196/ 09297 ' 1814 g
505! TI ONS AND METHODS FOR TREATI NG MAST- &t ﬁ‘ﬁ@‘éﬁ@ Y CEBER ONS

ACKGROUND OF NVENTI ONgye, opation i “'J'{«'
tht'i nuati on- i?@;t of U. S mmntﬁglerla No 08/ 312, , filed

Sept embaNTERNATIONAL APPLIGATION pemm&:p@mm mmoomnmw &CcT)

£

enti -et-c—of—thre—trverttor—it5

Thi s fSH\)‘é‘Fﬁ"f%ﬁ" Fﬁf"éf:'é%ﬂglﬁ%ggg:‘! ti As1 il mﬁ%"“““ﬂﬁ@fﬂ%ﬂ ve foWQR6N9297
prevént | COVDR2AN/3I2; 39525 scelll di tory disar :
The {nv 493/04, i tilons ﬁ%aﬂtﬁ"gs E?P"e ve f&ghfsxﬁlelg&r&m‘%)
preventi ARLK:S 1 nfl amrat ory di seases associated wth the

20 no 445';& i Qllr‘l’fL as- Qothr r~| Ql | DV‘ﬂ_Lf\ rhl nl fJ_Q Thn

conpo t lﬁﬂﬁm A the mslgﬂﬂed

for f&(ha)ventl ngﬂgr treating the te pﬂltgl‘d ke or, @ %@&%@% alﬂ*{'}iﬂm

ai r Wa 22 intemationsd ElingsPage N € Si9 Sepember 1995 €¢09.95) wthprhBﬁ.%DBmEs.mﬁﬂcﬁR,mamw
the ¢onpositions and nethods 25 of the presenM&GMy®RtSFon have utility in

trea k Yatal YPES of i'mmunomedi atled i nfl anmatory di sorders, such as

r heujat oi 12269 ar t hr 3 SeftemberQpgaL¢3®Y.H4y i tUsS| Fublithednf | ammat or'y bowel di sease,

as wel | as various dermat oI ogi cal condi t i BitsinterRasionalweqrch reviary e
. t ing 1

corp ~ Pvent B M CRUUeL AL g e e

amendments.

(72) Inventors: RICE, Ken, D.; 1380 Osk Creek Drive #409, Palo (\(y T AT + SR

Alto, CA 94304 (US). DENER, Jeffrey, M.; 850 Campus "
Drive #106, Daly City, CA 94015 (US). GANGLOFF, @ IPeER -+ Anve yen.
S B i e

3 y ee-Lin; t. ~ .
Place #6102, San Francisco, CA 94107 (US). | @) Pn?kmww\‘ 5 -B—T&‘

(74) Agents: DOW, Karen, B. et al.; Townsend and Townsend and
Crew, Steuart Street Tower, 20th floor, One Market Plaza,
San Francisco, CA 94105 (US).

(84) Title: COMPOSITIONS AND METHODS FOR TREATING MAST-CELL INFLAMMATORY CONDITION
(57) Abstract

Novel compounds, compositions and methods effective for the prevention and treatment of mast-cell mediated inflammatory disorders
are described. The compounds, compositions and methods are effective for the prevention and treatment of inflammatory diseases associated
with the respiratory tract, such as asthma and allergic rhinitis, as well as other types of immunomediated inflammatory disorders, such as
rheumatoid arthritis, conjunctivitis and inflammatory bowel disease, various dermatological conditions, as well as certain viral conditions.
The compounds comprise potent and selective inhibitors of the mast cell protease tryptase. The compositions for treating these conditions
include oral, inhalant, topical and parenteral preparations as well as devices comprising such preparations.




2. Description of the Background Art Asthma is a conpl ex
di sease involving multiple - bi ochem cal nediators for both its acute
and chronic 35 manifestations. Increasingly, asthma is recognized as an
i nfl ammat ory di sorder (see, e.g., Hood, et al., I MMJUNOLOGY 2nd ed.,
Benj am n- Cummi ngs 1984). Asthma frequently is characterized by
progressi ve devel opnent of hyperresponsi veness of the trachea and
bronchi to both imunospecific allergens and WO 96/ 09297

PCT/ US95/ 11814 ' 2 general i zed
chem cal or physical stinuli. The hyperrespon5|veness of. asthmati c
bronchi ol ar tissue is believed to result fromchronic inflanmation
reactions, which irritate and damage the epitheliumlining the airway
wal | and pronbte 5 pathol ogical thickening of the underlying tissue.

Br onchi al bi opsy studi es have indicated that even patients with mld
asthma have features of inflammtion in the airway wall. One
initiator of the inflammtory sequence is an allergic response to

i nhal ed al |l ergens. Leukocytes carrying 10 |gE receptors, notably nast
cells and basophils, but also ~including nonocytes, macrophages, and
eosi nophils, are present in the epitheliumand underlying snooth nuscle
tissues of - ~ bronchi where they are activated initially by binding of
specific inhaled antigens to the IgE receptors. . Activated nast 15 cells
rel ease a nunber of preformed or primary chem cal medi ators of the

i nfl ammatory response and enzynes. Furt her nore, nunerous secondary
“mediators of inflamuation are generated in situ by enzymatic reaction
of activated mast cells, including superoxide and |ipid derived
mediators. ‘In 20 addition, several |arge nolecules are rel eased by
degranul ati on of mast cells: proteoglycans, peroxidase, arylsulfatase
B, and notably the proteases tryptase and chynotryptic proteinase
(chymase). See DRUG THERAPY OF ASTHVA, pp. 1054-54. : This
chem cal release frommast cells probably
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25 accounts for the early bronchiolar constrictor response that occurs
in susceptws%,dgﬂ;y Vi duaI/S/ after exposure to airborne al perpsssirisialhe
‘early asthnmatic reaction”is maxinal at around fifteen mnutes. after

al | ergen exposure; recovery occurs over t he ensuing one to two hours.
In 25-35% of individuals, the 30 early asthmatic reaction is followed by a
further decline in resplratory function which.bggins within a few hours
and is nmaxi mal bet ween ‘si% and twel ve hours post - exposure. This late
asthmatic reaction is acconpani ed by a marked increase in the nunber of
i nflanmatory cells infiltrating bronchiolar smooth 35 nuscle and
epithelial tisssues, and spilling into the airways. These cel |l s include
eosi noghi|'s, ~neutrophils, and | ymphocytes, . all of which are attracted

~to the site COHP@SITQBBSI AND METHODS HOR TREAT(INGIMSN-MMTWeﬁMDITIW%
infiltrating cells thensel ves WD 96/ 09297

PCT/ US95/ 11814 3 becone acflvated during the late
reaction phase. The Iate. ~asthmatic response is believed to be a
secondary inflanmatory =~ r BRASKGROWYQE &FHE "INVENTEQNt he secretory
activity of macr ophages. -5 Tryptase is the major secretory
prot ease of human mast cells gnd i,s proposed to be involve

neurob@ptide pro@B§§|HQP&ﬁEaF#§§UéqlﬁIé%ﬁﬁéh?ﬁFl°R@}ﬁ°Baﬁgnﬁﬁ Pr§ot ase

i St a| ' t l%{ SosEaREEH, s%eﬁagl Nogsmqlsamcta\?e,t rdded wepfenbegenaus 1994,
cata i ca acil ve subuni e c
Nt 1. acadende 1pcingerRprated Boraiatiy WHHGSNGECHT 166" gAlLrEES” for

| nvest. 86a354pﬁf@oéé§90) Mliler et al. J. din. | nvest. 84:1188-1195
L .

(1989); an chem stry 28:4148-4155 (1989).

Tryptase i ory granules. 15 After mast cel
activasi on, human tr{pissdnyentioneelates to ¢empesitieng o mephods

bi ol ogi ¢ f%ff Eti&% f%ta@WéapfﬂUéﬁtlon éHHW¥B@é¥méntt6fpm8§€-één§arS in

t he bl oodstream renmal ns detectable for segera hgurs See

Schwartz emediateg inflqmmgtorw AsPraens 4 o Bhe c3pVentaon IpcIudss.  ance

has .been compositions and methods effective for the prevention and
treatment of ‘inflammatory diseases associated with the
20 respiratory'tract;‘euCh as asthma and allergic rhinitis. The
compositions and methods of the present invention are
especially useful for preventing or treating the late phase

bronchoconstriétion°and airway hyperresponsiveness associated

with chronic asthma. In addition, the compositions and methods
25 of the present invention have utility in treatlng other types

of immunomediated inflammatory disorders, such as rheumat01d

" arthritis, conjunctivitis and inflammatory bowel disease, as

well as varlous dermatologlcal conditions. Further, the

composxtlons ‘and methods of the present invention have utility
30 in tne treatment of resplratory syncytial v1rus,

. Asthma"iéza complex diseaee involving multiple
biochemical medlators for both its acute and chronic

35 man1festat1ons. Increas;ngly, asthma is. recognlzed as an

| 1nf1ammatory d1sorder (see, e.g., Hood et al., ImMuNoLOGY 2nd
ed., Benjamln-Cummlngs 1984) Asthma frequently is.
characterlzed by progress1ve development of hyperresponsiveness
of the trachea and bronchi to both immunospecific allergens and



20 detected in sanples of nasal and |ung Ia.\)a\g'e fluid from atopic

subj ectygo% gnged with specific antigen. See Cast ells wart z,
J. Allerg. E@"” | munol.. 82: 348-355 (1988) and V‘énzg’?qws?mﬁw

Rev. Resp. Dis. 141:563-568 (1988). Tryptase Ievel s in lung Iavage
fluid obtained fromatopic 25 asthmat2cs increase after.endobronchial

al l ergen chal | enge. -.Sone snokers of cigarettes have striking el evations
of generahkdzrdeshenicalaor phyisiaal merulbyelBheonpared to

nons rrqlsﬂsefeagpehsgwuass off iaa G 12 brN 8Fa 5 OFPs $8@P0E L be1iebea the
hypot hesi s thi\f: ﬁ§°ﬂ‘ of prqt nase from actlvat ed 30 mast cells could
u e
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of vasod nchor el axi ng neurop tughey, et al.
J VO 9gnggggitiator of the inflammatory sequence i®CM US95/ 11814
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ng;te;x?éS@ﬁg?PﬁBffgggpéﬁh%ﬂatow‘ﬂe%%ﬂ%e and dri¥ynddP-1) via MW-3
rthermore, numerous secondary mediators of inflammation are
generated in situ by enzymaticlreactions_of_activated_mast -
cells, including'suberoxide and lipid derived mediators. 1In

20 addition, several large molecules are released by degranulation
of mast cells: proteoglycans, peroxidase, arylsulfatase ‘B, and
notably the proteases tryptase and chymotryptic proteinase
(chymase). See DRuUG Tl-mm! OF ASTHMA, pPp. 1054-54.

This chemical release from mast cells -probably.

25 accounts for the early bronchiolar constrictor response that
occurs in susceptible 1nd1viduals_after_exposure_to airborne
allergens. The early asthmatic'reaction is'maximal at around
fifteen nminutes after allergen exposure, recovery occurs over
the ensuing one to two. hours. In 25-35% of individuals, the

30 early asthmatic reaction is followed by a further decline in
respiratory function which begins within a few hours and is
maximal between six and twelve hours post-exposure. This late
asthmatic reaction is acoompanied by a marked increase in the
number of inflammatory cells infiltrating bronchiolar smooth

35 muscle and epithelial tissues, and spilling into. the ‘airways.
These cells include eosznophils, neutrophils,_and lymphocytes,
all of which are attracted to the site by release of mast cell
derived chemotactic_agents. The infiltrating cells themselves

%




i.nvol ved in tissue inflanmmation and'renDdeIing ‘This finding 15 also

intimates tWax96100397t ase nay play a role in joint dest r uct POIYUB95/11814
rheunmatoid arthritis. Insédd|t|on trypt ase has been shown to cl eave
Gal citoni n gene- related peptlde As this peptide is inplicated in
neur ogeni c i nf | anmatier tryptase coul B be a factor in the regulation

of flare reaction in fYa cyt-anequs neurqQgeni ¢ i nfl amiation. See Caughey,

Am J. Respigcome aegiyagsg dprdpg rhegi repgafiion phase. The late
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such as br aradraophagesand bronchopneunnnla Certai n conpounds,
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I nhi bitoOrs of I nase an pl asmn een s
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After mast cell actlvation, human tryptase can be measured
readily in a variety of biologic fluids. For example, after
_ anaphylaxis, tryptase appears in the bloodstream, where it

remains detectab;e for several hours. See Schwartz et al., N.
Engl. J. Med. 316:1622-1626 (1987). Its appearance has been

20 detected in'samples.of nasal and lung lavage fluid from atopic
subjects'chalienged with specific antigen. See Castells and
Schwartz, J. Allerg. Clin. Immunol. 82:3484355 (1988) and

Wenzel, et al., Am. Rev. Resp. Dis. 141:563-568 (1988).

Tryptase 1eve;s in lung lavage fluid obtained from atopic

25 asthmatics increase after endobronchial allergen challenge.
Some smokers ctvcigarettes have striking elevations of
bronchoalveclqr-lavage fluid tryptase levels compared to
nonsmoke:}cqpt:clggroups,-a finding that provides some support
for the hYpothesis that release of proteinases from activated

30 mast cells could contribute to lung destruction in smoker s
emphysema.: See Kalenderian, et al.,_Chest 94:119-123 (1988).
In addit;oh, tryptase has been shown to be a potent mitogen for
fibroblasts, suggesting its involvement in pulmonary fibrosis
and interstitial lung diseases. See Ruoss et al., J. Clin.

35 Invest. 88:493-499 (1991). ’ '

Tryptase has been implicated in a variety of

biclogical processes, including degradation of vasodilating and
bronchorelaxing neuropeptides (see Caughey, et al., J.




i Z I's am no, guanidino or amdino;, 10 Y is optionally substituted

cycl oly¢h9 W’gl kyl ene or optionally substituted {IJ f“’é“

het er ocyc err])al kyl ene; X[err] is optionatiy subs
(err])al kyl ene, optionally substituted oxa(CerLr]) al kyl ene or
-X[err]-Xerr]-Xerr]- (wherein X7 isg optional | y-substituted phenyl ene,
optionally substituted 15 cyclo(C[err])alkylene, or optionally substituted
het er GhaxmesIEr rExp. Thé}alkyhemesamdvxkassh)anwﬁahuoﬂlgnetcumjpnpj|y

(7 or AR e 240" ool HAFDRRTEORRTIARR oL o e 9 2 1 A2 equa

to 1, JZ. Rhspz.r. (:crelll MOlh- Bhelpravﬂgowhdﬂmﬂ chb mdlrhtfon sofhot ' 0);

x[err] Xedén SE 15% :
Mmgﬁq%ﬁwﬁermv iuggeﬁwm bieﬁeeae@m@p 'm Mo,

hydr oggRppttid %@ééybfybfﬁei-aasés(&s&ehbebh&h:ﬁuqmﬂ %‘ﬁ'déthma by
substi t dt'ed c,yclo(C[errg% g(% err i s optionally substituted ™ ((err]
25 [ degtraydng kroncheqiiatiag, p PGIL €Rrerr]-Xlerr]- (wherein X9 is

optionally Kabptiénd rly Cieyptiaéknhenbeewh@hawhrﬁ%ldaékvé-c" 2, and
e R tn L S 28 AFL HECDILR Sk Wl L
cooal eriftth@ngsosinilbé releasécofckinhnsecandathis ,c mayaipley I rolie hi n X10
so o GRS Pt SRRSO o gl
t he phar mﬁxatmlp:yomm nséprg-m-gooondgprocolmm J
o, G B LY By BT Sy B as B0 Sy "
Z- X[emqqu¥§¢]inq%#$§u9q%m¥}avmet%?n and remodel 996/G§E@vfindin9
FF/ Ua3%o lhitdimates that tryptase may play a role in §®int in which:
~ destruction in rheumatoid arthritis. In addition, tryptase has
been shown to cleave ‘calcitonin gene-related peptide. As this
peptide is implicated in neurogenic inflammation, tryptase
could bo a factor in the fegulation'of-flare"reaction in
20 cutaneous neurogenic inflammation. See Caughey, Am. J. Respir.
Cell Mol. Biol. 4:387-394 (1991).. | A
, Respiratory syncytial virus has also'been-found to be
the cause of human respiratory disorders. This virus has been
implicated as a leading cause of respiratory tract 1nfectlon in
25 infancy and childhood, such as bronchiolitis and
bronchopneumonia. Certain compounds, specifically, aromatlc
amidino derivatives, generally recognized as 1nhihitors of
trypsin, urokinase and plasmin, have been shown to be effective
in blocking cell fusion induced by reSpiratory'Sihcytial virus,
30 and significantly reducing the yield of the virus. “See R.R.
Tidwell, et al., J. Med. Chem. 26(2):294~298 (1983), ‘and
Tidwell, et al., Antimicrobial Agents and Chemotherapy 26: 591

(1984).

»

Mast cell mediated inflammatory conditions and

35 syncytial viral infections are a growing public health concern.
In particular, asthma has become a common chronic disease in
industrialized countries. Therefore, it would be desirable to



Z:s amino, guanidino or anidino; Y is opti gnal | y substituted
cycl o( ([ err ] wa deydozare or optional ly substituted het er ocycPOY/OBeS/118}4
alkylene; 5 Xerr] is optionally substituted (C[err])al kyl ene, optionally

substituted oxa((err])al kylene or -Xerr]- Eerr]-X[err]- (wherein X7 is
optional Iy substituted phenyl ene, optionally~substituted

CLC TS o byl RS, bV, Yileda LA LhS TmPEh SRR K bR ing
(d err]) al kyeffiectitreotirieartaidnt fidxstthesediispases) al kyl ene,

respectively, wherein the sumof n6 and n8 is equal to 1, 2, 3 or 4,
with the proviso that when Z is amino n6 is not 0) x[err] and X[err]

are independently -C(O -, -C(0O OSUMMABYOQF THE II‘O(EHTIQIR[ err])-

-N(Rlerrg (O -, -0 O)r 'ﬂﬁé&ﬂt -invek i Gh Mot Gb e syﬂ\ﬁetrlcal compounds
-N(Rerr])CQ N%RLerr - OC(0) 0- (wherein each-Rlerr]”is independently
hydr ogen, op® ) tuted (C[err])al kyl or optionally

substituted cyclo(Ce[err])aI kyl ; X prekd+xeaptixhats )ﬁysubstltut ed (CJerr]
[err])al kylege E&r] Xerr]- or -Xerr]-Xerr]- (]whereln X9 is

optional ly BB *tuted ((err])al kyl ene, wherein n9 is 0, 1 or 2, and
Xerr] is 20z dst and.mlol,ygud:ﬁtditnﬂmtcami@:{.ﬁéﬁrr])al kyl ene or optlonally

coval entObonks o SREEHRRTY EeERles, dhefales IRHAE or gpsiopatiy

X err] and hsubstiXuted M@mht%q.&aﬂl\:&ﬂ-e}‘mrr] or Xerr]);

X ' ) § | 25
1] PRl s A N i donding 25
phar maceut i cBRPptisAtedane (-ed 23K 18N8 OFy s XM/ e¥f- (wherein X7 is The

present inveg tQBnE'lQ‘yl %%éﬁl&id@é‘d?%héﬂlene, 6§@9ﬁhll9”§uﬁ§%ﬁ."t‘tﬁ'eﬂg a
conpound _of t vent i

fg 8 E‘ ? émacce;t abl e salt_or
salts tHereof¥ F &l 3FRY4BNey PF BREIGN dekexrpeyeha(Cs-
sai d conposi )amkylene e xXSr nﬂnmﬁlarago@ﬂmauﬂlyyhsﬁuatmﬁntuuwust

"nf1 et ory QXEE%%@I%#SV%&S L S N GGy S Vi
met hod conpr respgcikdviediyst e\rhe:gg:tm the dsul ofieméuand naei.apeqtmdaltbyl, 2, 3
o o0t ve TR Olettof SR Ybld o whady Tk Bufly AEDARLFRECH 40 Y
cont ai ni2®y sang X* are independentiy -C(O)- -C(0)o0-, -OC(O)" 'C(O)N(Rl)'
PCT/ US95/ 1181 (RY)c(0)~, ~OC(O)N(RY)-, -N(R})C(0)O-,
~N(R})C(O)N(RY)- or -0C(0)0O~- (wherein each R! is independently
hydrogen, optionally substituted (C,_g)alkyl or _opticmaily
substituted cyclo(C;_g)alkyl); X3 is optionally substituted (C,.
25 g)alkylene, -x%-x10- or -x19-x°- (wherein x® is optionally
‘substituted (Cpg)alkylene, wherein n9 is 0, 1 or 2, and x10 js
optionally substituted cyclo(Cy_g)alkylene or optionally
substituted heterocyclo(C;_g)alkylene, with the proviso that
covalent bonds do not occur between hetero atoms contained
30 within %10 and hetero atoms contained within either X2 or X%);
and X5 is optionally substituted (C,g)alkylene wherein n5 is 0,
1 or 2; and the pharmaceutically acceptable salts and prodrugs
thereof. '

The present invention provides " unsymmetrical
35 compounds of the formula: '
RZ-Y-R®

in which R? and R® are independently 2z-Xl-x2-x3-x%-x5-
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conpound salt or salts or said conposition further conprising a
[err] gi ¢ agoni st .. The' present in V|des a
met hod for treating i mmunomedi at ed i nfl anmatory skin congl ions,
rheumatoid 5 arthritis, conjunctivitis or syncytial virus infection in a
manmal , sai d net hod conprising adm ngstering to said mammual a
therapeutically effective anount of a conpound of this i nvention or a
pharﬁmc@mﬁﬂdhﬂ |y acceptable salt or salts - thereof or a pharnaceuti cal

co .t t nd, salt or salts.: The .
pth Ic'"gljt :hcl%?cg] %Aﬁ%s ofa?%cg%é)gsents vantlgn can be in a ©
vari &t ysofoptdonal k| substyl tuted depale(Cs.; 40 edkylenshaript fanakly as wel |
W\ d hal ant I
for @f%%ﬁ%ﬁ%;%p%ﬁ%ﬁﬁﬁ#ﬁﬁ pladky2Bhe; o0 More oed In combination -
W thX" isgoptdonaddy issthetittrtas Ui-e) 2dkyilenesoloptionadditry powder
whi CQMi%féw\eeEémi Hybmqea&obrf msaﬁ-x&ﬁﬂ-atwerwﬂﬁnxlsrd in oral
adm ni strati \g,e ou Sl? i e present {lg are used in
combPRALONALYY B Rhenyienes eptionally SuBREALHtEE { anl e for
such cyicdlo t paa%yaénenor \ﬂbauik m&dgf ?lubstiﬁdﬁd rr&e&m&yﬂdo(c - '
i mun ed in skin conditiqns coympounds of the
preséggi?‘ é\ﬁg Eg‘gjxﬁan L8 EPYAR 33’ s‘%ﬁﬁ#“é‘ -t oxi c,
Xthar r(n:;,g@nhlkyﬂley:eaamﬂpb@lﬂmmmcdummd (cneTlae.lq@q)mJ,nds of the
pres‘i-'&‘sgﬁ ’%Q}‘ap ezbeen&‘_séﬂa Cﬁébéﬂgthé’”&" bGught &:b“ﬁ' agmagories or

ot hef " a Suc renergi ¢ ~agoni st 5
ant i iomf Manmeittdy ythe pravise dhat dﬂw Zinis caminecngi &8 nptofdiiodi | at ors‘
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admi i S nér apeuti cally ef ose or 1 conpound
of 't substddartied niGysdadky Lemert merqime n9 is 0, 1 or 2, and X is

20 optionally substituted cyclo(C;_g)alkylene or optionally
substituted heterocyclo(C,.g)alkylene, with the proviso that
covalent bonds do not'ocqur between hetero atoms contained
within X and hetero atoms contained within either X2 or X%);
X% is optionally substituted (Chs)alkylene wherein ns is 0, 1

25 *or 2; with the proviso that R? and R® are not the same; and the
pharmaceutically acceptable salts and prodrugs thereof.

The present invention provides pharmaceutical
compositiohs comprising a compound of this invention or a
pharmaceutically acceptable salt or salts thereof in admixture

30 with one or more suitable excipients and said compositions

further comprising a S-adrenergic agonist.

| The present invention provides methods for treating
an immunomediated inflammatory disorder of the respiratory
tract of a mammal, said method comprising administering to said
mammal a therapeutically effective amount of a compound of this
invention or a pharmaceutically acceptable salt or salts
thereof or a pharmaceutical composition containing said

N
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treated with cis-1, 5mhaﬂphnnmdc§mti¢al4eomposztlons of the present
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which can be converted into aerosol form. Similarly, when used
in oral administration, the compounds of the present invention
are used in combination with a pharmaceutically acceptabie

20 'carriér'suitable for such oral administration. When used for
the treatment of immunomediated inflammatory skin conditions,
the compounds of the present invention are used in combination
with a non-toxic, pharmaceutlcally acceptable topical carrier.
The compounds of the present invention can be used in

25 combination with antiinflammatories or other asthma therapies,
such as f-adrenergic agonists, antiinflammatory '
corticosteroids, anticholinergics, bronohodllators such as
methyl xanthenes and the like.

The compounds described'herein are useful for the

30 prevehtion and treatment of immunomediated inflammatory '
disofders, and particularly those associated with the
respiratory tract, including asthma, and particularly the
hyperresponsiveness phase associated with chronic asthma, and
allergic rhinitis. Thus, the present invention also provides'a

35 ‘method for treating immunomediated inflammatory disorders
wherein a patient having an immunomediated inflaﬁmatory _
disorder is administered a therapeutically effective dose or
amount of a compound of the present invention. Further, the
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 treated with a control. .
Figure 3 is a graphical representation of the
' Spec1fic Lung Resistance (SRL) as a. function of time (in hours)
of antigen~challenged sheep treated with ¢is-1,5-cyclooctylene

20 bis[4-(4-guanidinobenzylcarhamoyl)-1-piperazinecarboxYlatej
(Compound 3) by oral administration of 3, 2 mg doses, versus
sheep treated with a control. '

Figure 4 is a bar chart showing the airway
hyperresponsiveness (measured as PC400) antigen-challenged

25 sheep treated with cis-1,5-cyclooctylene bis{4-
(4-guanldlnobenzy1carbamoy1)-1-p1peraz1necarboxylate] (Compound
3) by oral admlnlstratlon of 3, 2 mg doses, versus sheep
treated with a control. N _

Figure § is a_graphical representation of the _

30 Specifis Lung Resistance (SRL) as a function of time (in hours)
of antigen-challenged sheep treated with cis-1,5~-cyclooctylene
bis(4-guanidlnobenzylcarbamoylmethylamlnocarboxylate) (Compound
2) by aerosol administration of 3, 0.1 mg doses, versus sheep
treated with a control. _

35 Figure 6 is a bar chart showing the airway
hyperrespons;veness (measured as PC400)- antigen-challenged
sheep treated with cis-1, s5-cyclooctylene .. : :
bls(4-guan1dincbenzylearbamoylmethylaminocarboxylate) {Compound



Exanpl es of such disorders include diseases of i‘medi ate type
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angi oedema, and eczematous dermatitis (atoplc dernatltls) 30 and

anaphyl axis, as - well as hyperproliferative skin disease, peptic ul cers,
i nfl anmat ory bowel disorder, ocular and versnal conjunctivitis,
rheunat0|d arthritis, |nflannatory skin conditions, and the I|ike.
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. DESCRIPTION OF THE PREFERRED EMBODIMENT

20 I. Definitions -

The following definitions are set forth to illustrate
and define the meaning and scope of the various terms used to
describe the invention herein.

"Immunomediated inflammatory disorder" inciudes

25 generally those diseases associated with mast cell mediator

 release and susceptible to treatment with a tryptase inhibitor.
Examples of such disorders include diseases of immediate type
hypersensitivity such as asthma, allergic rhinitis, urticaria
and angioedema, and eczematous dermatitis (atopic dermatitis),

30 and anaphylaxis, as well as hyperproliferative skin disease,

N peptic ulcers, inflammatory bowel disorder, ocular and vernal
conjunctivitis, rheumatoid arthritis, inflammatory skin
conditions, and the like. '

"Hyperresponsiveness" refers to late phase

35 bronchoconstriction and airway hyperreactiv1ty assoclated_with
chronic asthma. Hyperrespornsiveness of asthmatic'bronchiolar
tissue is believed to result from chronic inflammation |
reactions, which irritate and damage the epithelium lining the
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raser sohe €6 thgl nluaweralof carisorl et ol my@mwnarhﬂssabﬁm igted with

o o CRkar e RS LR, M 4R SR AR SHER A SEYY, n 2B T

aIkyI,ieprbpyablp-bummmaln1hntxkﬂ(xﬂhqtylJibpemtybnam+peatﬁl;ihexrﬂ aryl

O Pt aokh igh&t't%s]wmy'submme £6, ) aTKy 1™ Hegers s i t ut ed
an alkyl radical as defxned above optionally substituted with

20 one or more functional groups such as halogen, hydroxyl, amino;
-NRR' (wherein R and R' are independently hydrogen, optzonally
substltuted alkyl, optlonally substltuted cycloalkyl,
optlonally substituted aryl or optionally substituted acyl),
mercapto or an optionally substituted group selected from (C;.

