
Cal cul ated for qﬂé}f#g{lﬁﬁ?ﬁ%&eg?% l?ﬁE%EMP;%%ﬂ%‘&ti‘:tgﬁnd %Ic-tl)[ g?gr%n?ol),
756. 4; and preparéd 8s nyEXammnie $0omas dissolved in DMI‘ (1.0 mL) and the solution was treated with

g- éfpgfﬁgl %{ﬁ‘%?%iir ?JP&F‘H@@&ES’BQ caraté)ggloﬁ;g %og) Cal cul ated for
C[ err]Hgrrg. M g—f&%%ﬁ%carw ﬁJrszﬁﬁ%gZeé f%ﬂgar%%yl Carabﬁg%gar%ox%Wb@n?g%

, 5- Pent anet hyl ené 'di yl)
- p| per azi nemapabed(yi ot Eangile 26,00 AIME ( B.) rihewdsdddedambithi sniktuee paestaret ovemiglit

- guani di ndBEEPPeIRRd il Sepiiue Hehoasav e B oromathans I AL} 4) ppd the
each argg 1 maileRAds oD in ¥h&EI0. TR Wsidue was triturated with diethyl ether giving a foam
residue. Purifying from the residue by preparative reverse phase HPLC and lyophilization of the
pure fractions gave cis-1,5-cyclooctylene 4-(4-amidinophenylacetyl)-1-piperazinecarboxylate
18  4-(2-piperid-4-ylethylcarbamoyl)-1-piperazinecarboxylate as a colorless solid; Electrospray
LRMS: Calculated for C;iH;,N;O5: MH": 683.9; MH,'%/2: 342.5,, Found: MH": 683.8;
MH,*%/2: 342.3.

21 Proceeding as in Example 31 and substituting different starting materials the following

compounds of Formula I were prepared:

cis-1,5-cyclooctylene 4-(1-amidinopiperid-4-ylacetyl)-1-piperazinecarboxylate
24  4-(2-piperid-4-ylethylcarbamoyl)-1-piperazinecarboxylate (Compound 95); Calculated for
C1.HsN;Oi: MH': 690.9, Found: MH": 690.6;
cis-1,5-cyclooctylene 4-(4-amidinobenzoylaminomethyl)-1-piperidinecarboxylate

27 4—(2~piperid—4-ylethylcarbamoyl)—l-piperazinecarboxylate (Compound 96); Calculated for



Xerr] each are -C(OQ O and Xerr]-Xerr]-Xerr] together are

1, 5- pent anq,wy%,@‘{gg-, tert-Butyl 4-(4-guanidi nobenzyl carbanoyl periiser13422

- pi perazi necarboxyl ate trifluoroacetate 27 (306 ng, 0.62 muol.) was treated
with neat trifluoroacetic acid (1nlL) at roomtenperature over ten m nutes
to give a colorl ess honbgeneous solution. The liquid was concentrated and
the oily WD 98/ 04537 -62-

PCT/ US97/ 13422 -63- residue triturated with diethyl ether (3x 10ni)

foll owed by drying in vacuo to a colorless foam The deprotected piperazine
salt was t(D,@HssNaﬂagMHm&WMo(xﬂd MHI'.)69‘7CH | owed by addition of 3

di i sopropyl et hyl, am ne pentyl ene
di (chl or of or mat@s-1{7ey 0%3@14 W{g}b%h?wﬁ%bﬁm@w%@%ﬁcmﬂateo stir

AT N T A Y T TR

dry| ng In @gggmgo‘lfhﬂﬂcrgggeg raued: i MH* V6o ',taken i nto wat er (5 m.) and
purified by preparative reverseﬁghase HPLC and | ophilization to give 1

, 5-n-pentyl ene ds—pﬁ-@w@mim% éfmf%m‘d&lﬁ a{anylamipomethyb)i Inpipenidinscartoxglate

SR e R e e i

Proceedi ngcgH, NJO ],E)Mmpl'gﬁ Fated: qqgst';;gutl ng different starting materials
the foll owing corrpounds of formula | were prepared: 12 1

, 4-t et ranet hyl etne-lcﬁ-c)[czleqwlgmm‘h[l}( hmh)aimqmmdb‘h-oﬁyﬂhylcmbamoyl]

A TN R TIG EE ———

4- guani di Ragaxty azin- 1
-yl car bon;qdb I ehd79§2, qﬂélg?t%&el?gr;%g?g}%o%?np%w %grr?poundhl(lc),ﬁSg965r Cal cul at ed

for Jerr]Her r:}zN[leﬁ*—cy]d]ﬁmtyl]me M{-emuqmopﬂﬁﬁylsarbﬁmuyma}lw{ bpigeridB®Garkoxylate

4- guani di npbenzyl 1 8 4- nLdln benz arba raz 1

-ylgcar E)%n '? BBPéHS)A Yl}eé‘yl%ﬂiﬁ‘%pé&? SRy ée J898)6()0?;3]‘:@% aﬁ?rat ed

for Clerr]dl ﬁr%P ?m_[} ge;?](l;gu%i[ﬁg“ 56(77 8, Found: M—l[err] 677.4; 21
efiz

4- guani di no uani di nobénzyl car banoyl ) pi perazin- 1
-yl car bonyl ] hepma-rloybyc}looctylene‘# -(4-N-methoxycarbonylamidinobenzylcarbamoyl)-

15 l-piperazinecarboxylate 4-(2-piperid-4-ylethylcarbamoyl)-1-piperazinecarboxylate
(Compound 101); Calculated for C;;H;;NgOg: MH': 756.9, Found: MH*: 756.4; and
cis-1,5-cyclooctylene 4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate
18 3-piperid-4-ylpropyl-1-piperidinecarboxylate (Compound 102); Calculated for
CyHssNgOs: MH": 683.9 Found: MH": 683.3.

EXAMPLE 32
21 1,5-Pentamethylene di[4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate]
(Compound 103)

The following is the preparation of 2 compound of Formula I in which R' and R? each are
24 4-guanidinobenzyl, X! and X’ cach are -NHC(0)-, X? and X® each are 1,4-piperazinylene, X® and
X each are -C(0)0O- and X*-X*-X* together are 1,5-pentamethylene.
tert-Butyl 4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate trifluoroacetate
27 (306 mg, 0.62 mmol.) was treated with neat trifluoroacetic acid (1mL) at room temperature over

ten minutes to give a colorless homogeneous solution. The liquid was concentrated and the oily



| - pi per azi necar boxam de (Conpound 107); Cal cul ated for

Cerr]H err]|wpasoks¥err]: MHerr]: 691.9, 24 Found: M err]: PEINSH}/13422-

4- guani di nobenzyl 4-{8-[4-(4-guani di nobenzyl car banoyl ) pi perazin- 1

-yl carbonyl ] octanoyl } - 27 1-piperazinecarboxam de (Conpound 108);
Calculated for CJerr]J]Herr]Nerr]Jerr]: M-g3e_rr] : 756.9, Found: MHerr]:

756. 4; WD 98/ 04537 )

PCT/ US97/ 13422 -64- 4-guani di nobenzyl

4-{9-[4- (4-guani di nobenzyl car banoyl )gg erazin- 1 -ylcarbonyl]nonanoyl }- 3

1 - pi per azi Féidue iteeatediwithdantind wrher { meI@afoagwad by dnung in vacuo to a colorless foam.
AC} g:n.r Lﬁaggé’k% &é}%l)tgit_%? Hée'}’aﬂ e sra]t: szs]tf?éngfaktaﬁloffiPodbM2% rrn]L) fgl}‘o%ve%; by addition of

7- [ 4- (4- gni giisepRyyIethPamBa(0)d h| P madablly akd)l, S-aifeafy¥dnk ReRh R ¥ rhate) (70 mg,

1- pi per azi necar boxam de (Conpound 110); Cal cul ated for

d err] H er r 0.8 sl andrthe mixfuea wis alpeeddo stiolon ane hoyret rdom Bepemture. The reactidn
, 5- pent anet hyl . ene_di [ 4- (4- guani di nophenyl acet vyl ) pi perazin- .1 -yl carhonyl
(Gonpouna. 1SR st RBER R o W R i 1 (R Bloea
Found: M5l egy bryidittitr vircud. FThé iRl Rialds i i i
di[4-(4- guan)r dli'yrlfgépl‘henyluacet yl') pi pear aizafﬂ/?s tlake_:r;/fné%'rwg%err]ﬁ T‘Lﬁm d p\(r&%ip%glgpamtzvc
112); Cal cutextme phase HPC mhdiyephilidhworn fo(dies I,5-n-pdrtyend : 661. 8, Found:

MH err]: 661; 1 ,7-heptanethylene di_ [4-(4-guani di nophenyl acetyl) pi perazj n-
1 -yl carbo né‘lf‘?'(‘t'&?ﬂig@ﬁ ngy Ebat%yg)uh-Etpéﬁzm?armvmwérqﬂw[eéﬁ ameynbpypy solid;

VH C b7 Y ] . 4 dnl +. : *.

s- pent aftet RTERE N PG Gl e CIORaoRNIL T0s & FRB ik oo, )
(Conpound 114); Calculated for CJerr]Herr]Nerr]Jerr]: M{err]: 681.8.

F d: M . 681.4. EXAMPLE 32 18 In Vit

hosay of Trypt asBrocaping es BriwmReFAand ubriting ditipe seriugnpterial i) lowing
t est comop%&&%?g{wa%&%%ﬁﬁﬁgﬁ%) in Tris buffer (conprising: Nad,

100 MM Tri s, ét hane sul fonic acid,

12 1,4-tetramethylene di{4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate]
(Compound 104); Calculated for C;,H,(N,,0: MH": 695.8, Found: MH*: 695.8;

4-guanidinobenzyl

16 4-{5-[4-(4-guanidinobenzylcarbamoyl)piperazin-1-ylcarbonyl}valeryl}-1-piperazinccarboxamide
{Compound 105); Calculated for C;,H,N,,0,: MH*: 663.8, Found: MH': 663.4;

4-guanidinobenzy!

18 4-{6-[4-(4-guanidinobenzylcarbamoyl)piperazin-1-ylcarbonylJhexanoyl }-
1-piperazinecarboxamide (Compound 106); Calculated for Cy;H,eN,,0,: MH*: 677.8,
Found: MH": 677.4;

21 4-guanidinobenzyl
4-{7-[4-(4-guanidinobenzylcarbamoyl)piperazin-1-ylcarbonyl]heptanoyl}-
1-piperazinecarboxamide (Compound 107); Calculated for C,,H;(N,0,: MH': 691.9,

24 Found: MH': 691.5;

4-guanidinobenzy!
4-{8-[4-(4-guanidinobenzylcarbamoyl)piperazin-1-ylcarbonyljoctanoyl}-

27 l-piperazinecarboxamide (Compound 108); Calculated for C;,H;,N,Og: MH*: 756.9,
Found: MH*: 756 .4,



21 2.5 mMM CaC[err], 0.5 mv DMSO, 10% glycerol, 5%

pol yoxyet SRRagbi tan nonol aurate (Tween-20), 0.05% hepapiimysgmiagy N,
and pH 8. wer e |ncubat ed for 1 hour at roomtenperature and then

Tosyl -Gly Pro-Lys-para-nitroanilide was added such that the final 24
concentration of the assay m xture was 0.5 mM Hydrolysis of the substrate
was foll owed spectrophotonetrically at (464 nn) for 5 mnutes. Apparent
inhibition constants (Klerr]) were cal culated fromthe enzynme progress
curves using standard mat hemati cal nodels. 27 Human tryptase can be
purified from higmAidinttgnayld skin tissue sanples (e.g., see Smith et al.
(1984) J. Biol. Chem 59: 11046-1105 1; and Braganza el al. (1 991)

Bi ochem 4-{9»{&)—(9&1@ngismbenzylcarbamoyl)prperazm— -ylcarbonylinonanoyl}-

PCT/ USQ7/ 13422 -.65- .30. 4 5007 n ai ned
commer Pca Tp;’/pe(r%mﬁeca’q %97%’ é’%‘g%ﬂ‘ %P@a&f gr”ﬂ sl “Qﬁt ﬁgﬁ‘;”%éear ch &
Technol ogyeudd: AeAS. 710801 gi @) . Porcine intestinal mucosa 3 heparin and

Tosyl -Ad y-Pro-Lys-para-nitroanilide can be obtained from Sigma Chemi cal
Conpany. Proceddimidirebengydcri bed in this appli catr on or by nethods known to

th f i kill the foll f F la |

or epar 8d_ AHd-Geasridisberne o SRS o Por i ound 1.
K =0. Q( SERS

Lo r] 0. OFTereghee @n%%ﬁrﬁ"%dﬁ“ﬁ{‘“"f@a%g%%“* P &@ﬁp"ﬁ‘ ;6§18

K[ err] =0. BFpad: IMH":@GoRund 6, K[err] l[err]l\/l Corrpound 7, Klerr]=0.3[err]M
Compound 8, Klerr]=4[err]M Caonpou 9, K e =0.4[ e Conpound 10,

K[ err] 21[ er r ] M- cReRidmelyiene dr{féﬁg}wd@gmny@sﬁﬁwewamm- -Kicarepdd. o[ err] M

12 Conpo 1 r 0 (1M
Corrpourlqd) Etganmrﬁ ‘33’ %?g?lg%%%%ﬁ%gﬁ‘? WK[ éﬂ #qu’ %’eﬁffMﬁggh’})ound 17,
Klerr]=1 [er r] M6 Eormwﬁi}deﬁe&i:[dq&gua]mﬁnd}ﬂbﬂyla&Ml);ﬁ‘pémﬂu—nGb'ldaﬁbonyl]
Klerr]=1.2 npound 20, QKéerr —3.4&8{'5]% Conpound 21,

K[ er r ]120. Q}Pp?\md 111@)’ @Uﬁb‘é@ﬁcfo 14HPNaeQy 21 66T §.\roung Vilin 633,

(EREEULY TN S et -
Klerr]=2[ ettdsdlMux{aonmmﬁlcal&tedlfbxecrs}l—m,@J]Nm -CoTNOUHvdn@OMHKE &764=hnd er r 1 M

Compound 30, K err] 031[err]M 18 Compound 31, K{err]— 1[e rIM Canpound
32, K['&rr]=2[ ePrgxerl éxn%p@m%h edﬂ[%gumrﬁqcmhpp@cc yl)piperazin-1-ylcarbonyl]

(Compound 114); Calculated for C,,H,,N,;0;: MH': 681.8. Found: MH": 681.4.

EXAMPLE 32
18 In Vitro Assay of Tryptase Inhibition

Mixtures of human tryptase (15 pg/mL) and test compound (varying concentrations) in

Tris buffer (comprising: NaCl, 100 mM; Tris, 50 mM; 2-[N-morpholine]ethane sulfonic acid,

21 2.5 mM, CaCl,, 0.5 mM; DMSO, 10%,; glycerol, 5%; polyoxyethylenesorbitan monolaurate
(Tween-20), 0.05%; heparin, 25 ng/mL; and pH 8.2) were incubated for 1 hour at room
temperature and then Tosyl-Gly-Pro-Lys-para-nitroanilide was added such that the final

24 concentration of the assay mixture was 0.5 mM. Hydrolysis of the substrate was followed
spectrophotometrically at (405 nm) for 5 minutes. Apparent inhibition constants (K;) were
calculated from the enzyme progress curves using standard mathematical models.

27 Human tryptase can be purified from human lung and skin tissue samples (e.g., see
Smith et al. (1984) J. Biol. Chem. 59: 11046-11051; and Braganza ef al. (1991) Biochem.