25 g)alkyl, (Cj.g)cycloalkyl, aryl, aryl(C,.;)alkyl, acyl, (Cj.
g)alkyloxy, aryloxy, cyclo(Cy._g)alkyloxy, _aryl(cl_“'alkyloscy,
(C;-g)alkylthio, arylthio, cyclo(Cj_g)alkylthio, aryl(cC,.
J)alkylthio, acyloxy and the like.

ncycloalkyl", as in cyclo(Cs_g)alkyl, refers to a

30 saturated monocyclic hydrocarbon having the number of carbon

atoms designated. This term is further exemplified by such
'groups'as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and

the like. "Optionally substituted cyclo(C;_g)alkyl" refers to

a cycloaikyl radical as defined above optionally substituted '

35 with one or more functional groups such as halogen, hydroxyl,
amino, ~NRR' (wherein R and R' are independently hydrogen,
optionally substituted alkyl, optionally substituted
cycloalkyl, optionélly substituted aryl or optionally
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(SOR wheromtic nyfddihdl Yoneathing ¢ g 1, 5REbon AR pn
substit ut eéns}uld@@ manocyclkic m.mnﬁexyse@bsarbgcwucylarmm Eichgsbove.

WO 96/ 0929&uch as phenyl naphthyl, anthracenyl %gé 'ﬂ\%%ré/ngls d the

12 " oéi_'ox denot s t e group -
opti o | y1dkBsti "ORtE ﬂéﬁl ed sap¥ll tHF§8r§y§PoaInk?Iryl radjical
opti onal | yasuBeifiinéd dbowe ﬂﬁ'ia é\hl@é’@ltuted with one or

QIB:‘EO .
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1, cyclo(c3_8)a1kyl aryl, aryl(C,_,)alkyl, acyl, (cl_
a)alkyloxy, aryloxy, cyclo(C,_g)alkyloxy, aryl(c1_4)a1kyloxy,
(cl-a)alkylthlo, arylthio, cyclo(ca_s)alkylthlo, aryl(c,_
20 4)alky1thlo, acyloxy and the like. |
“Alkyloxy“, as in (C,_j)alkyloxyl or (C;-g)alkyloxy,
denotes the group -OR, wherein R is optionally substltuted
alkyl as defined above. _
“"Aryloxy", "cycloalkyloxy" and "aryl(C;_,)alkyloxy"

25 denote the group -OR, wherein R is optionally substituted aryl,
optionally substituted cycloalkyl and optionally substituted
aryl(C;_4)alkyl, respectively, as defined above.

"Alkylthio" denotes the group -SR, wherein which R is
-optzonally substituted alkyl as defined above.

30 - "Arylthio", “cycloalkylthio“ and "aryl(C,.

' 4)a1ky1thio" denote the group -SR, wherein R is optionally
substituted aryl, optionally substituted cycloalkyl or
optionally substituted aryl(C,.,)alkyl, respectively, as
defined above.

35 "Acyl" denotes the group -C(O)R, wherein R is
optionally substituted alkyl, optionally substituted cycloalkyl
or optionally substituted aryl as defined above.
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unsaturated dival ent radi.cal aV| n% er _of- caf bon
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20 g)alkyl, (Cj.g)cycloalkyl, aryl, aryl(C,_,)alkyl, acyl, (C,.

' a)alkyloxy, aryloxy,_cyclo(c3-3)a1kyloxy,:ary1(c1_4)a1kyloxy,
(cl_s)alkylthlo, arylthio, cyclo(c3_3)alky1thzo, aryl(cl_
s)alkylthio, acyloxy and the like.

“Oxaalkylene," as in oxa(Cy.¢)alkylene, denotes the

25 divalent radical -R-O-R'-, wherein R and R' are 1ndependently
alkylene as defined above, having the number of atoms
designated. This term is further exempllfied by such groups as
2-oxatrimethylene (=CHy~0~-CHy~), 2-oxatetramethylene (-CHz-o-
CH,CHy-) , 3-oxatetramethylene (-CH,CH,-0-CH,-), 3-

30 oxapentamethylene (-CH,CH,-0-CH,CH,-), 3-~oxahexylmethylene
(-CH,CH,-0-CH,CH,CH,~) , and the like. "Optionally substituted
oxaalkylene" refers to a divalent radical as defined above,
optionally substituted with one or more functional groups such
as halogen, hydroxyl, amino, -NRR' (wherein R and R' are

35 independently hydrogen, optionally substituted alkyl,
optionally substituted cycloalkyl, optionally sybstituted aryl
or optionally substituted acyl), mercapto or an optionally
substituted group selected from (cb@)aIRYI, cyclo(Cy_4z)alkyl,
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bi cycl ohexenyl ene, cycl ooctyl ene and the |ike. "Optionally substituted
tycl oal kyl ene” refers to a dival ent radi cal as defined above optionally
substituted with one or nor e functional3groups such as halogen

hydroxyl, am no, -N rein R and R _ar |nde endently hy dro
opti onal | yaryl,s @k (‘En—edaé-l’%h 5% ontfi-p) 8d tre® ’ééﬂ ° ¢3_

optionally .y 8 allzlxwdséye,d 2yl (O 9|auu<9r1aim _raohukydtmxd,) ,aryltm capto
na

or an opti

(Clerr]) cy& 3-3i?§ﬁ€ % é ;Pﬁcr ggh(i CFéerr]]°xY [ eré]t).ﬁl ki’:.ke.

[err])al kyI oxy, aryl d’@yc]:qacl]ofﬁéae;]‘) abky.honyplarma(.g)aallmhéhgtofpr £he

g
(13 Bleyilen 352 LF1 8 wp¥ELOKCRSH!) Laklt! Uy B it lpoyyepoie,
for the purqmmtﬁd ton snonarmppticaungnturem&waaletxgtcmaﬂina]odlml c,

sat ur at ed rwaimvﬁ%&bgpsafuaai—send B¢ rdl aﬁ‘fﬂd Navirgs £ QM 314 0
the 25 nu er of atons indicated, one or nore o are herero
atoms chos&unther rexemplitied by such, groups: a8 cyedApnaR¥ene, by such

e e
di val R éﬁ Fldhexylens, | hLaVGIODEXERYLaNE, | SYSHAREEIASHS \aad he bike-
?\D/\/L; o JchﬁiEEllar]égrmmstﬁgubedscyeﬂ.og&kylbwo o xefersnitw,a d\EF&b I?nt

al kyl , opt F@%ﬁ%}l s%sé??h‘?%@ %@ﬁ'éapégllggg&iy %&b%o%a‘q%ds Jb’sﬁj %ﬁ%d&%\ryl
e o i e T
group se’ € £ ! ar 1y 11

2%: é&féi ]rq)&g used ally qept}papbtwoﬁybstlztute

PCT/ US9/ 11 nall subst:.tuted aryl or optionalld/ substituted acyl
(Gerr])al DRGSRy 6Yerr qr o aryiT i),

4) al kyl t hi @emn %%nﬂntﬂﬁ i% Y sublst {ruted grioun i‘lﬂ#{Pm (C-
accept abl e gJalikyr efm§_81)@y61©%e.ky1, aryl, aryl(c1_4)a1kyl, acyl, (C;.
g)alkyloxy, aryloxy, cyclo(Cji_g)alkyloxy, aryl(C,_,)alkyloxy,
20 (C;-g)alkylthio, arylthio, cyclo(Cy_g)alkylthio, aryl(C,_
_4)alkylthio, acyloxy and the like.

“"Heterocycloalkylene", for the purposes of this
application, refers to a cyclic or polycyclic, saturated or
nonaromatic unsaturated divalent radical having from 3 to the

25 number of atoms indicated, one or more of which are herero
atoms choéen from N, O or S. This term is further exemplified
by such groups as 1,5-dioxaoctylene,
4,8-dioxabicyclo(3.3.0]octylene and the like. "Optionally
substituted heterocycloalkylene" refers to a divalent radical

30 as defined above optionally substituted with one or more
functional groups such as halogen, hydroxyl, amino, -NRR'
(wherein R and R' are independently hydrogen, optionally
substituted alkyl, optionally substituted cycloalkyl,
optionally substituted aryl or optionally substituted acyl),

35 mercapto or an optionally substituted group selected from (Cl-
g)alkyl, (Cs_g)cycloalkyl, aryl, aryl(C,_,)alkyl, acyl, (C;.
g) alkyloxy, arYloxy, cyclo(C,_g)alkyloxy, aryl(C,_,)alkyloxy,



salts which retain the biological effectiveness and properties 5 of the

par ent | R and which are not biologically or

undesi rabl e. B "Prodrug” refers to a comou?ﬁ%?@”mﬂﬂpon

adm ni strati on, undergoes chem cal conversion by in vivo met abol i c
processes. 10 "Optionally" néefers to an event or circunstance
whi ch may or may not occur, and the description includes instances

when thécﬂgérﬁlwlﬁhlr%mﬂmi@cc@yslah@;pmedk}tlm raxyl (¢, For

exanpl e iﬁx;ﬁﬁ e a sistdt ed (Cferr])al kyl™ Tefers to an
al kyl g+o ha?eg}b hhgtiggn?§?% further 15 substitutions. Both

C|rcunstances mnuTEhFEPPcﬁP HFﬂltHéﬂﬁﬁﬂM§able(ﬁa¥¢ﬂaE#%%%ﬂttOntbQSEOn

" Phar neg£1 & CﬁhiahOfetbeﬁanaut bidlloyireaeriffdctivendds 'afd prhereibe 2
does not, i nt.er with the e ctlveness of the

cartier r e

o1 of ogi S EBR1 PR YL FoRRetAt: RS Y 1ch qrsnat PLRAPHFERY SO0t {oxi ¢ to
t he hoddtherpibsecuhdesirable. Stersoisoner refers to a chem ca
conmpound havi ng C ar wei al co osition, and
constitution as angfégﬁua H?egg% e 2af &Hﬁlﬁiﬁéﬁ erently. That

i s, cmﬁadminlsenattan,cuaderqbesochemésaarcdﬂ?euﬁidhfﬁwannvivaentat|ons
In spa ésﬁh en pure, have the ability to rotate the

pl ane gepo ari ze {aeéﬁfeﬁh "However, sonme pure stereoi soners may have an
optPcal rotation "Optianally“szefersnhtor aa events amdskzeumstance i whichsent
| NSt 1 Ny 8y Ofla TﬁétCBBEQﬂ“dSnaf thEedlé%%%Q.i‘}ti'dH’qrﬁdﬁgié@yirf@taME one or

nore asynnetrical carbon at onB agd t hereforé vari ous

st er eoj" rEhe JeYeRt PEFLTFUPSTANCS QECHESy and when,iif dres Rpfe- of the‘
I nvent ikgr example, the. phi:aset meptionallyr e&bsﬂtmﬁa‘sr@c )ank 1"

a0 SR8 oA SRR G808 WRSCR' RRR el MAS WY et ot "
di 38asesubstiitations. Both czr(:umsthasesnwngldr falll wirthnin tdse | sogpéd er m
gé;?&g f?gidptggeﬂtsfﬂ§gntion. . VO 96/ 09297 |
"Pharmaceutically or therapeutically acceptable
carrier" refers to a carrier medium which does not interfere
with the effectiveness of the biological activity of the active
20 zngredlents and which is not toxic to the host or patient.
"Stereoisomer" refers to a chemical compound having
the same molecular weight, chemical composition, and
constitution as another, but with the atoms grouped
differently. That is, certain identical chemical moieties are
25 at different orientatibns in space and, therefore, when pure,
have the ability to rotate the plane of polarized light. |
However, some pure stereoisomers may have an optical rotation
that is so slight that it is undetectable with present
instrumentation. The compounds of the present invention may
30 have one or more asymmetrical carbon atoms and therefore
include various stereoisomers. All stereoisomers are 1nc1uded
within the scope of the invention. '
"Treatment" or "treating" refers to any
administration of a compound. of the present invention in vitro
35 or in vivo and includes: '
(i) inhibiting the symptoms of the disease, and/or
(ii) lessening or inhibiting the long term effects of
the dlsease.



5 The conpounds of this invention are named in

accor dance w béloggs €pt abl e nonencl ature rules generally Wi th
"Chem cal Abstracts". For exanple, the conmpound i n which nb5 |s&'8ﬂﬁ4

Z- Xerr]- is 4-guani d| nobenzyl, Xferr] is 5 -NH(O-, X3 is

1, 4-pi perazinylene, Xerr] is -C(O)O and ¥is cis- 1, 5-cycl ooct yl ene,

i's named cis-1,5-cycl ooctylene bis]4-

( 4- guani di nobenzyl ca%r(ﬁﬂn}n‘iu’fﬁie?%z?hbﬁaiBHﬁ?F&PE‘] argnpamed ddtpound i n
whi ch n5 i gackoréalcd With SacceptdBle-Homdhodatuks tuileehgereralny . X err]

I's -NHC(O) - e nyl eng, X - C,O) O, dyY
trans- 5(4) E‘Fg'ﬁ&?l;ﬂtel’lg]ﬁq% ';Lrg}él'gmcg)?%?éﬂas%rac 4 E:;%P%hm}él o5, an%l enlaS
bi s[ 4-(t rawm@omm?rmtmyiclyaiml"aydmezhx -eaibﬁmaghhnld:.nobenzyl X¢ is

1- pi per@azin X chy& S_ X -
4-(2-a noe?ﬁ‘)gh%ny J'>?[err %%}Aﬁ%éefr |5:"é 8“1)23 E)};{')é]r%zigyfgge
X[err] is 1C6 tylene, iginamed- eys*boaryy@Aoopgmigngjblst4-

Cis-1, 5-cyqlyQ! -l .

(2- an1noe¥ yI%@Enzo(ﬁaﬂéﬁlpiﬁéﬁﬁ?%%%} X 1Pefaz 3caﬁ§oxy1§§$ QMJ%?IH
whi ch n5 |§°@qumq(&ﬂJWhJthnqu§4lt2§'xan1h§nethylcyclohexyl Xerr] is

- NHC( O) o, ti‘hﬁrsr-h-iaini‘i‘idﬂéﬁ{ﬁcﬁﬂlﬁé)éyﬁmethyl, Ni@HG 87 CkiE(6) O, X3di¥ i S
cis-1, cyclooctylene | s naned czc ooc&glene bi s

{N-2- (4@ and+ A-RHREFAR TN LSRG ok y#s =c(0)o-
am nof or ny kganseiu-~dyciitiesylene cis bnayedt trans25 |1. Conpounds

The des t I d ~of-the f | a:
[z e X ArEr SRR AT R O i oh: 30 2 15 ami no,
guarlngo bisqmﬂmtnans-4-aminqmemhybunc19heuyimbthwd¢arbamoyﬁ)- )
cyclo(C er 38ﬂ§+ 0 -
al>/kyl ene; liL}ﬁl&’%?e(r%‘r?'] 'S !(c)}%# na +¥// ¢ et??ﬁ?Bg}‘?C? %&%% i (OC[ K2
opUtntﬁIyls 4-&iﬂ§minQRthY¥mER€¥¥li]¥ | kg1 eREOdT,- X ei#] X[err] Xerr]-

(wherein X ertblp%r?a‘h b o fymété}@edaaaew&ene optionally
substitute cyclo((err aIk | ene Or" o tlonaLgp substi t.ut ed

heterocyclGﬁerénﬂ'cycl°Qﬁ§N aNAmeRcFif-dng 95¥}Qﬁﬂ|Qiﬁﬂﬁ3ﬂ4'
substi t ut eq2-amirddttyl »wéﬂ%ynp-ﬁnﬁzpafaa inkbrrboRyliate)}sd and the
(CIerr])aI%yg%a%nd in which n5 is 0, 2-Xl- is trans-4-
20 aminomethylcyclohexyl, X2 is -NHC(0)O-, X3 is ethylene, X? is -
N(CH;)C(0)O- and Y is cis-1,5-cyclooctylene is named cis-1,5-
cyclooctylene bis {N-2-(trans-4-aminomethylcycélohexyl-

aminoformyloxy)ethyl-Némethylaminocarboxylate.

25 II. compounds
The present invention provides symmetrical compounds

of the formula:

. [2-X1-x2-x3-x4-%5],Y
in which:

30 2 is'amino, guanidino or amidino;
Y is optionally substituted cyclo(Cj.;;)alkylene or optlonally
substituted- heterocyclo(c}_4)a1ky1ene,
x! is optionally substituted (C,_g)alkylene, optionally
substituted oxa(Cs.g)alkylene or =X8-X7-x8- (wherein X’ is

35 optionally substituted phenylene, optionally substituted
cyclo(C,.g) alkylene or optionally substituted heterocyclo(C,_
¢)alkylene and X° and xa are optionally substituted
(Che) 2lkylene and optionally substituted (C,g)alkylene,
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16 I tively, wherein the sumof n6 and n8 is equal to 1, 2, 3
or 4, .v}nv?ﬁ%%%prow so that when Z is amno n6 is not 0) %C&I'f!@') }1814 and
X4 are independently -C(O-, -C(OOC, -0C(O-, -CCONRL)-

“N(R{err])C(0-, -0 N (Rlerr])-, -MRerr])q 00,
-N(R[err])C(O)N(R[err])- or 5 OC(O)O (wherein each Rerr] is
i ndeperespect imaking emmomwum of BGbandt nBeds( €gaal] kal ky,| 5 3

t | 8)al | 1,
SUbst| at ol (ATl SHE BIELE RGHE Lu et 18] fiho §8 15 Bn V0.
(WnereﬁﬁdXF@r Are; §m%m'y1£m%(q ™ e‘DC( @Ti]‘)’ﬁgk?)ene-C(O)N(W]lézr-el n no
is 0, J.N(ﬁ,l?ar(d))é[,er-rdc(l 1| o.r;aIJ;y R?l@e(fd)@.t ed. 1)@ q‘ﬁ( r1 ]2l kyl ene

| ene, with

ery
%%%‘ER ntly ?meﬁnhepstéoaﬁéw
cont ai luﬁswmzlmted)([(m’lr_b)amtyﬂeber optiiomally smﬁﬂiﬂiﬂﬁ Vel ( @j t her

X QRS t'ed
(G er e ZR Bopptendaly iUl (¢ LY aThinang., o
acceptepl e +K -thuhenezn X9 is opticnallyhlhbstutuhmﬁadmg )d&kyﬂehegn of
t hi o t t
compourereiins® ig 0, M0 4.0 10 1% SHERUne Ly %i?##‘fé@@é%‘ﬁ& oy
pA&r er r»'xelo(Ca-a}%lknbeeece#pgnﬁégnaalmsuwszhtsataad hetemaeyelo (€32, n8 is
1 20
1 b| Qéfgi\b %'gﬁg.t%?l“etﬂ’ﬁene 'iiﬂcﬂl%}.o Jbéf:tf J%)e e%% do not occur .
1, 3- phB gterg atans gonka @ E‘}ﬁ’m} And dﬁ%ﬁrémeatoms - ’8
1, 3- bi cgmtab,aea Mﬂmjhylmemmzzdzs xfygniafigno or ami di no, n6 is 0,

1 | X2 25 -
O 57Ebkphalal SRR RS, (i BIRRY SRR eresn 75 1R 9, 1,
1\A,Jz- pi %er;ﬂ;ll the phatmaseutically acceptainle ?ém therederr]-Xerr] - |

r n rr n err S
e %sﬁﬁ?ﬁ% §%‘%Z§ %%neé’%n g ppeRe o 1%
-N(R] ePet) €99}= “in the( iqprcertain hgonpounds Yof s
cycl ooghy! ﬁﬁ@en&(ioncweo e&'ﬁa.cy%aaoeészaﬂ cféﬁexdffﬂ?yﬂfeféf{'&&y' ene,

bi ayol 9. gﬂﬁﬁﬁgﬁgﬁ i'dﬁn‘?g{c%er Y G “erg,igt#é s'10r2, ns is1

brzoycm@a p: 4 |;somyaepaen9uemb| q.wl-@b&m{&mteﬂe?,ne or

tetracychoL§c§cib%&errhh%ggyfg%e' 1,4-bicyclof2.2. 1]heptylene,
1,3-phenylene, 1,3-cyclohexylene, 1,3-bicyclo(2.2.2]octylene,
1,3~bicyclo(2.2.1]heptylene, or Z is guanidino or amidino, né
is 0, n8 is 1 and X% is i1,4-phenylene or 1,3-pheny1ene; X2 is

25 ~-C(0)-, ~C(O)NH-, or -NHC(0)O-; X® is 1,4~piperazinylene,
1,4-piperidylene, 1,4-perhydro-7H-1,4-diazepinylene or -x9-x10-
(wherein X° is methylene and X!° is 1,4-piperidylene) and X% is
~C(0)~ or -C(0)0-; or X3 is (C,_,)alkyene and X* is -N(R!)c(0)O-
(wherein R! is hydrogen or methyl); and Y is cyclooctylene,

30 cyclohexylene, cyclopentylene,-c:s-decahydronaphthylene, trans- )
decahydronaphthylene, perhydrophenanthrene,
bicyclo{2.2.1)heptylene, bicyclo(2.2.2)octylene,
bicyclo[3.3.1]nonylene, dioxabicyclo[3.3.0)octylene or
tetracyclo[3 3.1.137]decylene.

35 ' More preferred are those compounds in which 2 is
amino, né and n8 are each 1 and x! is trans-i, 4-cyclohexylene
or 2 is guanidino or amidino, né is 0, n8 is 1 and x! is 1,4-
phenylene; X? is -C(0)~ or -NHC(0)-; X3 is 1,4-piperazinylene;




85 More preferred are those compounds in which Zis ani no,
né and n8 ayg ofj 1 and X[ err] is trans-1, 4-cycl ohexyl ene P%‘ﬂ@?{é{léﬁé;

guanidino or amdino, n6 is O, n8is 1 and Xferr] is 1,4-

Xerr] is -C(O- or -NHC(O-; X3 is 1, 4-piperazinyl ene;
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17 is -C(OO; and n[err] is 0 and Y is cis-1,5-cyclooctyl ene or n5
is 2 and Y)ﬁ"sllsr m%%@choiﬁé)@lﬂﬁlels 0 and Y is cisElafplyclsoohyiarienldry ns

preferred QBOWHSE ¥ Nd uﬁeans_c éi@ﬂéxglénﬁl’c' ohexyl enedi net hyl ene bi s(4-
5 guani di nobenzyl car barmyl nmet h am nocar boxyl ate), alternatively,

witten in | UPAC nondmamRif® @5 e@speciajhy. preferred compounds 'include:
bi s(4- cycl rng-ana M@Eﬁ&h&&iﬁé@nwaﬂedbhb%azyl )

o L o o SRR TR A LR e e by L aminecar BoRdiate) « ATkarnat ieely
wri_tten. hnwklﬂmmmmmﬂmmrmmencmﬁré aan.sil-iggﬁ-Q?Gﬂ-w ene bi s[ N-4-
(P o pisT aveondky fa e aginy lne PRib e TbReibntdibenzy1)
P;&e;gﬁ;?ﬁg&mm@) e - tn)s-?aﬁbmlabeayl ene bis[4-(trans-4 .
cis-1,5- cyclioocty enfe ‘fté? Eﬁ%uﬁ%gengﬁﬁéﬁéﬁgégtg B??l%‘i%a%ﬁféﬁlyl

pi pera)zq ne dMRESA cégyla e), alternat @hxrurnytenhémmdmﬁnqmure

invention age12Q’-pa-Ney 2Rt 1%6\94@@@0'313{&2@1:%%&5:‘&&91
will be- not.ed t.hat t'he nges bet ween the vari ous groups [err]

X[ err], X Gl¥cinamidg)s(N) aﬁ?u’ XPO¥YLakBlise carbons |inked to the

ni trogen oﬁ:imla,rs-dgclooayrawaﬁﬁg-the?ﬁamaanabe&\zgardﬁmmﬂ) 4gea or
t he carbon se of ski in the art will recognize that

on Th I
25 net hod?lgr?&'aizé'ﬁbe{ﬁﬁrg’?g‘flﬁ ng these bonds are well known and
r eadi 135 avaiflsatll .é-@eﬂ,omqlemmis[mmmmhem@wmmohexyMt h

1030): and ™ ee i) [ pink L the KRR ARALY B Craan
CHEM STRY Sdi§~dd.5-@ysHpratnbeng bieabﬁ-64-gnaohdﬁg<>phenylacetyl)-1-
plperazz.necarboxylate] _
Generally, the compounds of the invention are
20 synthesized using standard techniques and reagents. It will be
noted that the linkages between the various groups, X!, x2, x3,
x4 and x5 comprise carbons linked to the nitrogen of an amide
or carbamate, the oxygen of a carbamate or urea or the carbon
of .a carbonyl. Those of skill in the art will recognize that
25 methods and r_eagents_ for forming these bonds are well known and
readily_ available. See, e.g., March, ADVANCED ORGANIC CHEMISTRY,
4th Ed. (Wiley 1992), Larock, COMPREHENSIVE ORGANIC TRANSFORMATIONS
(VCH 1989); and Furniss, et al., VOGEL'S TEXTBOOK OF PRACTICAL
ORGANIC Cazuxs'm S5th ed. (Longman 1989), each of which is
30 incofpofated herein by reference. It will also be appreciated
that any functional groups present may require protection and '
deprotection at different points in the synthesis of the
compounds of the invention. Those of skill in the art will
also recognize that such techniques are well known (see, e.g.,
35 Green and Wuts, PROTECTIVE GROUPS IN ORGANIC CHEMISTRY (Wiley 1991),
also incorporated herein by reference).
'The various groups X!, X2, x3, x% and X° which
comprise the compounds of this invention can be assembled



30 incorporated herein by reference. It wll also be appreciated tha?
any functional groups present may require protection and. deprotection
at ~ di fMAWP2Hoints in the synthesis of the compound®CHPSHABInyent i on..
‘Those of skill in the art wll al so recogni ze that such techni ques are
wel | known (see, e.g., 35 Geen and \Wts, PROTECTI VE GROUPS I N ORGANI C
CHEM STRY (Wl ey 1991), al so i ncOorporated herein by reference).

The Vaih@yy1guatey SLChE] 1aXbR% Lomllitadiont Udrdlle! X £t ] edlihsle,

conprise the compounds of thi"s invention can be assenbl e s . WO

96/ 0o xmmpounds of the invention wherein X’ is p@yu;g@;qu is

18 -nﬁ@ﬁéybduabhybar,peaph%@aeuoycmstatﬁéaaﬂﬁber@@fa%fngé jﬁ?ﬁr?' ?;S
atkrans-1,4-

I on wherei,n X i .s net.hyl ene

ds. of . th

I XS Leatk g Eenraiat d eng i AdE-luaniaNa] oareanadin} ¢

Cy's: o?mamyj Déxtn(ﬁd-igletha'tn&u-, 2tey hc)l mmr&dies#éess ec_nf-albi guitdble

CycCl ohgxyl.ene not ., . ). W eXGes ] Sul t,apl e .

i gocyafﬁ.g‘%%%%&ggc?gag& 1l"h%t %@bnoﬁm g]%?’ﬂl’i gcehﬂﬂﬁ%% rP%‘é??‘T ’ggnd'md

or Y \itfsn o5 Y switen hysir bsy0j, nhytrodyednghoc gives phedicurrespatidindoxy! i ¢
» pT By e Ty H OOV nd _

or ot eié%ééﬁq&ﬁ%fgé 480, AR Pabci i vhe dibarnol L APHEN iy | |

the prasscappropriate proregted amdme (@ -Syontd-tert- |

Ayger %ﬁ%ﬂdarﬁ???ﬁ?ﬁ@ﬂbhéhﬁ?%&ﬁ'ﬁﬂ,kﬂt@lgd'i_(?i e preséit€éf£h o a

correg di'’ng bis-Thl orof orna by treating wth = phosgene which is

r eact 3ble capBLipgi a9€N%ono- prot ect ed 15 ‘dianine to forma fornyl oxy
linkage between Xjterhagivelys’ ah apbripriatéhydlvd kylenol etdi ng t off

0L Ve, gk SR B oA BBC et bl S by S 5 ek "

| socy pirdsgéme owhidht st reattedc aithn ani spprppriste tivdo-rotestednat e,

°15.) a8 64 PrATH, PELROATIO 3l BRIy 10 i 0B Pt

Conpowhizn o5t he 0 nvéeprotecking & @iver thies corresgandingn be prepared by

pr 006%&&:&&?@@&%?& tQ8CteBetive amines and then reacting the

" - unprotected intermediate with an appropriaté protedted

isocyanate (e.g., 4-'tert-butoxycarbonyiamindpnenylmethyl

20 isocyanate, etc.), deprotecting and perfbrming any hecessary
last step reaction (e.g., converting an aminophenyl group to a
guanidinophenyl). Compounds of the invention in which x? is
~C(0)~ can be prepared by proceeding as above but reacting the
unprotected intermediate with an appropriate carboxylic acid

25 (e.g., 4-aminobenzoic acid, '4-'-'aminomethylb'enzoi_é" acid, etc.).
Compounds of the invention in which 2 is substituted with
guanidino can be prepared from a corres'ponding bis(amine) by
reacting with amino cyanamide. Compounds of the invention in
which 2 is amidino can be prepared from a corresponding

30 bis(nitrile) by treating with hydrogen chloride and ethanol
followed by exposure to ammonia. The reaction steps described
in this and the preceding paragraph can be performed by 'methods
known to those of ordinary skill in the art. |

The present invention provides unsymmetrical
35 compounds of the formula: | B
R2-y-R3

in which R? and R?® are independently 2z-X!-x2-x3-x4-x5-



unpr ot ect ed internmediate with an appropriate carboxylic acid 25 (e.g.