Compound 34, Klerr]=3[err]M Conpound 35, Klerr]=0.8[err]M Conpound 36,
K[ err] =0. 6] ewb]osloss3onpound 37, Klerr]=0.07[err]M Conpound 38PCTUS97/13422
Klerr]=0.004[err]M Conpound 39, Klerr]=0.004[err]M 21 Conpound 40,
Klerr]=4[err]M Conpound 41, Klerr]=0.7[err]M Conpound 42,
Klerr]=0.02[err]M Conpound 43, Klerr]=0.4[grr]M Conpound 44,
Klerr]=0.02[err]M Conpound 45, Klerr]=0.08[err]M Conpound 46, Klerr]=1
[err]M Conpound 47, K=0.3[err] M Conpound 48, Klerr]=0.09[err] M 24
Compound 4 K| er%b 2[err]M Conmpound 50, Klerr]=0.08[err]M Coné)ound 51,
Kl err] =l pbp fpandchupsan rrast pel} line ovgtssiped soramesiealivde g3 ICN Biomedicals,

K =6

K% :; H :2% :;H% %%ﬁh%‘%@s %err &O%fééoﬁf’ﬂ %npbun%y&%'} ??{fex}e ‘]‘teit[“ba} F]‘f??sa
27 Corrpgunxde n akll GoEYI=Oly PRI YsMar&aitesntlfiexan bKbbfalred Fronl srég&dd\d:he@qamound
60, Klerr]=5[err]M Conpound 61, K err]=41[err]M Conpound 6

K[ err]=0. Z[GGm}JMY Compound 63, Klerr]=2[err]M WO 98/ 04537
PCT/ US97/ 13422 -66- Conpound 64, Klerr]=1[err]M Conpound 65,
Klerr]=0.001[err]M Conpound 66, Kl err]=0.02[err]M Conmpound 67,

Klerr]=3[err] M r
K% err } :OF 5[ e]r r] Mﬁ@g@égioﬁg%sﬁ%gc%ﬁ lﬂh(g%’r ?&%ﬁ%&%ﬂ gﬂr?ﬁ/{%%gﬂ%\&% toﬁose of ordinary

K[ er r ] =06 8[ skill }ti4 foﬁowprgnuﬂn;iﬂpdé@fdfddrmﬁi Ivere pldrareGoand oesnal f68¢ryptase inhibitory
K[ err]=0.00 cglvrr ]M Conpound 74, Klerr]=0.04[err]M Conpound 75,

K[ err]=0.01% Conpound 76, K[err]=0.1[err]M Conpound 77,
Klerr]=6[err] M Corrpound 78, Klerr]=0.1[err]M 6 Conpound 79, Klerr]=
1[err]M Conpound 84, Klerr]=0.06[err]M Conpound 85, K[err]=0.9[err]M

Conpound 86, K| erianuﬂBl K. =DJ0D3 &Mmrﬁbn@uﬂc? 2, I{§[=918p]\4=([2<ﬁ15;icmnd BMWK =00 fpdadnd
88, Klerr]=0. 1f[err npound 89, Kerrb llerr] M nmpound 90, K= 1
[err]M ZLonbempeumh4, lkreﬁP}IsM Comppin =0 2y M Seavepoyind 6K{<e71p}\4=o 1[err] M

oo oAU T AR R R Al RULBIALY oo
K[ err]=0. Ooo&hpbﬁddvlo ®oEPAVn CoBound EY, ﬂ(li@OQBI{/I?Cthbu@ImW2QQI

Klerr]=0.05[err] ound 100, Klerr 009&43” Conmpound 101,
K[ err] =020 @mp?w}d @;%o@ﬁaumgompml%&p umwommm Ko SuM;

< o] —o. oar2RPoRRd 5 RTaT AN Setmead I TSGR Cotrplhe SR S 0886
K[ er r] =0. 000dhpbeiddi 9, @HDQHW%%QM@NK—@«;Q&?QE dunB/tZIQQED@ggW 109
Kl err]=0.0007[err] M rrpound 11 0, Kl err]=0.0008 err]M npound 111,

K[ err] =08 3[@¢mpwﬂmﬂ6ﬁ%auh’[ Campciind 23, 30=4pM; Compoauhpbad0.3ub1;
Klerr]=0. 00‘5&% Jml\é 2?, riﬂ-(?ﬁ&ﬂﬂ\'?lf‘eo%p%énd ﬁ, ?(ri__ 9p(RA,OéomLound]M Ki=2uM;
Compound 28, K=4uM; Compound 29, K;=1uM; Compound 30, K;=0.031uM;
18 Compound 31, K;=1uM; Compound 32, K;=2uM; Compound 33, K=1uM;
Compound 34, K;=3uM; Compound 35, K;=0.8uM; Compound 36, K;=0.6uM;
Compound 37, K=0.07uM; Compound 38, K;=0.004pM; Compound 39, K;=0.004pM;
21 Compound 40, K;=4uM; Compound 41, K=0.7uM; Compound 42, K;=0.02uM;
Compo_und 43, K;=0.4pM; Compound 44, K=0.02pM; Compound 45, K;=0.08uM;
Compound 46, K;=1uM; Compound 47, K=0.3uM; Compound 48, K;=0.09uM;
24 Compound 49, K=2uM; Compound 50, K;=0.08uM; Compound 51, K=1uM;
Compound 52, K;=0.04uM; Compound 53, K=6uM; Compound 54, K;=0.1pM;
Compound 55, K;=2uM; Compound 56, K;=10uM; Compound 57, K=2uM;
27 Compound 58, Ki=0.1uM; Compound 59, K;=0.5uM; Compound 60, K;=5uM;
Compound 61, Ki=41uM; Compound 62, K;=0.2uM; Compound 63, K=2uM;



EXAMPLE 33 18 In Vi vo Assay of Asthma

Al lergic sReesédr acteri zed as dual responders (i.e., disppeywsgnsatdy and
| at e phases of bronchoconstriction) are challenged with antigen (e.g.,
Ascaris suum). The sheep are 21 adm nistered test conpound or vehicle by
aerosol inhalation at 0.5 hours before and at 4 and 24 hours post antigen
chal I enge. Specific lung resistance (SRLY$6-s nonitored via an esophageal

bal | oon catheter just prior to the first test conpound or vehicle treatnent
and every 0.5 to 1 hour 24 thereafter. In addition, airway responsiveness
i's noni t oCemhpbuhd62, Id,ayﬂl\/prﬂomtpomd 651 K;g0.0000Mt Compouaish, Kt .0BuMsequent to
adm ni stration of test _conmpou or vehicle at 24 hours post antigen

chal | engeCompounh 67,5z pik muml 68, K50 98M; Eampennd 69.Ka0-SkMsponsi veness

by 900% ( pefigeknd 70 KEbsE GRisefl 75 K SOGAR CRRPE T2 CbdiMiles, o o'
PCT/ US97/ ésfh%%und 7§7K—edmm@ Ripednd 74, m%omﬁamn%ahﬁdswfk W@?Mac hol

(10 mg in 1 nL of l) by aerosol inhalation until Rl err] i néreased
by 400% Gompound 76%59 TuMsEeripaind Y 7y K s6pMs Gonkridund 7&:11&#9 lprvase

br onchBcoRGERPEE o KoM Geinrpad da A Dk8F Fotreupb & r'@?ﬁ@ﬂdc'hgf Cenge.
[ addi U1 ehmptehd B LORRLMA CHARRRENY LD (SYRECHARRRBH NER03

car bachol a 6 60%decrease in Pderr] 1|s ' obséerved). She B t’r eat ed
wi t h t r ypCoampound B9 Ke0d pid; Oarhpamdido] K =laM Gﬂmmnbstb,ri(:eOQpM riction
(i.e., at 4 to 8 hours post antigen chall enge mai ned at _basa

evel 59 FampREnd 93 6e 1AM TP IoR ARG Campsun 66 =8 JO78VE oxchi bi

any hyper | ngfl-‘,g a
Phar matceutC F%ﬁgglﬂ—% at6 I%C%Hm g“'{?‘?"ﬁ‘ﬁ?ﬁg %X% % h%r n’ur!f’ab'fwl
ORAL FORMJbmpothd %mgom}uM Compound 90, K,=0.05uM; Compound 100,30=0.009um; Ci tri c
Aci d l\/bnoh drate 105 n?
ompound 101, K=0.04pM; Compound 102, K;=0.08uM; Compound 103, K;=0.001pM;
Compound 104, K=0.003uM; Compound 105, K;=0.04uM; Compound 106, K=0.004uM,
Compound 107, K;=0.0001uM; Compound 108, K;=0.0005uM; Compound 109 K;=0.0007uM;
15 Compound 110, K;=0.0008uM; Compound 111, K=0.3uM; Compound 112, K;=0.09uM;

Compound 113 K=0.005uM; and Compound 114, K=0.058uM.

EXAMPLE 33
18 In Vivo Assay of Asthma

Allergic sheep characterized as dual responders (i.e., displaying early and late phases of
bronchoconstriction) are challenged with antigen (e.g., Ascaris suum). The sheep are
21 administered test compound or vehicle by aerosol inhalation at 0.5 hours before and at 4 and 24
hours post antigen challenge. Specific lung resistance (SR, ) is monitored via an esophageal
balloon catheter just prior to the first test compound or vehicle treatment and every 0.5 to 1 hour
24 thereafler,
In addition, aiMy responsiveness is monitored 1 to 2 days prior to antigen challenge and
just subsequent to administration of test compound or vehicle at 24 hours post antigen challenge.
27 For the purposes of this application, airway responsiveness is defined as the cumulative dose of

carbachol required to increase SR by 400% (PC,y). The PC,q values are obtained by



15 Sodi um Hydr oxi de 18 ng Fl avoring

Wt er WO 98/04537 g.s. to 100 nL 18 PCT/US97/13422 -

| NTRAVENOUS FORMULATI ON Conpound of Fornul a | 0.1-10 ny

Dextrose Mnohydrate g.s. to nmake isotonic 21

Citric Acid Mnohydrate 1.695 nmg Sodi um Hydr oxi de

0.18 ng Water for Injection i g.s. to 1.0 nL 24 WO

98/ 04537

PCT/ US97/ 13422 -68- TABLET FORMJLATI ON Compound of Fornul a |

1% 3 administering (fte B0 breath unity ofd “catrbaghet € 0 mg in 1 mL of PBS) by aergsbinhalation
: : 0 : I

f’(t%)earl Cv\gcb’giib%s‘i’as increased by 400%. 25% Col | oidal Silica

PCT/ US97/ 13422 -69- W CLAIM 1. A compound of Fornmula I: in which:

[err] Xerr] is ((Jerr])cycloal kyl ene, hetero(C[err])cycl oal kyl ene,
(C err])3aryl ene Sheep traated mothGiebiald §xhilit earky; phfebrohchindnsifiction]fraam 6 to 4 hours post

| ndepende ntalnxgéncihezxﬁlglx&ea;niéylla{eenpiase bronchoconstriction from 4 to greater than 8 hours post antigen
challenge. In addition, vehicle treated sheep exhibit hyper responsiveness to carbachol (i.c., a
6 60% decrease in PC,q, is observed).
Sheep treated with tryptase inhibitors do not exhibit late phase broncoconstriction (i.e., at
4 to 8 hours post antigen challenge, SR; remained at basal levels). Further, sheep treated with

9 ftryptase inhibitors do not exhibit any hyper responsiveness to carbachol.

EXAMPLE 34

Representative Pharmaceutical Formulations Containing a Compound of Formula 1.

12 ORAL FORMULATION
| Compound of Formula I 10-100 mg

Citric Acid Monohydrate 105 mg

15 Sodium Hydroxide 18 mg
Flavoring
Water g.s. to 100 mL

18 INTRAVENOUS FORMULATION
Compound of Formula I 0.1-10 mg
Dextrose Monohydrate q.s. to make isotonic

21 Citric Acid Monchydrate 1.05S mg
Sodium Hydroxide 0.18 mg
Water for Injection g.s.to 1.0 mL

24



X[err] and X/ err] are independently a covalent bond, -C(O-, -C(OOG,
-Q0(O) - g@@sm@errl)-, 9 -N(Rerr])C(O-, -S(O][err] N Rpeiigsd7izazz
-N(R3) S( 0) ON(Rerr])-, -N(Rlerr] )OO, -N(Rerr])(ONRerr])-
or -OC(O O, wherein each R err] is independently hydrogen, (C[err])alkyl
or (CJerr])cycloalkyl, with the proviso that X err] and X[ err] are not both
coval ent bonds; 12 X[err] and X[ e$8] are independently -C(O) -,
-0, -0O-, -AONRerr])-, -N(Rlerr])X0Q-, -S(Oferr]N(Rerr])-
-N(Rlerr])S(Q[err]-, -O(QNRerr])-, -N(Rerr])(0Q0,
-N(R[err])C(C»N(R[err])- or - OO QABLEVPORMULATON is as defined above;
X[err] and X err] are independently ((err])al kyl ene,
hetero(C[err])aI kyl &mnpmmp@fﬁmqleir]- or -X[err]-Xé¥r]-, wherein Xerr]

IS rr])al kyl ene .or het al kyl ene and X e is

(C[((aﬂ]e’) c]yz:Ioa?/kyI er{‘g CHIeTYR I %@E%Hﬁ)czcloal kyl ene : 5%(18" Rlerr] is
Rlerr]-Xerr]- or Rgéhi-Adigrr]-, wherein: Rerr] is agino, am dino,
guani dino, | -imnoethyl or rrethylamno Xerr] is (C[err])al kyl ene,

het er o( C4. 6) al kyl en&olloadabBdimro( C[ err]) al kyl ene, 21 1%.
oxo(C[err])alkylene or -X[err]-Xerr]-Xerr]-, wherein Xerr] is
(derr])cycloal kylene, hetero((err])arylene, hetero(([err])cycl oal kyl ene
or phenylene, Xerr] is (Cerr])alkylene and Xerr] is ((err])alkyl ene,

wherein the sumof nl4 and nl6 is O, 1, 2, 3 or 4, 24 Rl err]
is a group selected from azetidin-3-yl, benzoi m dazol -4-yl,
benzoi m dazol - 5-yl -70- imdazol-1-yl, imdazol-2-yl, imdazol-4-yl,

2-imdazolin-2-yl, 2-imdazolin-3-yl, 2-nethylimdazol- 1-yl,
4-met hyl i m dazol -1 -yl, 5-nethylimdazol- 1-yl, 3 1

-nmet hyl pi perid-3-yl, 1 -nethylpiperid-4-yl, piperid-3-yl, piperid-4-yl,

pi perazin- |-yl, piperazin-2-yl, pyrid-3-yl, pyrid-4-yl, pyrimdin-4-yl,
pyrimdin-5-yl, pyrrolidin-3-yl, 1,4,5 ,6- tetrahydropyrlmdln 2-yl, 1
,4,5,6-tetrahydropyrimdin-4-yl and 6

,4,5,6-tetrahydropyrimdin-5-yl and any car bocycl i c ketone or thioketone
derivative thereof, which group is optionally substituted with one or nore
radi cal s selected from hal o, hydroxy, nercapto, ((err])alkyl,
(derr])cycloalkyl, (Cerr])aryl, ((err]4)aryl(Cerr]4)alkyl, 9
(derr])al kanoyl, (Cerr])al kyloxy, ((err])aryloxy, ((err])cycloal kyl oxy,
(derr])al kyl oxy, (Cerr])alkylthio, ([err])cycloal kylthi o,
((err])arylthio and -NR[err]R err], wherein R err] and R err] are



i ndependent|y selected from hydrogen, (Cferr])al kyl, ((err])al kanoyl,
(derr])cycl ddaser 12 (derr])aryl, and X err] is pCTNSI7/13422
(derr])al kyl ene, hetero(([err])al kyl ene, heterooxo(( err])al kyl ene,
oxo((err])alkylene or -Xerr]-Xerr]-Xerr]-, wherein Xferr] is as defined

above for Xerr], Xerr] is ((err])alkyl ene and 15 X err]
is (err])al kyl ene, wherein the sumof n176%nd nl19 is

Rlerr] is Rerr]-Xerr]- or Rlerr]-Xerr]-, wherein: IIIIIIIIIII&IBMWFIII,
-i m noet hyl or nethylam no, 18 X err] |s ¢ err]" alskylene,

het er o( C[ er \WE@LIkAIMNe, het erooxo(C err]) al kyl ene, oxo(C[err])aI kyl ene or
-Xerr]-Xerr]-Xerr]-, wherein Xerr] is as defined above for Xerr],
Xerr] is (Cerr])al kyI ene and X[err] is (Cerr])al kyl ene, wherein the sum
of n22 and n24 is O, with the proviso that when
Rlerr] is am no flhen )@ uﬁs)‘{%iéptm%\é{a err])al kyl ene or oxo(([err])al kyl ene
and n22 is not 1, 2, 3 or 4, Rerr] is as defined above for Rerr] and 24
Xerr] is (Cerr])al kyl ene, hetero({err])al kyl ene,

het eroox& ([ err])al kyl ene, oxo(d err] Rhixkxiotex r -X[err]-Xerr]-Xerr]-

wherein X err] is as defined above for Xerr], ¥] is (Cerr])alkyl ene
and X err] is ((err])al kyl ene, wher ej RAb| )? on n25 and n27 is 0, 1 or
2; 27 wherei n each al kyl ene, cyc oal Kyl ene, heterocycl oal kyl ene,

phenyl ene, aryl ene and heteroaryl ene, as defined above, are optionally
substituted with one or nore radicals selecked from hal o, hydroxy,
mercapto, ((err])alkyl, ((err])cycloalkyl, (Jerr])aryl, 30

(derr)aryl(derr])al kyI , (derr])al kanoyl, ((err])alkyl oxy,
(err])aryloxy, ((err])cycloal kyl oxy, -71- ((err])al kyl oxy,
(err])al kyniahich: (Cerr])cycloal kylthio, ((err])arylthio and
-NR[err]Rlerr], wherein Rlerrl and REFE‘E(L] are as defined above; with the
provi so that covakdf{Chelsysloalsylsae. hs 1g)cycloalkyleng CameaTYI58E 6F 0at ons

cont ai ned, w Xerr], Xerr], Xerr], Xerr] and R err] and any
heteroat%rrshtg%n ’ﬁi%&imf’n X[err] X[err], Xerr] and Xerr]; and the

phar maceutical ly mm%k&&g&ﬁ&ml%{myﬂmem@r odrug derivatives and
protected derivatives 6 thereof. 2. The conpound of Claim1l in i
X' and X are mdependemly a covalent bond, -C(0)-, -C(0)O-, -OC(O)- -C(O)N(R Y-
3 -N(R*)C(O)-, -S(0),N(R?)-, -N(R*)S(0),-, -OC(O)N(R?)-, -N(R*C(0)O-, -N(R>)C(O)N(R?)- or
-0OC(Q)0-, wherein each R’ is independently hydrogen, (C,.;)alkyl or (C, s)cycloalkyl, with the
proviso that X' and X? are not both covalent bonds;

12 X3 and X7 are independently -C(O)-, -C(0)0-, -OC(0)-, -C(O)N(R?)-, -N(R*)C(0)-,
-S(0),N(R?)-, -N(R?)S(0),-, -OC(O)N(R?)-, -N(R*)C(0)0-, -N(R*)C(O)N(R?)- or -OC(0)0-,
wherein R? is as defined above;

15 X? and X® are independently (C, ;)alkylene, hetero(C, 5)alkylene, -X'%-X!\- or -X'.X0-,
wherein X'® is (C,.)alkylene or hetero(C, ,)alkylene and X" is (C;y)cycloalkylene or
hetero(C, g)cycloalkylene;

18 R!is R*-X'- or R*-X"-, wherein:

R* is amino, amidino, guanidino, 1-iminoethy! or methylamino,
X" is (C,4)alkylene, hetero(C, ;)alkylene, heterooxo(C, s)alkylene,
21 oxo(C¢)alkylene or -X"-X-X'. wherein X is (C, ¢)cycloalkylene,
hetero(C;_g)arylene, hetero(C,s)cycloalkylene or phenylene, X' is (C,,,)alkylene and X'
is (C,,c)alkylene, wherein the sum of n14 and n16is 0, 1,2, 3 or 4,

24 R? is a group selected from azetidin-3-yl, benzoimidazol-4-yl, benzoimidazol-5-y!



Xerr] is cis-1,5-cyclooctylene and X/ err] and X/ err] each are a coval ent

bond or X @ cf§8164§371 4-phenyl ene 9 and X/ err] and X/ err] are pcruser/iz42
C[err])al kyl ene; X err] and X err] are independently a coval ent bond

-0 -, -NH(O-, -C(ON+H, -N(CH err])(O- or -S(O[err] NH+;

X err] and X[ err] are independently -C(O- or -C(O err]
are independently -Xerr]-Xerr]-, whereifi0- X err] Hlmm:'uﬂfmﬁﬂmﬁd or
nmet hyl ene and 15 X[err] is 4, 1-piperidylehe br s

1, 4-pi perazinylene; Rlerr] is Rerr]-Xerr]- or Rerr]-Xerr]- wherein
Rlerr] is am dijifgdazglsdsnl dmwr-zry&t;hﬁdiam 4@/,1 Zfmidazolin-2-yl, 2-1mxdazl§{x§13t§l i's
-X[err]-Xerr]-Xerr L wherein X err] 1, 4- phenyl ene or

1, 4- pi peri dyl eremetky mlqiazobl()d:[%me}bymslmhé YAndmethainyidazel-1-yl,

bipor @yl andsttV Bkt sI8 PHESGRHADT it Tl pinkp Rt piieig kT
is Rlerr]-Xer dlper&ﬁn-@[-ﬁr pyrid<B s gyrid- M@B??tlﬂxldlﬁ[@ilr %yﬁ'ﬁxmm pgﬂ%}xmﬂ L) no

or 1-im noethyl, is -Xerr]-Xerr]

wherein X err] ll,‘ESﬁrtahshyﬂxm}cymldthyyllé]é,ﬁ tétrahydranyyiddia;4-dl anl - pyri dyl ene,

(o118 al ky! erlehs SHEFEHremangii o Ay eachiakeonsor shiolstone dervative
Rierr] is benz%é&ﬁaz\% rﬁhp id dPridaRn) sujolsthluted'\mttﬂ&Fél)drﬁ rﬁor)élr?dlc% §/ellected from

2-im dazol i n-2-yl |'1'm dazol - 5- met azol -
1- et hyl p| peri dialb, Wdrowmexrcdpw §C1.8)atkyl,; (mu)@clmtmi(@au)&fyll (Cqasyl(Czplkyl,

pyrid-4 tetra rim
1, 4,5, @ tet rahi@r Qa’i‘aﬁ?ﬂx{% gﬁym(@‘rspryéw, 3,4)cycloalkyloxy, (Cpalkyloxyi s

(err])al kyle rr t 6 7

3-aza- 2- oxotri ggf R%ﬁg{o%@’d} %f}%)érjre#ﬁnﬁené“f ﬁ l}ﬁl g‘?%[rgir{?? F%ﬁ{;’eneang R are

-X[err]-Xerr] -erspem]lentlyvn‘abcedrfrcﬂéﬁ hydrbga:ns ((I, B)ﬂkﬂh&yxg)aﬂtﬁoylxi@ hbydlealkyl or

(C[err‘]Z%aI kyleng and X[err],.i L )h wherein the 6

sunof n and n2'xpg,)4@rﬁl|; alld gn ds (Co 6)31 y}ene eterO(C-) ﬁ)an(ylene heterOOXO(CJ 6)alkylen€
ox0(C,.¢)atkylene or -X'7-X'"..X ., wherein X'? is as defincd above for X', X"is
(C,17)alkylene and

15 X" is (C, palkylene, wherein the sum of n17 and n18is 0, 1 or 2; and

R? is R%-X%- or R%-X?!-, wherein:

R® is amino, 1-iminoethyl or methylamino,
18 X2 is (C,.c)alkylene, hetero(C,¢)alkylene, heterooxo(C,,)alkylene,
oxo(C, ¢)alkylene or -X22-X®.X*-, wherein X* is as defined above for X, X®is

(C.a)alkylene and X* is (C,,,)alkylene, wherein the sum of n22 and n24is 0, 1, 2, 3 or 4,

21 with the proviso that when R® is amino then X* is not (C, ¢)alkylene or oxa(C,¢)alkylene
andn22isnotl,2,3 or4,
R’ is as defined above for R® and
24 X is (Cpg)alkylene, hetero(C, ¢)alkylene, heterooxo(C; ¢)alkylene,

oxo(C, ¢)alkylene or -X?-X*-X?- wherein X* is as defined above for X", X*is

(C.as)alkylene and X7 is {C,;;)alkylene, wherein the sum of n25 and n27is 0, 1 or 2;
27 wherein each alkylene, cycloalkylene, heterocycloalkylene, phenylene, arylene and

heteroarylene, as defined above, are optionally substituted with one or more radicals

selected from halo, hydroxy, mercapto, (C, g)alkyl, (C,.;,)cycloalkyl, (Cs.10)aryl,

30 (Cor)aryl(C,.)atkyl, (Ci.g)alkanoyl, (C,g)alkyloxy, (C.ioaryloxy, (Cs.i)cycloalkyloxy,
This Sheet Has Been Replaced THIS SHEET HAS B FE N‘l
IR REPLACED




t he pharmaceutically acceptable salts, N oxides, prodrug derivatives and
protect ed dewio/sidsxsys thereof. 9 3. The conpound ofPCTVEEIMIEIA2Z N
which X err] is cis-1,5-cyclooctylene and X[err] and X[ err] each are a
coval ent bond; X[ err] and X[ err] are independently a coval ent bond, -C(O) -

- NHC( O O NH -S(O NH-; X d X tl
_c(8§-)or -g((ogo; CIé{err]( ?[serR[rzarr] X[Eaﬂ]r] \r/]\/nerEa:a fmmwm Mﬂf@@ﬁﬂndyno
or guanidino; and Rlerr] is Rerr]-Xerr]- or Rerr]- X[ &rry -

Rlerr] is am no or nethylam no, X errJ is trans-1,4- yclohexyl ene or
1, 4- phenyl ene, R{€rdalkylexy rfﬁde)ﬂkkb’ hioy(G,..i)exctieatiantthip, {(Cy...)arylthic and -NRR’, wherem

4- met hyl i m dazol 5- net dazo yrid-4

and X[err] is 15Rl€'%f§r7 P]'e)aa?l({g%}t aboyF; %"é?ﬁ%ﬂg‘fﬁv cé%vglenghgu{s not dectir
phar mac oy i cal l'y b@ﬁre%%aéemt&aé éo?aan%d)%itﬁii‘ﬁsn' R, @@kr Mg mnu\i@tanueaﬁy ﬁ&éf]oamms
protected derivatives thereof : he conpound C ai m 3in

X[err] and X[err}:oxaamedndéx@éhd@,rﬂgnd—ﬁ,@)d or 18 -NHC(O) X[err] and
Xerr] each are -C(O Q; Xerr ﬁlerxgl each are -Xerr] -X err] -

wher ei n X[ efhejphagmaceticallyaareens isalts qrifesy prpdrug d&npﬁtpféﬁ a54 nsﬂt@#éi derivatives
IS R[err)l_z X[H%]F -, wherein Rerr] is amdino or guanidino and X err] is
-Xerr]-Xerr]-Xerr]-, wherein Xerr] is 1 ,4-phenylene, Xerr] is a
coval ent bond and X err] is nmethylene; and Rlerr] 21 is Rerr]Xerr]- or
Rlerr]-Xerr]-, wherein Rerr] is amno, Xerr] is -Xerr]-Xerr]-Xerr]-
wherein X err] is trans-1, 4-cycl ohexylene, X err] is a coval ent bond and

X[err] is met hyl nfhe%%‘%&]" 'bgmfl CaHngﬁﬁwhb@nd X err] is ethylene or

trimet hyl ene; ceu y-acce bl e salts, N-oxides, prodrug

24 derivati ves M‘G‘s S5 QL Re§RebctREn VR Namd PP hre aQovalentde@wwnd phenylenc
Caim4 in which X[err] and X err] each are -NHC(O -, Rerr] is

4- ani di n@bepnd/K* XRP@((Q» Jethylengi per i d- 4-yl et hyl, nanel y

cis-1, 5-cycl ooct

4- (4-am di nobenz &Béﬁﬁiﬂnfjcqens?%lé’raa“zqvmﬂ?b?%S/(F(fg)é -NHC(0)-, -C(O)NH-,
4-(2-pi peri cNgg}y_J{}@(djylogag INHL;) - WO 98/ 04537

PCT/ US97/ 1342 I pérazi necarboxyl ate; and the pharnaceutically
accept abRe sal tsX’NndiVaeﬂ;mdmwdcmb -ﬂ‘é@b-\mt-C(,@)O-and protected derivatives

LRHOCO) -, X er r] X and & ey ihOegegpui X X BetiBeny | and Rl err] | s
a- (4 am di nobenzyl cat Ba o ?"*M"“é e
yl car banoy erazi necar boxyl at e
4- (4- pi péri d- 4-yl but y§/l is4, l—pxpendylcne or 1,4-piperazinylene;
R'is R%-X"2- or R%-X"-, wherein:
R* is amidino, guanidino or methylamino,
18 X2 js -X"-X15. X' wherein X" is 1,4-phenylene or 1,4-piperidylene, X" is
(C.is)alkylene and X' is (C,,s)alkylene, wherein the sum of nl4 and n16is 0, 1 or 2,
R’ is piperid-4-yl and
21 X' is (C,3)alkylene; and
R? is R%-X%- or R*-X?'-, wherein:
R® is amino, methylamino or 1-iminoethyl,
24 X% js -X2.XB-X*-, wherein X? is trans-1,4-cyclohexylene, 1,4-phenylene,
4,1-pyridylene, 1.4-piperidylene, X* is (C,;;)alkylene and X? is (C,y4)alkylene, wherein
the sum of n22 and n24 is 1 or 2,
27 R’ is benzoimidazol-5-yl, imidazol-1-yl, imidazol-4-yl, 2-imidazolin-2-yl,

4-methylimidazol-1-y!, S-methylimidazol-1-yl, 1-methylpiperid-4-yl, piperid-4-yl,
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6 1 -piperazinecarboxyl ate; and the pharnaceutical |y acceptable salts,

N- oxi des, prodr ug derivatives and tives t her The
corrpound of W@ Q’P% 34 in which X er I“Illmmlmumlul h are %%ms;"ﬂ[sé% S
9 4-guanidi nobenzyl and Rl err] is*trénst4-"ani*nodycl ohexyl rret hyl , nanel y
ci s-1,5-cycl ooctyl ene trans-4-(4-am nocycl ohexyl net hyl car banoyl )- 1

- pi per azi necar boxyl atc 4- (4-guani di nobenzyjxar banoyl )- 1

- pi per azi necar boxyl ate; and the pharnaceutically acceptable 12 sal ts,
N- oxi des, prodrug derivatives and protected derivatives thereof. 8. The

a2 df nobenzy! PRe2 YT RE L pyridcy | £ e R e ah Rinyid o] I
cis-1,5-cycl ooct g Saﬂaetﬂdhydﬂrltaﬁrdmpﬁummmwlaﬁdlet %/I )-1- gl {)ﬁram necar boxyl at e
ate; an e

4- (4-pi perid-4-yl but er azi necar box
phar mac8utical | y acc&p')[/ lﬂpee)élgb’ﬁﬁ aag3(Cagalkylspe drizg-Hexqmmethyleseand

Wi ch xerr] am R ePooinERviend S-reimriny o o BB S R and
Rlerr] is 2-pi pghegifXsdiet! W#hen RAB| X 64 (€., 1Bt GEna 00t l(ENOalkylene, wherein the

4- (4- guani di nobenzyl car ba a‘g:b pi perazi necarboxyl ate
4- (2-pi Peri d- 4- umiofipPs and 35|()or lg_and 1 p| per azi necar boxyl ate; and the

har maceut | acce bIe r od derivatives
Br ot ect ed 8?&’3%??"\98@‘%& %liééhs’ 8 d{eﬂgmtﬁeé profegt e‘é‘Hat’Ves
X[err] is gbdgeO -, Xerr] is -C(O-, R[err] I's 24 4-guani di nobenzyl and

Rlerr] is 3-piperid-4-ylpropyl, nanely cis-1,5-cycl ooctyl ene

4- (4- guani di nobenzyl car banoyl )- 1 -pi perazi necar boxyl at e

4- (4-pi perid-4-yl but | ) - - 74 1-npi.perazi carbo and t .

ph(al‘ rrgc utical | accé-bgﬁéﬁ“@og"aq ¢fLClajp 2)%58’@5“% )g@‘éﬂfsulg )é‘ﬁ?‘?ﬁé’flf:%%“dﬁoa“dx
rot ected i 1 9

a/hi ch X[err hla}s@{-‘g&?m&%[lg%]é}dsx-aml & deﬁt[l%?rﬁ?\‘r‘a%ﬂ?g guan{(()j) ng{) @Q and

Rlerr] is -ZI(@)N?-I&ITS(-QOLNF;WXZMMW nﬂeﬁenﬂcﬁt-lyaﬂ:ﬁ)oat Y(Oy@-; R' is R*-X'*-, wherein

4- (4-guani dj no nyl acet ergazj,nec xyl at e

4- Ez 8? ﬁ ’S&%}‘Sm%tﬁflgé‘ag‘ﬂm%ﬁﬂ B\5 : poevr %Xgoévmpﬁa&amlaﬁarm@ylmmo

phar maceut o4l |y, a9 LRIy %ﬂEBPiA'\b%MQSé RORY DL 9N ikRlid 8RS-yAnd

prot ect ed er| vati ves
4-methylimidazol-1-yl, S-methylimidazol-l -yl, piperid-4-yl or pyrid-4-yl and X*' is

16 (C,s)alkylene or 3-azatrimethylene; and the pharmaceutically acceptable salts, N-oxides, prodrug

derivatives and protected derivatives thereof.

4. The compound of Claim 3 in which X' and X® are independently -C(Q)- or
18 -NHC(O0)-; X® and X7 each are -C(0)0O-; X? and X? each are -X'"*-X"'-, wherein X" is a covalent
bond and X" is 1,4-piperazinylene; R' is R*-X"’-, wherein R* is amidino or guanidino and X" is
~XM-X1.X'e. wherein X' is 1,4-phenylene, X" is a covalent bond and X' is methylene; and R?
21 is R:-X?. or R%-X?!-, wherein R® is amino, X? is -X22-X®-X*-, wherein XZ is
trans-1 4-cyclohexylene, X*is a covalent bond and X* is methylene, R’ is piperid-4-yl and X*'
is ethylene or trimethylene; and the pharmaceutically acceptable salts, N-oxides, prodrug

24  derivatives and protected derivatives thereof.