4- am nobenzg ,ﬁﬁﬁg 4- am nonet hyl benzoic acid, etc.). f t he
i nvention mwﬁ Z is substituted with guanidino can b W45 r om
& correspondi ng bi s(am ne) by reacting with am no cyanam de. Conpounds
of the invention in which Z is am dinojgan be prepared froma
corresponding 30 bis(nitrile) by treating with hydrogen chloride and

et hanol id ainoed by expé)sure to ammoni a. The reaction steps described
in this ang the ecedl n ra raph can _be perforned by nethods known
to those of® dorii ﬁﬂe Iy gmidino; The present invention

provi des ur‘BmmﬁptMaBBy subatmtdtedf cykd of(@,0)) palkylene or optionally

25 or ) xEPE T Bpbar Bl ES . agtbaggen )

PCT/ US9%/ 1 14.- opt:.onally substituted (ca_s)alkylene, dptionallyn which:

z el d

cylclso?rc?[ g(r)rﬁ e%%dgéxﬁ 1)62%]]]( lene %%b%%% Jhe%yc#o (é[ err])

al kyl ene; ©opt reﬂ}y subs ‘éﬁﬁe#ypaeamlpnet.eep(t@[m& 10w sybstitutedi onal | y
substi t ut eqyed (@ £1.) a1Xyad r@ea:oropes{aﬁi:ﬂﬁﬁétﬁeeéh h@eaﬁz-beyeﬁs[(@;]

cycl o(Cl or @) %&ﬂﬁfs“b“ té ani XY s omtirnal Do, dvBesatuted or
[err] )m_k?/l(eu;, @) alkylette ]amobﬁﬁmndltn{ e?vgbétﬂﬁﬁtéakfwggjeaIWEénéQ |
gg[sgégi)\?a s%&]%w%ff %?Sggaahau ' g‘g &é’g ’%éo%f equal to 1,2, 3
with the pmw%.o wm '@henpiovssanthatnﬁhen ﬁousO)am.no ne([:fs rjotang) X[ err]
fjlrl\l(eRl[ 2??}0)6 ﬂgﬁ?ent%(Q 01) O 8‘? rRélﬁ'{{th each Rl is
i ndependentt %(%Qe‘rv ‘d}!) (@m&a X€f eTN{R*) C(QrOr] Ywhekelinor
opti ongs | y eudistRl %ﬁ‘ﬁﬁd’&ﬂ&é&@lﬁ]ﬁy&f&&éh &pibhaliy substituted (c,_
g)alkyl or optionally substituted cyclo(C,_g)alkyl); X3 is
optionally substituted (C,_g)alkylene, =-X%-x10-, or -x10-x°-
(wherein X? is opfionally substituted (Cpg)alkylene, wherein n9
is 0, 1 or 2, and X' is optionally substituted cyclo(C,_

20 g)alkylene or optionally substituted heterocyclo(c3_8)alkylene,
with the proviso that covalent bonds do not occur between
hetero atoms contained within X1° and hetero atoms contained
within either X2 or X%); x5 is optionally substituted
(Cphs)alkylene wherein nS is 0, 1 or 2; with the_prdviso that R?

25 and R? are not the same; and the pharmaceutically acceptable
salts thereof. ' | ;

.The unsymmetrical compounds of the invention can be
prepared by proceeding analogously to that described herein for
prepgring symmetrical compounds of the invention but _

30 introducing various X!, X2, x3, x*, and X5 groups independently.
For example, compounds of the invention in which -X%-x5- or R2
and R?® are the same and the 2z-X!-X2-X3- of R? and R3 are
different can be prepared by conv’e'rt'ing' an appropriate
cycloalkylenediol to a corresponding bis-chloroformate,

35 reacting the bis-chloroformate with one molar equivalent of an
appropriate mono-protected diamine to give the corresponding
monochloroformate, reacting the monochloroformate with an
appropriate mono-protected diamine to give a compound of the’
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the carompowmtdéngf the inventionofiar watich mtz nsx’t hex2oxdG hixdr ghar gt e
W th 6%9257 aﬂaa)q{ppiﬂéat ;?eri@éhtfr o‘ggé;t ed_ di am ne t_o gi ve a conmpound of the .
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20 for rml a pn)@eme] cages; | X¥- wi2dr bexgelebtRd \ﬂlrmnemthgbrw;P arg !
each g tert-but oxycarbon
and nzy %éﬁgﬂ:]'g rrg(ﬁahQ gglgoo snt(eiet‘%ﬁadr prot ecting

group hﬁfeﬁltqfahc %)l:lélél#hgc ag . qescpnpsuaawﬁe thomagiperazirepand i on of the
SY$TE Hy il x i P @ Ene | t’mesavgebuaa . may bePRidddd Al ;Rh%ﬁ&t:#‘ i’ oups
and t he thods for sel ectivel l\; ecting are known to tHose of

or di n@1P It¢ thecabpye met ?ﬁS%QQGFssEFI Formed, dn, Sl 5 fiTP™ ecogni ze

' that ampnnpniatelynemhoﬂSOnanibedeEmk l&dehouﬂﬁﬁgﬁb%mﬁdﬁﬂ Kiowmet i cal

X[ er r] q%;%er r'v]-,é&?nig\\’g%[ %\QET' gﬁwghf’gﬁr PePﬁE&&%é%} ! r] >§I il
of Furniss, supra. _

20 Those of skill in the art will also appreciate that
the linking group -X'-x2-x3-X%- and the various subgroups
thereof, may be formed by techniques well known in the art and
by analogy to the:examplés provided herein as well. Tt will
also be appreciated that amino acids provide convenient

25 Dbuilding blocks from which to create the various
functionalities which comprise the linking group -X1-x2-x3-x4-,
The amlno acids used, hereln include the twenty naturally
occurrlng L-amino acids and their D- enantiomers as well as
their derivatives. Amino acid derivatives include compounds °

30 such as norvaline, sarcosine, hydroxyproline, N-methyl-L-
leucine, aminoisobptyrig_acid,_statine,'y-carboxyglutamic acid,

'sérihe-o-phosphate, tyrosine-O-phosphate, tyrosine-O-sulfate,
pyroglutamic acid and 4-(E)-buteny1-(R)-methyléN-methyl-L-
threonine. Other amino acid derivatives include the natural 1L-

35 and unnatural D-amino acids in which side chain functionality
is derivatized or protected with common protecting groups,
e.g., tert-butoxycarbonyl (BOC). Numerous additional unnatural
amino acids are well known and are available from commercial
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het er ocycl owioloslos29? and substituted het er ocycl oal kyl ene, pecHusos/11814
pi perazi ne, honopi perazi ne and 15 hydroxypi peri di ne. These groups nmay be
added individually in anal ogy to the above net hodol ogies or forned in
situ from . appropriately functionalized2dl kyl enes usi ng commonly known
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will alkeyslopraparecatiboxyhi¢ acidoandi Higheevadd cyelienircitg Homologs,
bui | di bl,Qs | vaLi:qu . f ti | | ties, whigh
corpr | 9 ¢ o nnd- Ak ECrAhleiPboxy tEc 86N Bna. jectiBeHind At e
the twentyteshnigues and qeethedagusedntaosypthesize,t puinifly, anhtevainate
as wel | assuch \diftigouinis Ve \WeL1/Khonachdrhe! brf! anes dref lauleiHmpunds
30 such as norvaline, sarcosine, h¥gégxgprollne, N- net hyl - L- eucl ne,
ardo

ani noi sobufyfica 30 Fynkhatie Perti Ryartisailc Approach, Atherton, et

serine- O pRgsph@Eas. YIRS Preds P19 at fhibh! 281 RAcErperated herein by .
pyrogl .yt am c .acid and 4-(E)-butenyl-(R)-nethyl-N nethyl-L- t hreonine.
O her i n&eE8TENER+ vatives i nclude the natural L- 35 and unnatural

D-am no acids in whi @hcselcofhskiliuint theahrtywill appiecdiatid aathtor

protected w r | o] s .0, L ternt - hut ar bon

(B0 NumeBRe R e (e Bt Sfeft thoent oncaly: pe® 2z Lol S, Pavarat o
avai |l abl e pltermathiscteisynthetic strategies929oFor example, reaction of N-
PCT/ US95/ 1 - -4-ami i 1 SUN Lt~
e.g., Aldric C#gnﬁoc’%caé}??nﬁ I ?A@?}_ﬁgé?bﬁ\?zx% élsaﬁganat% eﬁerl%'gal %éosc%t
Loui 5,130 bukesycarhonl wé rokanidinebenzyl ahspeyanateawithi @nappuepriate
chai n honoegs-plrotiidied -diamin6dTkPPeABaBLCanAsEN kandd Pranddisihe’

A ovel C LG TP oS, fael 191 85 2R ROB OIS B Pepas Sombunds of
the invention by methods analogous to those described above.
Those of ‘skill in the art will also appreciate that
20 the compounds of the present invention may be derived from
other compounds of the invention using well-known chemical
transformations. ' ' ' ' |
Those of skill in the art will also appreciate that
the compounds of the invention can be converted into the
25 prodrug derivatives thereof. Suitable prodrugs can be
' represented by the formula (T-X!-x2-x3-x%-x5),Y in which each
x!, x2, x3, x* and X5 are as defined in the Summary of the
Invention and T is -NHR*, -C(NHR?) (NR%) or -NHC(NHR?) (NHR?%),
wherein R% is -C(0)OCH(R®)0C(0)R® and R5 and R® independently
30 (cbqb)alkyl or cyclo(Cjy_;g)alkyl. Similarly; suitable prodrugs
are represented by the formula R’-Y-R® in which R7 and R® are
independently T-X}-Xx2-x3-x4-x5- in which T, X%}, x2, x3, X% and X5
‘are as defined above, with the proviso that R’ and R® are not
the same. - Prodrugs of the compounds of the invention éan be
35 prepared by methods known to those of ordinary skill in the art
(see Saulnier et al., Bioorganic and Medicinal ChemiStry
Letters. 4:1985 (1994)). For example, appropriate prodrugs can
be prepared by reacting a non-derivatized compound of the



t echni ques and net hods used to synthesize, purify, and eval uate such

conpounyig 9goeeyel | known in the art and are descri bed, "C"'ﬁ’sg”’"gg‘{'

Synthetic Peptides: A Practical Approach, Atherton, et (IRL
Press 1989), which is incorporated herein by 10 reference. ,
Those of skill in the art will apprecik@te that conpounds of the present
I nvent i on ma be derived from.several alternative synthetic strategies.
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and Rertlapd Lok uRdenendsl! woido ad) Alittlalc o

cyclo({'err Mxw pro ‘F’e%r esent ed by‘
t he fdnm«alq:eac]idy- nﬁshnpesnl\ﬂnm Rjcdid,) qusuqowic acid,
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X[ err] err I ned vmththe
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20 alkoxides. In addition, salts can be formed from a carboxylic
acid and an organic base, such as trimethylamine, diethylamine,
ethanolanmine," piperldlne, isopropylamine, choline, caffeine,
and the like. _

The salts can be formed by conventional means, as by

25 reacting the free acid or base forms of the product with one or
more equivalents of the appropriate base or acid. in a solvent
or medium in which the salt is insoluble, or in a solvent such
as water, which is then removed in vacuo or by freeze-drying or
by exchang;ng the cations cf an existing salt for another

30 catlon on a sultable ion exchange resin.

III. La__i.t__md_la_zm_l‘_e_a;ng

In vitro protocols for screening potential 1nh1bitors
as to thelr ab:.l:.ty to inhibit tryptase are known in the art.
35 See, e. g., sturzebecher et al. (1992) Biol. Chem. Hoppe-Seyler
373:1025~ 1030. Typically, these assays measure the .
tryptase-mduced hydroly51s of peptide-based chromcgemc



Fnvention with a suitabl e carbanyl ati ng agent (e.g., 1,

1- acyl oxyamgydemegonochl ori date, para-nitrophenyl carbonate S95111814t he
like). Compounds of this invention can; depending on the 5
nature of their functional groups, formaddition salts with vari ous

i norgani ¢ and organi c acids and bases. Tys cal I norgani ¢ aci ds

I ncl ude, e.g., hydrochloric:acid, hydrobromc ' acid, sulfuric acid,

nitric aci %Pbaﬁégsﬁﬁm c Detiad 1en ®fi 1an |exemplary pragedune ergadescadibesi
i ncl ude, epgiowacetic acid, propionic 10 acid, glycolic acid, pyruvic

acid, oxalic acid, nallc aC|d mal oni ¢ aC|d succini c aC|d mal ei ¢
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and. al kal i¥9karWarneraet alo (alﬂsml . Reéw. aRespion, DJsaLt:nansbezBor med
froma carpoxyad ; n u I ne,
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caf f etfe, physxolagacaﬁefeapgres o human asthmaheincludingn baitrweyed by

convent i Oﬂ@l{pé??éépoﬁélbénes% to eHenital ifed {HEors! ain&”? §§c%9r gElﬂ{lltlhe

product wt val ents of the a ase or acid

i
in a sol vertversa °SraﬁEUP¥m°Sﬁ%°&+qmeb3§aﬂ’fu9% ‘i‘%f)‘P bin, hymappagthma
sol vent su(f~adrenergicsqt methWacithehéslert:dﬁ&b’&sitefbi/eéPOaﬁ& Bde 1like);

another Rl tafiammataghl VAR AR Ukl ok aftivatad’ IuiPevrns;
Vi t rol@nd and \¢hvofitet inflammatory degeneratnuetohamg@spcsﬁohfss basenenty
Foorn 1 CHEAAEYAG" Enforensnd Bkl iy ek O, ANCHBEEn GO
Hoppe- Sey|}amage. 59?915529396395'Pn@mﬂiqudelﬁﬁinﬁinégSMﬁeesuratshe
tryptase- igises pyge9! ¥abhbitk,PARysle-hif Hheéd O YL Kave some
limitations, and the proper choice of animal model depends upon
20 the question which is to be addressed.

The initial asthmatic response can be evaluated in

guinea pigs, and dogs, and particularly, with a
basenji-greyhound cross strain which develops nonspecific

airway hyperresponsiveness to numerous nonallergenic

25 substances, such as methacholine and citric acid. cCertain
selected sheep exhibit a dual response after antigen challenge
with Ascaris proteins. In dual responding animals, the_initial
asthmatic response (IAR) is followed by a late asthmatic
response'(LAR) at 6-8 hours'post-exposure. Hypersensit1v1ty to

30 the chollnergic agonist carbachol 1ncreases at 24 hours after
antigen challenge in those animals which exhibit LAR. _

The allergic sheep model (see below) was used to
evaluate the potential antiasthmatic effects of the compounds
of the present invention. Administration of compositions

35 comprising the oompounds of the present invention to allergic
sheep in both oral and inhalant or aerosol formulations, prior
to or following exposure to specific allergens demonstrates
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20 technique (see, e.g., Gangly et al. (1992) U.S. Patent No.
5,126,352) . Assays for determining the therapeutic value of
| compoﬁnas in the treatment of various skin conditions, such as
hyperproliferative skin disease, are well known in the art, for
example, the Atachi_dbnic Acid Mouse Ear Test. The compounds of
25 the present invention can be evaluated for their antiulcer
activity according to the procedures described in Chiu et al.
(1984) Archives Internationai_es de Pharmacodynamie et de
Therapie 270:128-140.
' The efflcacy of the compounds of the present
30 1nvention in block:.ng cell fusion caused by a syncytial virus
infection can be evaluated by the methods generally set forth

in Tidwell, et al., J. Med. Chem. 26:294-298 (1983).

IV.. Viv d nst t

35 According to tl'us inventlon, a therapeutically or
pharmaceutically effeq;;ve__amount of a compound of the
inve_.n_tiqn' is admi'nisté:ed to a patient suffering from an
immunomediated inf iammatory disorder. According to one
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syncytial virus.
The compositions containing the compounds can be
administered for therapeutic and/or prophylactic treatments.

20 In therapeutic applications, compositions are administered to a
patient already suffering from a disease, as described above,
in an amount sufficient to cure or at least partially arrest
the symptoms of the disease and its complications. An amount

_ adequate to accomplish this is defined as "therapeutically

25 effective amount or dose."™ Amounts effective for this use ﬁill
depend on the severity and course of the disease, previous
therapy, the patient's health status and response to the drugs,
and the judgment of the treating physician.

In prophylactic applications, compositions containing

30 the éompounds of the invention are administered to a patient
suscéptible to or otherwise at risk of a particular disease in
an amount sufficient to prevent or ameliorate the onset of
symptonms. 'such an amount is defined to be a "prophylactically
effective amount or dose." These can be administered orally or

35 by inhalation. 1In this use, the precise amounts again depend
on the patient's state of health, weight, and the like.

once improvement of the patient's conditions has
occurred, a maintenance dose is administered if necessary.
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The composition used in these therapies can be in a
variety of forms. These include, for example, solid,
semi-solid and liquid dosage forms, such as tablets, pills,
powders, liquid solutions or suspensions, 1iposomes, 1n3ectable

20 and infusible solutions. Inhalable preparations, such as
aerosols, ars_also included. Preferred formulations are those
directed to oral, intranasal, topical and parenteral
applications, but it will be appreciated that the preferred
form will depend on the particular therapeutic application at

25 hand. The methods for the formulation and preparation of
therapeutic compositionS;comprising the compounds of the
invention are well known in the art and are described in, for
example, REMINGTON'S Pnamcau'ncai:. SCIENCES and THE MERCK INDEX 11%
Ed., (Merck & Co. 1989).

30 ' While it is possible to administer the active
ingredient of this invention alone, it is preferable to present
it as part of a pharmaceutical formulation. The formulations
of the present invention comprise at least one compound
described herein in a therapeutically or pharmaceutically

35 effective dose together with a pharmacologically acceptable
carrier. The pharmaceutical compositions will thus contain the
compoﬁnds of the present invention in concentrations sufficient
to deliver an appropriate dose. For example, where the



?5 effective amount or dose." Anmpounts effective for this use wll

depend on t g7 ty and course of the disease, previous t he
patient's healt stat us and response to the drugs, and th%c?,l?s{gﬁngﬁ" of
the treating physician. I'n prophylactic applications,
conpositions containing 30 the conpounds &f the invention are adm nistered
to a patient susceptible to or otherw se at risk of a particular

di sease i nappromrmrdoamfrs Q08 My peméav.othsnﬁpmeﬂté'atmrb@fetthﬁ
synpt ons. rBIUrEhé S,br@kﬁ'éwféhtfnbena aaeﬁa&haetlbaql lebmpos it ve
amount or ese can be admnistered orally {' i,nhal at | on I n
this use, 1&' & LRdimer £r5% jderg one dBﬁet RSrpQH oS 41884y o FQT

heal th, weijghaladtd daadrdedbl compositions, CBh@ copcentratiicd dfieche

n
pati eniy s It P qmdiit Eivere S5h" A ERE® IR0 s sk AVE Y o

PCT/ US95/ 14@éhérally depend upon the amount of the ddée. Typulmedquently,

b6 a Tunc: CoRaSMtRd eI TaE ¥nd (oibabhds' 88 £flb prestiic sriihniey St oot
condi tion nimaéiaenme:r aﬁmsqhe:@ymsbttons would becfram ohqmecn.toi 14
desired | ey tn{rﬂemca“rr?éaf&mufer 5 Eeaag ¢ AB1uRe RtHer r&%{&%n%e

|ntern1ttent treatne asl upon any recurrence
di seask® symaﬁnsl compounds, suchmﬁg@r@dmneagsast 491-g -aof Bddutaralose of

t he h nv, | 1 I 0. 05

to 1000 mI gram](%'rpg% ef&!rﬁetg%?jé fé‘ﬁbegrm ap‘? ePQEIE‘ Q‘iin%p range
of 0.1 to m qmem{)ds (Bmgdesbeeuougthgeoms. trlpmrge.present ed
in one, twgy by ur d@%&m gesRe), admnistered at appropriate

i nterval s throug é& argi étﬁg se subdoses can be adm nistered as
unit dosage forns, for : exarrpl e, containing 0.01. to 1000 ngy, preferably

0.01 tys 100 ng 15 of active ingredient gexMpresd dosage form

The conposition used in t e therapies can be in_.a var i et fqQr.ns.
These T holude. for - extli| 691 Loy g “Exatnlfs_ ae; Brivaded Rerars 2pF %,
such as talpuiposes Ids,illusmtljaon ‘ahdgard notutoobe constmmediimany way
| i posores, a'snjlei(ﬁi@ir?g the scope of the present invention.

20 Ge er. | 2t
The compounds described herein may be formed using
techniques which are well known in the art, such as those
techniques described in March, ADVANCED ORGANIC CHEMISTRY (Wilgy
1992); Larock, COMPREHENSIVE ORGANIC TRANSFORMATIONS (VCH 1989); and
25 Furniss, et al., VOGEL'S TEXTBOOK OF PRACTICAL ORGANIC CHEMISTRY 5th
ed. (Longman 1989), each of which is incorpotated herein by
reference. It will be appreciated that the syntheses described
herein may require one or more protection and deprotection
steps. Accordingly, the use of appropriate protecting groups
30 is necessarily implied by the processes contained herein,
although not expressly illustrated. ~ such protection and
deprotection steps may be accomplished by standard methods in
addition to those described herein, such as those described in
Green and Wuts, PROTECTIVE GROUPS IN ORGANIC SYNTHESIS (Wiley 1991),
35 which is incorporated herein by reference.
Isolation and purification of the compounds and
intermediates described herein can be effected, if desired, by
any suitable separation or purification procedure such as, for



20 and infusible solutions. |Inhalable preparations, such as aerosol s, "

are alig P Preferred fornul ations are those directed to oral,

i nt randty %g‘gl cal and par ent er al appl i cations, but P 1844

appreci ated that the preferred formw Il depend on the particular
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- where blecused. WO 96/ 09297

PCT/ US95/ 11814 |
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i Meent recordedhemleaGenangl BlectriosfQEoPlus” spettrbmeter (g0per dose,

the CoRBEACY acriraed (PR el were PHRLRRba o TE) ROSk: ROFIRARY, o™

t he concentrafi on oun resent
conposit6P&n Fpurier Tmﬁﬁmyl%lemhpomabnmaht HBLCt wasdose. Typic

concenpagiodiivdClor tﬁm ®iciofrotE2h AnalyEek, OMiklizem | Nhal ant

aer osol ,conpositions would be, from apo ng/ mi. The

f or mul BiPBRSERFSaSo| l}'dlé"otmll?}??%%ﬂ‘ya 1BLRBs@¥uchﬁ’®l)‘Ms immck a
[ a5 ] - agoamer giPtepatrativel HRLEC WS  perfoLhédt ohi aeciisbﬂvt.er alsmi;eaot erol,

o P SR Ska¥ T, Bl S, i) U LS Prep
LC2000 system using a Vydac 5x25 cm C,;q RP column. Mass
spectra (MS) were cbtazned on a Flnnigan_ssq 710 with an ESI
source by direct infusion or by HPLC MS (Ultrafast Microprotein

20 Analyzer, Cle column 2mm X 150 mm). _

Unless otherwise noted, all reagents and equipment
were either prepared according to publlshed procedures or were
purchased from ccmmercial sources, - such as Aldrich Chemical Co.
(Mllwaukee, WI), Sigma Chemlcal Co. (St. Louis, MO) and ICN

25 Chemical Co. (Irvine, CA). The techniques used to perform the
syntheses described below will be recognized by those of skill
in the art as routine (see, e.g., March, Larock, or Furniss
supra). '

The followmg non-lim:.ting Examples are intended to

30 llustrate the present 1nvention._ Those skilled in the art -
will recog_m.ze that certain var:l.atio'ns and modifications can be
practiced within the scope of the invention.



15 EXAMPLES : The foll ow ng
exanpl es a heed nerely for the purposes of illustrat] and'are
not to be é@%s rugg in any way as limting the scope of gﬁg%%P

i nventi on. 20 General Materials and Met hods

The conpounds descri bed herein may be formed using t echni ques which are
wel | known in the art, such as those t echni ques "descri bed in March,
ADVANCED ORGANI C CHEM STRY (Wl ey - EfRafiplel ar ock, COVWPREHENSI VE ORGANI C
TRANSFORVATI ONS (VCH 1989); and 25 Furniss, et al., VOGEL'S TEXTBOOXK OF
PRACTI CAL ORGANI C CHEM STRY 5t h ed. (Longnan 1989), each of which is
|ncorporattuansréuﬁ'§W¢10hqz¥1§nﬁﬁimethylOmcIbb&(&ppreC|ated that the

synt heses
depr ot ect.gﬁiﬁm“”‘é"ﬁ?c‘?%‘@"f‘e%iuse SeatbiRyTale] Compbu 1)
groups 530" i s necessdh® FQliaving gxarple descri e§o§b3|§€epﬁ§n§m¢n of a

al t hough nebmgesahasaﬂfy t'Hd tmfeai@rbn ﬁv%ﬁwtzcisoguaadaino, §3p1 gt §6LXO0
steps may pg acg ng i shed 1@% st andar d et hod additjion to ahose
described fer e¥REreiBLNEs 18, 8qc rlfeét,srllbe?f"?r?( is b‘bé’?‘%ﬂ oRes, X° 1s -

PROTECT! VENSﬁQDE’S_ | DPCRGAW\MH{,SI)& G\ I-de@ﬂll)- l&ﬁ; Y\Ihiﬁgtrﬁn_sf-_ _
i 'ncor por at rei re e . _ sol ation and purification
of the congbﬁﬁﬁgigﬁ3g§len(a{dgﬁhXﬁ%R%% descri bed herein can be effected,

i f dediOred, by any suitable separation or purification procedure such
as, for A
PCT/ USO5/ 1 ?ﬂs 1“? %@3¥§§3§y10nedimethylene exanpl e,

filtrati onbi EiPFB@FM&!’NS%!%M&#hﬁ%&##ﬂpcQ!#Qﬁmlﬂte)éhronatography,

thin-layer chromat ogrephy szndﬂ&k éﬁy@fans-lcmeyeieﬂéﬁahﬁam& Rolosure.
liquid chr?nato a_conbi nati on of these procedures.

specific i AfEeMFat Boﬁég'ﬂpl g s’tﬂ {DMF o(3mloh (¥R% oRAARd FOBPSE| éﬁ)pﬁﬁé@&jﬁd@s
can bashad(dpymg, 1~ ewoanqe ficl Idwed Xy Te iy heisospahatoatiotater (800ht,
eqU|vaIent 7513503 I?nand (£é¥é£”lé{néx§%g§§h§fbh st Tiowed to stir at
room temperature over twelve hours. Water (25mL) and
dichloromethane (25mL) were added to the mixture and the
agueous phase extracted with additional'dichloromethane'(25mL).
20 The combined organic layers were washed with water (2x 25mL)
followed by saturated agqueous sodium chloride and dried over
anhydrous magnesium sulfate. Filtration followed by
concentration and drying in vacuo gave trans-1,4-
. cyclohexylenedimethylene bis([(glycine ethyl ester)-(N)-(a)-
25 carboxylate] (1.19g, 89%) as a colorless solid.

lg-NMR (300MHZ, CDCl3): 7.42 (tr, 2H), 4.15 (g, 4H), 3.75 (4,
4H), 3.70 (d, A4H), 1.80-1.60 (m, 4H), 1.55-1.40 (m, 2H), 1.15
(tr, 6H), 1.00-0.80 (m, 4H).