S. The compound of Claim 4 in which X' and X?® each are -NHC(O)-, R' is
4-amidinobenzyl and R? is 2-piperid-4-ylethyl, namely cis-1,5-cyclooctylene
27 4-(4-amidinobenzylcarbamoyl)-1-piperazinecarboxylate 4-(2-piperid-4-ylethylcarbamoyl)-
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12. The conpound of Caim4 in which X[err] and X[err] each are -C(O) -,

Rlerr] is 9 ki nobenzyl and ‘BBri d- 4-yl pr opytrussrasezy
cis-1,5-cycl 8@:%@3%@ 4- (4- guani di uﬂﬂgmm u‘ualﬂm!)lm - pi per azi necar boxyl at e

4- (4-piperid-4-yibutyryl)- 1 -piperazihecarBoxylafe; and the
pharmaceutically acceptable salts, Noxides, prodrug 12 derivatives and
protected derivatives thereof. 13. The coffpound of Claim4 in which
Xerr] is -C(O-, Xerr] is -NHC(O-, Rerr] is 4-am di nobenzyl and R2 is
2-piperid-4-ylethyl, nanely cis-1,5-cyclooctyl ene 15

4- (4- ami di nappipekinecirydxylatd;-apidpies pizirmacautibsilydcetstable salts, N-oxides, prodrug

4- (2-pi perid-4-ylethyl carbanoyl)-1 -pi perazi necarboxyl ate; and the

phar maceut i darivatives apdprotgetedséarivativegthseeefes, prodrug derivatives and
protected derivatives thereof. 18 14. A pharmaceuti cal
conposition conprising a therapeutically effective anount of a conpound of
Caim1l ign conbi gati onrheicohhpauldaf CRHA W ihGRitl XasCNHE)E X046 LEICNIR! id 5.
Use of a therapeutically effective amount of conpound of Formula’l: WO
98/ 04537 4-amidinobenzyl and R? is 3-piperid-4-ylpropyl, namely cis-1,5-cyclooctylene

PCT/ US97/ 13422 -75: in i gh: . . .. |er 3

Morrl s ( GGainbPu ey )-hainsrasinseaberylatr - dapiRgicta oy
(Cerr]) gyl : : uti .

ndepentiont 1P [ panp g et i phmAtuicyy dcopBble SR, Mo prodnie- e 1y
are a coval dativitives and fifo@cted degivaliv@s theref{ O)-, -C(ON(Rerr]) -,
-N(Rlerr])(OQ -, -S(O[err]N(Rerr])-, -N(Rlerr])S(OQ[err]-,
-OC(OQN(Rlerr])-, -N(Rlerr] )OO, -N(Rlerr])(ONRerr])- or -0C(QGC,

wh [ h R3 iss i : b 1;
vherenn cach 5,7 | RRSAHBA GRSl 1 A L gy,
-¢(O O, 9 OdtgunnidindbefiyillaRl ®* if rans-4-hinihoeyclohéXylnethyl, Hafelyedis-] StdycRiotty)ene

-N S(O -, -OC(O N -, -N(Rlerr]).C(0O.0O,
- NE E[[ E?H% &%%@mygﬁﬁg&xgg%%%bmwgmﬁ%@%ca%l@xabmefi ned above;

12 . i B t I

121 er o o YN EReRL R b1 FHSREPARY LR DA EN ol srspppl
s (( err2 ) ashllsy Nerrddey, phhgl @driatids| andlpryte@ag daehtivbetheleof. s

(err])cycl oal kyl ene or hetero(C3.8)cycl oal kyl ene;

8. The compound of Claim 4 in which X' and X® each are -C(O)-, R is
4-amidinobenzyl and R? is 3-piperid-4-ylpropyl, namely cis-1,5-cyclooctylene
156 4-(4-amidinophenylacetyl)-1-piperazinecarboxylate 4-(4-piperid-4-ylbutyryl)-
1-piperazinecarboxylate; and the pharmaceutically acceptable salts, N-oxides, prodrug

derivatives and protected derivatives thereof.

18 9. The compound of Claim 4 in which X' and X® each are -NHC(O)-, R} is
4-guanidinobenzyl and R? is 2-piperid-4-ylethyl, namely cis-1,5-cyclooctylene
4-(4-guanidinobenzylcarbémoyl)—1 -piperazinecarboxylate 4-(2-piperid-4-ylethylcarbamoyl)-

21  l-piperazinecarboxylate; and the pharmaceutically acceptable salts, N-oxides, prodrug

derivatives and protected derivatives thereof.

10.  The compound of Claim 4 in which X' is -NHC(0)-, X® is -C(0)-, R is
24 4-guanidinobenzyl and R? is 3-piperid-4-ylpropy}, namely cis-1,5-cyclooctylene
4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate 4-(4-piperid-4-ylbutyryl)-



15 Rlerr] is Rlerr]-Xerr]-_or ]-, wherein: Rerr] is
am no, m i@ 9g0sdani di no, 1-im no m\m \i‘%&“ﬂ!} no, X[ erydr/use7/13422
(C[err])al kyl ene, hetero((err])al o( 4. 6) al kyl ene, 18
oxo(C[err])al kylene or -X[err]- X[err] X[err] wherein Xerr] is
(derr])cycl oal kyl ene, hetero(C[err])aryl ene, het ero( C3. 6) cycl oal kyl ene or
phenyl ene, Xferr] is ((err])alkylene and‘7>Q['err] Is (Jerr])al kyl ene,
wherein the sumof nl4 and nl16 is 0, 1, 2, 3 or 4, 21

Rlerr] is a group selected fromazetidin-3-yl, benzoi m dazol -4-yl,
benzoi m dalz-pipeﬁazjdecanhodg\latcl; and the ,phimmimtemtdallg agdeptablei safig, dV-exided, prodrug
2|mdazoln4 -imdazoli,n-3 %/ 2-met hyl i m dazol - 1-yl,
4- et hyl | eﬂ‘é(fBYesl |protgc @ﬁ?thH’F temoly_y1 | piperid-3-yl, 24

pi perid-4-yl, piperazin-1-yl, piperazin-2-yl, pyrid-3-yl, pyrid-4-yl,

pyri m di n-4-y| , pyrimdi n-5-y| , pyrrolidi n-3-y| , 1

, 4,5, 6-s3etrahydrhpyr The ddmpéhrwJofOlam 51r6whmhr)dhydr(®54wri§ NHCA )Y Raiwd
1456tetrahydro yrlmd|n5 - 76- carbocyclic ketone or

t hi oket oneA-guanidiaobenzyl ard Rbis, n@a#@ﬂqﬂ%ﬁ n@n@wsdn%rpyg)ogqmgm tuted with

3 ”"rf&%ﬁ%ﬁ?e@eﬁ%ﬁ%ﬁﬂ{-eﬁ%‘f%%%rw%‘fi%?er aryl (Gerrlyal kyt,

(derr]gal&ken Eﬂfylaa@ﬂ)éfﬂd}@)iyspnﬁe déirbamh@xabd tﬁ@{:ﬁrﬁh&&ﬂi@ﬂ%d@éﬂatﬁﬁw
(C[err])alk ony, err])al kylthio, cycl oal kylthio

(d err]) arspltshV @XM priugrde]irptives pnd Wm eRjvativep tharebfR[ err] are

| ndependently sel ected from hydrogen, (derr])al kyl,

(err])al kanoyl, (Cerr])cycl oal kyl or (derr])aryl and X[err] S
(Cerr])al kyl engy hetrge egdbsird Jfatikin @ﬂ?whféﬁtwfaﬂaw(eﬁlﬁéréléctb)kymge

oxo(C[err])al kylene or -X[err]|-Xerr]-Xerr]-, wherein Xerr] is as defined
above for 4<geaniflinob¢reayt ind R? B 3-piperid-4-y(Ebpyl; hamélik yisehBcpeidockylene ] i s

| th f.nl7 9 d
e by o Kty
-1 m noet hyj P] fr: r%ﬁ JOUIRRY lﬁﬂr antdthe ph armaceuncall{ acceﬁia%fer s]alté ?V 6%@ z}acﬁ'ﬁ§>’| ene,

hetero(( er ene, eteroox Jerr] oxo(( err])al kylene or
-X[err]2X[dnnv]am@md]prptemtedrderxmtw[eethe]'eoﬂ‘s as defined above for Xerr],
Xerr] is (Cerr])alkylene and X err] is ((err])al kylene, wherein the sum
of n22 and n24 is 0, 1, 2, 3 or 4, 15 with the proviso that when

Rierr] i's am noyshenif ebibob SItiaich 8 whiANY: €10)259 MSERSE) Reisky! ene
4-amidinobenzyl and R? is 2-piperid-4-ylethyl, namely cis-1,5-cyclooctylene

15 4-(4-amidinophenylacetyl)-1-piperazinecarboxylate
4-(2-piperid-4-ylethylcarbamoyl)-1-piperazinecarboxylate; and the pharmaceutically acceptable

salts, N-oxides, prodrug derivatives and protected derivatives thereof.

18 14, A pharmaceutical composition comprising a therapeutically effective amount of a

compound of Claim 1 in combination with a pharmaceutically acceptable excipient.

15. A method of treating a disease in an animal in which tryptase activity contributes
21 to the pathology and/or symptomatology of the disease, which method comprises administering

to the animal a therapeutically effective amount of compound of Formula I:
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and n22 is not 1, 2, 3 or 4, Rerr] is as defined above for Rerr] and 18
X[err] is (Sjevsddsarkyl ene, hetero([err])al kyl ene, PCT/US97/13422
het erooxo( ([ err])al kyl ene, oxo(Cerr])al kylene or -Xerr]-Xerr]-Xerr]-
wherein X err] is as defined above for X err], Xerr] is ((err])alkylene
and Xerr] is (Cferr])al kyl ene, \Werein thq sum of n25 and n27 is O, 1 or

2; 21 wherei n each al kyl ene, cycl 04l kyl ene, heterocycl oal kyl ene,
phenyl ene, aryl ene and heteroaryl ene, as defi ned above, ﬂ ll ““
substituted with one or nore radicals, sg ctled from halcl m ﬁﬂﬂyl ﬂmm“l
mercapto, (Clerr])alkyl, (C[err])cycﬂ‘oé‘lt& err])aryl®, 24 *

(dJerr])aryl(Cerr])al kyl, ((err])al kanoyl, (C[ p(FI)aIkonxy,
(derr])aryloxy, (derr]) cycl oal kyl oyydxﬁ’()@[,y@?_j(} al kyl oxy,
(derr])alkylthio, (C(err])cycloalkylthio, (Cerr])arylthio and
-NR[err]Rerr], wherein Rerr] and R err] are as defined above; with the
provi so that coval ent bonds do not occur 2 bet ween het er oat ons
contained within Rlerr], Xerr], Xerr], Xerr], Xerr] and Rerr] and any
het erocatons contained with Xferr], Xerr], Xerr] and X err]; or a
pharmaceutically acceptable salt , N-oxide or prodrug derivative thereof
for the nmariofwhichire of a nedi carrent for treating a disease in an animal in

whi ch tryptase i h t hol.o nd/ ot s tomat ol o
of the c# Eease Ris ?714)%'8{2’3 ky ghetero( -’é?ﬁgﬁa@fwr%(@m %‘ﬁ%fnﬁe di seasgy
i s select e eftgrgmddts}%&%t allergic rhinitis, rheumatoid spodylitis,

osteoarthri hritis, rheunatoid arthritis, arthritic 3

conditions in ge}{éﬁxﬁl X¢ aretindependentiani@i Qalkelene; eczemat ous dernmatitis,
anaphyl axi s, hypg[r pr 0L| ferative skin dise

bowel " di8ease, oXupid XaHdenendaaily E’SRJCGM%‘F‘P&OWS E’I ?@ﬁﬂ@mb&i ls‘E R

condi ti ons. t ¢ i
2ot . 18, MRIC(O), -ANR RSO, DCEORUR MR KRR, LB GERORTRY) B
aer osol i zedqﬂ(@)mo»eharemaiablyRaQQﬁwpahdl@ﬂyanyﬂro@sn,s(m. ;)amborf(m; a)ayhhaﬂkﬁlt ration
as 9 an |nhalant onpound_ i s

admi ni st ®red’ alld?‘c@fﬁﬁﬂ‘?ﬂi’?ﬂ‘iﬂﬂﬂw @Eph 'ﬂﬁ@?gpe@?@h{ 1@&0&‘6&1 INR ¥rfint of a
[err]-adrengigl RRICMNTRHS(0),-, -OC(OINR?)-, -NRC(O)O-, -NR)C(ON(R?)- or -OC(0)0-,
wherein R? is as defined above;

12 X? and X® are independently (C, y)alkylene, hetero(C, j)alkylene, -X'*-X"- or -X''-X-,

wherein X' is (C,_,)alkylene or hetero(C; )alkylene and X is (C; y)cycloalkylene or
hetero(C, ;)cycloalkylene;

15 R! is R%-X".- or R*-X"-, wherein:

R* is amino, amidino, guanidino, 1-iminoethy! or methylamino,
X is (C,¢)alkylene, hetero(C, ¢ )alkylene, heterooxo(C, ¢)alkylene,

18 ox0(C,¢)alkylene or -X"-X"-X'-, wherein X" is (C,.¢)cycloalkylene,
hetero(Cs ¢)arylene, hetero(C, ¢)cycloalkylene or phenylene, X™ is (C,,)alkylene and X'¢
is (Cyj¢)alkylene, wherein the sum of n14 and n16is 0, 1, 2, 3 or 4,

21 R’ is a group selected from azetidin-3-yl, benzoimidazol-4-yl, benzoimidazol-5-yl
imidazol-1-yl, imidazol-2-yl, imidazol-4-y}, 2-imidazolin-2-yl, 2-imidazolin-3-yl,
2-methylimidazol-1-yl, 4-methylimidazol-1-yl, 5-methylimidazol-1-yl, piperid-3-yl,

24 piperid-4-yl, piperazin-1-yl, piperazin-2-yl, pyrid-3-yl, pyrid-4-yl, pyrimidin-4-y!,
pyrimidin-5-yl, pyrrolidin-3-yl, 1,4,5,6-tetrahydropyrimidin-2-yl,
1,4,5,6-tetrahydropyrimidin-4-yi and 1,4,5,6-tetrahydropyrimidin-5-yl and any



12 a net hyl xant hine, a cronogl ycate ' roid. 20. Use
of daim 1Qé kegh the [err]- adrﬁmﬂﬁwmg‘lg%gmgs sel ect egfroserizaz2
al buterol, terbutaline, fornoterol''$ i = prenaline, the

met hyl xanthine is selected from 15 caffeine, theophylline, am nophylline
and t heobrom ne, the cronoglycate is sel egt ed fromcronolyn and nedocrom |
and the corticosteriod is sel ected from bedéronet hasone, tri anti nol one,
flurisolide and dexanmet hasone. 18 21. Use of Claimi16 in
whi ch the disease is rheumatoid arthritis or conjunctivitis. 22. Use of

Claim 21 in whiarbodykbc ketopoontiiokstoad denivasive thetedf] which gaoupph aptiemadiytsubstitotgd

acceptable carrjier suitable. or, topical ,adm.,nistration. 23 A
c orrpgund of ForWﬁﬁQnF or morq@s%gséﬁlggtﬁg ?romahalo, ydroxy, mercapto, (8,-8)alkyl,

PCTI US94/ 13422. (. 78avd | @h: r
X err] -:)Z([ err]- ﬁcé?ﬁfy%l%%e h(edrl'“g?rgl’{ %[”‘éraﬁlscé La;l}l{yé’n(g '6)ral kanoyl, {5 falkyfoxy,

Bet gr o( g[( g; r]) aﬂﬂi}g))gﬁ’mxﬁgé%g)tym%@ﬁn I(‘Fn).i)ﬂkyllﬁ?%[e(ﬁe.@dkﬂmggb, €C 6 Qupdierikylthio,
ong, - : = s \ - s N(Rlerr -

-S(O[err] N(R[ e@%(qlg)@{ykh}q(ﬂdgiﬁﬁ?g%f%?éé Efar}d R@'@@%{p&&qﬁﬁly)sclpcted from hydrogen,
-N O - , Wwh [ h
ST 40 S I ATt e R, e e
the proviso that X eXt]is@@g)atkgitid, heteso(Cohalkglehe, dRterdsxolCAMIMene [ err] and