30 :
trans-l,4-Cyc1ohexylenedimethy1ene bis(ethoxycarhonylmethyl
aminocarboxylate) :

To a solution of trans-1,4-cyclohexylene bis(N-
methoxycarbonylglycine) (1.19g, 2.96mmol.) in

35 tetrahydrofuran:methanol 3:1 (25mL) was added aqueous sodium
hydroxide (1.6M, 6mL, 9.7mmol.) and the mixture was allowed to
stir at room temperature over twelve hours. Concentration
followed by acidification of the aqueous solution to pH=1 by -
dropwise addition of concentrated aqueous hydrochloric acid



be used. Nucl ear magnetic resonance (NVR) spectra were 10
recordgﬂo ibneral Electric "QE Plus" spectroneter (300 VHz) .

| nfrar 8&%@9 pectra were recorded on a Perkin-El mer  PCTEISS/HSM i er
Transform IR (FTIR). Analytical HPLC was performed on a U trafast

M croprotein Analyzer, M chrom Bi @glBesources, Inc. equipped with a PLRP

or err] colum, 1mm X 15 150nm Preparative HPLC was perforned on a
G | songaceuai white predipiCabed5 dhilHration camd sérpingeifRPacuol gaweor a

Wat er s - - Lbsji_ﬂ%, 1 P_coLum. Mass
spectrgfzﬁéilﬁérggggggfﬁg?éﬁgea | rﬁ%ﬁg§§¥¥§%€%oﬁf}§i§%ié%? a§ Lsource by
di rectcpheudess sPlEE.HPLC M5 (U trafast Mcroprotein 20 Analyzer, (err]
colum 2mm X 150 nm). Unl ess otherwi se noted, all reagents
and eqyli pnent wer e either'preEgred according to published procedures or

wePe B-NMR (IQQUHE, ;AMBONAe) &i alt2:8Qr d8s, 2Hloh 723 (KX crPBhed ¢&3 Co.
(M1 vagapesr)V ) 3.8091a,Caaryi,cal. 861,69 . (n,0UH) , M) ssht. §6NRS 2fghen cal

Co. (1fvype )., The.techniques used to performthe synt heses
descri%éﬁngrgﬁ;ﬁPvlQgé'recognized by those of skill in the art as
routine (see, e.g., March, Larock, or Furniss . _supra). The

fol | ow on- L L RLLE D I S o ) 30 illustrate t he present
[ nven}[l\it%%.zg %gsgbgapﬂfgﬁiﬁeﬁg%atﬁﬂ'%%%% ffecogni ze that certain
vaPi ataminobanzylcarbsmoydmetdylapinocanhaxylatad i thin the scope of the

I nventi on. . - ;
PCT/ US95/ 11814 transm?.aﬁhg%agﬁexylene;b;S(N methofxfarbonylglyc1ne)
Exanpl £3Q6mg, 0.88mRel:)4- hydronybanztadiagals hydrate ((260mg, q

g ﬁan} dﬂﬂmﬁﬂéﬂ gar hfl&oil-r(at-mhaglth e iOpL o)) -(wwaé&odﬁnaid? .
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wWasr ei °@6and thenBesaltingds¥lutioh 4llowed ae stderfdr ione hour. :
4-Aminobenzylamine (300uL, 2.64mmol.) was then added to the -
mixture which'was subsequently allowed to warm to room:
temperature and stirfed an additional twelve hours. Removal of
DMF in vacuo followed by addition of water (25mL), filtration

20 of the insoluble residue and drying in vacuo gave the desired
aniline as a tan solid.. ‘

lH-NMR (300MHz, DMSO-4¢): 8.10 (tr, 2H), 7.20 (tr, 2H), 6.90
(d, 4H), 6.50 (d, 4H), 5.40 (br s, 2H), 4.05 (d, 4H), 3.75 (d,

25 4H), 3.55 (d, 4H), 1.80-1.60 (m, 4H), 1.50-1.40. (m, 2H),
1.00~0.80 (m, 4H).

trans-l,4-Cyélohexylaneﬂimethylene bis (4~
guanidinobenzylcarbamoylmethylaminocarboxylate) (Compound 1):

30 ' trans-1,4-Cyclohexylenedimethylene bis(4~-
aminobenzylcarbamoylmethylaminocarboxylate) (87mg, O.l6mmol.)
and cyanamide (0.5g, 11.9mmol.) were heated neat at 60°C to
give a colorless solution followed by addition of hydrogen
chloride (4M in dioxane, 160uL,'0.64mmol.). 'The resulting

35 Yellow liquid was stirred at 60°C an additional 1.5 hours
followed by cooling to room temperature. Addition of ethyl
ether (25mL) gave an insoluble yellow oil which was repeatedly
washed with additional ethyl ether (3 x 25mL) to remove



NHC(O)-, X[err] is methylene, Xerr] is -NHG(O©® and Y is trans-
1, 4cycl ohe 99%51%' t hyl ene. 10 trans-1, 4- Cycl ohexyl enedi | ene
bi s(et hoxy)(?g?bony 9xt hyl am nocar boxyl at e) : To %’E@gﬁ?ﬁ?ﬂﬁ of

trans- 1, 4- cycl ohexanedi net hanol (482nmg, 3.34mml.) in DVF (5nL) was
added copper (1) chloride 15 (99ng, 1.0m3al .) foll owed by ethyl
| socyanat oacetate (800[err]L, 7.13mmol . ) and the resulting suspension

was al | owe:lesndnalrcnanamdeoémhl@w aurdrying imwnourﬁheweéiOVZBEQ)
d d t
an | \GdlL OERER! BaRen( 3aTL) t.o?\‘(ﬁ;‘a& {ethd S 14 ¢4 %3 nﬁ&{as%uve

aqueous phase extracted wth ad ororret ane
conbi ned ofgeerse| phape HELE \195’3Héd’%ftf@m’etr‘*T%M’}Yleneﬂbpﬁﬁwéeb?

sat ur at ed Bﬂslw-lguaﬁda&ﬁbabhe 1¢Rrdathdy ln%twmmocaﬂbdﬂymﬁe MReBRBOUN

sul fate. F| I tration,t conce |on an rying in vacuo gave
trans-%,4-1 blﬁyEFGﬁi&??F@ﬁ&'&l V% 99 ﬁ%f hyl
ester) - (N) ([err]) 25 carboxylate] (1. 199 89% as a colorless solid.

Y P Y S L

1. 00-0. 80 (%, 42H),30.40 (siasd)l, ﬂ--Qﬂ:I&ﬂve)@H)enemm () ctB), 4.25 (d,

bi s(et hoxy bo yl Mghy0 b | at€)g e 0
solution o faﬂ?’%ezaéyér%ﬁe?yl ene q‘?n f)so oxy ot bonglfg?'_yglgn% p40
(1.1930 2. GBAm@H)) Rm0Q950.85¢ r(ahydﬂ’ﬁfour an: net hanol 3:1 (25nm) was added

aqueous sodi um hydroxi de (1.6M 6nlL, 9.7mmvl.) and the m xture was
allowed to stir at roomtenperature over twelve hours. centratlon
Tol loved CRLeEFAPRPERT; SRUGE | RBLERMARRS ST SanbacBighes LTS &
addi ti on ofH Nt rygec appaeds hMHTochédeit; amig*2/2: 319,80 96/ 09297
PCT/ US95/ 11814 : 30 . gave a white
precipitate. Filtration and drying in vacuo gave

15 . Proceeding in a fashion analogous to the procedure

described in Example 1 and substituting different starting
materials the following compounds of the invention were
prepared:

cis-1,5~-cyclooctylene bis{4-[3~- (1-amidinopiperid-4-'

20 yl)propionoyl)-l-piperazinecarboxylate} (Compound 5);
Electrospray LRMS: Calculated for CagHg,NgOg: MH': 731; Found:
MH': 730.7; cis-1,5-cyclooctylene bis {4-[3(4-
amidinophenyl)propionojl]-1-piperazinecarboxylate} (Compound

' 6) ; Blectrospray LRMS: Calculated for C,gHg,NgOg:MH*: 716.9;

25 Found: MH': 717.9; and cis-1,5-cyclooctylene bis{[4-(1-
amidinopiperid-4-ylacetyl)~-1-piperazinecarboxylate]}
(Compound 7); H-NMR (300MHZ, DMSO-d¢): 7.2(m, 8H), 4.6(s, 2H),
3.8(d, 8H), 3.4(m, 16H), 2.9(t, 4H), 2. 3(s, 4H), 1. 9(m, 2H),
1.6(m, 10H), 1.1(m, 41{) |

30

Example 2

.cis=-1, s-cjclooctylene ‘bis[ (N-(4-guanidinobenzylcarbamoylmethyl
aminocarboxylate) (Compound 2) - ' '

35 The following example describes the preparation of a
compound of the invention in which 2Z is guanidino, X! is x8-x7-
X8, wherein né is 0, n8 is 1 and X’ is 1,4-phenylene, X2 is



trans-1, 4- cycl ohexyl ene bi s(N-net hoxycar bonyl.gl yci ne) as a col orl-ess

lid H NVR (3000ivHz, DMVBO-d 12. 50 7.30 (t
so [ ;;Yﬂgiamﬂﬁgrr] ( [err]): (ixn%égqy (tr,

(d, 4H), 3.60 (d, 4H), 1.80-1.60 (m 4H) 114 (m Zm
1 00 0.80 (m 4H). trans- 1, 4- Cycl ohexyl enedi met hyl ene bi s(4- 10
aninobenzylcarbannylnethylaninocarboxyjmie):
trans-1, 4- Cycl ohexyl ene bi s(N-nmet hoxycar bonyl gl yci ne) (306ny,
0. 88r‘rma-INH)Q(ijdr bieh e thylene hyXft dte (BBDM) 0~ and1Y92smolis)1, SAd
1-(3-di ! ég? opyl)-3-ethyl carbodiin de . hydrochl oride (360nyg,
1. 88mmo wer 'ssolved in DVMF (5mL) at 15 O[err]C and the resulting
solution allowed to stir for one hour. 4- Am nobenzyl am ne (300[err]L,

2.64nweﬁgLﬂMgsdyuzbéggyigig the m xture whi ch was subsequently all owed
.to war erature and stirred.an additional twelve hours.

tor
Rorto PigH e thORyAAT RoT ARt YT ROCREDGRILALSAS of vt or (251 .
filtration 20 of'rd hee solot Lidm eof eeidus, andydwbaﬁahad\imuqsg.%% t he

050" Ca om0 BP (ST g aadeq chippt ( NTchiRas TRSLSTL))
2H), 4103mmbl .4H)£o]3|.o7t€ec( oby 2dthyl) isGcyandticadekaté. $850u8) ('lmSmﬁd)l, )
1.50- 1;11 g @ﬁ %:@su ;Eelﬁgé élmwa%")allowed to stir at room

trans ohex ne b
quhi dtmm m|mm drounsar eatent £258Lpnpodnd 1) :
trans- & én@srdmethe e sl P w&Re dadéd -to th§7m1xt8rﬁ and

an1nobenzy|carbanny|net ylan1nocarbox | at e) and
cyananPgdeoyssp aFPSﬁ*ﬁﬂa‘} ekeith A ?ﬂs%’c‘a t 459{1339??@9!'-83"3 (@Bpd)a ‘
col or| ehe eembinua fordavis hearklivers wishedr voen wateE'm(QSc' gemf4M i n

at 0] BpAteved IRl o 42 S34igp) Shler 4 oo, npten eler ©

tdﬁberanhydraukﬂmagnesﬁumHSQAfate.eﬂFElttiEb&& faltowedi bgol ubl e yel | ow
of | "‘hbﬁﬂc%%xfa‘i:&%@{ SHe dryirY@Si}F%Mé‘ GEWL &2, BLOYE18bREY 168X 25ML)

to renp
bzs(ethoxycarbonylmethylamlnocarquylate) as a colorless oil.

lH-NMR (300MHz, DMSO-d;): 7.40 (tr, 2H), 4.60 (m, 2H), 4.05
20 (q, 4H), 3.65 (d, 4H), 1.80-1.40 (m, 12H), 1.15 (tr, 6H).

Cis-1,5-Cyclooctylene bis (N-methoxycarbonylglycine) :
To a solution of cis-1,5-cyclooctylene
bis(éthoxycarbonylmethylaminocarboxylate) (1.26g, 3.1lmmol.) in
25 tetrahydrofuran{methanol 3:1 (25mL) was added aqueous sodium
hydroxide (1.6M, 6émL, 9.4ﬁhol;) and the mixture was allowed to
stir at room temperature over twelve hours. Concentration |
followed by acidification of the agueous solution to pH=1 by
dropwise addition of concentrated agueous hydrochloric acid and
30 extraction of the agqueous solution with ethyl acetate (3x 25mL)
gave the crude diacid. Drying the combined organic layers over
anhydrous magnesium sulfate followed by filtration and
concentration in vacuo gave cis-1,5-cyclooctylene bis(N-
methoxycarbonylglycine) as a colorless oil.
35 | -
ly-NMR (300MHZ, DMSO-dg): 7.25 (tr, 2H), 4.60 (m, 2H), 3.60
(d, 4H), 1.80-1.40 (m, 12H).
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31 r esygégiogeyanam de foll owed by drying in vacuo. The ly(.elll*.l%gl
b

was then taken into water (5nL) and purified by preparative

phase HPLC to give trans-1, 4-cycl ohexyl enedi net hyl ene

bi s(4- guani di nobenzyl car barmyl met hyl am noc33 boxyl ate (Conpound 5 1)
bis-trifluoroacetate as a col orl ess solid. [err] H NVMR (300Hz,
DVSO- d[ er r Pis=1g Ss¢Veloogqyylene0 (tr, 2H), 7.20 (tr, 2H), 7.40 (s,

8H), 7.30 S‘is (4H)gua‘7nijcﬁx{&eﬂ'§1c£‘r %%1m§ﬁ¥yiﬁsgggzggo%x%) 3(&Qn;f61md

4H), 1. 80- , 1.55-71.40 10
EIectrospr&)*LRl\/B Calculatedfor Cerr]Herr]Nerr]Jerr]: M—|[err]

239 7, M"[e”]/Zci%?-Q. ‘Bl-FcytElIb étiﬁ}eﬁé%is et ca:i'l:%b dl gl EJ.Xne)
rocee | ogous, t o roce escribed 1 n Exa
1 and t(sgﬂ‘ﬁl n? 31 65e‘i)t ﬁ?ﬁ%‘f*ﬁﬁhyffgﬁﬁ?@ﬂaa {3pld pas &H%"c&ﬂ)cﬂjrﬁis
of the i nvandl hydrexybenztrigwobe: (61mggi 6: 45mmolC/) owalsy ladded followed }by
bi s{4-[3-( e r ld a c%raiox e
(Commotnd &7 13- S 1agtrR Y dstinibprdoy 1 L 2 SEhP SRY p g Rl B AyfiEeiabidp |
Found: (IWﬁ[ﬂGr.r]O 403MOA . )oi s-Thé-xesulbing! mﬁxttlre ag] 3tirred at 0°C
am di nophe %Ep W] ol C xylatal m.g.?w
El ect rosprgy Rl\blgl@ ul at ed %ﬁi&f Sf ¢ eJr"rt8 98 Q:lgnta @m err]:
717. 9;10nd4ravanidinaphansin Q§h¥¥n@&me.kas-tri luoroacetate (290mg,
am di nopi pe, vdmﬁml %C%tﬁd )tﬂréﬁmﬁm@casb@zml a§ek}mol ;(%ﬂpound 7);
[err]I—I-NI\/Rg3OQ:géHé Jé @ 7. é I—g 6(s i (d 8H),
3. 4(m 16|'ﬁi fomam 131,,,), )Cco lgarﬁ: plyc. hg g@mtum tp(qﬁ
4H) .- allowed to slowly warm to roomEx@fpéfature over twelve hours
followed by concentration in vacuo. The residue was taken into
15 water (10mL) and the solution pH adjusted to 11-12 by dropwise
- addition of saturated agueous sodium carbonate. The insoluble
product was collected by decantation of the agueous solution
and the crude material taken back into aqueous solution by
acidification to pH=1-2 with concentrated aqueous hydrochloric
20 acid. The material was then purified by preparative reverse
phase HPLC to give cis-1,5-cyclooctylene
bis (4-guanidinobenzylca_rbanmy1methy1aminocarboxylate) (Compound
2) bis~-trifluoroacetate as a colorless solid.

25 lH-NMR (300MHz, DMSO-d,): 9.80 (s, 2H), 8.40 (tr, 2H), 7.40
(s, 8H), 7.25 (d, 4H), 7.20 (tr, 2H), 7.10 (d, 4H), 4.60 (m,
2H), 4.25 (4, 4H), 3.60 (d, 4H), 1.80-1.40 (m, 12H). '

Electrospray LRMS: Calculated for CjoH,,N;00¢: MH': 639.7;
30 MH,*2/2: 320.4 |
Found: MH*: 639.1; MH,*2/2: 319.8

4-~Guanidinobenzylamine bis-triflourcacetate:
4-Aminobenzylamine (11.0g, 90mmol.) in
35 dichloromethane (30mL) was cooled to 0°C and diétert-butyl'
dicarbonate (18.65g, 85mmol.) was added to the solution and the
mixture was allowed to slowly warm to room temperature over
twelve hours. Subsequent filtration followed by washing the



)

cis-1, 5-Cycl ooctyl ene bi s[ (N (4-quani di nobenzyl car banoyl net hyl
ammoca ) (Conpound 2) 35 The foll ow
descrigggﬁ%k preparation of a conmpound of the inveﬂepﬁﬁﬁgﬁkﬁhich Zis,

guani dino, x[err] is Xerr]-Xerr]- Xerr], wherein n6 is O, n8is 1
and X[err] is 1,4-phenylene, Xerr] is4 . WD 96/ 09297
PCT/ US95/ 11814 ' 32 - NHC( O) -

X[ err |dichbetbmethaneXgelukion Wit GaBuratiedr dquedus lafmonium

E?/gl( gt%@/ﬁggﬁoﬁhﬁﬁe?'ﬁgk‘;m noc%&g%@g %&e sdrﬁium chlor idﬁ'b ‘arg{ﬂ‘ﬂt I on of

Cci s- 1,0vey canbydunus magpsgdmgx sulfa¢$6rﬁﬂtx)aﬁmru\&hq Sepncentratiiion

copper%g‘}g Ebéﬂihﬂenﬁ-é% 'Eﬂ]butoxyéawgﬂyﬂbéﬂg}w&ya@?y ellow oil.

i socyahat oacet at e err ng suspension

wad ald gwrehanolt FP]-BFlPGoﬁlflGhet aﬁérimj wWasHagidified wikth shydyegen

(Zorbiafiride $heaioutnn! taae. % et %’f?é‘“’*“’* fadnéalfe
Sy pera Ly fzen by dalfitd o g, %76&&9@% £ Eh AGI4TE $31vbieR- oy

sat ur @ Eltrarionsanddavyingl dni- dacmd pﬁavﬁﬂewahd&xyﬁ‘w@uﬁdmﬁﬁl um

s 1 yebifh) Rybea 1Y Bhrsa WATRC W ke i OL0 97

cbOor |usther  purificptiopk NVR(300MHz, DMBO-d[err]): 7.40 (tr, 2H), 4.60

R G e et )

To a slmquahl@riées(zsswgm 88c ) ‘and cyanamide (85g, 1.3mol.)
were heated neat at 65°C over 1.5 hours. The mixture was then
cooled to room temperature and ether (250mL) was added. The

15 insoluble yellow oil was repeatedly washed with additional

' ethyl ether to remove traces of cyanamide and dried in vacuo to

give 4-guanidino—N-tert—butoxycarbonylbentylaﬁine hydrochloride
as an émorphous{yellow material which was carried on without
further purification. o . -

20 | 4-Guan1d1no-N-tert—butoxycarbonylbenzylamine
hydrochlorxde (14.4g, 48mmol.) was taken up into
trifluoroacetic acid (35mL) and the resulting yellow solution
stirred over 30 minutes. Concentration and drying in vacuo
gave 4-guanidinobenzy1am1ne bis-trifluoroacetate as a yellow

25 oil.

lH-NMR (300MHZ, DMSO-44): 10.25 (s, 1H), 8.40 (br s, 3H), 7.65
(br s, 4H), 7.50 (4, 2H), 7.25 (4, 2H), 4.00 (4, 2H).

30 : ' . Example 3

' cis-1,5-Cyclooctylene bis[d-(4-guanidinohenzylcarbamoyl)-1-.
piperazinecarboxylate] (Compound 3)

The following exampie describes the preparation of a

compound of the invention in which Z is guanidino, X! is x8-%7-

35 x8-, wherein né is 0, n8 is 1 and X’ is 1,4-phenylene, X? is
-NHC(0)~, X3 is 1,4-pipéxaziny1ene, x¥ is -C(0)0O-.and Y is
cis-l,s-cyclooctylene. _ | '

Method A:



.Bi s(et hoxycar bonyl net hyl am nocar boxyl ate) (1.26g, 3.1mmol.) in 25

t et r ahydr ofy gﬁm@ hanol 3:1 (25nL) was added aqueous sodi um I’OXI de
(1.6M 6L, g ?) and the m xture was allowed to stirf %d!ﬁ“
t enperature over twelve hours. Concentration foll owed by acidification
of the aqueous .solution to pH=1 by - dropsv se addition of concentrated

aqueous hydrochloric acid and 30 extraction of the aqueous solution with
et hyl acet §i$-136-Gyn)ooctansdiol hb:LsroHéoﬂoﬁor.ﬂatBr'yl ng t he conbi ned
organic |ayers over of byflltra 0
and - concentratiaon Iﬁ\@/%—%ﬁé‘%@%@ﬂ?ﬁéﬁﬁ@ 3 gg’%t’ ene\ﬁﬁll was aéée£
net hoxycar Fh{ gﬁ%mngfapm%m%ssnotplusae (1. PUr.r]ZIBr- .(:mmud:a, )

DVBO-d[ err g tﬁe’ZFmJ(:iﬁurQH}as 4eb81éa) téHbrc3ufifer a hitrdden jaé&s'lph‘@:é m
12H) MO 96/ 09297
PCT/ U8955/ 1fg3d1ne (3.4mL, 43mmol.) was subsequentlyg,gdded by syringe and

ci s-1, 5- Cytheoxiesulting suspens:.on was allowed to warm to ro

bi s(4- th I 2)
o ox 1 5 AR Y S Tt S BN "664:?@“16 b
in di net hym@emamml()Smere\Mdmblw the(Ofeactfon mixtdre and the organic

?y?é"é.VﬁS? %’*‘V&Znopﬁég’;f‘?“}*’ SriN aqedis REAFHRIGERECACT (2x 2nmpy -
0. 40m¥9 nefhane mcelwmtoxstwaseuhan dréed] Gver amhydrous hour
t hen addedm n‘é%'l'ﬂhﬂ %dl@a%é' U § M S8 3hRd ”Soﬁ@en;gzig'sd in vacgo, £ n’mﬂl‘se

4- guani di n enlrrethlamne bis-trifluoroacetate
and trlethglP‘ (Sé{ formatenGi-39: n65% vie ih?FférH‘sﬁq]-@éV(ZnL)

cooled to &E:?slt]a@h’filiﬁ soxrdidur e M&Stliélerpurifﬁééel\sﬂ %:9 t§|:i.9.‘i‘c)§ ‘é‘érlmftl(&sr om
t enper at ur r tme v ours concentration in-vacuo. e
regP due V\agh?- M‘%r ‘E’lﬁ-ﬁgﬁ?ﬁa %ﬁﬁagﬁﬁui‘r &f Eal"% &’Fe(?“c’i?
11- 12 My dchpnmgeormaugnas|ancaﬁonmegsa¢n¢seqn£ﬂue goedliam carbonate. The
i nsol ubl e product was coll ected by decantation of the aqueous sol ution

and the cryde mat eri al taken back into aqueous sol ution by
H-NMR (300MHZ, CbCl,): 5.00-4.85 (m, 2H), 2.20-1.60 (m, 12H)

cis-1,5-Cyclooctylene bis[A—(tert-hutoxycarbonyl)-l-

20 piperazinecarboxylate]:
' cis-1,5-Cyclooctanediol bis-chloroformate (3. 69g,
13.7mmol.) and diisopropylethylamlne (7.2nL, - 41mmol. ) were
taken into DMF (25mL) followed by addition of tert-butyl
1-piperazihecarboxylate (5.1g, 27.4mmol.) and the mixture was

25 allowed to stir at room temperature twelve hours.
Concentration in vacuo to a semi~so0lid residue and addition of
dichloromethane (50mL) and water (50mL) followed.by washing the
organic layer with 0.1N agueous hydrochloric acid (2x 25ﬁL)
gave a crude solution of the desired carbamate. The

30 dichloromethane solution was then dried over anhydrous
.magnésium sulfate, filtered and concentrated in vacuo to give
cis-1,5-cyclooctylene bis[4-(tert-butoxycarbonyl)-1-
piperazinecarboxylate] as an amorphous solid which was employed
without further purification.

35
lH-NMR (300MHZ, CDCl,;): 4.80 (m, 2H), 3.40 (br s, 16H),
2.00-1.40 (m, 12H), 1.40 (s, 18H). -



acidification to pH=1-2 with concentrated aqueous hydrochloric 20 acid.
The mat gri al s then purified by preparative reverse hase HPLC to

gi ve ci?; ‘@’%cl ooct yl ene PCT/USIS/11814

bi s(4- guani di nobenzyl car banoyl net hyl am nocar boxyl ate) (Conpound 2)
bis-trifluoroacetate as a col orl ess sohigd. 25 [err] H NWR (300MHZ,
DMSO-d[err]): 9.80 (s, 2H), 8.40 (tr, 2H), 7.40 (s, 8H, 7.25 (d, 4H)
7.20 (tczsﬁths-éyémobét¥4HhBAbﬂilﬂHpiperazihﬂcatb&i&idteﬂFﬁis3 60 (d, 4H),

1.80-1. . Electrospray LRVS: . Calculated for [err]:
NH[err]éghigéh%gbgs. *NH err]/2:  320.4  Found: Mierr]: 639.1;

MH err]/2: 319. 8cis-1,54Cocdviatitydiene \Kisfdre( toxtthutbxycarbenyl p-1-

éoélmleg fﬁ%ﬁ‘ii‘ﬂaagaﬁﬁ ?q at%amgy &b&ﬂ r%on teq"%é)é%%\; Qaﬁoééﬁﬂ%&ms added
to Phe Bepated wikh trdfluorprpetic weid (15 tat ream ytemperatureom

t enper aeéw ef P¥Eéen mihWtlse FNQcvedSHIS CHitntrdtich | D vathoYeorhy
washi n 96/ 09297

WO
PCT/ US&.?THB?A’W oil was taken into water (30mL) andpasified with an: hane
sol uti cameesd eﬂtsaaﬁadpauac@ummammmuduste <muenu1&niﬁﬁﬁwattthéﬁiurated

LR o Ao Bhecpard (o VBt d S L2
4- 3@i noerganic - bayexscdriedy over: pndryidrouss magnsdinm sulfate A net hanol
0t LB SLr BFoREL LIS i oL g ceflL 810" |1 O xere
et hyl éﬂﬂ@¥°@%tYhen§cb§Bé159&@9?9#1necanhqulﬂﬂaﬁ1aﬂuacnqd¢gﬁ¢s5vgmho mg!
0y B AR o Sk, gt sy bt st sl
th hydrogen chloride i dioxane solution (4.0M, 5.3mL)
15 followed by additlon.of ethyl ether (250mL). The precipitate
was collected by filtration and washed with additional ethyl
ether followed by drying in vacuo to afford cis-1,5~-
cyclooctylene bis(l-piperazinecarboxylate) bis-hydrochlorlde as

a colorless solid. -

20
lH-NMR (300MHZ, DMSO-d;): 9.50 (br s, 4H), 4.65 (m, 2H), 3.60
(s, 8H), 3.05 (s, 8H) 1,90-1.40 (m, 12H).

cis-1,5=-Cyclooctylene bis[&-((P‘tert-

25 butoxycarbonylaminobenzyl)carbamoyl)-1-piperazinecarboxylate]'

cis-1,5-Cyclooctylene bis(l-piperazinecarboxylate)

bis-hydrochloride (1.94g, 4.5mmol.) was taken into ' ’
dichloromethane (75mL) followed by addition of
diisopropylethylamine_(2.0mL,-11.5mmol.).- 4-Aminophenylmethyl

30 isocyanate tert-butylcarbamate (2.26g, 9.1mmol.) was
subsequently added and the mixture was allowed to stir for two
hours at room temperature. The dichloromethane solution was
washed with 0.5N aqueous hydrochloric acid (2x 50mL) followed
by drying over anhydrous magnesium sulfate and filtration.

35 Concentration in vacuo followed by silica gel flash
chromatography with ethyl ether followed by ethyl
acetate:ethanol 10:1 eluent afforded pure cis-1,5-cyclooctylene



8- Am no- N-tert - but oxycar bonyl benzyl am ne hydrochl ori de (25.77g,

99. 6mmol . ) va@9eb9s9pam de (55g, 1.3nol.) were heated neat gtr (&5 HIBC
over 1.5 hours. The m xture was then cooled to roomtenperature

et her (250nL) was added. The 15 insoluble yellow oil was repeatedly washed
wi th additional ethyl ether to renove3fraces of cyananmide and dried in
vacuo to ?lve 4- uanldlno N-tert- butoxycarbonylbeqﬁglan1ne
hydrochlorh%% 4= ((HS antakpEerYGRTPanYdATHRRReNAY L Farbamaythriired on

wi t hout §$ dPeheBltbbikgahite). (3Q5g, 90% yield) as a colorless foam.

4- Guani di no- N-t ert - but oxycar bonyl benzyl am ne hydrochlorlde (14. 4q,
48mmol . ) was taken up into trifluoroacetic acid (35nL) and the

resul ting L NMRY ¢DOOMED ) CDC13) : rred2sv¢aa3anyi BH)6s .6 .Qucaf rze) prs 200!

d f
o cieap t661am 404D Fn B TLBERT My B S AR
(br s, 3H3. 0065 40 (mbrlgﬁ)4Hﬁ,5p §6,(A8MH) ., 7.25 (d, 2H). 4.00 (d 21

30 Exanmpl e 3 cis-1, 5- Cycl ooetyl ene
bi s[ 4- (4- guan|d|nobenzylcarbannyl)-l- pi per azi necar boxyl ate] (Conpound

cis-1,5-Grelportyieng bisid~d (Rraminghensyl)capbaneydh-3f a

CO”pound:ﬁ?ﬁ&iﬁkﬂﬁ&éitﬁaxyﬂaWQhQh Z is guanidino, x[err] is Xerr]-Xerr]-
35 X8- erein né i and _X 4&§r |s 1 4- phen | ene, Xlerr] is

CNHC(EP- - X3 is 1,4-B ﬁe?a?uﬁ?F&RQCtXA 1S

E) IC?‘/ L1J 885 ;3}fﬁ\llmydkfbenylamlnoﬁéhhw)barbamoyl) -1%}9&@92ﬁécarboxylate]

Gs-1,5-Qy éé%taﬁéaPﬂPleSWEEl3F8F3Fﬁhﬁ3th hydrogen éhloride in dioxane

(4.0M, 20mL) for 30 minutes at room temperature followed by
dilution with ethyl ether (100mL). The solvent was cérefully
15 decanted away from the hydrochloride salt precipitate and dried
in vacuo to give cis-1,5-cyclooctylene bis[4-((p- o |
aminobenzyl)carbamoyl)-1-piperazinecarboxylate]
bis-hydrochloride as a hygroscopic tan solid which was employed
without further purification.
20 |
1H-NMR (300MHZ, DMSO-dg): 10.25 (br s, 6H), 7.30 (dd AB, gH),
7.15 (tr, 2H), 4.60 (m, 2H), 4.20 (4, 4H), 3. 30 (s, 16H),
1.80-1.40 (m, 12H).