X i nd dently -C(O-, -C(OO, - 0O-, -C(ON -,
ENCRLEr 1) 0 O GeaiCrpatsytopp r 1 RS- yhereinng s defesctgtone X s

wnor ol R br 1] (et R et A SHRE S B ok pa T e B s o 7 anc
(Cerr])al kyl enp? i RPOGLREKP] hWtldethene, - X[err]-X[err]-

or-Xerr]-Xerr]-, 12 wherein X err] is (Cferr])al kyl ene or
hetero( [ err]) al kyl eR&issaminy] keimino¢thyl @[methylpmynd, oal kyi ene or

neterofgt el evel ookl teoul e bty L bt koo ikl o 1
-imnoethyl or geiylyamyRfe or -X2-X2-X?-, wherein X? is as defined above for X'%, X2is
(C.p)alkylene and X* is (C,,4)alkylene, wherein the sum of n122 and n24is 0, 1, 2, 3 or 4,

15 with the proviso that when R® is amino then X2 is not (C,¢)alkylene or oxa(C,)alkylene
andn22isnot1,2,3 or4,

R’ is as defined above for R’ and

18 X! is (Cy4)alkylene, hetero(C,..)alkylene, heterooxo(C, ¢)alkylene,
0x0(C, ¢)alkylene or -X?5-X%-X*., wherein X? is as defined above for X'%, X¥is
(C.z5)alkylene and X¥ is (C,,7)alkylene, wherein the sum of n25 and n27 is 0, 1 or 2;

21 wherein each alkylene, cycloalkylene, heterocycloalkylene, phenylene, arylene and
heteroarylene, as defined above, are optionally substituted with one or more radicals
selected from halo, hydroxy, mercapto, (C,_g)alkyl, (C;.,,)cycloalkyl, (Cq.,0)aryl,

24 (Cq.10)aryl(C, L )alkyl, (C, o)alkanoyl, (C, ;)alkyloxy, (Cq.1a)aryloxy, (C;.4)cycloalkyloxy,
(Ci.)alkyloxy, (C.s)alkylthio, (C,.)Jeycloalkylthio, (C.i4)arylthio and -NR®R?, wherein
R¢ and R? are as defined above; with the proviso that covalent bonds do not occur

27 between heteroatoms contained within R', X?, X!, X%, X® and R? and any heteroatoms
contained with X3, X, X" and X®; or

a pharmaceutically acceptable salt, N-oxide or prodrug derivative thereof.
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Xerr] is ((err])al kyl ene, het ero(qmmﬂmmmenlﬂ u“l

het er ooxo( Chw)osloksarene, oxo(C[err])zJ l ] - X[ er r PCR{USHT/13422-
wherein Xerr] is (Cerr])cycloal kyl ene, ©18+ * *hetero(Cerr])aryl ene,
het er o( C3. 6) cycl oal kyl ene or phenylene, Xerr] is ((Jerr])al kyl ene and
Xerr] is ((err])alkylene, wherein the sur%of n14 and nl6 is 0, 1, 2, 3 or
4, Rerr] is a group selected fromazetidin benzoi m dazol - 4- yI

benzoi m dazol -5-yl 21 i m dazol - 1-yl, |m dazol - 2 yI i m dazol - 4- yl,
2-imdazolin-2-yl. 2-imdazolin-3-yl, 2-nethylimdazol -

4- et hyl i ni dazol 16-- yl Thsm\eﬁm@qﬂ@m,&%mwhryh theldlsqm msplsﬁtpéfrpm@@ma, ajlergic

oi per et nt gl BleRGinod i oSy ol srnels) FeBybia fiiiss i

pyrrolidgn- &ﬁdnt&ox‘é’u‘} gendall Qlttfcé:hél %gmwema @bién%tdﬂs dermatxtls anaphylax1s, hyper
1,4,5, 6-tetrahydropyri m di n- 4-yl and

1,4,5,6- tetpmhfmmmshmrdmease@epnc amrxnmmmmwebdmasamubr anhverkalt one
derivative thereof, B whic ﬂgroup aﬂoptlcﬁ ally substituted with one or nore
radi cal s sefUHWGVitiSARA4D atory gip gon {}] oxy, nercapto, (Cerr])al kyl,

(derr])cycloalkyl, (Cerr])aryl, ((err])aryl(err])alkyl,

(derr])al kanoyl, (Cerr])al kyloxy, (derr])aryloxy, ((err])cycloal kyl oxy,
(derr])al kyl oxy17.(C ahe mesttddydftCiaio 16 (o which Neydiseasd isubthiniao,
(derr])arylthio and -NR[err]Rerr], wherein Rl err] and Rlerr] are 6

i ndependent|y sel ected from hydrogen, (Cferr])al kyl, ((err])al kanoyl,

| oal k
(Cherrhevel ol kuh, of thEBH O O b ek Ridal e comprises
oxo( err] ) aletdpeativcaligreffedfies arhoutlt of 4 ]:oﬂif)@m’d]of Fonhsladiima ¥resdlized phamadedticaiiy
above for Xerr], Xerr] is (Clerr])alkylene and X err] is

(Clerr])Al kgqcen@blemmemsnnabi@fos@ﬁmmxstmrpnanan ibalans 0, 1 or 2; and Rlerr]
is Rerr]-Xerr]- or Rerr]-Xerr]-, wherein: 12 Rlerr] is
as defined above for Rerr], Xerr] is (err])al kyl ene,

hetero(d err]) al kgl enqhe RRIRICQSPILE 68 frl WhicK Yieairm&ea(dl esmposiidey fether or

-Xerr]-Xerr]-X errg‘ wherein Xferr] is as defined above for Xerr],
Xerr] is l1¢mprisesat e(rel[nmnrc?ljsacrfﬁefnéﬁ@nam ofpf-adrenergic apanist] 3 methylanthine, a
wherei n_ the_sum ? a 0O, 1, 2, 3 or 4, Rerr] is as defined
above fof FFEPIBNAA %[ae(i‘)ft]'costfr?%[ err])al kyl ene, hetero(C[err])al kyl ene,

het erooxo( [ err]) al kyl ene,

20. The method of Claim 19 in which the B-adrenergic agonist is selected from
albuterol, terbutaline, formoterol, fenoterol and prenaline, the methylxanthine is selected from
15 caffeine, theophylline, aminophylline and theobromine, the cromoglycate is selected from
cromolyn and nedocromil and the corticosteriod is selected from beclomethasome,

triamcinolone, flurisolide and dexamethasone.

18 2L The method of Claim 16 in which the disease is rheumatoid arthritis or

conjunctivitis.
22.  The method of Claim 21 in which the pharmaceutical compasition comprises a
21 thefap;utically effective amount of a compound of Formula I in a pharmaceutically acceptable

carrier suitable for topical administration.

23. A compound of Formula I:
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18 oxo(C[err])al kylene or -X[err]-Xerr]-Xerr]-, wherein X26 is as

defined abgxgegigass?X[err], Xlerr] is ((err])al kyl ene and X exarjuss/13422.
(err])al kyl ene, wherein the sumof n25 and n27 is 0, 1 or 2; wherein each

al kyl ene, cycl oal kyl ene, heteroal kyl ene, heterocycl oal kyl ene, phenyl ene, 21
aryl ene and heteroaryl ene, as defined above, are optionally substituted
with one or nore radicals selected from hé$o, hydr oxy, rri\m

(derr])alkyl, (Cerr])cycloalkyl, (CJerr])aryl, (Cerr] wgmww‘\w\ml

(derr])al kanoyl, (Cerr])al kyloxy, ((err])aryloxy, (J cycl oal Kyl dxy,
24 (derr])al kyloxy, (Cerr])alkylthio, (C[err])cycloal kylthi o,
(dJerr])arylthio and -NR[err]R[err'],lV\,t'neEeisn Rlerr] and R err] are as
defined above: with the proviso thak-8o¥&Xém"bonds do not occur between
heteroatons contained within Rerr], Xerr], X&t], Xerr], Xerr] and
Rlerr] and any heteroatons 27 REXS&BRaeed with Xerr], Xerr],
X[err] and Xerr]; and the pharmaceutically acceptable salts, N oxides,
prodrug derivatives and protected derivatives thereof. -80- 24. The
conpound of Claim 23 in which: X[err]-X[elrr]-X[err] t oget her are
(err])al kyl ene or hetero(C[err])al kyl ene; 3 X[err] and X err]
are independently a covalent bond, -C(O-, -NHC(O -, -C(O NH,

-N(CH err])C(Q - or -S(Oferr]NH; Xerr] and X err] are independently
-C(O) - or InBhDhO ; X[err] and X err] are independently

; 6
-X[errl-Xerr] . in.Xerrl is,a,covalent bond or nethylene and X err]
(s, 151 per | ¥ ERERO OB B S AR PR E PR I er 1] X r ] or
Rlerr]-Xerr]- xmaaneife; e N oYe[® u DS&‘ Jf8).0r
met hyl am no, X[Xe\r/é‘r%]a )i@sﬁ? %([aglr)ﬁd-e l;(tlye? ?(])Yagg[nép?ﬁ’, C\(A%)e’r g(gm))([' e(rﬁ?iojlg’s@% &)

, 4- pheny| eNRYE(Q)-, S(P)PERNelyNERYS(OX¢ FOCOMN(RYEeN(R)E(R)D-ANR)ROXNER D ori s
(CLerr iy 2L s0e, e b S ol R R e 5100 o il vt e
ol el s e S bkt e
X? and X are independently -C(O)-, -C(0)O-, -OC(Q)-, -C(O)N(R?)-, -N(R*)C(0O)-,
9  -S(0),N(R?)-, -N(R*S(0),-, -OC(OIN(R?)-, -N(R*)C(0)O-, -N(R*)C(ON(R?)- or -OC(0)O-,
wherein R? is as defined above; |
X? and X® are independently (C,.;)alkylene, hetero(C, s)alkylene, -X'%-X"- or -X !X,
12 wherein X' is (C,)alkylene or hetero(C,  alkylene and X" is (C,¢)cycloalkylene or
hetero(C, s)cycloalkylene;
R'is R*%-X"- or R®-X"-, wherein:
15 R? is amino, amidino, guanidino, 1-iminoethyl or methylamino,
X2 is (C,¢)alkylene, hetero{C, c)alkylene, heterooxo(C, ¢)alkylene,
ox0(C,¢)alkylene or -X"-X"*-X'6._ wherein X" is (C,,)cycloalkylene,
18 hetero(C; ¢)arylene, hetero(C, ;)cycloalkylene or phenylene, X' is (C,,,)alkylene and X'*
is (C,s)alkylene, wherein the sum of nl4 and n16is 0, 1,2, 3 or 4,
R’ is a group selected from azetidin-3-yl, benzoimidazol-4-yl, benzoimidazol-5-yl
21 imidazol-1-yl, imidazol-2-yl, imidazol-4-yl, 2-imidazolin-2-yl, 2-imidazolin-3-yl,
2-methylimidazol-1-yl, 4-methylimidazol-1-yl, 5-methylimidazol-1-yl,
1-methylpiperid-3-yl, 1-methylpiperid-4-yl, piperid-3-yl, piperid-4-yl, piperazin-1-yl,
24 piperazin-2-yl, pyrid-3-yl, pyrid-4-yl, pyrimidin-4-yl, pyrimidin-5-yl, pyrrolidin-3-y1,
1,4,5,6-tetrahydropyrimidin-2-yl, 1,4,5,6-tetrahydropyrimidin-4-y! and



Xerr] is -Xerr]-Xerr]-Xerr]-, wherein Xerr] is
trans-1, 4- cyWPIRB45Mene, 1, 4- phenyl ene, 4,1 -pyridyl ene, 1, 4- BEFEISPHIIEhe,
Xerr] is (CJerr])alkylene and Xerr] is (Cerr])al kyl ene, wherein 18

the sumof n22 and n24 is 1 or 2, Rerr] is benzoi m dazol

i mi dazol -1-yl, inidazol -4-yl, 2-inidazolin-@-yl, 4-nethyl Jmlmwmﬂ WH",

5-net hylimdazol- 1 -yl, 1 -nethylpiperid- yI pi perid-4
pi perazin-1-yl, pyrid-3-yl, pyrid-4-yl, 1,4,5 6 tetrahydropyrlmdln 5- yI or

(cLert] alkylonelfosss %&%F%ﬁﬁr?ﬁ%n 531 bho A0 Lk kaas ffthicikgtong derivative

3- 2- t
_ xfé ?r] %gr H %E*Pf@@lﬁ%@gﬁg f@hhﬁw I@%&E{tu‘%ﬁxghﬁ@g gﬁ:@h)&%&ﬁé&xﬁ%e&éd from

( (2:[7er r] 2)3” kyaeneha;mg?’nf‘fﬂgﬁ ]ner:mp(oq&r,{a]ll})dll %@Juémloatl\bg{ (@sﬂa)ﬂf{ﬂﬁ‘ (@ﬂw)a@ﬂg@yaﬁlmd
n27 is 0 or an e pharaceut] ca accept a alts oxi des
prodrug derivat |%s gk anop 6‘86&”@@“9’9(?&/&1%%@@” {&gnlgaploalggloxy, (ﬂm)ali@hﬁund

of Claim 24 i n Wl clufiid ke Xl ghabakimkio) OB R0 A NRELEWERLD! YL engy ot

WD 98/ 04537

het err]) al indépnd Sldcleddfin Xy dro AIRGE
35112 el s g T e

i ndependent |y - d@@)ﬁalﬂiaﬂQZ(O)O R[err] is Rerr]- X[err] vvhereln 3

err] is amdino or gua enr
E[[err} Xerr]- V\,heregn ﬁ%g‘? (?kyl (é’aﬁ)ﬁlgw?%e hﬁi‘f&’ﬁl"a )a&lfyl?naer hyl am no,
Xerr] is trans dxogepg)ﬂkﬂ&ﬁw& eUEX@tXE %mgﬂyd@ﬁ% dEﬁ@éJdbobéforX" X'is
i m dazol -1 - azol , 4-methyl i m dazol -1-yl, 5-nethylim dazol -1-yl,

pi peri d4-yl or p(ﬁnimdkbdgne earddi‘k[se(cg,],)aﬁcylm, wigreinrthy aurk i ehzamd nl8 is 0, 1 or 2; and
3-azatri net hyl en]g qg%;o utl cally acceptable salts, N-oxides,
prodrug derivati S JOR tediV K% vatives thereof. 26.  The compound

of O ai fQ25 in which g gak HeARd 26b6& fdr RAr € i ndependently -C(O - or 9
-NHC(O) -; X[ err] and X;err] are i ndependently -C(O)- or -C(OO; Xerr] and
X err] each are - X[ erX -xs((@rﬁba]lkylenmbeteno((‘,)gl}zdkyl]:ne,i:emrmé(t&)aﬂ }berred and

;(%e(rjlr ]nol zr 1gujnf)?i{o°2éaéﬂg llﬁf?gg’r])ﬂ g; J5([ er"Y}]R[‘ é‘]r rif aﬁ(?é&’?ﬁ‘* aﬂ%&‘@f B[)% Brr i
and Rert] 1o RSrPITne X Ri@Rliiche, PROGIE oifn 8 1 Wby 34136, 783 or 4,
X[err] is R? is as defined above for R* and

X* is (C, )alkylene, hetero(C,)alkylene, heterooxo(C,.4)alkylene,

18 ox0(C,¢)alkylene or -X*-X%.X?"-, wherein X* is as defined above for X'%, X**is
(C.as)alkylene and X?7 is (C,y;)alkylene, wherein the sum of n25 and n27 is 0, 1 or 2;
wherein each alkylene, cycloalkylene, heteroalkylene, heterocycloalkylene, phenylene,

21 arylene and heteroarylene, as defined above, are optionally substituted with one or more
radicals selected from halo, hydroxy, mercapto, (C, ;)alkyl, (C,,.)cycloalkyl, (C,_oaryl,
(Ceasdary(C, )alkyl, (C,s)alkanoyl, (C, s)alkyloxy, (Cs.e)aryloxy, (C,.i )cycloalkyloxy,

24 (C,.4)alkyloxy, (C,.s)alkylthio, (Cs,,)cycloalkylthio, (Cq.,4)arylthio and -NRR’, wherein
R® and R are as defined above; with the proviso that covalent bonds do not occur
between heteroatoms contained within R, X2, X4, X¢, X® and R? and any heteroatoms

27 contained with X3, X*, X” and X% and

the pharmaceutically acceptable salts, N-oxides, prodrug derivatives and protected derivatives
thereof.
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-X[err]-Xerr]-Xerr]-, wherein Xerr] is 1,4-phenylene, Xerr] is a

coval ent bepgoggksX[err] is neth ; rmaceut i cab¢pusezaeszabl e
salts, N-oxides, prodrug derivat ﬂmm&m mn}m‘?ﬁ derivatives 1 5 thereof.
27. The conpound of Claim 26 in lcchiX[erry-Xerr]-Xerr] together are
hexanet hyl ene; X/ err] and X/ err] each are -NHC(O -, X err] and X err] each
are -C(O- and Rerr] and R err] each are’&p-‘guani di nobenzyl, 18 nanely