25 cis=-1,5-Cyclooctylene bis[4-((4-guanidinobenzyl)
carbamoyl) ~1-piperazinecarboxylate] (Compound 3):

cis~-1,5-Cyclooctylene bis{4-((p-
aminobenzyl)carbamoyi)-1-piperazinecarboxylate] bis-

30 hydrcéhloride as obtained by the above procedure was heated
neat with excess cyanamide (8.0g, 190mmol.) at 60-65°C for 1.5
‘hours. The resulting yellow solution was cooled to room
temperature and ethyl ether (250mL) was added. The insoluble
residue was washed with additional ethyl ether (3x 100mL) and

35 _the'crude hydrochloride salt dried in vacuo. The amorphous
material was then taken into water (40mL) and the suspension
filtered using Millipore filter paper type GV (0.22um). The
resulting aqueous filtrate was purified by preparative reverse



G s-1, 5-Cycl ooct anedi ol (3.05g, 21.2mmol.) was added to a solution of

phosge ggmhg 4 uene (1.9M 28.0Onl, 53mmol .) and t he cooled
to O[eﬁﬁ? under a nitrogen atnmosphere. 5 Pyridine (3.4§E*h§gglﬁﬁ§)

subsequent |y added by syringe and the resulting suspensi on was allomed )
to warmto room tenperature over ©8elve hours. Dichloronethane (50nl)
and wat er (50nL) were added to the reaction m xture and the organic

| ayer phasedHRLChfOlleadU¢UU§Yhmmiiﬂﬁanimnabﬁdafﬂnrd501$-115- The

di chl tgﬁﬁ
stfaﬁ%ﬁg¥6?§g?1§B 5&93#32 tr égin vacuo f¥&g%§§mey ¥hen29332|um
ch|ordphpﬁﬁyéxpscagbosy&ayﬁé|dpququﬁyaknmls-hx#§@9h4¢rh@esas|an eEft her

purifigpeie@nsgyigilica gel flash ~~ chromatography using ethyl
~ether:hexanes 1:10 gives the pure 15 chloroformate as a col orl ess
crystal line solid. [err] H NVR (300MHz, CDCl[err]): 5.00-4.85 (m

2H) , Zlmmmmézmuso-d :Ci 93 205(8yckayqt wl.age (s, '8H), 7.20 (dd

ci o 1 BOARETAbEG <§?“%?§)Chﬂd?séfo¢ﬁ§ (3658 & 4 et an

di i sopréRy) el h80aki A0 «ﬁ.2¢2ﬁ)4lnnnl ) mere : taken I nto DMF (25nL)

foll owed by addition of tert-butyl 1- pi per azi necar boxylate (5.1g,

27.4mmol . ) .and the m xture was 25 alhmedtostu'atroomtemmrﬂure

t 8| veEknskrosprayChRY8At r falonlated £ar CgHssB 00! iMH 2esiTdi% %nd

addltqﬁpig 22 5hgﬁ§oronethane (50nm.) and water (50nmL) foll owed by mashlng

t he Q&anlc ayer wt N aqueous g%drochlorlc acid (2x 25n)

gave Fnde SMHyi| o?n"%fgfh@zles!‘?r'ed ¥& bamate. The 30 dichl or onet hane g
n

sol ution was then dried over anhydrous magnesi um sul fate, filtered a
Cn ekt et Bt SRy ot imsng Hesibrid S SRl e prous
sdSid which was éﬁamiyebenzylwmﬁheuuSLGm@hemamﬂmﬁdlxﬁiuxs tHken up
[e{){)] ?W(&ﬁgwwﬁékﬁw ¢ Qi (&Ndrg,> thimidY. ) wadadea to
the solution. i-tert-butyl dicarbonate (9.94g, 45.5mmol.) in
dioxane (20mL) was added dropwise to the above solution and the
mixture was allowed to stir at room temperature over 48 hours.
20 The yellow suspension was then filtered and the agueous
solution basified with excess solid sodium carbonate.
Extraction of the agueous solution with ethyl acetate (3x 35mL)
followed by washing the combined organic layers with saturated
agqueous sodium chloride and drying over anhydrous Sodium
25 sulfate afforded the crude benzylamine. Filtration and
concentration in vacuo gave a white solid which was taken into
methanol (30mL) and acidified with'hydrogen chloride in dioxane
(4M, 8.4mL, 33.6mmol.). Addition of ethyl ether (100mL)
followed by filtration of the resulting suspension and drying
30 in vacuo provided 4-(tert-butoxycarbonylamino)benzylamine
hydrochloride (7.2g, 61% yield) as a colorless solid.

lg-NMR (300MHz, DMSO-d,): 9.43 (s, 1H), 8.20 (br s, 3H), 7.40
(dd AB, 4H), 3.92 (m, 2H), 1.50 (s, 9H).

35 : _
(tert-Butoxycarbonylamino)benzyl isocyanate:
. 4- (tert-Butoxycarbonylamino)benzylamine hydrochloride
(3.39g, 13.1mmol.) was taken up into dichloromethane {120mL) at
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36 Cis | ooctyl ene bi s(1-piperazinecarboxylate) bi
hydr ochl O“gbmﬁ cis-1, 5-Cycl ooctyl ene PCT/USISN1814
bi s[4-(tert-butoxycarbonyl)-1- pi per azi necar boxyl ate] as obtai ned by
t he above procedure was 5 treated with tf§¢fluoroacetic acid (15nL) at
roomtenperature for fifteen mnutes foll owed by concentration in

vacuo Theec fdh‘mﬂléd ngy oaddpedohabEnpyrtidinet q4 (m)smfbbaplim@d with

ext ract g)cflc\%ﬁ%t%??q{cf’%% or oﬁgt %‘QSI H%ﬁﬁg?ﬁi?t gﬁaThﬁ‘&%%nﬁ"gf@%){ %‘fﬁ%nﬁ"%

layers dri edowdy warwdrousoemghesperaturtabyer twelive haumrs fmlldwedi by
concentrat i t e
A I 10 %ﬁ'yﬁﬁe?ué hydzofH 3pe9e! ¥ele (o. SN, 100mL). The .

bi s(1-pi perazi necar ess ol
taken Up i PE@ARLMARYEY 1Was)dnhed: wareanhydrmshmmaajm csuuam and

di oxane solsilixerdd £9416vadl by 18ontehteuedohy t¥ididecyn oftiify! et her
(250m.) . 'E& eHNéL i mgs collected by filtration an mashed W th
addi t i onal ca amine 1§P?Vﬁ§atﬁ U208 1 B4% rield) as &.

cyclooctyl@mbwnssdlxdpera2|necarboxylate) bi s- hydrochl ori de as a
colorless solid. 20 [err] HHNMR (300VHz, DVsO-d[err]): 9.50 (br s, 4H),
4.65 (m 2H), 3.60 (s, 8H), 3.05 (s, 8H) 1.90-1.40 (m 12H).

ci s- 1mqém|wmq4cqqp,xem.zzs (dd AB, 4H), 6.55 (br s, 1H),

but oxycar bgnylg QQQE Cag bazoy 1- pi per azi necar boxyl ate] :
cis-1,5- Cy?l?bct ene Y %1§%|g%fag%%ecarboxylate)_ bi s- hydrochl ori de

(1.94g, 4.5mol.) was taken into di chl oronet hane (75nL) foll owed by
addi tion oh,th°4h3§opropylethylanine (2.0, 11.5nmmmol.).

4- Am nophenyl net hyl 30 .isocyanate tert-butylcarbamate (2.26g, 9.1muol.)
was .subsequent|ly added and the m xture was allowed to stir for two

hours ¥8 ranﬂnbemmyrﬂlwpipiﬁﬂzﬁnébhﬁbeﬂ?lhﬁae4$Qh&hU@§IMﬁhloridE§hed with
anhydr aus magnes! um SHTETASERY £rpipaFRs Ress BEate 424PEn TetanpoL.)
fol | oned bywas Itiakenyelp fintd dichioromethgnepl(s . 0mL) &bmwow!duhyfaddimwmh
by ethyl  of pyridine (210uL, 2.6mmol. ) and the resulting solution cooled
to 0°C. Triphosgene (255mg, 0.86mmol.) was subsequently added
20 and the reaction mixture was allowed to warm to room
temperature over 30 minutes. Aqueous hydrochloric acid (o;lN,
5.0mL) and dichloromethane.(smL)'were added to the mixture and
the_organic layer was dried over anhydrous maghesium sulféte.
Filtration and concentration in vacuo gave tert-butyl
25 1l-piperazinecarboxylate-4-carbonyl chloride (416mg, 97%) as a
yellow crystalline solid. | '

lH-NMR (300MHZ, CDCl;): 3.70 (m, 2H), 3.60 (m, 2H), 3.50 (m,
4H), 1.50 (s, SH). '
30 ) .-
1-[(4-Guanidinohenzyl)ea:hamoyljpiperazine'bis-trifloroacetates
4-Guanidinobenzylamine bis-trifluorocacetate (380mg,
0.97mmol.) was taken up into DMF (2.0mL) followed by addition
of diisopropylethylamine (700uL, 4.0mmol.). tert-Butyl |
35 1-piperazinecarboxylate-4-carbamoyl chloride (241mg, 0.97mmol.)
was subsequently added and the mixture was allowed to stir at
room temperature over one hour. The resulting solution was
concentrated in vacuo and taken up into water (SmL).



acetate: ethanol 10:1 eluent afforded pure cis-1,5-cyclooctylene
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MD 96/
wﬁ?é?’&’? (p-tert- but oxycar bonyl am nobenzyl ) car banoyF)"-“f?S’“ﬂ‘

plper
[err]
(tr,
12H),
bi s[4
cis-1

but oxmarmmm@ojnenIW) odl buhtiph) vhspiseparaited v g alqu

o spradone dChREatt bilnor HERRES, 3 HackS, rort U ey srdivibis y

ether
hydr o
cis-|

azi necarboxyl ate] (3.5g, 90%yield) as a colorless foam

H NVR (300MHz, CDOl[err]): 7.25 ggd AB, 8H), 6.70 (s, 2H), 5.00 5

2H), 4.80 (m 2H), 4.30 (d, 4H), 3.45-3.30 (m 16H), 2.00-1.40 (m

ﬂifﬁkéﬁioﬂ8éﬁ the resﬁlﬁlﬁ Ssépenadion ¥ lowed by basification
( m nobenzyl ) ca ; pi per azi hecayboxyl a
of e Argrin LSoISERBH K

te
B, pxcess solid sodium carbgnate gave

Witdortyif Mercatebic asidc4buLll Eprl 5ifteemmihutes dffordéd

@g-lég;% étaé/’? ﬁ%f@wxﬁ&%? eBYsdtri%1ourdale Aty 4« #H range oil

eoug 3. 59,
20mm)

ani nommw% t}°&-pﬂ§§¢a§ﬂr§c¥ﬁ§o%§‘ﬁ§t &pken imte WMMHe as a

hygro
20
8H),

WD i thd FHaEeFish ﬁbﬂ\ea BYPpeEpErativél E"&Q‘étréélg{ 8,4,& cfﬁ?‘iA' on.
NCHRETRR T A e

1&0- bi%féiamiriéFbis-tﬁﬁfloréaéeﬁaegcheoat yb&nevhui{oé-p@(oﬁsymica nobenzyl)
car banoyl ) - 1- pi per azi necar boxyl at e] (Cbnpound 3): .

cis-1,

15

20

25

30

35

5- Cycl ooctyl ene bis[4-((p-
lE-NMR (300MH3, DMSO-d¢): 10.15 (s, 1H), 9.10 (br s, 2H), 7.65

(s, 4H), 7.40 (tr, 1H), 7.25 (dd AB, 4H), 4.25 (d, 2H), 3.55
(m, 4H), 3.10 (s, 4H).

Blectrospray LRMS: Calculated for CysHpgNg0: MH': 277.4;
MH2*2/2: 139.2 o |
Found: MH*: 277.4; m-:,*’/z- 139.3

cis-l,s-CYclooctylene bis{4-((4~guanidincbenzyl)
carbamoyl) -1-piperagzinecarboxylate] (Compound 3):

' 1-{ (4-Guanidinobenzyl)carbamoyl]piperazine
bis-trifloroacetate (13§ﬁg, 0.27mmol.) was taken up into DMF
(1.5mL) followed by addition of diisopropylethylamine (71.5uL,
0.4mmol.) and cis-1,5-cyclooctanediol bis-chloroformate
(36.0mg, 0.14mmol.). The reaction mixture was allowed to stir
at room temperature over twelve hours followed by concentration
in vacuo. The amorphous residue was taken up into water (S5SmL)
and the material purified by preparative reverse phase HPLC
followed by lyophilization to give cis-1,5-cyclooctylene bis[4-
((4-gdanidinobenzy1)carbamoyl)-1—piperazinecarboxy1ate]
(Compound 3) as an off white solid.

Method C:
N-tert-butyl-N’'-4-aminobenzylurea hydrochloride:

4-Aminobenzylamine (50.34g, 0.412 mol) 'in dichloromethane
(200 mL) was placed in a one liter 3-neck round bottom flask



:@am nobenzyl ) car banoyl ) - 1- pi per azi necar boxyl ate]- bis- 30 hydrochloride as
obt ai ned b*ﬁ%he above procedure was heated neat with exces anam de
(8.0g, 190 2 60-65[err]C for 1.5 hours. The resul?FﬁGmég

ssol ution was cooled to room tenperature and ethyl ether (250nl) mas
added. The insol uble resi due was washgd with additional ethyl ether (3x
100nmL) and 35 the crude hydrochloride salt dried in vacuo. The anorphous
material wasttéanwitlemeichianivalest¥inng apbaretes sanastha solutiibher ed

. ML .
nqueous 11 FBPREE §R5S5SPT By oAt [ Einlaed "Tas . 00! °B gpoedy 4
PCT/ US95/ 1a8¢Kloromethane (200 mL) was added dropwis€ to thehsedutiRbg
f°||0“5d b¥y. £¥O B'h Ea&b%)car Qﬁﬁp ftfnéssu%Reﬁ§f$R°9%¥|§?wa d to

s[ 4- ((4- guani |no enz Azl necar
(Corrpoﬁnd 8tipi athPaFoem @dddé:i@ fcwq hoursmat— erstthOJLB a nperﬁl]m NVR

(300M+z, [ Q&ﬁébh% so&ﬁ@1d55wé§ﬂob€% dS iﬁﬂ dfcﬁﬂofd ethaneB 8H),
715(tr 2H) g& 1.80-1.4Q (m
12H) . EéPFo?BFa?“PRﬂS“enﬁﬂ Jaghes 1 Yﬁtﬁeﬁqﬂe°“§kf€ Fm hydyoygide

ZH[err]/é 575M5 goo ﬁ&ynéoﬁfwﬂéaTﬂy wéﬁgﬁfﬂs¢ﬁ{ﬁ111éﬁd tBé5o8ganic phase
1 e T2 P A W T RN
and clbriccanbdntﬁaﬁagn EWmdeQp\gnweukknmimp—N-tefmpsolutlon _
added dr oppubYiFa2pRASTaBenty shirl s yd1idl oi1 7 AR shEXThe WAE
stir at rothenctpken: dnfooethyls ekher:methamk (231pow225spbhshnd &he t hen
filtered agdihegofdeeldited to 0°C. Acidification with hydrogen chloride
in dioxane (4.0M, 115 mL, 0.412 mol) followed by addition of
15 ethyl ether (200 mL) gave a thick pale yellow precipitate.
Filtration followed by washing with additional ethyl ether
(500 mL) and drying in vacuo provided N-tert-butyl-N'-4-
aminobenzylurea hydrochloride (100.23g, 94% yield) as a pale
yellow solid which was used without further purification.
20 . :
lg-NMR (300 MHZ, DM8O-d¢): 10.40-10.20 (br s, 3H) 7.40 (tr,
1H), 7.30 (s, 4H), 4.10 (a4, 2H), 1.40 (s, 9H).

N-tert-butyl-N=-4-guanidinobenzylurea:

25 Cyanamide (100g, 2.4 mol) was placed in a 500 mL round
bottom flask and heated to 60-65°C until the material
completely melted. N-tert-butyl-N'-4-aminobenzylurea
hydrochloride, (25.3g, 97.8 mmol) was then added directly to

. the liquid cyanamide and the resulting yellow solution was

30 stirréd at 60-65°C an additional two hours. Water (100 mL) was
subséquently added to the solution followed by cooling to room
temperature. The aqueous solution was washed with ethyl ether
(1L) followed by back extraction of the organic phase with
water (2x%; 100 mL). The combined aqueous layers were again

35 washed with ethyl ether (500 mL) and the aqueous'sqlution
"cooled in an ice water bath followed by basification with
aqueous sodium hydroxide (10M, 100 mL). The resulting
insoluble o0il slowly crystalized and was collected by



solution basified with excess solid sodium carbonate. Extraction of the
aqueous solution with ethyl acetate (3x 35nlL) foll owed by washing the
conbi nEMO6BRAT c | ayers with saturated aqueous sodi uPCINISIH 11824 and
dryi ng over anhydrous sodium 25 sulfate afforded the crude benzyl am ne.
Filtration and concentration in vgguo gave a white solid which was
taken into nmet hanol (30nL) and acidified with hydrogen chloride in

?iﬁranﬂélgra$4Ph.8i4ﬁh mi%e&ﬂaﬂ ﬁﬁﬁoN#ﬂéiﬁEBK&dfﬁihﬁ water éﬁgoakied

ol | owe iltrati.on u suspensi on an n in vacuo
brovi o Heete, Eb YR Mot R b S eb Rty fiden (#8400 7 oo,
61@6y|E0d3%asas aokolbriessoicrystalling asalid NVR (300MHz, DVBSO-d[err]):
9.43 (s, 1H), 8.20 (br s, 3H), 7.40 = (dd AB, 4H), 3.92 (m 2H), 1.50 (s,

9 3 - (tert- Butoxycarbon | am no) benzyl |socyanate
Fter H-NMR x (380 bMHS ), o RMAOTBehz yParPnéshydHdechMeki2dd tr, 1H. 3%y 40

13.1 | 0 WO
23, 1m 7 ;) aMps valen (dp RAYO §ighl QMREH)aNg (i C(% B o 3340 (s,

-39 bferr]C fol | owed by addition.of pyridine (4.3n, 53nnDI ) and
tri phosgene (1.3g, 4 4nnDI ). The m xture was allomed to slowy warmto

AT TSR SR TR N ST e
akbydr ous nﬂghphosgeacl f(asg,asd 2 mnioiﬂ)tmasdtfaﬁémwmtdoy concentration to
o O cadfibrome nHOTIDY BE3Y WP RN TN MPRIAIEI L d8en 08,10
4FD O %C. (bA solutjion of fFexG-butylHi-pipe¥azineiidrboxylate (40g, ‘I
214.8 mmol) and py:ldlnc (35 mL, 432.7 mmol) in dichloromethane
(100 mL) was then added dropwise to the triphosgene solution
15 and the reaction mixtufe:was allowed to warm to room
temperature over 30 minutes  The mixture was then quenched by
addition of aqueous hydrochloric acid (0.1N, 200 mL) and the
aqueous phase washed with dichloromethane (50 mL) followed by
_ drying the combined organic layers over anhydrous magnesium
20 sulfate. Filtration and concentration in vacuo gave tert-butyl
4-chlorocarbony1-1-pipe:azinecarbokylate (45.6g, 85%) as a
yellow solid which may be used without further purification.
The material can be purified further by crystallization from
ethyl ether/hexane. '
25 .
- lg-NMR (300 MHZ, CDc13. 3.70 (m, 2H), 3.60 (m, 2H), 3.50 (m,
4H), 1.50 (s, 9H)

tert-nutyl 4-guanidinohenzylcarhanoyl-l-piperazinoca:hoxylate
30 trifluoroacetc- :

' thert-butyl—N-4-guanldinobenzylurea (41.77g, 0.158 mol)

was treated with trifluoroacetic acid (100 mL) for 30 minutes

- at room temperature. The resulting nearly colorless liquid was

concentrated in vacuo at 45°C then triturated with ethyl ether
35 (3x 400 mL)'and dried in vécuo-to a colorless foam. Methanol

(200 mL) was added to the residue followed by - '

dilsopropylethylamlne (55 mL, 0.32 mol., amount based on

estimated excess TFA present) and the solution was cooled to



fMet hod B: 15 tert-Butyl 1-piperazinecarboxylate-4-carbonyl chloride:
tert-Butyl ' | necar boxylate (321ng, 1.72mmol.) was Eﬁn up_into
dichloronetﬁane E .On.) followed by addition’ of pyridine f F%?}llﬂ
2.6mol .) and the resulting solution cool ed to O[err]C. Triphosgene
(255nmg, 0.86mml.) was subsequently added £D and the reaction m xture was
allowed to warmto room tenperature over 30 m nutes. Agqueous
hydr ochl or P&€Caci egt~Bytyl 1iPIpﬁyazimbda:hbxybateh&nea¢?MMbyWEmhkﬁ#ﬁ&bto
t he m xtur n t aANi Gn | ' 0yQhLna S u
€390dg, 0.1 chcg.?). in | V&K1 9PSméEhEfle X‘iﬁo ﬁ?)lj V&&b&’%%ggo Bhe

sul-fate. Fil'trati,on and concentration I n vacuo gave tert-

1- pi per azi RERAGEAGRY MiFIUre: AR Y radditionay, ddisprropylethylanine

grxégt <(':1I | g@aeog'l..g-. r']x_r'lhe. dﬁdﬁﬂéﬂf’\?:&&%&s Hzg asCDPh.BO beetl ko wArfd torod -

11 (4 GlanFRRREERRAFE AN SHARTSH (Rr A bR 1ELPRAR 0730 borERe:

4-GhanidinObaaentaatﬁenbﬁn4vaddantanﬁmﬂGtinéSSBEWLfolép@e&7mﬁDhﬁﬁﬂ$¥bn_of
Kk [ : - {0 of .diisopro e ani ne

(7000 er ) 1 WageL2p6; Bty dals Wik Preeinloare Ghith BRR. SPlagated by

chloride (24lkyatdopznmmhe) crudevgnaniding IFAysaltiewasntecrystiallized\as

al l oved togbhr agbtoni trAq8 AT Ad!' (U tepESBIEYS. 41N resul ting

sol ution was concentr at n vacuo and en up“into water (5m).
WO 96A89209uanidinobenzylcarbamoyl-1-piperazinecarhoxglatel grifluorocacete

40 F(62L a4l 0808) alae & pald iyl R esBi@n fol | owed by basification

of the aqueous solution with excess solid sodium carbonate gave an
i nsol ubl e yell ow oi |- which was separated fromthe aqueous phase by

decant at i OTH-NMRi (300NMHa;UDMBO-AQ)ed 1), 1'5" q&,TeIH) , 9.10 (br s, 2H), 7.65
(s, 4H), 7.40 (tr, 1H), 7.25 (dd AB, 4H), 4.25 (d, 2H), 3.55

Electrospray LRMS: Calculated for C13H2°N50: MH: 277.4;
MH,*2/2: 139.2 Found: MH*: 277.4; MH,*2/2: 139.3.

20
cis-1,5-cyclooctylene bis[4-4-guanidinohénzylaninecarhonyl)-1-
piperazinecarboxylate (Compound 3)
tert-Butyl 4-guaniﬂinobenzcharbamoyl-1-
piperazinecarboxylate trifluorocacete (50g, 0.102 mol) was
25 treated with trifluorocacetic acid (50 mL) at room temperature
for 15 minutes to give a homogeneous solution. The bulk of TFA
was removed in vacuo giving a water soluble amorphous residue.
This material is then taken into water (100 mL) and the pH
adjusted to 7.0-7.5 by careful addition of 10M agueous sodium
30 hydrokide. cis-1,5~-cyclooctylene bis-chloroformate-(13.5g,
o.os.mol) in THF (75 mL) is added to the above aqueous solution
and the mixture is stirred at room temperature. The pH of this
. mixture is monitored using a standard laboratofy pPH meter and
continually readjusted to the 7.0-8.0 range by addition of 10M
35 aqueous sodium hydroxide as needed. After the pH is stabilized
(approximately one hour) the reaction is determined to be
complete by reverse phase analytical HPLC. Ethyl ether (50 mL)
is then added to the nearly homogeneous solution followed by



5 wth trifluoroacetic acid (5nm) for fifteen m nutes afforded t he
crude phe% anl dine bis-triflouroacetate as an orange oil

concent¥9 The salt was then taken into water (5mL) Pcrm%ﬁ’dlﬁ

mat erial puri fi ed by preparative reverse phase HPLC and | yophilization
to give 1- (4-Cuanidinobenzyl)carbanoygly 10 piperazine bis-trifloroacetate
as a yell ow anor phous solid. [err] H NVMR (300MHz, DMSO-d[err]): 10.15

(s, 1HpasPriBathbnsof’bhe BiPhasic (nS:.xt‘lhBe vhﬁw diirexdéls S£2doHdd AB,

4 4.
. ‘sdleblt . pEh1pE; Bparowith aiiving zr pifte ‘lapedsion St fre8bad
Found adyliguahidifié?. 4Thivs suspehsici i3 coﬁéntra‘aéd Sertytheosbyhepe

Dol 4 Lodplbabhd) REPERALL cnp SRR ok PSUAC f‘%@#ﬁﬁ?ig?sﬁ. ne

b| § tr¢¢1be©1ae@t brefiltzagion.27Hhe Paskss qcmaarst@mtao then(wasnl)
fol | vasmdasﬂeé' aehf wau:aoawaoﬁﬁtéa/'ﬁdﬂw Jté[gﬁcl Lc.1351 9—4mm' )

and ci s- éc ooct ane diol bis | .orof ormat e 12mmol .). The

reactl‘?)‘lFiﬂ?R? yiengs &Fllévvéd‘gt"éf’siﬁm°henzYétanﬂdtﬁﬁ§@Whl‘nl-‘e over twelve
hours g %éﬁa\eﬂnaaaﬁaa&guhtat i(@lg, sw)n ag @ Ghike éé‘PId)hgyﬁri €pboye was

t ak te t I fied t
over A8 EELETREDEASEY FELCIueq e fFam Hasm orah dpasbeed £n bgudous®
cie- 1 hydyothborjiceaeidi and- filtered to remove traces of insoluble

((4- 04a0l fhoobgRaY b} ERREATDMCH M SV DAL R Flocty1 eASOBRELRY )

as an
N-t er t4tguanidinabeneydsadngcarbeny\ld ~dcipigents inecarboxylate !l
4- Ami :}Qr@g&(ﬁﬁg} e(50.34g, 0.412 nol) in dichloromethane (200 L) wa
pl ace n a one |ater 3-neck round bottomflask '

15  lg-mer (nydrocnpride salt) (300 Mz, DMSO-dg): 9.70 (s, 2H),
7.40 (s, 8H), 7.20 (dd AB, 8H), 7.15 (tr, 2H), 4.65 (m, 2H),
4.20 (4, 4H), 3.30 (s, 16H), 1.80-1.40 (m, 12H).