4- guani di nobenzyl 4- {7-[4-(4-guanidi nobenzyl carbanoyl ) pi perazin- 1

-yl carbonyl ] hept anoyl } - 1-piperazi necarboxam de; and the pharnaceutically
accept abl e sal t 24. N- dhe dempoundoafrlgine 23 indehichat i ves and prot ect ed

deri ' h O Th d of , Cl ai 6,10 which
XCer ] X] or 1] - XKoo P OgeheiRe (o RONIR G NG ORI and X{err] each
are -NH{O) -, Xebhd xaad atheschlicBolcRhRnt dild) - de, gh%{(ok a3l rl each

are 4-guani di nobenzy mel y “4- guani di noben

8- [ 4- (4- QUN(ICH, MO oY IS(EANINIRY | ) pi perazin- 1 -yl carbonyl]octanoyl } - |

- pi per azi necar bo>3<am' de; and the phar r’r%ceut ically acceptable salts,

N- oxi des, prodr #2ed X’ ges indepengedlyatdOl B et deri vat i ves t her eof . WO
98/ 0453 2 8 are O AR s W10 / 422
- 82- 29.Z The ?:(o%np%a(nar eo’f‘d%gegfj?ﬁ 6X| nx\/\/rfivgherg{[‘g{r r]s-%f[o(‘a’?lF t eroyﬁ%g%%%eh Fl

are oct anexmk anepipdli@flede a4-pigtddinygaeh are -NHC(O -, Xlerr] and X err]
each are -C(O - _and Rkerr] and err] each are 4-guanidi nobenzyl, 3 nanely
4- guani di nobenzR! isREEF or RAXjlawherei®obenzyl car banoyl ) pi per azi n- 1

-yl car bgnyl ] nonanoyl er azi.necar bﬁ]xc"itm' de; and the pharmaceutically

.- 1-Di
acceptabl e salts, N@k?%&f"?"{)"?éﬁ?‘{jg‘“z@“ﬁ‘é WA Yes and prot ect ed

derivatives thereof. X305 -X“IRE- XU RNeRsh RF i& AlpRedPlchdloMNi Siberidylene, XM is
Xerr]-Xerr]-Xerr] together are hexanethyl ene; err] and X err] each are

-NHC( O -, X[ er r [Cadalkyene ppd EHdh(Gndalkyem), wherrin tfestim] ofavid ari @16 js Gdair 2ar e
4- am di nobenzyl, 9 nagel ¥ 4’;@ 'ﬁi nobenzyl 4-
{7-14- ¢4- ani di nobenz% LHPBE 9} ﬁPger azin- 1 -yl carbonyl ] heptanoyl } -
1- pi perazi necar boxamyde;s (@ dafkhenphagmaceuti cal Iy acceptable salts,
N- oxi des, prodrug ’
R? is R:-X%. or R*-X?'-, wherein:

15 R® is amino, amidino, guanidino, methylamino or 1-iminoethyl,

X2 js -X2.XB-X*-, wherein X? is trans-1,4-cyclohexylene, 1,4-phenylene,
4,1-pyridylene, 1,4-piperidylene, X* is (C,,,)alkylene and X?* is (C,,,)alkylene, wherein

18 the sum of n22 andn24is 1 or 2,

R’ is benzoimidazol-5-yl, imidazol-1-yl, imidazol-4-yl, 2-imidazolin-2-yl,
4-methylimidazol-1-yl, 5-methylimidazol-1-yl, 1-methylpiperid-4-yl, piperid-4-yl,

21 piperazin-1-yl, pyrid-3-yl, pyrid-4-yl, 1,4,5,6-tetrahydropyrimidin-5-yl or
1,4,5,6-tetrahydro-2-dioxopyrimidin-5-yl and

X2 is (C,¢)alkylene, w-aza(C, s)alkylene, 2-aza-3-oxotrimethylene,

24 3-aza-2-oxotrimethylene, 3-oxotrimethylene, w-thia(C,.,)alkylene or -X*-X*-X%.,
wherein X is 1,4-phenylene, X* is (C,s)alkylene and X* is (C,,;)alkylene, wherein the
sum of n25 and n27 is 0 or 1; and

27 the pharmaceutically acceptable salts, N-oxides, prodrug derivatives and protected derivatives

thereof.

25.  The compound of Claim 24 in which X*-X?-X°® together are (C, 5)alkylene or
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12 derivatives and protected derivatj, The conmpound of
Claim26 in whposrodsperr]-X[err]-Xer r’!!:' Wﬁim"m mgnt anmet hyPEHUSITH3432r |
and X[err] each are -NHC(O -, Xl err] c -C(OO and Rerr]
and R err] each are 15 4-guani di nobenzyl, nanely 1, 5-pentanethyl ene

di [ 4- (4- guani di nobenzyl car banmoyl ) - 1- pi perazglnecar boxyl ate]; and the

pharmaceutical ly acceptable salts, N oxides,”'prodrug derivatives and

protected deri vatives t hereof. 18 32. The conpound of Claim 26 in
whi ch X[err] Xerr]-Xerr] together are tetranet hyl ene; X[err}v and (>gerr
each are - ap(Cooply lene:ak cand X6 arp independsndy a cpiglent bands -R(@} INEG R[err]

RSO RS O 5 SR o

phar maceus i o ik inAding BF Ebéxﬁdlﬁal drd R:s RrUxFesor RICQU, whefte RY Rlamifs, atiidino,
protected derivatives thereof The conpound of C aim 26 in which

X[ er r] - X[ er rguanjdéna $r methriamino, éizélqdmsahétcbi‘}lbmlenx[oeﬂrﬂ-mebnd Rds aaidazalrleyl,

-NHC(O) -, Xer. d Xerr re rr.] .and rr] each ar

?49??1”, di nojBHY %zl"?ﬂrﬂrf{e?’i? lwgeﬁo@l%bg%qumgg%;-yli p1pend-4R[y? Ior l)yncﬁﬁ yl and X?
am di n

| -pi peratgl gg oxal%ﬁ%)e %Hhﬁﬁ{%gr%naditgﬁ I ca IEy izg‘%:{tlzepta gpésgﬂ}s N-oxidés”

N- oxi des, prp)ddmlg ddﬂ%Mlanéprmmled)dmmmdhdeoﬁ vatives thereof. 3

34. The compound of Caim26 in which Xerr]-Xerr]-Xerr] together are
3-oxatetrarrethylene X[err] and X/ err] each are -C(O-, Xerr] and Xerr]

each are -C(O) - SR y 1 }
3-oxa- 1 ,5-pent arret hy féénleog] IEB%Zﬁ%}am d?nopﬁ%ny%%grgﬁ% {r‘%eznl%?nehd) of
-yl car bonyl |-NRO@)5, X141l X'hae imizperidesty LQ(Gc eel(@)0s, )szadntisx‘ elNcl@XﬂedK@rX”
prodrug derivatives and protected derlvatlves t her eof .

phar maceut i c‘&l‘efél@r?i)oéﬁ a coyalenbbord andg'' as | frepipgsezinylens; R l%ﬁ'gc ,| iwhereinding of

axci pront e  dlfind yelX PO R S SO X TR bhCDlont, 1SRG

Formul a {2 IvbnldendlX' is methylene; and R? is R*- X2°-, wherein R® is amidino or quamdmo and X% is
-X2.X3-X%. wherein X2 is 1,4-phenylene, X*is a covalent bond and X% is methylene; and the
pharmaceutically acceptable salts, N-oxides, prodrug derivatives and protected derivatives

15 thereof.

27.  The compound of Claim 26 in which X*-X°-X¢ together are hexamethylene; X'
and X’ each are -NHC(O)-, X? and X7 each are -C(O)- and R' and R? each are 4-guanidinobenzy},
18 namely 4-guanidinobenzyl
4-{7-[4-(4-guanidinobenzylcarbamoy!)piperazin-1-ylcarbonyljheptanoyl}-
1-piperazinecarboxamide; and the pharmaceutically acceptable salts, N-oxides, prodrug

21 derivatives and protected derivatives thereof.

28.  The compound of Claim 26 in which X*-X3-X5 together are heptamethylene; X'
and X?® each are -NHC(O)-, X* and X each are -C(0)- and R' and R? each are 4-guanidinobenzyl,
24 namely 4-guanidinobenzy!
4-{8-[4-(4-guanidinobenzylcarbamoyl)piperazin-1-ylcarbonyljoctanoyl} -
1-piperazinecarboxamide; and the pharmaceutically acceptable salts, N-oxides, prodrug

27  derivatives and protected derivatives thereof.



het er o( C3. /0 gdisigsene; X[ err] an ndently apcusgtianizzbond,
-9-, -090, -0JO- C(O)N

-S(O [err]N(Rerr])- -N(R[err])S()[err] OC(O)N(R[err])-,
-N(Rerr])C(O O, -N(R[err])C(O)N(R[err]) or 18 -0C(O O, wherein each
Rl err] is independently hydrogen, (C[err]ﬁzoﬂ kyl or ((err])cycloal kyl, with
the proviso that X err] and X err] are not both coval ent bonds; X[ err] and

X dependent | 0 0 O N
b5 o 3B Bhorotnd oy ik R 0 Pyt

wnor o1 F3a & ket NE @ ok b cal el ity Sk M bl e esitinbiner
(d errhB) ahkmb ugﬁgﬁbgénq,pr r])al kylene, -Xerr]-Xerr]- or

-X[err]-XerrJ- V\,hereln Xerr] is (Cerr])al kyl ene or

het er o( C[ ér{5% wzanrbnabmnzydp amoyldpip@pzinsi}-ylegrbbmd roparenyd)-or 3

in which: 15 Xerr]-Xerr]- I)iherr tQ mgare (derr])al kyl ene or
e

het -
wher ei n: - AERPSRENECo AT Oc A RSP, 2CHERH RS O IeS P an no,
6 I het | kyl
heterogxo anéa}t}vc)s ﬁgf éar%é@d ﬁo%aslt&&%glyksrgne grer ())(Eg(ra]rr]x% er]y )e(Fgrr]

wherein Xerr] is (C[err])cycloal kyl ene, hetero((err])aryl ene,

Xerr]. S[ o) C%C' st °épE§F@rﬁL2%q€méW Ko A P aeto eps X

0, 1, 2, r g, 39{7% é e@dr 4 t -

benzoi m dazo 4 r%efrflgodl: m dazo F}fﬁl&dagc? %R ?ﬁdﬂ azg?/ 4 amfdmobcnzyl
i mdaza 4nyingly24-lamdiaabénzy} 2-yl, 2 | m dazol i n- 3 yI 12

2-met hyl i m dazol - 1 thllmdazol 1- -rrethllmdazol 1-yl,

1- met hyl pﬁp@r[fb(%arwqubwlﬁefbﬁpgﬂ piperagin-1- lﬂpasbwyamsmynoylh peri d4-yl,
pi perazin Y, yI
yr| i di n_lég é%razx%?a?%@?agﬂdg‘f%h ’theoqk{gh%éuﬂ:allypéé{:épqab[}e lqlts R oxﬁc{gs Cgrgdl%g
, 4, 5,6 t deriohiids apd protededdativativestheéeSt, 6- t et rahydropyrim di n-4-yl and 1
, 4, 5, 6-tetrahydropyrim di n-5-yl and any carbocyclic ketone or thioketone
derivative thereof, whi ch group is optionally substi tuted with one or nore

radi cal s sel ect d fr X {,
(derr])cycl oal ?8 er r%und °f Cla(%[akﬁpl Hﬁ?{/ rr ?%3{6 éeﬁﬂ&ﬂ&l%é&
and X° each are -NHC(O)-, X3 and X’ each are C(O)O- and R! and R* each are
15 4-guanidinobenzyl, namely 1,5-pentamethylene di{4-(4-guanidinobenzylcarbamoyl)-
I-piperazinecarboxylate]; and the pharmaceutically acceptable salts, N-oxides, prodrug

derivatives and protected derivatives thereof.

18 32.  The compound of Claim 26 in which X*-X3-X® together are tetramethylene; X'
and X?® each are -NHC(O)-, X? and X’ each are -C(0)O- and R! and R? each are
4-guanidinobenzyl, namely 1,5-tetramethylene di{4-(4-guanidinobenzylcarbamoyl)-

21 l-piperazinecarboxylate]; and the pharmaceutically acceptable salts, N-oxides, prodrug

derivatives and protected derivatives thereof.

33.  The compound of Claim 26 in which X*-X’-X® together are pentamethylenc; X'
24 and X® each are -NHC(O)-, X* and X’ each are -C(0O)- and R! and R? each are 4-guanidinobenzyl,
namely 4-guanidinobenzyl

4-{6-[4-(4-amidinobenzylcarbamoyl)piperazin-1-ylcarbonyljhexanoyl}-



r])cycl oal kyl oxy,

err])al kanoyl, ((err])al kyloxy, (Cferr])aryloxy, ((er

e thi o, PCT/US97/13422-
er

)

(q ) (

(Gorr])aryl thoa ang SNRl brr) éPLf:lllliﬂﬁMWﬂllﬁfhﬂE(ﬁ' Ferr) are 21

r])al kanoyl ,
r al kyl ene,

d
i ndependent |y sel ected from hydrogen,*({err]fal kyl (d
(derr])cycloalkyl or (CJerr])aryl and Xerr] is ((err]
hetero(([ err])al kyl ene, heterooxo(([err]) al1§];?T ene, 24
oxo(C[err])al kylene or -X[err]-Xerr]-Xerr]-, wherein Xerr] is as defined
above for Xerr], Xerr] is ((err])alkylene and Xerr] is
(d err]) al ky+piperazinbearkoxamite; and theopharmacesticallyl@ceptalge saltspN-axjdeayptodfugr r |

is Rerr]-Xerr]- or err]-Xerrj.-, erein: 27 Rerr] is
as defined 4pBVAIvesANRPEYS ?‘f(‘;ﬂﬂé’lall]’esité\@r(’@ferr] ) al kyl ene,

hetero([ err])al kyl ene, heterooxo(C[err])al kyl ene, oxo(Cerr])al kyl ene or
-X[err]-Xerr]-X24-, wherein X err] is as defined above for Xerr], Xerr]
is 30 3 ( Géer r | Pieel doyipenad afi€laiha6rih wisch Xi-XP+X°)tagetlydr arec3-oxdieanahylose;
sum of n22 aqd n24is 0, 1, 2, 3 or 4, REPLACENVENT SHEET =~ -85- Rlerr] is
25 def i ned 308 ¥ sackpte-F{Om¥’ JEX] pachars @Er MR |gnddkisach are 4-amidincbenzyl,

het I : A . . )
oxo  er 1) ASeheRET: B ARYBAC P4 bititnEny oty pigeraging ovlgarbguylsng
above forg Xtes pHarmdt&ttichlly Scceptnblershita INcykigese pastisug@valivéssand protected derivatives
(err])al kyl ene, wherein the sumof n[err] and n27 is 0, 1 or 2; wherein

each al kyl ethereafycl oal kyl ene, het eroal kyl ene, het erocycl oal kyl ene,
phenyl ene, 6 aryl ene and heteroaryl ene, as defined above, are
optionally substituted with one or nore radicals selected from hal o,

hydroxy, mercaptags, (& phirhidckitical &ﬁ;ﬂfs(do\\%ﬁ{(ﬁiﬂd@ﬂ thet@%tﬁifcﬁﬂ)) &fdtkive amount of a
(Jerr])aryl (err])al kyl, (C[err])alkanoyl, ((err])alkyloxy,

([ err]) & ykomppoudp£Clajm @3 ah camnkiniatisny with a pharmaceuti¢aliyecedpyalkepcipignt.
(derr])alkylthio, (Cerr])cycloalkylthio, ((err])arylthio and
-NR[err]Rerr], wherein Rerr] and R err] are as defined above; with the
provi so that covajgent gfb@% : b i
within Rerr], X?g'r r] ,A)X er rcﬁj(,gt{:)](:‘[aglrlér)]g?E?(a[l%ﬁ}éﬁgﬁaﬁgﬁfv??hgﬁgtagﬁi&ﬁh@%gmnbmes
het er oat ons td the pathology amsifortsympéeatology Xf trerdiseasq, svhidh methed cgmpnists Xfiminijtering
or a pharmaceytically acce table |t, N-oxide or prodr g derjvative

t her eof Yor t‘fﬁ'@%‘?ﬁﬁﬁlf% TRPEUtR 'éeffgﬁw&aqwt? FompoYy Pﬁg %mg? Lease in an

animal in which tryptase activity contributes to the

RE-xLx2x3-x4
XS
REXOXEXT.x6
I
in which:
15 X*-X3-X8 together are (C,.,;)alkylene or hetero(C;_;,)alkylene;

X! and X are independently a covalent bond, -C(O)-, -C(0)0-, -OC(O)-, -C(O)N(R?)-,
-N(R*C(O)-, -S(0),N(R*)-, -N(R*S(0),-, -OC(O)N(R?)-, -N(R*)C(Q)O-, -N(R}C(O)N(R?)- or
18 -OC(0)O-, wherein each R’ is independently hydrogen, (C,.,)alky! or (C;.s)cycloalkyl, with the
proviso that X! and X are not both covalent bonds;
X? and X are independently -C(O)-, -C(0)0-, -OC(O)-, -C(O)N(R?)-, -N(R*)C(O)-,
21 -S(0)N(R?)-, -N(R*S(0),-, -OC(O)N(R?)-, -N(R?)C(0)O-, -N(R»)C(O)N(R?)- or -OC(0)O-,
wherein R? is as defined above;
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15 pat hol ogy and/ or synptonmat ol f | . 37. Use of
Cl ai m 36 | Ryebg/eds3t he di sease is qmlﬁlmlﬂu “" mﬁmﬁm al | erpeTruddirnz422.
rhinitis, rheumatoi d spodylitis, ostesarthretis, gouty arthritis,

rheumatoid arthritis, arthritic conditions in general, urticaria,

angi oedema, eczematous dermatitis, anaphyl axis, hyper proliferative skin

di sease, peptic ulcers, inflanmmatory bowet®4di sease, ocul ar and vernal 21
conjunctivitis and inflamuatory skin conditions. 38. Use of Claim
37 in which the disease is asthma. 24 39. Use of Caim38 in

whi ch t he phar iétand Xtak indepprodently 60, Haikylens dsteso(Chgeliplent,i- X230 K- ef DEEN Ve
amount of a compoynd of Fornula | i rosol i gq .pharmaceutically 27

accept abl evheseipiZer is(Gonlalkydene o hﬁ‘&#ﬁqﬁgég‘ﬁ&kpﬁﬁ“ dh(Cnirxeloatkylengor  Use
of C ai:{n 3!%.1& 5‘%;‘52?1{’5&?]@%’& maceuti cal conposition further 30 conpri ses
a ec

a therapeutic I've’ anount of a [err]-adrenergic agonist, a

met hyl xant hi ne, R 'ajs R*NBOIYRaX B-, @fhegeif:or t i-.cost er oi d. -86- 41. Use
of daim40 in which the [err]-adrenergic agonist is selected from
al but erol , terbut al i Rels andrensmidisp, gyasiding f omiaeethyl ios methyhaminphe

t hyl xant hi ne i 3 ffai t h | i pe, wam,nophyl I i
Tnd L nebbr on ne. —t heXcobfgt Rk PEBR e ot R B R cthocr on
and the corti cqsioeC]9dkiiens 6l ect-xdf-xrﬁqrmre@éihw%itssm@mewoﬂ@agi nol one,

e 0

flurisolide and dexanet hasone. 6 42. aim37 in
whi ch the di sedwterpfCsi)asyinne, biettrelCs Heydoalkydeneanphenyeie X'l 5.(C4dalkylene end X'

her apeht | oal Iy CPHORr FaBARMIRD B8 S48 BEROARER 515 Bofrtup & o i n o
pharmaceuti cal | y accRPisalréuss &t from abéif 312 ben@BintiddzoRA NeRbdiRfidLB1-5-y1
REPLACEMENT SHEET

imidazol-1-yl, imidazol-2-yl, imidazol-4-yl, 2-imidazolin-2-yl, 2-imidazolin-3-yl,

12 2-methylimidazol-1-yl, 4-methylimidazol-1-yl, 5-methylimidazol-1-yl,
1-methylpiperid-3-yl, 1-methylpiperid-4-yl, piperid-3-yl, piperid-4-yl, piperazin-1-yl,
piperazin-2-yl, pyrid-3-yl, pyrid-4-yl, pyrimidin-4-yl, pyrimidin-5-yl, pyrrolidin-3-yl,

15 1,4,5,6-tetrahydropyrimidin-2-yl, 1.4,5,6-tctrahydropyrimidin-4-yl and
1,4,5,6-tetrahydropyrimidin-5-y! and any carbocyclic ketone or thioketone derivative
thereof, which group is optionally substituted with one or more radicals selected from

18 halo, hydroxy, mercapto, (C, g)alkyl, (C;.4)cycloalkyl, (Cq..0)aryl, (Cq.10)aryl(C, )alkyl,
(C,.s)alkanoyl, (C,.g)alkyloxy, (Cs.i.)aryloxy, (C,.4)cycloalkyloxy, (C, . )alkyloxy,
(C,s)alkylthio, (C,.,,)cycloalkylthio, (Cq.,5)arylthio and -NR®R’, wherein R® and R” are

21 independently selected from hydrogen, (C,;)alkyl, (C, s)alkanoyl, (C, ,)cycloalkyl or
(Ce.r)aryl and
X" is (C,¢)alkylene, hetero(C,.¢)alkylene, heterooxo(C, ¢)alkylene,
24 ox0(C,cJalkylene or -X'7-X'..X"". wherein X" is as defined above for X'*, X'7is

(C.in)alkylene and X8 is (C,j,)alkylene, wherein the sum of n17 and ni18is 0, 1 or 2; and
R? is R:-X%. or R%-X?'-, wherein:
27 R? is as defined above for R?,
X2 is (Cqq)alkylene, hetero(C, ()alkylene, heterooxo(C,¢)alkylene,

oxo(C,¢)alkylene or -X2-X*.X*., wherein X? is as defined above for X, X*is

30 (Cizp)alkylene and X* is (C,,,)alkylene, wherein the sum of n22 and n24is 0, 1,2, 3 or 4,
This Sheet Has Been Replaced THIS SHEET HAS BEEN
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WD 98/ 04537 PCT/ US97/ 13422
-87- 44. ANO9804833 for preparing a conpound of Fornula 1: 3PCHURRT/EM22
[err] Xerr] is (Cerr])cycloal kyl ene, hetero(C3. 14)cycl oal kyl ene,
(err])arylene or hetero(Cerr])arylene and X[ err] and X err] are

I ndependently ((err])al kyl ene or X[err]-X[S%r_r]-X[errg]c’lméet her arc 6
)*‘1 c

(Clerr])alkylene or hetero(Clerr])al kyl ene; "X[err] a wpgﬁnm(ﬂr‘m)

i ndependently a coval ent bond, -C(O-, -C(OO, -0
OO NH e, NN BB S B ) QO MR o] or 9
(CLert]) eyel oal kyl - ikt AE (el Reh e BERRREC Jpctl Heb o € AN, Yot b
TR TV e Lt sy S st s Pt
-N(R[err])S(O[e n},)g]l](ylgq Qqq‘((% n},)%l,cylerm by esum of n25 and n2’J 150, 1 or 2;

-N ON - - O | [ fi '
O i s R Rl el e e R e e,
hetero(Cgerr]) al kylepBand hetefiarllent, 8¢ ddfined @bove)hRlopliondI B substituttd witd\§HeSdrmore
X[err] is ((Jerr])al kylene or hetero((err])al kyl ene and X/ err] is

(Cerr])cycl oal ksadizats selectedtfinmn halpebydroxyy oleomploy (€ngalk ¥ € Jeycdoalkyl, (Ce.y4)aryl,
- X - - in:, 1 '
TR CRCIS CTNA T RTINS, £ M
| kyl «c.h | ; | 7 :
(Cerr])gl kyl enegc halienof ’eﬂ‘]r)%l);(?lﬂrhy’] @F%cﬁ%%&ﬁ?&?é@,ﬁ%]&ﬁlm RRER’, wherein

oxo((C[ err])al kyl ene” or - X[ e rein Xferr] 1s
(d err])cycl oal kiRf amER’ & as defined aboet;evith( tBE ravisocthstl cemalent bonds do not occur

hetero([ err])cycl oal kyl ene or phenyl.enge,, r [ errl)al kyl ene and
Xerr] is (der r‘]")“é(FR‘}/K‘gﬁ@?‘WQWfY@H@ %ﬁ\['f’?f{ ]r’ﬁjﬁaﬁ(g[aml B]Z P%A E‘?/y heteroatogysy
24 . : 4 Sy gl | ected from azetidin-3-yl,

benzoi ml%lazol -4-?9“?&1§éedrl%¢?1{sd§g’ﬁg$’ :&?n dazol - 1-yl, imdazol-2-yl,

i m dazol - 4-y/phardratéttidailp hédepliblel salt Viokidd dE phddingddetivative thefdf.

37. The method of Claim 36 in which the disease is selected from asthma, allergic
15 rhinitis, rheumatoid spodylitis, osteoarthritis, gouty arthritis, rheumatoid arthritis, arthritic
conditions in general, urticaria, angioedema, eczematous dermatitis, anaphylaxis, hyper
proliferative skin disease, peptic ulcers, inflammatory bowel disease, ocular and vernal

18 conjunctivitis and inflammatory skin conditions.
38. The method of Claim 37 in which the disease is asthma.

39.  The method of Claim 38 in which the pharmaceutical composition comprises a
21 therapeutically effective amount of a compound of Formula I in a aerosolized pharmaceutically

acceptable carrier suitable for administration as an inhalant.

40.  The method of Claim 39 in which the pharmaceutical composition further
24 comprises a therapeutically effective amount of a f-adrenergic agonist, a methylxanthine, a

cromoglycate or a corticosteroid.
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- et hyl pi paYO 8/B15§T, 1 - et hyl pi pe - 3-y| ,  piERUEPTAI4RL

pi perazin- 1 -yl, 3 plpera2| 3-y|, pyrid-4-yl,

pyri mdin-4-yl, pyrimdin-5-yl, yrroI|d|n 3 yI
4,5,6-tetrahydropyrinidin-2-y| 1 ,4,5, 6- etrahydropyrinidin-4-y| and
1,4,5,6-tetrahydropyrinidin-5-y| and any é rbocyclic ket one or thioketone
derivative 6 t her eof , mhlch group is optionally substituted with
one or nore radjcals_sel ect

I | kyl,
(Clerr])cycl oal¥dyl "fl(q l@F!?l]); of 9 alm( ai@%qugrh%%}(%’gr@gélg ggc;ggept is E[lectecJ grgm 4

) SASRaN, AL o o] G AL BB RER
(Clerriy arcyffbilnbpthedmhyﬂhﬁl; amidophglling ana\/aebwomd?é Q‘llierdroﬁﬂ E’&tersrdeie@rea from

i ndependently sel ected from hydrogen, (C[err])al kyl, ({ err])al kanoyl,
(derr]) meg@]w)apd @pdchxgﬂ ,apgi gmonggmtemd is selected from beclomathasanie, i s
(Cerr]) aI éépene er 3f; &%@I K ene het er ooxo(C err]) al kyl ene,
oxo((Cerr] WPI@HE ci err] wherein X err] is as defined
above for Xerr], X[err] IS (C[err])al kyl ene and Xerr] is

(derr])al kyl ene, wherein the sumof nl17 and nl19 is 0, 1 or 2; and 15
Rlerr] &8s Rer r4]2- X[ e¥he|metbod Bf €laith-3¥[irwhich theidisesseris rislatold arthriafsiopo,

1- |mnoeth¥ net hylam no, Xerr] is ((err])alkyl ene,

het er o( ¢ EPPPY! ‘étl“ﬂ f-ene, heterooxo(derr])al kyl ene, 18

oxo((err])alkylene or -X[err]-Xerr]-Xerr]-, wherein X err] is as defined
above for Xerr], Xerr] is ((err])alkylene and Xerr] is

(Cerr])al kyl edd, wiBreanethodef SlaimdD in Ahicintle pRamiaseiicallco osﬁnoﬂrco ri¥dstah

t he praviso that, err] is mnothenX is not ((Jerr yl ene
or oxo(] éﬁ"?’ﬁ%‘?‘ﬁ% ¢ftectiye ount of a COMPOHDS O é rms{la Bin azphagn@geuucallé[agccrqtah]@
as defineq ] is (Jerr])alkyl ene,

het ero( e?&{%?\é\ﬂlgb?%ne %é%‘g%gg%ﬂ Eelr r])al kyl ene, 24

oxo(C[err])al kylene or -X[err]-Xerr]-Xerr]-, wherein Xerr] is as defined
above for Xerr], Xerr] is (Cn[err])al kylene and Xferr] is

(err])al kyl ene, wherein the sumof n25 and n27 is 0, 1 or 2; wherein each
al kyl ene, cycl oal kyl ene, heterocycl oal kyl ene, phenyl ene, aryl ene and 27

het er oaryl ene, as defined above, are optionally substituted with one or
nore radicals selected from hal o, hydroxy, nmercapto, (Cerr])alkyl,
(derr])cycloalkyl, (Cerr])aryl, (Cerr])aryl(err])alkyl,

(derr])al kanoyl, (Cerr])al kyloxy, (Cerr])aryloxy, (Cerr])cycloal kyl oxy,
30 (derr])al kyloxy, (Cerr])alkylthio, (C[err])cycloal kylthi o,
(dJerr])arylthio and -NR[err]R[err], wherein

2-methylimdazol - 1-yl, 4-nethyli Iw -met hyl i m dazol - 1-yl, |
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\Ié\gT??Jlsgg??g4m IBBSIN err] and R er rH“li“HlLIH IIMIII ﬂ!"l above: wi RGI7USRI/13422-

provi so that coval ent bonds do not oGCurc bet weens het er oat ons cont ai ned
within Rlerr], Xerr], Xerr], Xerr], Xerr] and Rerr] and any

het er oat ons 3 contained with Xerr] gxXerr], Xerr] and Xerr],; and
the pharnaceutically acceptable salts, N oxides, prodrug derivatives and
protected derivatives thereof, which process conprises: 6 (a) reacting a

conmpound of Formyla 1: [err] .or a protected derjyative thereof, with a
conpound of themfi%rrrru rﬂf“?lrsrf rpﬂr’f%%nﬁa(f(" °PH%P¥§°‘6’?L§?&M ed 9 derivative
thereof, wherein L is a |leaving group, Y[err] is a bond, -0- or

-N(R[err])-, Y[err] is piperazin- 1-yl, piperid4-yl or
HN(R[err])-(Cerr])al kyl, respectivelpi.xartixtadh Rerr], Rerr], Rerr],
Xerr], Xerr], Xerr], Xerr], Xerr], Xerr] and,s[err] are as defined in
the Summary of the Invention, and thféﬂz gﬁggga%qt/i’ng when 12 necessary, to
give a conpound of Formula I, in which™X[erf]™ s 1, 4-pi perazinyl ene or

1, 4-piperidylene and Xerr] is -C(O-, -OC(O- or -N(Rerr])C(O- or in
which Xerr] is ((err])alkylene and Xerr[ is -CCONRerr])-,
-OC(ON(R[err])- or -N(Rlerr])C(ON(R[err])-; 15 (b) reacting a conpound
of Formula 1, or a protected derivative thereof, with an isocyanate of the
formula Rlerr]-NC(O), or a protected derivative thereof, and then

depr ot echi ngh WHRA: necessary, to give a conpound of Formula I in which
X[err] is 1,4-piperazinylene or 18 1 ,4-piperidylene and Xerr] is

-NHC(O) - or in wi’ &n(Cxigeycloalkyle¢rg) beteio(@l.k)¢gyenddkplede, XCer)arylese or

ggy&%y (R EétEJo)(C;,,4)g¥)?lene £n%a)g; z{n%gx"aarg 9nr3é8gn%gnt?yf ( o(_)zSar&lylllgne%r *4?5(!_;(6 toge}ﬁgr arc
the formil 2 R By gp s Frlhy peRgIeR! e eeted derivative thereof. wherein
L is a |leaving gXband XYaerinflependentlyonchvalefit band, -Q{BE.eC(P)O-, -OTED X ]-(OIN(R?)-,
N(R*)C(O)-, ~S(0),N(R?)-, -N(R*)S(0),-, -OC(O)N(R?)-, -N(R*)C(0)0-, -N(R*)C(O)N(R?- or
8 -0OC(0)O-, wherein each R? is independently hydrogen, (C,.;)alkyl or (C,.s)cycloalkyl, with the
proviso that X' and X° are not both covalent bonds;
X? and X7 are independently -C(O)-, -C(0)O-, -OC(O)-, -C(O)N(R?)-, -N(R*C(O)-,
12 -S(0),N(R?)-, -N(R?)S(0),-, -OC(O)N(R%)-, -N(R)C(0)O-, -NR})C(O)N(R?)- or -OC(0)O-,
wherein R? is as defined above;
X? and X® are independently (C, ;)alkylene, hetero(C, galkylene, -X'0-X'!- or -X"'-X'0-,
156 wherein X'% is (Cy)alkylene or hetero(C, ,)alkylene and X! is (C, g)cycloalkylene or
hetero(C, ;)cycloalkylene;
R!is R%-X"- or R*-X"-, wherein:
18 R* is amino, amidino, guanidino, 1-iminoethyl or methylamino,
X is (C,¢)alkylene, hetero(C, ¢)alkylene, heterooxo(C, ¢)alkylene,
oxo(C,.¢)alkylene or -X"-X'5-X"-, wherein X' is (C,)cycloalkylene,
21 hetero(C;.¢)arylene, hetero(C, ¢)cycloalkylene or phenylene,
XM is (C,o)alkylene and X' is (C,¢)alkylene, wherein the sum of n14 and n16 is
0,1,2,3 0r4,
24 R’ is a group selected from azetidin-3-yl, benzoimidazol-4-yl, benzoimidazol-5-yl

imidazol-1-yl, imidazol-2-yl, imidazol-4-yl, 2-imidazolin-2-yl, 2-imidazolin-3-yl,