Electrospray LRMS (hydrochloride salt): Calculated for
20 CygHg,N,,0¢: MH': 749.9; MH,*2/2: 375.5
Found: MH': 749.9; MH,*?/2: 37s.3,

- Proceeding in a fashion analogous to ‘the procedure
described in Example 3, Method A, and substituting different
starting materials, the following compounds of the invention

25 were prepared: _ |
cis-1, 5-cyclooctylene bis{4—[2-(l-amidlnopiperid-4-
yl)ethylcarbamoyl]- 1-p1perazlnecarboxy1ate} (Compound 8) ; 1
NMR (300MHZ, DMSO-d,): 7.4(s. 8H), 6.6(s, 2H), 4.6(s, 2H),
3.8(4, 4l"I-), 3.6(s, 8H), 3.3(s, 14H), 3.0 (m, 20H) 1.0(m, 4H);

30 cis-1,5-cyclooctylene bis(4~-(trans-4-
aminomethylcyclohexylcarbonyl)-1-piperazinecarboxylate)
(Compound 9); Electrospray LRMS: Calculated for C;gHg,Ng0g4:
MH*: 647.9 Found: MH* 648.1; ' o S :
cis-1,5-cyclooctylene bis [4-(4-guanidinophenylacetyl)-1- -

35 piperazinecarboxylate] (Compound 10); Electrospray LRMS:
Calculated for CigHgoN1q0¢; MHY; 718.9; Found: MH*: 717.3;
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41 fit | riEhas fiaerit Hag Be ®lg apparatus and the sol utjon
cooled to 0+'§3FW99 dqu“mﬁmﬂmﬁgar bonate (89.9g, 0.412 nffyUsI11814

ti chl or onet hane (200 opwi se to the solution over 30
-mnutes and the resulting suspension was ggdowed to 5 stir at O[err]C an
additional two hours at which point a nearly honogeneous sol uti on was

obt ai ned. -4i, shlcyicaBydtyene bEdf 44 | DO (2agusHbasbphe wséagﬁ iy -1~
aqueous sog?amqhgmi d% - l"1e._0 !500[ mil\??)il_omegpbi wa ér (5 Odr?Ly;lr]ar%d
t he organi P1pRE&&inecay, W]ﬁ(fé?r }ahﬂm_ PR rbdhesi BiPS FP&P%."YFi%ion
buty1 6a bomyyLboRzyl 'tﬁ-“é"%*‘““'ﬁjf a1 e vme T then! Laken
into ethyl %ﬁgfgép%&cﬁ@%g _ \;“)-L?ﬁa?ﬁ'ég-_ sol ution cooled to
O[err] & Aemdnomedhydcydlidhexyimethy hedavbaneyl) -1+ (perhydro-7H-AM4-115 i,
0. 412 ol ) afiallenypd) e iyl 01 (i | 1] BoE1 6800 oBbladARudd sl 1 K
pal e yel | ow reg’iplt)ate. %frgloguo | owell Dy sﬁl g%*ﬁ"%dditional
ethyl ethefalculated flor SygHdsl§le: i MW ac b3 i M A tI97-HutHound: 4-

am nobenzy il €2, siydggghyeri de (100.23g, 94%yield) as a pale yel low -
solid which ®as used w t hout. furt her furl fication, 20 : errlbgl-@Nl\/R (300
MHz, DVBO- BE&mdy P-c¥elaeckylang his[43(4-aminoperhylbengpylcarbamayd) <4
Oyanam te LABog g e et b rand o oLkl agk and
heated to gé—‘@%F@r"ﬂrCYu ﬂéﬁ%‘{e-gﬁ‘fﬁq tor Egﬂﬁl‘gﬂgﬁy Ngrf egbg%" ?‘oun%:
{\t]t ertaguém_i"w 693asi;nobenzyl urea | hydroc_hldori de, (25. 3g, I 97.8 nmol ) was
then adde I 6C i yanam, d -
sol ution wac2'53 'ts','slt-i\élyﬁccei Oé'.tq@%% gﬁdf{'l g%aﬁm?ﬂmgeﬁggg.zﬁi&gy&r'&f% °%]
was suBsbperazinenaxbaxy kake kol Compound| Léhed ByN¥Bo BAQKHS, r DUSO-
tenperyaj ur @) §Ne7334504% 15qit igh) Wap. ePeled aj £LINInStBR) 3 ‘ 26t

foll owed by back extraction of the Oéganl c_phase’ w i

nL). The c8Mirnda S4fFoo i) ayraS (AR aghﬁﬂ{)%l'mgﬁeﬂ"\mtrhl?ﬁﬂyl et her

(500 nl) apdechtorpray LRMEUICHTculaté@OESE € N 02 : Wate: bhath fFeunaved
by basifi cm_[l,,on i.th aqueous sodi um hydrox'?hdae%%( fgﬁ/l 100 nL). The"

resul ting 274 ' | o
cis-1,5-cyclooctylene [4-(4-aminomethylbicyclo[2.2.2]oct-1~

20 ylmethylcarbamoyl)-l-piperaz ine'carboxylate] (Compouhd 15); H-
NMR (300MHZ, DMSO-d,): 4.18(m, 2H), 3.40(m, 4H), 3.21(d, 16H),
2.8(d, 4H), 1.75-1.39(m, 36H); :
cis-1,5-cyclooctylene bis{4-[4- (2-aminoethyl) phehylacetyl }j=-1-
piperazinecarboxylate}] (cbmpéund 16); 1H-NMR (3'o'onn_z ’ Duso-ds),

25 7.13, 6.93(d, 8H), 5.8(d, 4H), 3.68(m, 4H), 3.56, 3.39(d, 16H),
4.0(m, 2H), 2.69(t, 4H), 2.69(t, 4H), 1.82-1.50(m, 12H);
Electrospray LRMS: Calculated for C3gHg,N¢Og: MH': 691; Found:

- MH*: 691; - |
cis-1,5-cyclooctylene bis{4-[{4-(2-aminoethyl)benzoyl]-1-

30 piperazinecarboxylate] (Compound 17) ;i'ﬁlectrospray LRMS:
Calculated for C,gHgoNgOg: MH': 662.8; Found: MH*: 664; |
cis-1,5-cyclooctylene bis {44- [4-( 1-aminoprop-2-Yl) benzoyl]-1-
piperazinecarboxylate} (Compound 18); lH-NMR (300MHZ, DMSO-4,) :
7.33(s, 8H), 4.6(m, 2H), 3.35-3.06(m, 18H), 2.97(m, 4H), 1.73-

35 1.5(m, 12H), 1.22(d, 6H), 1.82-1.50(m, 12H); Electrospray LRMS:
Calculated for CjgHg,NgOg: MH': 691; Found: MHY: 692; |
cis-1, 5-cycloocty1ene Bis{4- [4- (2-aminoethyl) piperid-lfyl] -1-
piperazinecarboxylate} (Compound 19); lH-NMR (300MHz, DMSO-d,):

. REPLACED

THIS SHEET HAS BEEN




i nsoluble oil slowy crystalized and was col lected by - WD 96/ 09297"

PCT/ US 4 tion.
The materia k71en was washed with water and dried .r?%'é{i‘é}li slgl ve
N-tert-butyl -N 4-guani di nobenzyl urea (18. 3g, 70.8% as a colorless
crystalline solid. . 5 [err]H NVR (400 MHz, DVsO-d[err]): 9.70 (s, 1H),
7.42 (tr, I—é) 7. 40 (s, 4H, 7.25 (d, 2H), 7.15 (d, 2H), 4.10 (d, 2H),
1.40 (53-62( RY) ., 3.42, 3e3—9(But9LEH)o 2.97(t, 4H), 2.82(t, 4H),

4- chl orjoeerbores ¢u,; P2 PEY aZi“Qﬁ@fnbOXl{P]?t EleéQro :ayTwsgm Abed4 2
mmol ) was taken | nto- . ororret esul ting

ane &H é and the r

sol ut i HP% SwabeoleCs: erﬂ@‘ i pfFeunds of8Té7t - but yl
1- pi pem;le,ca-rd;m%ﬁeyiéﬂq bls{42tér8nmh)(2a-ngdpyrl dine (35 ni, h432 7

i_n .dic en_a pwi se to the
t 1 i ho SPEMEEHY %g@%\e%ha%ﬁgy}gt éf?&ﬁe?ﬁa?tlﬁ?leg ?"Ia&\ﬁéd to warmto
roonl (Cdmpqnnduznpyobhnnﬂm nsonunz, DUSORaY) ar B. ﬂa$mthmaﬂﬂuenched by
addi ti gn ou ch ( t ous
phase \%/ashe ?%ﬁ)& L éne ?go rﬂ?f)( oFﬁgaé 33’19‘- ?j‘v'né)%%
conbi n@&)ar gﬁmqtrwums anGalicudatedgfori Gg@H&Ngﬂgl f MHE: 7PBl;tration
and com%atmpn |7rb3/.acuo gave tert-butyl

4- chI or.ocar bonyl ler azi necar ox%l ate. (45. 85% as a yeI | ow solid

Hmlus’e-cﬁmlc lene rlﬁraaanéﬁgnobemwécmmoan 1)cdr be
purlfl eﬂadﬁﬁe&arsaaﬁmaémyda] pOoﬁpeﬁhd 21¢heh etthe &amau335

[err]H— °(‘é13wd Ca?l-{“& ﬁ(ngagl—g l-:f’cm.ndgna#m"2 689- an m ‘
4 guanbdsﬁabamnycindntyméné.piae{ef[mecaﬁboxylate
amlnoethyl)cyclohexylcarbonyl]-1-p1perazinecarboxylate]

15 (Compound 22); lH-NMR (300MHz, DMBO-d) : 3.56, 3.49(d, 16H),
2.96(t,4H), 1.77(m, 20H), 2.51(m, 6H), 1.33(m,6H), 1.01(m, 4H);
Electrospray LRMS: Calculated for CigHg,NgOg: MH': 674.9; Found:
MH* 675. '

Proceeding in a faShion analogous to the procedure

20 described in Example 3, Méthéd B, and substituting different
starting materials, the following compounds of the invention
were prepared:
trans-1,4-cyclohexylenedimethylene bis{4-

(4 (aminomethyl)piperid-1-ylcarbonylaminomethylj~-1-

25 piperidinecarboxylate} (Compound 23); lH-NMR (300MHZ, DMSO=~d;) :
8.0(s, 4H), 6.5(s, 2H), 4.5(m, 8H), 3.9(m, 4H), 3.8(m, 2H),
2.8(s, 2H), 2.6(m, 16H), 1.6(m, 16H), 1.0(m, 10H);
cis-l,s-cyclooctylene'bis[4¥(4-amidinopheny1acety1)-1--
piperazinecarboxylate) (Compound 24); Electrospray LRMS:

30 Calculated for Cy,H,gNgOg: MH': 688.8; Found: MH*: 689.6;

' cis-I,s-cyciooctylené”bis{4-[4-(aminomethyl)piperid-l-
ylcarbonylamino]butyléminocarboxylate} (Compound 25); lH-NMR
(300MHz, DMSO-d,): 8.1(s, 6H), 7.0(s, 2H), 4.6(s, 2H), 4.2(m,
12H), 3.9(d, 4H), 2.9(m, 8H), 2.6(m, SH), 1.6(m, 20H), 1.3(s,

35 6H), 1.0(m, 4H), Electrospray LRMS: Calculated £Or Cj;Hg NgOg:
MH*: 652.9; Found: MH': 653.7;
cis-1, 5-cyclooctylene bls{4 [4-(amlnomethyl)piperld-l-_
ylcarbonylamlnomethyl)fl-plpegldinecarboxylate} (Compound 26);



30 trifluoroacete: N-tert-butyl - N-4-guani di nobenzyl ur ea (41 779,
0. 158 nol) treated with trifluoroacetic acid (100 nmL)_for

m nut es wgt%)rﬁg%%] tenperature. The resulting nearly col orl e"s‘?’?"?’aﬂﬁﬂ‘ms
concentrated in vacuo at 45[err]C then triturated with ethyl ether 35 (3x
400 nlL) and dried in vacuo to a col orl ess4ffoam Mt hanol (200 nL) was
added to the residue fol |l onwed by di i sopropyl ethylam ne (55 nL, 0.32
nol ., armuh-Meﬂ:iOﬂmz. ousm—uged eBGé.s(s,TIBH)pr ésdnly, RH) t he. 608 Ut 4B,

e

43 o[err 1- p| &r &% é/

(39.3g, 0. ESO"ESP?PFHMF&‘%M&&M’J@?@@QR) w4 NdQetl th305, Found.
reaction niptureoéokbowed by additional dii sopropyl et hyl am ne (30 nm).
The reaction m xture \Iias al l.owed t,o warmto room rperature and stirred

5 te
for andaddPifchaP-E¥cHoGcEylene Gﬁ%‘t‘rﬁ‘tﬁ%ﬁ”ﬂ?ﬂ’a&%ygﬁ‘*an orange oi |
fol | owed bymdﬂnyuearbhmoyl)wat-m;(e&%:mécmatu]:k(oé bﬁh&labQ)\mﬂ'ﬁh

\r/vgir;glt i 1188 Yooy, DABDLRG 17k "":Slﬁ‘}e?f 4 §(mam)

guoanl di nob2n8 ¢l ¢abBinoBl.4Xmyi Ba)zi aca(mhoX8H)t €117 () unsn)agen.el(m, @m@iOO%,S

000 25 2 Bakey 8Lk one nid iG] ?ﬁ%@@s@&f e

4H), 2025 pape:zwmscssbpsylﬁhemu)comqmq 28)H) H-NMR (390MEE »sPHEO-ARVE:

%ﬂ?c"zl afvﬁ?%ﬁ?t Ee&ﬁgé PiH[setar] AW, oe(a, dR)L'Tldem, 138) 2 Eoﬂr('ﬂ Yherrl:

4(m, 4H), 3 4(m, 40H), 1.8(m, 10H); .

trans-2,6-(4,8-dioxabicyclo[3.3.0)octylene) bis(4-(4~-
guanidinobenzylcarbamoyl)~-1-piperazinecarboxylate] (Compound

15 29); Blectrospray LRMS: Calculated for C; H,¢N;,05: MH': 751.8;
MH,*2/2; 376.4; Found: MH': 751.2; MH,*2/2; 376.4;
trans-2,3-bicyclo(2.2.2)oct-5-enylenedimethylene bis({4-(4~
guanidinobenzylcarbamoyl)-1-piperazinecarboxylate] (Compound
30); Blectrospray.m= Calculated for CygHg,N;,0g: MH*: 773.9;

20 MH,*2/2; 387.5; Found: MH':773.2; MH,*2/2: 387.2;
cis-1,5-tetracyclo(3.3.1. 13:7) decylenedimethylene bis[4-(4-
guanidinobénzylc_arbamoy_l) -l-piperazinecarboxylate] (Compound
31); Electrospray LRMS: Calculated for C,,HggN,,0,: MH': 768;
MH,*2/2; 384.5; Found: MH': 769.4; MH,*2/2: 385.4; and cis-1,5-

25 cyclooctylene bis{4-(4-amidinobenzoylaminomethyl)-1-
piperidinecarboxylate] (Compound 44); 'H-NMR (300MHzZ, DMSO-d):
9.43 (s, 2H), 9.16 (s, 2H), 8.77 (t, 1H), 8.00 (d, 2H), 7.86
(d, 2H), 4.61 (br s, 1H), 3.91(br 4, 2H), 3.14 (br s, 2H), 2.69
(br s, 2H), 1.79-1.54 (m, 8H), 1.51-1.42 (m, 1H), 0.99 (q,

30 2H); Electrospray LRMS: Calculated for CigHg,NgOg: MH': 716.9;
miz*?/z, 358.5; Found: MH*: 717.5; MH,*?/2: 359.5; cis-1,5-
cyclooctylene bis(4-(4-amidinopiperid-l1-ylcarbonylaminomethyl)-
1-piperidinecarboxylate] (Compound 45); lH-NMR (300MHzZ, DMSO-
dg): 8.8 (d, 4H), 6.57 (s, 1H), 4.61 (s, 1H), 4.06 (d, 2H), 3.9

35 (d, 2H), 2.84 (br s, 2H), 2.73-2.5 (m, 4H), 1.77-1.4 (m, 10H),
0.89 (g, 2H); Electrospray LRMS: Calculated for c36H55N10065
MH*: 732.9; MH,*?/2; 366.9; Found: MH*: 731.6; MH,*2/2: 366.5;
and cis-1,5-tetracyclo(3.3.1.13'7jdecylenedimethylene bis[4~-(4-



cis-1, 5-cycl ooctyl ene bi s[ 4-4-guani di nobenzyl.am necar bonyl ) - 1-

pi per azj nec zyl ate (Conpound 3) tert-Butyl

4- guani ngl car banoyl - 1- pi per azi necar boxyl at e tRGHYMSHdet e
(50g, 0.102 nol) was 25 treated with trifluoroacetic acid (50 nL) at room °
tenperature for 15 mnutes to giv honogeneous sol ution. The bul k of
TFA was renoved in vacuo giving a \?/ater sol ubl e anor phous resi due.

710S " eB Bl nbbehiy]caniithayys il ol dhe ol gyl (oBibuaa’ 10
cis-1, §2kycﬁéesﬂ=ypepsaw LRUA 0 Qe luiated 137%9%035311@205 Ml : i 80IHH; (75

m.) i slz-aggad ME*E hgogbgyelaguw&@,@tll and the mxture is stl rred
rature., .-The pH of ' m xt uye ponitored usin

L anaoPie T ABTh St 1 aiReLRR Y ca T banay T TR P A2 hapGaTBoxagebYde ). 0- 5. 0
rasge bgompduhionsdf; Elctrospyayo LRMEiCHNYIH O dEoRSCAL %ﬁgat %After the

les F=0)) X our) thereactlonl rmned to
ﬁ% n{# etzgg%y 'reégﬁ‘s ? Wief%%aﬂ/?f HPLC. ‘Et hyl ether (50 nl)
| s theh,ﬁﬂhedyc&ot{Bezneapbﬁyﬂansghim}wlﬁﬂejthim[&el | owed by WO
96/ 092

t4rquspiaipobenzyloariemayl) -2-pigeraz fisdiihontate! (copgpund
aqueou%" sk pdEAackyaspERye %mgaé-q)ﬂﬂt@ds BORe R glliz 4 N5 2 O :eexm)*ésle :

anpl g dene $ spen NaksS ngesL -4 €vVaporat or
O Oroee 3 peFaLn® MHENS8EDs) SepRnts i E?F%?f;”%z‘lw i,

filt ra??%ﬂld#ﬂﬁpbﬁﬁﬂzcﬁﬂ?ﬂ'gﬂéﬂ'&%%w]t T TRiRerid 'mmtﬂ th water
and dr {@smpounacy9) ; OEJe¢trosprayd LRMS: @&ﬂcmxaﬁédérror c,ran 3)? F%t% (31 ‘
y g,

glli/cg 4a‘§*w\lﬁﬂer¥b?ﬂ¥?‘gwﬁg@£ﬁ n:y“ -%1'5 m‘?eplrnpﬁ;gzweﬁgLC) The free base

was di eket+Vedi~cycigheryiehedimethydlene ibisfai-d and filtered to renove
t&aceSgei?ﬁgg gn§senzgleigmesyawq Y LA W ol Ve )

ene
4- guan(%ﬁmyﬂam nBiacsTApPray- Maﬂﬁ@;&ﬂﬁﬁ@l@:& c35H55yngg:m| ori de

MH'2/2; 375.4; Found: MH'?/2; 375.1.

Bx’ampl’e 4
20 .
cis-1, s-Cyclooctylcne bisf4-( (trana-4-aninomethylcyclohexylene
methylene) carbamoyl) -1-piperaz inecarboxylate] (Compound 4)

THe following example describes the preparaticn of a
compound if this invention in which Z is amino; X! is ~x6-x7-x8-
25 (wherein né is 1, X’ is trans-1, 4-cycllohéxylene), X? is -

NHC(0)-, X3 is 1, 4-piperaz1ny1ene, X‘ is -C(0)0- and Y is cis-
1,5-cyclooctylene.

trans-4-(Aminomethyl)cyclohexanemethanol hYdrochlorides

30 A 1.0 M solution of borane in tetrahydrofuran (250nL,
260mmol ) was added slowly dropwise to a suspension of
trans-4-(am1nomethy1)cyclohexanecarboxylic acid (10.0gq,
64.0mmol.) in tetrahydrofuran (250 mL). Gas evolution was
observed. The reaction mixture was heated at reflux for 14

35 hours. The resulting solution was cooled to 0°C and carefully
treated dropwise with 1 N methanolic hydrochloric acid (250 |
mL). Gas evolution was observed. The white suspension
obtained was stirred for 1 hour at 23°C and subseduéntly



15 [err]H—NNR (hydrochloride salt) (300 Mz, DvBO-d[err]): 9.70 (s, 2H)

7.40 (s, . 7.20 (dd AB, 8H), 7.15 (tr, 2H), 4.65 (m 2H), 4.20 (d,
4H), 3.30 ( 09689297 1 80-1.40 (m, 12H). El ectrospray LRGRUSIS/11814
{hydrochloride salt): Calculated for 20 [err]: MHerr]: 749.9; Merr]/2:
375.5 Found: MHerr]: 749.9; Mderr]/2g 375.3. Proceedi ng
I n a fashi on anal ogous to the procedure descri-bed in Exanple 3, Method

A, and 3 ubéfbhbﬁh:&ﬁﬁad hj erm_rZﬁnanol Sviniaétaaeeesm*;srtﬁlesreshauiaoIa:n@/vlﬂmaI
glog? ZUFZS(%ug%pgﬁs:%eSvgqon cer‘#@ratgé Pay Th:.s procedure wasy Cre%%cate/ § ew:l.ce
yl ) et hyl catbagdyel trayisser-sAmbtondchyl pteeloheranend tianolle hylditochloride

So(s, o (1-5 8 oAy P gl phite BBlsar °50 Ch11 5y oontyi ne

bi s[4- & rans- 4- am nonet hyl cycl ohexyl car bonyl ) 1 pi per azi necar boxyl at e]

(Conpound Sy; rﬁmqpaar;ayataus (40l Som T4, [47) 2,00 W\ CuR); 4ded

Found: MH err cyclooct

[ 4- (4- guani{@®n@enyll-Alet (M) -2H) 35 plpera2|necarboxylate] ( Cormpound 10) ;

El ectrospray LRNB Cal cul ated for [err]; MHerr]; 718.9; Found

Mierr]: 717.

cis-1,5-cy r&&ﬁ%ﬂ%ﬁ@‘[@h‘%ﬂ‘ﬁ‘ ﬁwﬁEﬂ'yP}NapFW}PP"‘“G‘G“‘”L
1- pi pareazi necar boxy| sp@iunCoapbondtel)(l.83eqt nes@amol.AVvas added to a

g?lsmil gt gs ! mrré]r?éf bl\q_{t[saelf%llt (%m%ggfmegﬂyf)cx'\rﬂélg.ofxelcanemet?xanol
Sninoﬁethgh&ﬁﬁadhiqﬂndﬁfwd£59bamnqmmelrlpfhh&dlodiﬁ;&n&-water (40mL) .

i azepi ne rgs

for [grr] B%H??r%q EH’%YZ# err %@éS&g & Fgu%ﬁxm& lyswaﬁl-l dd %&%
cis-1,5- cymiﬁl'emﬂlmel at.- hﬁ:non‘abﬁyrgamcpoamamyre)wgs g@lrred at’
pi per az ne%wﬁéﬂaﬁwds Ifdurs then partitioned between 10%

methanol in dichloromethane and water. The organic layer was
dried over anhydrous sodium sulfate and concentrated.
N-tért-Butdxycarbony1-trans-4-(aminomethyl)cyclohexanemethanol
(1.97g, 98% yield)was obtained as a white solid.

20
® NMR (CDCl,): 4.58 (br, 1H), 3.44 (4, 2H), 2.95 (tr, 2H),
1.81 (m, 4H), 1.54 (m, 2H), 1.44 (s, 9H), 0.92 (tr, 4H)

N-tert-autoxycarbonyl-frans-A-(aminomethyl)cjclohéxanémethyl

25 tosylate: - - | :

_ p-Toluenesulfonyl chloride (3.3 g, 17.0 mmol) was
added to a solution of
N-tert-butoxycarbonyl-trans-4-(aminomethyl)cyclohexanemethanol
(3.5 g, 14.0 mmol) in pyridine (20 mL) containing 4 4 sieves

30 and the reaction mixture was stirred at 23°C for_23.5'houfs.
The resulting white suspension was concentrated and the residue
obtained partitioned between dichloromethane and 0.05 N
hydrochloric acid. The organic layer was dried over sodium
sulfate and concentrated. Crude: | _

35 N-tert-butoxycarbonyl-trans-4-(aminomethyl)cyclohexanemethyl
tosylate (5.73g) was obtained as a yellow solid.



El ectrospray LRVS: Calculated for [err]: MHerr] : 693.9; Found:

MH err]; 693.5: cis-1,5-cycl ooctyl ene bis {4-][4-

am noet ?P?gEﬂZylcarbanDyl] 1- pi per azi necar boxyl ate] 15 Cﬂ“”?ﬂb“%bund 14);
[err] H'NVR (300MHz, DMBO-d[err]): 7.34, 7.15(d, 8H), 4.64(bt, 4H),
4.15(m 2H), 3.92(d, 4H), 3.54(m 4H)gq 3. 25(appd, 16H),
1.73-1.47(m 12H) Electrospray LRVS: - Cal cul ated for [err]:

M er rig NigR NH[-ﬁer ta, 724y, 7. 34 (a¢i su}, 526¥el QRet yheie B w2
e el By kg

1-yl ne %Dg %g az ar‘ﬁw?ﬁéve]l TécdFro i 1564 (m,
[erﬂlﬁﬂ%ﬁ%iSﬂ@th, §H$C>dL91rktr 448%(m 2H), 3.40(m 4H, 3.21(d,

16H), 2.8(d, 4H), 1.75-1.39(m 36H); . ~ cis-1,5-cyclooctyl ene-

bi s(4-[4-(2-am noet hyl ) phenyl acetyl ] - pi per azi necar boxyl at e)

( BnpdintentyButexysarbhnylstoans -4 BWB@inﬁﬁethyld [cyallohexandiethyB(d, 8H),
5.8(d,qgfktdes 3-68(m 4H), 3.56, 3 39(d, 16H), 4.0(m 2H), 2. 69(t

4H) , 2 69(t, 4H), 1.82-1.50(m 12H); El ectrospray LRMS: Cal cul at ed
for [err]: NH[eFPFluUQEzlﬁGudd 79, 70.0mpqler) [Wasoadded to a solution

cis-1d¢ WWW?B)@Y&E)S& ﬂ-éeaﬁgl-aa%ﬂxhbha% 'J%/r’énoi&xanem thyl

nge{gﬂﬁ Pl%—fboigj %62 ﬂg) 1%[95 ect ros , contain:.ng 4 & ul at ed
d16- 1 siensed cnnd ytmerbsultﬂnws(xépeﬂsmoar snii'r;u) aen2ayvld 'ffbr 190

O O PP gl oy, GBApedead il [ Soph M WG e o

1.73- paa(tﬁtmd nemm Gi#hldreﬂethﬁﬂenandzmlteﬁ.ecm pranic ‘

I&:Qg/sl cycl ooct y ene g‘;éJ{' ' Eﬁ Hé?n %éé?‘ﬁﬁl Eﬂ‘ifaw[ ‘3 Q‘d%ntrated.
pi per A GRTLTBREQX YR 197 ( apénpynan: )pmmexammtnyl

dsrrlazide (3. 229,V¥695§9@f@7 was obtained as a yel&gw oil.

PCT/ US95/ 11814 3.62(d, 8H),
3.42, 3.19(s, 16H) 2.97(t, 4H), 2.82(t, 4H), '1.77-1.55(m  24H),
1.13(fm #MR %oaSpraaM-FMS 2H)q @Ugd ekr, 2HP[ iesz](tiv’H 4H§576 9;

Found1 Mqlqﬁi] 1 48 fés &HP CHC§80f£y|2ﬁf bi s{4-[trans-4- (2-
20 u-tert-nutoxycarbonyl-trans-1,l-cyclohexane bis(nethylanine)
- hydrochloride:

Ethanol (40 mL) was added to
N-tert-butoxycarbony1-trans-4-(aminomethyl)cyclohexanemethyl
azide (1”799, 6.67mmol.) and 5% palladium on carbon (270mg,

25 0.15 wt. %) under nitrogen. The reaction mixture was stirred
under hydrogen at atmospheric pressure for 6 hours at 23°C.
The black'suspension was filtered and the filtrate concentrated
to give N-tert-butoxycarbonyl-trans-1,4-cyclohexane '
bis(methylamine) as a yellow oil. The crude amine was taken ﬁp

30 into methanol (2.0mL) followed by addition of hydrogen chloride
in dioxane (4.0M, 2.0mL, 8.0mmol.) and ethyl ether (25mL). The
resulting precipitate was collected by filtration to give
N-tert-butoxycarbonyl-trans-1, 4~cyclohexanebis (methylamine)
hydrochloride (1.42g, 76% yield) as a colorless solid.

35 | | |
l# NMR (D,0): 3.00-2.80 (m, 4H), 1.90-1.70 (m, 4H), 1.70~1.50
(m, 2H), 1.40 (s, 9H), 1.10-0.90 (m, 4H).



5 am noet hyl ) cycl ohexyl acetyl ] - 1- pi per azi necar boxyl at e} ( Conpound

20); [err] OMHz, DMsO-d[err]): 3.52(m 16H), 2. 97

2.39(d, 4H)" y% .5(m -34H), 1.32(m 6H), 0.99(m ZW;Mwﬁray
«LRMS: Cal cul at ed for [err]: MHerr]: 703; Found: MHerr]: 703; 10
trans-1, 4-cycl ohexyl ene bi s[ 4- (4-guani di nobenzyl car banoyl )-1-

pi per azi necar boxal dehyde] (Conpound 21); El ectrospray LRMVS: Cal cul at ed
for [err]: nNUbub]spri&G ERMSourchldbisted: £689C, s N0, (MH'): 243
C|315cy tyl e_,bls{4[4(2- : '

am noet hyl dhe%;l car bonyl ] - 1- pi per azi necar boxyl ate] 15 (Conpound 22);

[err]I—I-NI\/R(300|\/Hz DVMSO-d[err]): 3.56, 3.49(d, 16H), 2.96(t, 4H),

o 7 e g L bl a7

Proceed ngipecyanafi@on anal ogous to the procedure 20 described in Exanple
3, Method B, and SUbﬁltéﬁéLﬁﬁték?&ﬁ%&hyl-tr%ﬁil 'm-é(?ﬁféﬁé’*a%ethe

fol |l owi ng conpounds .o e I.nveniion repar e trans-1

4-cycl ohex?liér(mm rzpchlorlde (1.45g, 5.2mmol.) was taken up

[ 4(am noneghtb) mm&ohedm@omﬁm NBEELEWed- Iby aldition of By id}x)ne
rr

b. (<. ary Lo Bk, “Zmme o (i e im ikl S CRRIRED wo WVE.T % (L) oy

2. 6( mlOlGH)‘.‘riph&(sgenhBl—()Slm@.(m Iimdl.) wasi subs&qu;nltdgcayildede to the

B oot oapr APOVAVESIRE AF dd “Sie, pixabl) JALTRTIONINY 1B S MIYTRANA €"):
MHerr]: 68908 tempanaé’-lm:es -avex cvchgurae bThesorganiei sotutipn pias washed
yl carbony! ooy '@WFW$&%r%@%Q “Qz?ﬁ?smk.gf rfb'ﬂl%d by

(300MHz, d err])
12H), 3.9(8ryi H}J ovex rﬂ“’&f-‘ér"‘? oagnespum sy ﬁPtEOH)"d Jf.ié(':gatf-]@nom—b
1. 0( m1stH) corlcemnitryaticly ¢4 Calculated for [err]: M—I[err] 652. 9;

Elog?g [ L\{HE §r gﬁg&%gwwq@&f-érQXs-f 2 ?axllgg%ethyl) cyclohexanemethyl

yl car bony| dsoeyasriatd )(1l- ngJ,erssk neteldpxasahcyelTowperystadline solid. WO
96/ 09297 PCT/ US95/ 11814

g NMR (CDC1l,): 4.60 (br s, 1H), 3.15 (d, 2H), 2.95 (tr, 2H),
20 1.85-1.75 (m, 4H), 1.50-1.40 (m, 2H), 1.45 (s, 9H), 1.05-0.90
(m, 4H). o

czs-:,S-Cyclooetylena bis[&-((t:ans-4-tert-
hutoxycarhonylaminomethylcyclohexylenemethylene)carbamoyl)-l—

25 piperazinecarboxylate]:

cis-1,5-Cyclooctylene bis(1-piperazinecarboxy1ate)
bls-hydrochlorlde (229.7mg, 0.53mmol.) and
dllsopropylethylamxne (200xL, 2.3mmol.) were dzssolved in DMF
(4.0mL) and the mixture cooled to 0°C.

30 N-tert-Butoxycarbonyl-trans-4-(aminométhyl)—cyclohexanemethyl
isoc&anate (285mg, 1.06mmol.) was subsequently added and the
mixture was allowed to warm to rodm’temperature over twelve.
hours. Concentration and addition of dichloromethane (25mL) to
the residue followed by washing the organic'solution with 0.1N

35 aqueous hydrochloric acid (2x 25mL) and drying over anhydrous
magnesium sulfate gave the crude product. Filtration and
concentration afforded cis-1,5-cyclooctylene bis[4-( (trans-4-
tert-butoxycarbony1aminomethy1cyc10heleene



47 [err] H NVR(300MHz, DVMsO-d[err]): 8.1(s, 6H), 6.5(s, 2H), 46(s

24H), 2.9(d, 4H, 2.6(m 12H), 1.6(m 20
EI ect roglﬂ &@S{%\/B |_DCaI cul <(51t ed 1|‘_?)r [erE] : M—II[_Derr] : (705; FS?WSW(““M-I[ errl:

706. 6; cis-1,5-cycl ooctyl ene bis[4-(1-am di nopi peri d-4-
yl met hyl car barmyl_ ) - 1- pi perazi necar boxgkat e] (Conpound 27); [err]H -~ . NWR
(300-MHz, DMSO-d[err]): 7.2(s, 8H, 6.6(m 2H), 4.6(m 4H), 3.8(d,

6H), 3mefhyléhe)cagbafoyl3HL-pipstazinidarbbxi(late})(534mg, 56%

cis-1, oggt yl di nobenzyl car banoyl )-1- 10

pi per |£n%§ %xxl gtagfpz%c%é %é% El28) [err] HNVR (300MHz, DVMSO-d[err]):
9.4(s, 4H), 7 8(d 4H), 7.6(d, 4H), 7.4(m 2H, 4.8(m 2H), 4.4(m 4H),
3. 4(MigGilr dedér]) 40H) ;g0 fmtrgﬁ;; 246764(§rd| oK30i QY @ls0[(343. (%,.gctyl ene)
bi s[4 : guanT di nobenzy car barmi@) pi per azi necar boxyl at (‘Conpound
155 9‘}-4% &R r 8%y ay - BRAVEN, CBHY 1l Bt f(&r:[éﬂr]v )
I\/H[err1129531654 (RQUDAH I)/Hb.ensl (s;518H) ,Mil.20<0. &o Z@, 433)

trans- 2, 3-bi cycl o[ 2. 2. Zfoct 5-enyl enedi met hyl ene bi s[ 4- (4~ _

guani d| nobenzyl car banoyl:) - 1- pi- per azi necar boxyl at e] - (Oorrpound 30);

El ect-rcnﬂm*nys-l-_wsmé‘atymbabeﬁibql!-[(e(rt:rhnsl‘v‘li&err] 773.9; 20 Mderr]/2;

o7 T uphbartid pslobdayl et im s o4 (o

gl@ni cﬂim%eaibhml}tﬂpl(seﬂngﬂnéc&ﬂboxyl ate] (Conpound 31);
El ectrospray L < r 58 Merr]/2;
384.5; Found: I\R/I—|Q§grr i L At/'lafléﬁ ﬂxs%ﬁfjﬁg t-tert:! Lo :
cycl o&qmﬁf@aﬁhgpulemiaﬁwethxaswséy s¥vishemerhylene) carbamoyl) -1- ‘

8' 23“@; bﬂé&éﬁbekyiseagowauﬁé), ol. 80mind INYR wad) Hida té?Mi&tsi{err])
2 os Wpifllerdaceeid afth (Bnff sng,thl w%?ﬁ% was, oncenpated Sip

1159- vdcuo ( ko S&l) red. Eillattetnn.sud)inuﬁegg (The3rudd matiexriabapasiy LRVES:

Cal cul% rPt}tfée{légng('LE{nﬂ é&Gtﬁe ag rs]'ixls{?%ns?i%% %il':é)e%dd Mferr]:

717.5;
bi s[ 4-hroughiiMbbl jpere. fijtexs Dap?ramenﬁﬂm(lo)-22um) to give a

é[glrp] éﬁé&@cj%i)@ﬁibﬁt e] Pﬁ??ﬂ@ﬁﬂioﬁf’i:g biebh% W%f( %ﬁ% 0 35 (d
ZW. (dslye ilezesiensqeme Fap -1y r?yslgwlm bis 4-=0.89 (q,
ﬁ/th[ne rfd%tax?%ﬂeamtﬁbﬁetﬁyueybabﬁdxwénbﬁéth ylene) cirbanidy 1)~ gnd'

oo BidengZtogearBoRbiath ??finagsgz% Raabierhytenenies iy oo

nearly colorless solid

lg-NMR (300MHZ, nuso-d‘)- 8.00 (br s, GH), 6.60 (m, 2H), 4.65
.25 (m, 2H), 3.40 (s, 8H), 3.30 (s, 8H), 2.85 (m, 4H), 2.60 (tr,
4H), 1.80-1.30 (m, 24H), 0.90-0.70 (m, 8H).

Electrospray LRMS: Calculated for CgHg.NgOg: MH': 706.0;
MH,*2/2: 13s53.5 |
30 Found: MH*: 705.7; an*z/z 353.3

_Prcceedirig in a fashion analogous to the procedure
described in Exémple 4 and substituting different starting
materials, the f'oll'o_wing compounds of the invention were

35 prepared:
cis-1, s-cyclooctylene bJ.s{4-[2 (4-amid1nopheny1)ethyl
carbamoyl]- 1-pipe_raz:_._necarboxylate} (Compound 33) lg-NMR
(300MHz, DMBO-dg): 9.3(s, 4H), 9.0(s, 4H), 7.7(d, 4H), 7.4(q,



YO 96/ 09297 - PCT/US95/ 11814

48 g gl enzyl car banoyl ) - 1- pi per azi necar boxal dehyd ( Conmpound
32); ElectrogagggngNB: Calcul ated for [err]: Merr]: 801SBJCWUEBFHHﬂd

MH err]: 802.1; 1,2-cyclohexylene

bi s[ 4- (4- guani di nobenzyl car banoyl ) - 1- pi persazi necar boxadehyde] 5 (Conpound
46); Electrospray LRMS;, Calculated for [err]: MH err]/2: 345.7; Found:
Mo err]/2:4B}5. 8.7(t, 2H4.bl4c>6qlm[ 2H). 2|28 fh crSZH Pt DyBee hH§L4‘l.7ASm,

(4- guanldlf Enzylcarbannyl) - pi per azi necar boxyl ate] (Conpound 7);

El ectrospray LRVB: Calculated for [err]: MAerr]/2: 10 388.3; Found:

MH err]: 393s31 Breycloockylens yu:a{et-bcfs-[m:(mopentylcarbamoyl)-1-

guani di nopﬁfa&aaiheexk%kp%%fé] )Cojm i 'ﬂﬁe%&a?{ﬁéh@g@mound

48) ; Electrospra Found
M—l[errF/ 2: g];qu@;atqufor Ceogsﬂ#&ymﬁe&a%ﬁedlmn@1 ME* 1 629.7 15

(4- guani di 0bengs--agehasRLyLehe bV A (LA RHLRY Blax bamogg’uﬁlQ“nd 49) ;
El ect rospray LRVS Iat fqQr [err VH[ er 2; 37 Found:
NH[err]/2 éqgrizlnecar te% ompound 35) ; Elo*&ggﬂpgax qus

cis-1,5- cycabonlgtedefbrspg K{gNgOWs- 4t mtwlmﬁd@hqmer@s .2;
R i e

i nvenitPon pIPGMazhnEcarbaxydateX[qcpppanndqlsyj B@cntteéﬁray]Lnﬁi'(mhereln
Xerr] 1o GEptRlatell 205 LygmipdiloN 3R20 B Wduld qmrv: €2EIS) T

1, 5- cyclod%%?Tg g'cY°1°°°tYAﬁ§34b@ﬂ&ﬂndmmﬁﬂﬂanntxtmmahanerhhnmk
hydroc“'QrpiﬁerQinecarboxyla oY) PREGEFos gr ftﬁiﬂydrofuran _
(250, s a ed slo dropmnse to a suspens

trans- 4- (dﬂ?ﬁ%ﬂﬂnﬁ§§)§9ElShdﬁsﬂ%ﬁkrb8¥&klé 9fci8s Fawnsly MH': 596.9;

15 cis-1,5-cyclooctylene bis{4-[2~ (2-am1noethoxy)ethylcarbamoyl]-
l-piperazinecarboxylate} (Compound 38); Electrospray nnus
Calculated for C,gHg,NgOg: MH': 628.8; Found: MH*: 628.5;
cis-1,5~cyclooctylene bis([4-(trans-4-
aminomethylcyc1ohexylaminoformyloxy)'1-piperidinecarboxy1ate]

20 (Compound 39); Electrospray LRMS: Calculated for C35H52N508.
MH*: 706.9; Found: MH': 707.7;
cis-1,5-cyclooctylene bis(N-2-(trans-4-
aminomethylcyclohexylaminofdrmyloxy)ethyl-N-
methylaminocarboxylate] (Compound 40); Electrospray LRMS:

25 Calculated for Cj,HggNgOg: MH': 654.9; Found: MH*; 655;
cis-1l,5~-cyclooctylene bis[N-2-(trans-4- |
aminomethylcyclohexylmethylaminoformyloiy)ethyl-N-
methylaminocarboxylate} (Compound 41); Blectrospray'hkﬂS:
Calculated for Cj,Hg,NgOg: MH': 683.9; Found: MH': 683.5;

30 trans-1,4-cyclohexylenedimethylene bis{4-(trans-4-
aminomethy1cyclohexyimethylcarbamoyl)-l-piperazinecarboxylate]
(Compound 42); Electrospray LRMS: Calculated for. c35H54N806.
MH*: 706; Found: MH*: 704.6; and
cis-1,5-cyclooctylene bis[4-(trans-4-

35 aminomethylcyclohexylmethylaminoformyloxy)-1-
piperidinecarboxylate] (Compound 43); Electrospray Lnns;
Calculated for CjgHg,NgOg: MH': 736; Found: MH*: 735.6.



64.0mol .) in tetrahydrofuran (250 nL). Gas evol uti on was observed.
The reaction m xture was heated at reflux for 14 35 hours. The resulting
sol uti o093 0l ed to O[err]C and careful ly treated RETGPWSABI4i th 1 N |

met hanol i ¢ hydrochloric acid (250 m.). Gas evolution was observed. The
whi t e suspensi on obt ai ned was stirgged for 1 hour at 23[err]C and
subsequently WO 96/ 09297 :

PCT/ US95/ 11814 Example § 49 concentrat ed.
Met hanol was added to the residue and-the suspensi on was concentrat ed.
Thi s procedure was repeated tw ce to give

t r ans- ¢igAg-]ARSRAN NP Y EEErBanoyD) pipétasihol-¢2 form b&g@ c19d0
yi el d) 25,2 &/hit'e solid. 5 ° [err]H NN%W(CD[er'r]C]%): 3.5% ( ,egl-l), 2.71
(d, 2HF*¥} 88 (d, 4H), 1.48 (m 2H, 1.01 (m 2H) B

N- t5er t 4B degpaniidindbenzyloariamoybhel+pipeyasihecarboryllatel . 10
Sodiunze ﬁﬁggihg .33g9, 12.4mmol .) was added to a sol ution of

trans- -?a nonet hyl ) cycl ohexanenet hanol hydrochl ori de (1.5g,- 8. 3mmol .)

in 1:1 di oxane: wiiher folnying examplerdescribedi thebprapsration of an
9. 13mmh§ggﬂgiﬂéigd ac%&%taﬁ;a of raefé'%,aagwﬁei twhi8h' k2. 1ghg-reaction

m Xt ure tirre 5 roomjtenperature for 5 hours then partitioned

bet weef4T8Bincbuttlicarhancy i RIPOF 3R TINE1I EPXMYACYY, Rhelsr faffc | ayer

Va9  amihoPutPltardane DS parh sihs1t§ Bt rapliogpnanat vaigdeis-

N—tert-Bgtox igrbE? | -t rans-4-(am nonet hyl ) cycl ohexanenet hanol (1.97q,
98% yi &ray OFCx €ts a white solid. 20 [err]H NMR (CDOl [err]): |
4.58 (br, 1H), 3c86-1}5-YclcbXylénedPb), bischloprérmate) (11934g(m 2H{

L s TR e e A1 OBGFSpBVAAIC185°R) B dorution
of tert-butyl l-piperazinecarboxylate (1.3g, 7.1 mmol) and

15 diisopropylethylamine (1.3 mL, 7.1 mmol) in dichloroethane
(10 mL) was added dropwise. The mixture was stirred 10 minutes
at room temperature and then aqueous hydrochloric acid (0.1M,
30 mL) was added. The organic layer was separated, dried
(anhydrous ammonium sulfate), filtered and concentrated.

20 Purification of the residue by silica gel flash chromatography
eluting with ethyl ether/hexane (1:1) gave
cis-s-chloroformyloxycyqlooctyl 4-tert-buxtoxyéarbonyl—
l-piperazinecarboxylate (663.1 mg, 1.6 mmol) as a colorless
oil. : o '

25 tert-Butyl=-4-(4-guanidinobenzylcarbamoyl) -
1-piperazinecarboxylate (383.7 mg, 1.1 mmol) was treated with
neat trifluorocacetic acid (2 mL) at room temperature until a
homogenous solution was oﬁtained. The solution was
concentrated in vacuo to a thick oil. The oil was taken into

30 water'(lo mL) and 5M aqueous sodium hydroxide was added
dropwise until the solution was pH 7.5-8.0. cis-5-
Chloroformyloxycyclooctyl 4-tert-buxtoxycarbonyl-1l-
piperazinecarboxylate(447.7 mg, 1.1 mmol) in THF (3 mL) was
added to the solution with rapid stirring and while continuing

35 to add 5M sodium hydroxide to maintain pH 7.5-8.0. - SM Sodium
hydroxide (10 mL) was added to adjust the solution to pH 14 and
then ethyl ether (1 mL) was added. The mixture was allowed to
stand for 15 minutes at room temperature giving a white solid.



p Toluenesulfonyl chloride (3.3 g, 17.0 mol) was added to a solution

ycar bonyl - trans-4-(am nomet hyl ) cycl ohexan '
(3 5 0, %86 9@2?9(' n-pyridine (20 nL) containing 4 A si eves%ﬁ@h{lﬂe

‘reaction nlxture was stirred at 23[err]C for 23.5 hours. The resulting
whi t e suspensi on was concentrated and the g®si due obt ai ned partitioned
bet ween di chl or onet hane and 0.05 N hydrochl oric acid. The organlc | ayer

was dried aone soldidiiwas cd&déetedabﬁ tibteatiohcdndCwadhedb with ice water

s 5o Pad 0 MR FPLd (L AR ehy 8 SLALEZISTF Y aried V' diVe
PCT/U895/1bﬁb&5-(4-tert-butoxycarbonylpiperazin-l-yﬁﬁormyloﬂymugdidﬂdtyl
cDdl

(522 21 gttty by pfodbabthmclibortite (o1 Al
0.91 (t&, %85 mmpl) as a white soli |

N-t ert - But oxycar bonylgigams A&é&@ﬁ@bﬁyéi%ehyh%gamtﬁm- asi de:

Sodi um azide (4.7 sol uti on
NLert bt Sy %r%a%%m e R AT RORBREFAE MY -1 {05yl at e
(5. 739, lipiperazinecddboxylate) (I29tng)i 0g196[ mmoll)lass l&\meﬁldwim

| t t 23 C fQll b
conent r o PR TRARBHEASE L, 4l L ol 0, o Rl UStddon
di chl ad®newasnobtadived or . Thé'mohugimncwas cbngentwated: iiad vaauo drdhair ous

if?grg]éﬂlgxycgabonyl 2;; (a%%ﬁ%%%tﬁaF nyéptﬁexég&%§ﬂ$ﬁhxﬂ$o %fde

(3.229, 6%3y|llﬁl-)d)amhsthﬂwﬂhbﬂpn§°nﬂlet phavine (340 rrqmunqm vas

(CEgIESrrg déﬁé‘l(§%éé$9t-ﬁh@3x§££rbgﬁ§1)3m§ﬁobbhtyiHhsocyaﬁE€§-Klﬁ wg) -

.2 mmol) in N,N-dimethylformamide (500 ulL) was added to the

15 solution and the mixture was stirred 12 hours at room _
temperature. The mixture was concentrated_in vacuo and the
residue was combined with water (5 mL) and treated with
trifluorocacetic acid (2 mL) until a homogenous solution was
obtained. The solution was concentrated in vacuo and the

20 residue was,taken.into water (5 mL). Purification by '
preparative HPLC and subsequent lyophilization gave cis-5-[4~-
(S-aminopentylcarbamoyl)piperézih-;-ylformyloiy]cyclooctyl 4-
(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate as a
colorless oil. '

25 _ : .
Electrospray LRMS: Calculated for C,jHg N;oOg: MH': 687.9;
Found: MH*2: 687.6. '

_ Proceeding in a fashion analogous to the procedure
30 described in Example 5 or by other methods described herein and
substituting different starting materials the following
compounds of the invention were prepared:
cis-5-[{4-(4-aminobutylcarbamoyl)piperazin-i-
ylformyloxy]cyclooctyl
35 4-(4-guanidinobenzylcarbamoyl)-1-piperazinecarboxylate
(Compound 51); : ' |
' Electrospray LRMS:Calculated for Cj,Hg,N;,0¢: MH*: 673.8; Found:
MH*: 673.8; -



20 N-tert-Butoxycarbonyl-trans-1, 4-cycl ohexane bi s(met hyI am ne)

hydr ochl ori de: Et hanol (40 nL) was added t

N-t er t YWRPHF%r bonyl - t r ans- 4- (ani nonet hyl ) cycl ohexanem?ﬁ?@s’mmh‘zl de
(1.79g9, 6.67mml.) and 5% pal | adi um on carbon (270nmg, 25 0.15 wt. % under
nitrogen. The reaction m xture was s '%rred under hydrogen at

at nospheric pressure for 6 hours at 2 The bl ack suspensi on was

filteregsagd 4h(34iti-&ﬁ@i&ﬁﬁ&ﬁ&&hp@b%1ohe,@qmwﬁt@1carbamoay1)

N-tert ﬁ?tox arbonﬁé traﬂ éﬁ ohexane |s(rret hyl @am’ne) as a

yel | oR¥RgE2 o 9%%"?’ into methanol (2.0nL) followed
by adoh-twrgwénmmomzymbarbdmoyl)-nnlfblzm;&&daﬂbo&ﬂrate8 Onmol . ) and

et hyl her - The resulting precipitate was collected by
i1 e P )

N-$er tnmuqmtmmms 3 a0aldudatedl fhex agghi S gohy MutineRe.9;

hydr oghhHd d 37.6% yield) as a colorless solid. 35 [err]H NMR
(D[err]&}{ 0(m 4 , 1.90-1.70 (m 4H), 1.70-1.50 (m 2H,
1. 40 (@s-sﬁsoth( 31'@@119@9{'?(?}' Gprbamoyl)plpa@asamgzw

PCT/ U§&: cyclooct 51 El ect r ospray

IIQI-R'I[VEr ﬂ%‘%ﬂ%&? for I éb?& il)nifﬂi??ﬁ'}éll@;&g’%&iéﬁ%ﬂe 5 i socyanat e:

No ert(daﬁpaumn I -trans 1, 4- cycl ohexane bi s( met hyl ami ne)

(S5t EHR AR Wm%‘?ﬁviaﬁd%n’é Boakect o, 453m8PS) 82nd 1t ne

m'xturRaumb Qﬂ-m'ecﬁsmm;[eanc]c 10 - Trlphosgene (617my, 2.1mol.) was ’

subse@iggy[t@d&edaﬂfhé%ca Qﬁgyigé%égﬁgigd the m xture was all owed

sl ow ure’ o “The organi ¢ sol uti on was
mshealforwkmqum@m hydrochloric acid (2x 25mL) fol |l owed by

iy NQ-QUInAH Y Se NI CSE Ham S § aiepﬁﬁdrsh&hteesk%xylate
(Compound 54) ;
Electrospray LRMS: Calculated for c34H54N905. MH": 686. 9; Found:
MH*: 686.4.

20 | Example 6

cis-l,s-cyclqactylene_big(d-{l-[l,z,s-tritl--
acetoxyethoxfcarbonly)guanidino]benzylcarbamoyl}-1-
piperazinacarbdxylate) _

25 The following example describes the preparation of a

' prodrug derivative of a compound of the invention in which Z is
guanidino, X! is -x8-x7-x8-, wherein né is 0, n8 is 1 and X’ is
1,4-phenylene, X? is -NHC(0)-, X7 is 1,4-piperazinylene, X% is
~Cc(0)0~, Y is cis-1,5-cyclooctylene and R* is 1~ |

30 acetox?ethoxycarbonyl. _ '

' cis-1,5-Cyclooctylene bis[4-~(4-
guanidinobehzylcarbamoyl)-1—piperazinecarboxylate] (49 mg,
0.065 mmol) was suspended in N,N-dimethylformamide (2 mL) and
dllsopropylethylamlne (50 mL, 0.26 mmol) and acetoxyethyl para-

35 nitrophenylcarbonate (70.4 mg, 0.26 mmol) was added
segquentially. The mlxture was stirred 1 hour at room
temperature and then concentrated in vacuo. The residue was
taken up into dichloromethane (25 mL) and the solution was



15 Concentration gave -

N-tert-but yl -trans-4-(am nonet hyl ) cycl ohexanenet hyl I socyanat e
(1. 38g, %é as a yellow crystalline solid. [ er r | RETSIS/11814

{ CDC [err]) 4.60 (br s, 1H), 3.15 (d, 2H), 2.95 (tr, 2H), 20 1.85-1.75
(m 4H), 1.50-1.40 (m 2H), 1.45 (s, 9H), ¢505-0.90 (m 4H).

cis-1,5-Cyclooctylene bis[4-((trans-4-tert-

but oxycar beaghed wmmdwﬁ@mxa{d;@emt Byaean) aiE:Qi'EBYx'a)tel (220 and 0.1M
plpera2|necarbo cl;ooct yl ene

bi s( 1- pi pePHA g%aﬁgaﬁﬂ?ﬁ%ﬂrlc agid. ﬁ&ﬂ?ocﬂ?bggdéa ZQrPNQ DRAGNREINN ) and
d||sopropybaﬂﬁwtahquﬂlhkﬁedrdmd CoRcentratedl e Theseesddue) wa¥ purified

Ntort por DYy Siadee el LK e mItidehory eluting, wibhgithyl ether
i socyarfat efp23oWingl Widihethy heacetasefethahgl ad2od1ind t:bucentrmvﬁmq e

| t % rs.
%gﬁcgntfgfggﬁga %Egagvfon ééﬁﬁigféﬁgﬁ% gﬁ“ggh§y3 trE?H t he residue

fol | oned bPcRESKYSRFhoRyAThenyl )swmi@i\nmmnayluagbamwaécas hydr ochl ori ¢
acid (2x 2p abhra&qn@dem:@/ﬁtétphvmw 0. 0FRORASLY ThgUh' 8ol cikad e
crude produc Filtration and . concentration affofde

cis-1, 5- cy g&étylene bis[4-((trans-4-

tert - oxycar bonyl am nonet hyl cycl ohexyl ene WO 96/ 09297

PCT/ US95/ 1

nmet hyl ene) %g;égﬁgﬂ’f‘f &%az‘f%]e%‘gf%%?&lg‘?’é] (M?gﬁ%m y:}%ﬁ?ﬁ:’as a
col orl ess ggund *: 1P6O9r.JMH NVR (CDCl[err]): 4.80 (m 2H), 4.70 (tr

(Zf? jH? 5 (e 1 95- 1%(?%71%“@ 2. 4E§T‘§§°’ig%§‘§f%qggslggg%ﬁ] pgfgfe ure

described in Example 6 or by other methods described herein and
15 substituting different starting materials the follow1ng prodrug
derivatives of compounds of the invention were prepared.
cis-5-[4-(5-N-acetylglycylaminopenty1carbamoyl)plperazin-l-'
ylformyloxy]cycloocty] 4-guanidinobenzylcarbamoyl-1-
piperazinecarboxylate); Electrospray LRMS: Calculated for
20 Cy,HggN;,0g: MH': 786.9; Found: MH*: 786.5; and
' cis-1,5-cyclooctylene bis(4-{4=[1,2~-di(1~
acetoxyethoxycarbonyl)amidino)benzylcarbamoyl}=-1-
piperazinecarboxylate]); Electrospray LRMS: Calculated for
CgqHgoN15055: MH': 1381.7; Found: MH': 1403.
25 o |
VI. (o) se bition Ass
The compounds to be assayed (approximately 1 mg) were
dissolved in 200 uL dimethylsulfoxide (DMSO) and diluted 1:10
into buffer containing 50 millimolar (mM) Tris-HCl (pH 8.2),
30 100 mM sodium chloride, and 0.05% polyoxyethylenesorbitan
- monolaurate (Tween-20°, available from Sigma, St. Louis, MO).
Seven additional threefold dilutions were made from the initial
dilution into the same buffer supplemented with 10% DMSO.
Aliquots (50 microliters, uL) from each of the eighﬁ dilutions

35 in the series were transferred to individual wells in a 96-well
U-bottom microtiter plate. 25 uL of a stock solution of
tryptase was added to each well and the samples were mixed and
incubated for one hour at room temperature (tryptase was



cis-1, 5- Cyclooctylene bi s[4-((trans-4-

an1noneth cIohexernenEtherne) carbanDyI) 1- 10 piperazinecarboxyl ate]
( Conpouly ey%?x ci s-1,5-Cycl ooctyl ene bi s[ 4- (REYUFISABer ¢ -

but oxycar bonyl am nonet hyl cycl ohexyl enenet hyl ene) car banoyl ) - 1-

pi per azi necar boxyl ate] (534ng, 0.59"Mmlg.) was treated with

trifluoroacetic acid (5nL) and the m xture was concentrated in 15 vacuo

to a rgdroeleal E2bml hufiailllRhg aﬂae Slhli'ﬁeci@ém%li iﬁﬁat:.onéakﬁﬁcl-ﬂto wat er
r

10nL dth | t h filt
éaper)fsﬁﬁ EwgfggggggirﬁﬁfgsnSI%C@ (3é§R&¢%ﬁv qﬂ??ﬁﬁmeFﬁggiscailoﬁrby

preparabureesewmcneBﬂbmedicalsHPm@vmnbI3cxiﬁfozndapnagh§ﬁs Research &
1,

e 2 eHEhaAE| 8R! Kockliny .  Rash, tnnintior had similar

p|Ferﬁzfﬁbnaivgtyl&ryp@eanzfagﬂggﬂlmQ£tﬁhﬁsnﬁﬁancbsas 3h§ ggnzga59

col orl g5puEobhlwas prephte £1{ e r s

g 28 Eg%féf§0n4w§§h§§gomy y@ng -gmﬁponp ipqtp@hgngp§zﬁfonig acgh)

El ect r @sRta¥nthY52 mﬁabaeugt eﬂoéoglk/Héebl aidl sror {)(mﬁ Héparin M/ 2:

gfgcgéggﬁﬁggﬁggaFﬁ ghg n&PG%&G§QQJ 4%5}5“ﬁxﬁé§¥$ esthebed in Exanpl e
41end syththetiti tgipeptédensubstrateg materials, the follow ng
bi o( 4. fosySrahy aPREs R B atRs parlL e AR Yab e i ST S, 8%5%%?2}6
(Cormoomsl mie) fifnal] SohBntratidn)VHz THaVclciideyr pPatés. wérke. 9. 0(s,
PCT/ Usyglﬁ 4&1 trgnSferred to aV\QVq/%gtgatginetic Microplate Reader
~ (Molecular Devices) and hydrolysls of the chromogenic substrate
15 was followed spectrophotometrically at 405 nanometers (hM) for
five minutes. The enzyme assays routinely yielded linear
progress curves under these conditions. 1Initial velocity
measurements calculated from the progress curves by a kinetic
analysis program (BatchKi; Petr Kuzmic,'ﬁniversity of
20 Wisconsin, Madison, WI) were used to determine apparent
inhibition constants for compounds 1, 2 and 4.
A potent tryptase inhibitor of the present invention,
Compound 3, is classified as a tight binding inhibitor because
its apparent affinity for tryptase (K;* is calculated to be 200
25 pM using the program BatchKi) is comparable to the enzyme
concentration used in the assay. However, K;' varies with the
enzyme concentration used in the enzyme assay. A graphical
method (Benderson, P.J.F., Biochem. J. 127,'321 (1972)) was
used to determine the K;' of Compound 3 that is independent of
30 the tryptase concentration. In this experiment, the :
concentrations of tryptase (0.25, 0.50, 1.0 and 2.0 nM) and
Compound 3 (40, 110, 340 and 680 pM) were varied in pre-
incubation mixtures for 1 hour before adding substrate (SO00uM
tosyl-gly-proflys-para—nitroanilide). The ICgy of Compound 3
35 was determined at each concentration of tryptase. The y-
intercept of a replot of ICg, (ordinate) versus tryptase
concentration (absciééﬁ),produces a value for K;'. The true
dissociation constan: of a competitive inhibitor, K;, is



53 4H), 6.7(t, 2H), 4.6(m 2H), 3.8(m 52H), 2.8(t, 4H), 17(m.