3 piperazin-l -yl, piperid-4-yl or HNhﬁerr

er I‘
[espect | vamosaashreach i[nzf;%e”]HLMJ!! Hil| lﬂJﬁlﬁ;f%hJ[sﬁa;%f?‘E?fﬁz

| nvention, and then deprotecting when necedsaf y, to give a conpound of
Formula | in which Xerr] is 1,4-piperazinylene or 6 1 ,4-piperidylene and
X[err] is -C(O-, -0C(O- or -N(R[err])C( - or in Wnich X[err] is

(err])al kyl ene and X[err] |s -C(ONRerr])-, -OC(ONRerr])- or
-N(Rlerr] ) (O N(Rerr])-; reacting a corrpound of Formula 2, or a

protected deri mettbsehmtdez@o!f-yl timethplimidezalylayla 6 engthylishidarad- 1w mul a
Rerr]-NC(O, or rote erivative th r eof d then, depratect. when
necessary, to B'Wf‘ghﬂ z}g d?' ‘E@Pmi{‘é“r H‘W%Y&P@F?fqﬂ plperazmplqy

1, 4- pi per azi ny}y; | whiich
X[erf]ﬁ)i s (C[eé ]91%9{(%/ L g%m P%'Ir“?'aeyl gﬁi ’rg?é’?w&ﬂllpgm{dé’iwl’

reacting a corrp,é;ﬁ;ﬁ-telfahﬁdmwhmlcﬂn-ZEﬁr] 4;5[;6-&tmh¥dr6p)trﬁdldﬂﬁmywaﬁd ve thereof,

with 2 or nore 5} r equival ents of a conpound of the fornula 15
Rlerr]-Ylerr]- bgD -tetghydropy umitinooy ] #ad gy carbecychie ketene oxjhiaketone derivatiye

|
B T
each Rlerr], F{:ﬂb,rﬂydréﬁ)emdrcapiﬁ QCrJ)alkNL @ﬂl‘s ll)cyérbaikyll (G'%ﬂgar%l €CLL)a#1eC 3 kyl

defined in the Sunmary the I nvention, and deprotectin

necessary, to Qﬁmlﬂ ’aﬁf@ﬁhﬁGuﬁ@lkbbxﬁdﬂmbwlpxy,r(c\mi)@hlﬂkdlw (‘Si]ubl@?ﬁ}’er r];

L a0 i e BB sk R kg L
-N O |

" ((a rR£ ]er Ir ]S) g(l )t_ndaﬁfiifﬁtlﬂé ﬁl%é&ﬂowgdﬁg%[qgﬁ%m)kfﬁ gg.J)aka(yﬂ(cg-r.,j&yaxokmbﬁ&e
-N(R[err])C(O)N(eE’{) and Xerr] -C(ONRerr])-, -OC(ONRerr])- or

-N ON f ti und f I ,
TR e o vt o ’]%é%é?ﬁ‘yw% TR S el o kY B e s of an
i socyanate of shch Oaidlehe Bk X I NRIO) wh@kindX PiOLsaRhReD va\f@:txvexvtsereof

and t hen depr ot ecti ng when necessary, to give a compound of Formula | in
which R err] e@mbdkﬂpmm}dxw 1s(@,,%kﬂdﬁ$?«heremthe sum of n17 and n18is 0, 1 or 2; and
PCT/ U g7/ 13422 59 iél;oer ﬂ/o err] Is 1, 4-piperazinylene or 1
4pi§ridy|en§ ]xlf o éﬁ Mand/ or X[err] Is -NHC(O - and/or in

whi ch X[ err] and/orRXEs%ﬁanol ﬁ-uﬁﬂo@ihg] Sl BAga@nd X err] is
-NHC(O N(R[err])- and/or X[ err -NHCIO N(R[err])-;

X¥is (CM)alkylene hetero(C, ¢)alkylenc, heterooxo((,4 ¢sJalkylene,

18 oxo(C, g)alkylene or -X*2-X2-X*- wherein X* is as defined above for X", X®is
(C.22)alkylene and X* is (C,,.)alkylene, wherein the sum of n22 and n24 is 0, 1, 2, 3 or 4,
with the proviso that when R® is amino then X% is not (C,¢)alkylene or oxa(C, ¢)alkylene

21 andn22isnot1,2,3 or4,

R? is as defined above for R® and
X¥ is (Cyg)alkylene, hetero(C, c)alkylene, heterooxo(C,¢)alkylene,

24 0x0(C,¢)alkylene or -X¥-X%.X?"., wherein X* is as defined above for X'*, X% is
(Cpas)alkylene and X? is (C,,;)alkylene, wherein the sum of n25 and n27 is 0, 1 or 2;
wherein each alkylene, cycloalkylene, heterocycloalkylene, phenylene, arylene and

27 heteroarylene, as defined above, are optionally substituted with one or more radicals
selected from halo, hydroxy, mercapto, (C,g)alkyl, (C,. 4 )cycloalkyl, (Cg s)aryl,
(Ce10)aryl(C, )alkyl, (C,.5)alkanoyl, (C, galkyloxy, (Ce.i4)aryloxy, (Cs. . )cycloalkyloxy,

30 (C.)alkyloxy, (C,g)alkylthio, (C,. )cycloalkylthio, (Cs j4)arylthio and -NRSR?, wherein
R T THIS SHEET HAS BEEN ‘
LT T s o




(9) reacting an amne of the for r])H or aggrotected
derivative tWwem8e4537with a comoun%@&%’ﬂlw mtﬁ or a proPE&usyr/13422
derivative thereof, wherein L is oup, err] is a bond, -0- or
-N(R[err])- and each Rlerr], Rerr], Rerr], X[err] Xerr], X[err],
Xerr], Xerr], Xerr], Xerr] and X[err] e as defined in the Summary of
the I nvention, 9 and then deprotecting when necessary, to give a conpound

of Formula | in which Xerr] is -N(Rerr])C(O-, -NRerr])C(OOC or

o T LD U gt o 5&%@@5@@3@3\ e pr ottﬁgtrcaarlem@mﬁsg” 5 26t 9% Hhound
of Fornula 5: [ e"nl.'e hﬁerBEth%&B g8 rvhﬁRﬂN veyd Bﬁerﬁow f‘“@?ﬁ Sﬂllcgarklsﬂe?crﬁatoms

| eavi ng group, err] Is a
pi perazi-| - ' rﬁmddjwﬁhw X)’r)dzllhl(xml_)@;rmid) (C[err])al kyl, respectively, and

h X X X X
Xerr]e ]érw AT TN GO CTAR. iR A Cat W
I tion, wh , t d of
nven |on tﬁé}g%f%%dégg%g%&w&g en necessary, to give a conpound o

Formul a | pi perazinyl ene or 18 4, 1-piperidyl ene

and X erg] (b (ebdting & oniPdnd Of FolafA N R err]) - or in which Xerr] is
(derr])al kyrﬁene and X[err] is -N(Rerr])CO-, -N(R[err])C(OO or
-N(Rlerr] ) C(ONR err])-; (i) reacting 2 or nore nolar equival ents of
conpound of the formula R[err] Xerr]- v%er{i or a WO 98/ 04537

PCT/ US97/ 13422 -92- protected derivatk r% wi th a conmpound of
Formula 6: [err] 3 or a protected derlvatlve th Fésof wherein L is a

| eaving group, Y[err] and Y[err] are mde’{)eﬁhd’éntly a bond, -O or
-N(R[err])-, Y[err] is piperazin-l-yl, piperid-4-yl,

HN(R[err])-(Clerr])al kyl or HN(R[err])-het{sro(C[err])aI kyl and each Rerr],
X[err], Xerr], Xerr] and X[err] are as defined in the Sunmary of the 6

I nvention, and then deprotecting when necessary, to give a conpound of
Formula | in which Xerr] and X[err] each are 1, 4-piperazinylene or 4,1

- pi peri dyl eme prowctsf deriyativedhetpef; w]tharc@mmdaqbeﬁdherfomula R{-@)”-C(O)E( c@)acpromcted

SO N el B M Sl Ll Xt caeiag s (CggE]) gh k! ene or
; gg f;[ag{ If Lél% azin- Nﬂﬁ;&ﬁhh%@: HNER)-( TGN bR Bn@readn RY, R2, RY, X, X2, X5,
X‘ X3, X and X are as defined in the Summary of the Invention, and then deprotecting when

12 necessary, to give a compound of Formula I, in which X® is 1,4-piperazinylene or
1,4-piperidylene and X? is -C(0)-, -OC(0)- or -N(R*)C(O)- or in which X* is (C, ;)alkylene and
X? is <C(O)N(R?)-, -OC(O)N(R?)- or -N(R*)C(O)N(R?)-;

15 (b)  reacting a compound of Formula 1, or a protected derivative thereof, with an isocyanate
of the formula R>-NC(Q), or a protected derivative thereof, and then deprotecting when
necessary, to give a compound of Formula I in which X® is 1,4-piperazinylene or

18 1,4-piperidylene and X® is -NHC(O)- or in which X®is (C, 5)alkylene and X® is -NHC(O)N(R)-;

(c) reacting a compound of Formula 2:

Y2 x3.x4
xS

REX°-xE.x1.x6"

2



(1) optionally reacting a conmpound of Forrmula | in which Rerr] is amno

with cyananrygesipesigi ve a corrpounﬂm“ﬂﬂllllrcnuﬁug “Il whi ch R er PETAIS97/13422
guani di no; 12 (k) optionally flus L tilf%y a conpound of Fornula |
into a pharnmaceutically acceptable sal t; (I) optionally further
converting a salt formof a conpound of Fornmula | to non-salt form 15 (m
optionally further converting an unoxi di Zt & formof a conpound of Fornul a |
into a pharnaceutically acceptabl e N-oxide; (n) optionally further an
N-oxi de form of a conmpound of Formula I its unoxidized form 18 (o)

opt i onal | yraprotaeted derivasiveithereef, with-acomppurnd oftte formpdaiRl YOC(B3k rariaproteriad o

conver | ndteEvbeRofarekie Fs Efre iiRasib bl apoRb ARG 11821
non- derg vafihzedn fiY1Mhiperid-4-yl or HN(R®)-(C,.»)alkyl, respectively, and each R, R?, R?, X?, X*, X,
X5, X7, X* and X® are as defined in the Summary of the Invention, and then deprotecting when
necessary, to give a compound of Formula I in which X? is 1,4-piperazinylene or
6 1,4-piperidylene and X' is -C(O)-, -OC(0)- or -N(R*)C(O)- or in which X?is (C, g)alkylene and
X' is -C(O)N(R?)-, -OC(O)N(R?)- or -N(R*C(O)N(RY)-;
(d) reacting a compound of Formula 2, or a protected derivative thereof, with an isocyanate
9 of the formula R'-NC(0O), or a protected derivative thereof, and then deprotecting when
necessary, to give a compound of Formula I in which X2 is 1,4-piperazinylene or
1,4-piperidylene and X' is -NHC(Q)- or in which X?is (C, g)alkylene and X' is -NHC(O)N(R?)-;

12 (e)  reacting a compound of Formula 3:

v2.x3.x4
N

X5
6 -

Ya_x-’

3

or a protected derivative thereof, with 2 or more molar equivalents of a compound of the formula
15 R-Y'-C(O)L, or a protected derivative thereof, wherein L is a leaving group, Y' is a bond, -O- or
-N(R?-, Y? and Y® are independently piperazin-1-yl, piperid-4-yl or HN(R*)-(C, g)alkyl and each
R, R?, X3, X4 X5, X9 and X7 are as defined in the Summary of the Invention, and then
18 deprotecting when necessary, to give a compound of Formula I in which R! equals R?; X? and/or
X® is 1,4-piperazinylene or 1,4-piperidylene; X' is -C(O)-, -OC(0)- or -N(R*)C(0)-; and X° is
-C(O)~, -OC(0)- or -N(R»C(O)- and/or in which X? and/or X® is (C,s)alkylene; X' is
21 -C(O)N(RY)-, -OC(O)N(R- or -N(R)C(OIN(R?)-; and X? -C(O)N(R?)-, -OC(O)N(R)- or
NER)C(ON(R?)-~;
® reacting a compound of Formula 3, or a protected derivative thereof, with two or more
24 molar equivalents of an isocyanate of the formula R'-NC(0), or a protected derivative thereof,

and then deprotecting when necessary, to give a compound of Formula I in which R' equals R?;
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X2 and/or X® is 1,4-piperazinylene or 1,4-piperidylene; X' is -NHC(O)- and/or X® is -NHC(O)-
and/or in which X? and/or X? is (C,g)alkylene and X' is -NHC(O)N(R?)- and/or X® is
NHC(O)N(R?)-;

(g)  reacting an amine of the formula R'-N(R*H, or a protected derivative thereof, with a

compound Formula 4:

LC(0)-Y - x2-x3-x*
(O) N

XS
x5 ~

RZX%.x5.X7

4

or a protected derivative thereof, wherein L is a leaving group, Y' is a bond, -O- or -N(R3)- and
each R!, R%, R?, X2, X3, X¢, X5, X6, X7, X* and X? are as defined in the Summary of the Invention,
and then deprotecting when necessary, to give a compound of Formula I in which X' is
-NR»C(0)-, -N(R*)C(0)O- or -N(R)C(O)N(R?)-;

(h) reacting a compound of the formula R'-X'-Y?, or a protected derivative thereof, with a

compound of Formula 5:

LC(O)-Y’-X‘\
xS

REXO-XB.X7.x6"

5

or a protected derivative thereof, wherein L is a leaving group, Y? is a bond, -O- or -N(R?*)-, Y?is
piperazin-1-yl, piperid-4-yl or HN(R?)-(C, ;)alkyl, respectively, and each R!, R%, R?, X!, X?, X3,
X4, X5, X5, X7, X® and X® are as defined in the Summary of the Invention, and then deprotecting
when necessary, to give a compound of Formula I in which X? is 1,4-piperazinylene or
4,1-piperidylene and X? is -C(O)-, -C(O)O- or -C(O)N(R?)- or in which X? is (C, y)alkylene and
X? is -N(R*C(O)-, -N(R?)C(0)O- or -N(R*C(O)N(R>)-;

() reacting 2 or more molar equivalents of compound of the formula R'-X'-Y?, or a
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protected derivative thereof, with a compound of Formula 6:

3 4
LCOMY*-X_

x5
X8 ~

Loy’

6

or a protected derivative thereof, wherein L is a leaving group, Y’ and Y7 are independently a
bond, -O- or -N(R?)-, Y? is piperazin-1-yl, piperid-4-yl, HN(R*-(C, ;)alkyl or
HN(R?)-hetero(C, s)alkyl and each R!, X!, X%, X® and X are as defined in the Summary of the
Invention, and then deprotecting when necessary, to give a compound of Formula I in which X°
and X® each are 1,4-piperazinylene or 4,1-piperidylene and X* and X’ are independently -C(O)-,
-C(0)0- or -C(O)N(RY- or in which X? and X® each are (C, ¢)alkylene or hetero(C, ;)alkylene
and X’ and X? are independently -N(R*)C(O)-, -N(R*)C(0)O- or -N(R*)C(O)N(R’}-, respectively;
)] optionally reacting a compound of Formula I in which R* is amino with cyanamide to
give a compound of Formula I in which R* is guanidino;

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

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

(n)  optionally further an N-oxide form of a compound of Formula I its unoxidized form;
(o)  optionally further converting a non-derivatized compound of Formula I into a
pharmaceutically prodrug derivative; and

(p)  optionally further converting a prodrug derivative of a compound of Formula I to its

non-derivatized form.