10H) ; Pg' &# cycl ooct yl ene bi s[ 4-(5-am nopent yl car banoyl
pi per azi nec 800421 e] (Conmpound 34); Electrospray LRMS: 5 ’Hﬁ?sé!tléu for

ferr]: MHerr]: 625.8; Found: MHerr]: 625.7; cis-1, 5-cycl ooctyl ene
bi s[ 4- (6- am nohexyl car banoyl ) - 1- pi per azi necar boxyl ate] (Conmpound 35);
El ectrospray LRMVS: Cal cul ated for [err?g MH err]: 653.9; Found:

M err]: 6 [
bi s[ 4- ( 5- a%sr}%ularfeerﬁ: eiﬁr(?néar gq@?ﬁ#’q%ﬁlp (See,, Morrison, T.Fo. Mathodfq
36); El ect Ads FRRYMIQATY 63, C%F'E‘n4§?e61969)0330|-l52|\l806 MAerr]: 621.8; .
Found: MHerr]: 621.5; cis-1,5-cyclooctyl ene

bi s[ 4- (4- but yl cgy baymy) ).- 1- boxyl cO'd37;
Bl actrospray LRVS:  ReRbub IS/ Klor HeS -STROG AN . A Kim30ua:
MH err]8 596.9; 15 cis-1,5-cyclooctylene
bi s{4-[ 2- | perazi necar hoxyl at e}
(&zﬁpohnd(ig)m‘% e%rayy{%i#my %?aFEﬂP&PQﬁ o] f’@r%}r 48 " 628. 8;
Found: MH eRApuled®d;to be 66-pM by ythibscmpthod.bi s[ 4- (trans- 4-

t hyl I h d 2 0 nd
39) B ect rospray LR RO S0 coRBLRREL R BEHLAbTREduF] TR
Mierr]: 78t prmmedmfgnl ‘the \comprundsnef bEbeNpZesentninvention.

h I
am nong hy heweraliswgy tymiemd Cﬂf@éeﬂﬁ/)fﬁiﬂhggbgfea BB é‘?‘?} %ﬁf%?ﬁd@ta 214 o

Conpound 40 Ct I ospr :
I(:ouﬁ: M—|[§ %"f““’éS or e @l%c'i’-‘ée y%?o%c??l’ﬁﬁésﬁl iphibitorawhen its K;'
am nonet hy wagc leisex thar 18/ ) nof or nyl oxy) et hyl -

met Kyl am nocar boxyl a nd_4l | ec rospr ay Cal cul at ed
for Jerr]: MAerr]: % [%E? Legg n gétro assay compounds

trans-1,4- oﬁcthhemwwgnniannttenteéte@4aﬁdrthe ﬁollow;ng (uM) values
oI noms éel SRR ARSI ) (d, BORF! ACLRBEARACY B oy, . o
Found: M—l[SPF‘P°“7@436(°a 02Le¢@2°tmdy¢|6@ee;csame nompd»uparsgs(mlom.
R eneratioal s S N no
Found: MH P 3), Compound 10 (o 00047), Compound 11 (0. 207),
Compound 12 (0.26), Compound 13 (0.00013), Compound 14 (1.3),
.20 Compound 15 (0.302), Compound 16 (0.0015), Compound 17.
(0.0049), Compound 18 (0.713), Compound 19 (1.51), Compound 20
(0.00081), Compound 21 (0.0609), Compound 22 (0.009), Compound
23 (0.119), Compound 24 (0.00016), Compound 25 (0.734),
Compound 26 (0.332), Compound 27 (0.614), Compound 28 (0.0087), .
25 Compound 29 (0.0038), Compound 30 (0.008), Compound 31
(0.0266), Compound 32 (0.0122);-COmpound'33 (0.44), CQmpound 34
(0.011), Compound 35 (1.44), Compound 36 (0.125), Compound 37
(0.508), Compound 38 (0.75), Compound 39 (0.858), Compound 40
(1.39), Compound 41 (1.1), Compound 42 (0.064), Compound 43
30 (1.45), Compound 44 (0.008), Compound 45 (0.114), chpound 46
(0.772), Compound 47 (0.00042), Compound 48 (2.3), Compound 49
(0.0034), Compound 50 (0.00045), Compound S1 (0.0038), cémpound
52 (0.00048), Compound 53 (0.044) and Compound 54 (0.02).

35 VII. In Vivo Testing

The allergic sheep model of asthma was employed for _
the in vivo evaluation of the compounds of the invention as
antiasthmatics. These methods have been published previously
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54 Exanple 5 Cis-5- n&g .
(5- aniMBBEMI2T car banoy! ) pi perazi n-1-yl fornyl ozy] cycl oo PCTUER§11814

4- (4- guani di nobenzyl car banoyl ) - 1- pi per azi necar boxyl at e ( Conpound 50)
The foll ow ng exanpl e descri bes the géeparation of an -unsymetri cal
conmpound of this invention in which s 4-

(4- a”té’ yluiﬁi-%ﬁéﬂaﬁ‘éyhhp' R433H" {/n%nf YIRS, ”}ﬁe@:})&dr ﬁiél iis f348-848;

am no car er azi n- I- my |1 ox
1, 5- c&l‘l%@t%y?ﬁné (1933) J. Appd; s-PIIJ‘;lGVcI cﬁiﬂﬂﬁm’é’&blmﬁschebroforrmte

1.9 1
(1.91ap, (198§¥ Jmmb 10APH RIS . 'fstsol%féﬂﬂﬁmtélﬁ%@:(@@ gi ﬁm)??) and 15

sol utjon ¥ -plpera2|necarboxylat

di i sopr opgPEt hﬂ’gﬁiiﬁé (f 3406-413r mFSch ishefR 1§RS h%ﬁleits o¥n0 ) was

agdeccstitpyl se. Bdhy weighte for thesec@nlithalisWahfged £¥dm!POLSHenperat ure
uegus hydrochloric aC|d (0. 1M 30 nL) was added. The organic

and Hgﬁg g
| ayer S %Bﬁrated dried . (anhydrous armoni um sul fate), filtered and
concentrated. 20n Eheséls&uddesofSmhagr@ﬁ(ﬂﬂmpqnndls(nfg#ﬁeflash

ChOBYEHEDON was BLELLAGS 4k Pubflerdld SRR ild S

cis rrg OOCt t er UXt oxyca
1- pi (Roletienade xyﬁasé 9563n1aﬁg‘osp16 Omﬁolh)ow dpeﬁmm.l e‘bshours oil. 25

srt -geitet ; dand- 942RbdraOReRRY sarta@@wl:hauengb Ipcr dbE&rdoxyp at e

(383.7 ny, mml ) ,was treated w't ne at tr oroacetlc aC|d (2 m).

at rd@%ﬁt%ﬁﬁe?htur@kéﬁtFPmR°“nd REHGQGE@U? SHART ﬁﬂﬁ;ﬁﬁﬁ%ﬂﬁﬁﬁﬁOQhe
sol utéPeN@searlyCandclatal edsponsasueo ehe Wiitdlged lchalFerge ags takend

to 30 t d.5M od dro e dded
or opdieamiRed| by SpB5k £ 2P0 Hil: HeRd stangs {ERY LV HkiLs " G in
Chl orktgure| bxycinbdaryresultst wemet ax:yxdavlem;ﬂoﬂ&mpound 2 as

P Perditbil? C2h PRI 2L C6 14 T rhe Beak ba¥TY Febolide WhdWaklf as eiflded 1O

fon w rapid s g -an nui ng
average of the maximum values occurring immediately

post-challenge. Peak late responses were calculated by
averaging the maximum response values obtained for each animal
within the 6-8 hour time period. This approach is conservative
20 and eliminates the possible reduction in the late response due
simply to averaging. |
- Twenty-four hours after antigen challenge in both the
control and drug trial, the sheep developed airway
hyperrespons1veness. Airway hyperresponsiveness is expressed
25 as PC400, the ecncentration of carbachol that causes a 400%
increase in SRL;_therefore,;a decrease in PC400 indicates
hyperresponsiveness. chpohnd 3 was found to block the onset
of:hyperreSponsiveness, As shown in Figure 2, this compound
maintained the PC400 at substantially the baseline value of 32
30 breath units. The number of breath units fell to 12 for those
animals in the control group. Thus, treatment with Compound 3
of the invention resulted in a significant improvement in
airway function in_antigen challenged sheep. Likewise,
Compound 2 also shows similar results, as shown in Figure 6.
35 Compound 3 was also found to possess oral activity.
' Three doses of the compound (2 mg in 10 mL water) were '
administered to sheeptthreugh an intergastric tube 1 hr before
challenge, 4 hours post-challenge, and 24 hours post-challenge.



35 to add 5NIsodiun1hydroxide to mintain pH 7.-5-8.0. 5M Sodi um
hydroxide 2%% was added to adjust the solution to pH 14 and.

et hyl ether Twas added. The nixture was allowed to RGTPRISALRI4 1 5
im nut es at roon1tenperature giving a white solid. WO 96/ 09297

PCT/ US95/ 11814 61 55 The solid was
collected by filtration and mashed with icetwater (1x), acetonitrile

(1x) and ethyly tﬂ§¥ré€%%nfﬁ fg 50 ghﬁﬁals treefed w1tq ?hls compound

cis-5-(4- tert oxyca razin cycl oocC

4- guani di ndi®éh a%ﬁpg %raflﬂb§§tbéﬂ§latgé@i?ﬁt?dqfnlﬂalsEEhOWEd)
as a whltesaﬂsni of about 250. CWSth- fésb&&% EBtQEkﬁﬁE%HB€F¥é¥E€¥Bﬁ‘"

21 por vl nodiILA diteated VAth(FR88 FHBPPURA: ShouadAnTHL of shent 50 as
trifl uos oacunpared ctd lawlSRUNGE| oaebonnoemets uptiridaited Hhimess Obteiued.

Laken 1 nt o RIS FIIGN SriatracsBRLESERNE angirRst R s mmmR e A i

(340 [err]uelivanéq amaily. added. 5-(tert- butoxycarbonyl)an1nopentyl

socyanate (44 10, pedodo ek batilehe N SLAPLBMLESTIP 3 (500 ] ld foyes

added to the 15 solu |on r uré was ostirred “1Pmour s At
t enper at ur @haﬂﬁenqthase akso cHoundi tat be pffegtdyvearion @tdenuatigyy dthe was

combi npgl Widal) ;y;taem (Patd ) régohseat ed %bhantlgtew 9!1@@% ids afddburedl)

until a honogenous, sol ution was ed. The sol ution was concentrated

in vacuo aky¥ tiReckfic eTs‘F’EﬂleR%%s'FGREﬂ l(ﬁ%)wat Epx( ghmge studies chhen by
preparati V%ﬂﬂﬁ@%ﬁlmdl ywhaéréabnoadﬁahQs@r&t&ﬂrﬂ with Compound

o e sk T 4 1S 808 i b SoR a8 L8 % ng ang dpas dour
oil. 25 bdmuunranniganLiﬁ&iléhgevLatEdgﬁne PeshbwsMe| @rifgni fitarit
Found: 1§*W%H@ené§€&é% of early and late phase response to antigen
challenge resulting from pretreatment with Compound 3. Figure
8, likewise shows a significant improvement in airway function.
Thus, the present invention provides compounds and
compositions that are useful for the prevention and treatment
20 of immunomediated inflammatory disorders, particularly those
associated with the respiratory tract,'including asthma, and
the hyperresponsiveness phase associated with chronic asthma,
in addition to allergic'rhihitis. The present invention is
also recognized as providing a method for treating
25 immunomediated inflammatory disorders that are susceptible to
treatment with-a'compound of fhe present invention.

. The disclosures in this appiication_of all articles
and references, inclﬁding patents and patent applications, are
incorporated herein by reference. |

30 . . It is to be understood that the above descriptlon is
intended to be illustrative and not restrictive. Many
embodiments will be apparent to those of skill in the art upon
reviewing the above description. The scope of the invention
should, therefore, be determined not with reference to the

35 above description, but should instead be determined with
reference to the appended claims, along with the full scope of
equivalents to which such claims are entitled.




Proceeding in a fashion anal ogous to the procedure 30 described in Exanple

5 or by other nethods descri bed herein and substituting different
starti ny %8097l s the fol | owi ng compounds of the i nVRER/PSAN1RIde

pr epar ed: ~ ci s-5-[4-(4-ani nobutyl car banoyl ) pi per azi n- 1-

yl fornyl oxy] cycl ooctyl 35 62

4- (4- guani di nobenzyl car banoyl ) - 1- pi per azi necar boxyl ate (Compound 51);
El SE,‘,;' MAfaksutgted for [err]: Mderr]: 673.8; Found:

MH err T WO 96/ 09297
PCT/ U895/ 11814 ' 56
cis-5-[4-(4-transtanm nmrmbhybaudl ebetwermbbnhqar-barmyl)
% perazi n-1-yl f ormyl oxy)] cycl %CS(

(4- guani di nobenzyl car banoyl Fpe?‘az%‘ ne?&a]rﬂoxyl ate (Conpound 52);
33 El ect rospray LRMb: withthul at ed for [err]:- MHerr]: 726.9; Found:

%"[e”] r21. 3, s%ﬁ;ﬁo[4g£§ni‘3h88p59p¥h‘iﬁﬁ%rmy' ) pi perazin-1-

fornyloxy]cyclooc
4 (4- guani di nober&yi%amhma;lx §PP§tét-nﬁséaPb’G)l?I(é?t;elmllimm 53) ;

ectr@y@_r ﬁ\@ NE Found:
34[ err]: 659. Phel r;j : 'Ei'%\?%&é ﬁfﬁejs &'EloWé {/{)car bam)yl pi peragl n-1-

%8 (4- gmﬂiﬂmﬂsﬁwmd)oﬁa P& )amnsexasé)cwl-ant%-xhxs-( Gh 54);
ectr%?pr o lf“gu f%&é&%e ﬁény&kme, Lptgggﬁgﬁg gubstitutea
[err 8

10 cyclo(c3_5)alkylene or o_pt:.onally substituted heterocyclo(C;. ‘

11 ¢)alkylene and X% and x® are optionally substituted

12 (cns)alkylene and 6ptiona11y substituted

13 heterocyclo(casjalkyléne, réspectively, wherein the sum of né

14 and n8 ‘is equal to 1, 2, 3 or 4, with the proviso that when 2

15 = is amino né is not 0); : -

16 x? and x* are independently -C(0)~-, -C(0)0-, -0C(0)~-,

17 -C(O)N(RY)-, -N(R!)c(0)-, -0C(O)N(R})-, -N(R})C(0)O-,

18 -N(R!)Cc(0)N(R})- or -0C(0)0- (wherein each R! is independently

19 hydrogen, optionally substituted (cl_s)alkyl or optionally

20 substituted cyclo(c3_3)a1ky1),

21 : x3 is optionally substituted (cl_a)alkylene, -x9-x10-

22 or X10-x%- (wherein X° is optionally substituted (Cpg)alkylene,

23 wherein n9 is 0, 1 or 2, and X! is optionally substituted

24 cyclo(Cjy_g)alkylene or'optibhally substituted heterocyclo(C,.

25 g)alkylene, with the proviso that covalent bonds do not occur

26 between hetero atoms contained within %19 and hetero atoms

27 contained within either ¥? or X%); and

28 ' X% is optionally substituted (C,g)alkylene wherein ns

29 is 0, 1 or 2; and the phafmaceutically acceptable salts and

30 prodrugs thereof. '

1 2. The cdmpound of Claim 1 in which X2 is =-C(0)~,

2 -C(O)NH-, -NHC(O)- or ~NHC(0)O- and X* is -C(0)- or .-C(O)o-..

1 ' 3. The compound of c1a1m 2 in which Y is

2 cyclooctylene, cyclohexylene, cyclopentylene, cis-

e c L ] s *



dis-1,5-Cycl ooatyl ene bis(4-{4-[1,2,3-tri(1- :
acetoxyethqﬁdgahgﬁply)guanld|no]benzylcarbannyl} 1-

pi per azi necar boxyT ate) 25 The fol | owi ng exanpl e RETII5A1814 e
preparation of a -prodrug derivative of a conpound of the invention in
which Z is guanidino, Xerr] is -XerrksX[err]-Xerr]-, wherein n6 is
0O, n8is 1 and Xferr] is : 1, 4-phenyl ene, Xerr] is -NHC(O-, Xerr] is

1, 4- plper adegakydronaphthylene(( Eréns-decahydrdndplesieyDesé )| ene and

CRl[g”liS' a/g;r %& f&ﬁf\@ﬁé‘ﬂfzﬁ? égar Bﬁ@wclo[z 2.1]heptylene,

guanlalnobéﬁEWY% b&n%y?)Ogtﬁigeeazdnox@hmcyphn&q J AD)ogtylene Oof65 ol )
was suspenc{gg{-_fgb?bfbflg gt ﬁyhﬁmﬁg Re. m_) and di i sopropyl et hyl am ne

(50 nmL, 0.26 mmol) and acet oxyet ar a- ni t rophenyl carbonate (70.4
ng, 0.26 nmmol) was added sequentlally The m xture was stirred 1 hour
at ropom terrperatu4e anﬂhéhaampaaaanbasamelw V3 YhidHex3 &Y dPenJNaS
taken,up into dich netha t he sol ution was

96/ 09297 Piperazin ene, 9 4-2§per£dygene, 1,dcperhydro-giti-1, 4-

57 3  waklezepinyleneuont eX?sxtougiisars in X7 cps baeehgleRs) aﬁadlx]?OIM)b

aqueogs hyadr ( rous sjium sul fate

fil te‘?ed aﬁ'd%c%%é{uggigngrhén?eg g@ Wgzsgur PFi rer%gt% 'é)’grslx | ¢ gel

f 1 ash® chr orfliag)d aékye@lmtamig tils edRY)@(oy0- XwHerté iwi RY is thydidyén or

acet ag e/ et gl §V ¥0:1). Concentrating gave cis-1, 5-cycl ooctyl ene
2,3-tr

bis(4-{4-[I |(1-
acetoxyethoxycarbonyl)guanld|no]benzylcarbannyl }-1-

pi permzi necar boxyl at eg, (401-!&@ chQé&nH‘TBE)cﬁiz %0119y hiSeh ns SBld ths ere
I\E/:Afg ospr%%?endgat gtedf [err]: MH err?a] g{‘ﬂ? ?—am gh

'Proceedlng in a fashion anal ogous to the
procedure described in Exanple 6. or by other methods described herein

and 1p  substituting giffepent 3habbhA9oFPEIRia & Y0 i Hd % L OUNT v
2 is cyclooctylene. '

7. The compound of Claim 6 in which Z is guanldino,
x! is -X8-x7-x8- (wherein né is 0, n8 is 1 and X’ is 1,4-
phenylene), X2 is -NHC(0)-, X3 is 1,4-piperazinylene, X is -
C(0)0- and Y is cis-1,5-cyclooctylene, namely cis-l,s-
cyclooctylene bis{4-(4~guanidinobenzylcarbamoyl)-1- '
piperazinecarboxylate) and the phérmaceutically acceptable
salts thereof.

N oW e

8. The compound of Claim 6 in which Z is amlno, x:
is -x5-x7-x8- (wherein né is 1, n8 is 1 and X’ is trans-l 4-
cyclohexylene), X2 is -NHC(0) -, X3 is 1,4-piperazinylene, x4 is
=C(0)o- “and Y is cis-1,5-cyclooctylene, namely cis-1,5-
cyclooctylene bis[4-(trans-4-aminomethylcyclohexylmethyl-
carbamoyl) -l1-piperazinecarboxylate] and the pharmaceutically
acceptable salts thereof. '

R ST B SR C R

9. The compound of Claim 6 in which 2 is guanidino,
X! is -X6-%X7-X8-(wherein né is 0, n8 is 1 and X’ is 1,4-
phenylene), X2 is -NHC(0)-, X3 is methylene, X% is -NHC(0)oO-
and Y is cis-1,5-cyclooctylene, namely cis-1,5-cyclooctylene

* C L M S *

W e




derivatives of‘CUnpounds—Uf“thE“rnvention wer e prepar ed:

cis-5- (5-N-a ntyl car banoyl ) pi perazi n- 1-

yl f or Q)‘J@MWC?@’HS&Q*I ‘ll%ﬁobenzyl car banoyl -1 - PCT/US95/11814
piperazrnecarboxy ll spray LRVS: Calculated for 20 [err]:

MH err]: 786.9; F 786. 5g4and . cis-1,5-cyclooctyl ene
bis(4-{4-[1, 2-di (1- acet oxyet hoxycar bonyl ) am di no] benzyl car banoyl } - 1-

Pi per QﬁWﬂ&ﬁ@ﬂ:&nz heaibaﬁazqmekﬁgﬁamﬁdﬁ&%iﬁe) and %Hé

VH[ err ] Found err tro Tryptase
2 nhi brﬂhﬂiﬂ“m ically acc pta %ﬁeséi FSoheTeef -be assayed (approxi mately 1
ng) were di ssol ved in 200 [err]L d| nmet hyl sul f oxi de (DVSO) and dil ut ed

00 v sodi um E?ﬁ%r | JERE hb8Had, o8] CaaTl B o) hrts SaRiRiRY o

ZTweerx 1 Ase XS~ xdwxPralfwheiredm S6gris 5t .n8 i s} am).X’ is Seyen additional

h f h
U £ oS a*’réf*n%fm 4 e Bl 19°1 flbtBeraziphietle ks B0 | 12 DRI
4rom e'&bGO)&' tand ¥ gk8 @isucyshoogtylene,haamelye£ifnle STansferred to
g ndi v'egraod@&;}ﬁeﬁél E‘i@@lW?kLguaniHithhﬁﬁy'I‘a‘"de@y'lt)al-‘ﬁl?é(?a fFrelerr]L of

a sto ol uti'on of E e was ded"to each wel | esa | es

Sere FATRPHMAte] angd Bhee hFBPaSﬁBtﬁSGF-IXt acesptathe: salks QQQW%se was
WO 96/ 09297 PCT/U395/11814

8 purifie human an ti_ssue paratros
human nast cel ﬁli‘i ner%h%nﬁ°ﬂpg'd bf’gi ﬁgalﬂ' Em™. %%% (ICN
3Bi onredihelgxrodp worsiskingoofita; At hens Research & Technol ogy, At hen

| ﬁg;glcg%% rlc’e?e %mé&y%?éngagié{solt 3{ (g%a%&'o%r g’é'lr) %55{%& aci ng _ °

derr] mxpﬁrazme@ebqrmbate} isolution with 10 mM MES

g 2- [ NJfyphadd éHéfBﬂé?4aQ5dhminop%ﬂ%&@dﬂfﬂiﬁ%yﬁvJ¥ﬂ][err] 20%

g}ycerol and 5 err iy heparrn enzynme reaction was |n|t|ated
th PHPEFRR in %P te) 'synthetrc tripeptide substrate,

7 cis-1,5~-cyclooctylene bis{4-[4-(aminomethyl)piperid-1-

8 ylcarbonylamino)butylaminocarboxylate};

9 cis-1,5~-cyclooctylene bis[4- (G-aminohexylcarbamoyl)-1-

10 piperazinecarboxylate}; _ : :

11 ¢cis-1,5-cyclooctylene bis{4-(4-(aminomethyl)piperid-l-

12 ylcarbonylaminomethyl)-1-piperidinecarboxy1ate}}

13  cis-1,5-cyclooctylene bis(4~(trans-4-

14 amlnomethylcyclohexylmethylcarbamoyl)-1-(perhydro-7H-1 4~

15 diazepine)carboxylate];

16 cis-1,5-cyclooctylene[4-(4~aminomethylbicyclo{2.2.2]}oct-1~

17 ° ylmethylcarbamoyl)-1-piperazinecarboxylate};

18 cis-1,5-cyclooctylene bis{4~-(5-amino-2-pentenylcarbamoyl)-1-

19 piperazinecarboxylate]; '

20 cis-l;s-cyclooctylene bis[4~(4-aminobuty1carbamoyl)-1-

21 piperézinecarboxylate]:

22 cis~1,5-cyclooctylene bis{4-[2-(2-aminoethoxy) ethylcarbamoyl]-

23 l-piperazinecarboxylate}; ~ :

24 cis-1,5-cyclooctylene bis[4-(trans-4-ahinomethchyclohexyl

25 aminoformyloxy)-l-piperazinecarboxylate];

26 cis-l,s-cyclooctylene bis{N-2-(Trans-4-aminomethylcyclohexyl

27 aminoformyloxy) ethyl-N-methylaminocarboxylate};

AR )R THIS SHEET HAS BEEN
L1NNNAY Tt WRRY BRAS A 1S REPLACED




tosyl-A y-Pro-Lys-p-nitroanilide (available from Sigma, 25 [err]L; 0.5
nmM fi nal concentratlon) The mcrotiter plates were I mredi atel y
transf er r ed MQIPRRAT MAX Ki netic M cropl ate Reader ( Mol ecuPET/USEY/11884)
and hydrol ysis of the chronogenic substrate 15 was foll owed
spectrophotonetrically at 405 nanoneters ( for = five mnutes. The
enzynme assays routinely yielded |inear rogress curves under these

condi i ons. Lki &l EPENL S ) [ QQress
curved by’ aCtRndy Bre¥eiiadeiiene BASHLCIRILAL AonEtR01 Bl I Sar B A
of 202 W scBAPPRazia@caghoxyla £ used to.detern ne apparent

i nhi bigti on ggBshaglg rod‘dﬁmﬁﬁsbﬂs I?—f-nfjt.f]ans-4- A potent

tryptgse inhibitor t he present entlpn npound 3, is classified
as a ?ight BPﬁBPW&tgﬁ%qQQ¥ﬁhﬁﬁ§iﬁﬁéhy1am+?%f%553¥9ﬁ¥)QFPVAFNV for tryptase
(K[ erg]' |smeahyuammmwdarﬂnijHtéﬂi pM using the program BatchKi) is
conpar, bIe € e nceni [ used in the assay. However,
K[err]ﬁfi varl %lPh%ﬁﬁ?%OCtzﬁékﬁé?E%ﬂ%eﬁQY —used in the enzyme assay.
A graﬁhlcalam1nomamhmiqya%nhaxyimeﬁhyuéhindfummphnxy)-127, 321 (1972)) was
used figo dEtﬁighgidﬁm%égfﬁaggﬁ] npound 3 that is independent of 30 the
tration

tryptase co erinment, the concentrations of
trypt &e (Oc2§‘10559YQﬂQPQ§ﬂi§DQ)hgs{ﬁn&ﬂ - (4-guanidinopheny)) propidhy L -
680 Q@ wer 1§ggg§§ﬂé@dgyaxylatépcubat|on m xtures for 1 hour before

addi subs r.at e %5g§L rrlM syl g.y pro-lys-para-nitroanilide). The
| C50 Confd8nd eh%ﬁnm{%( 1 [3nch-apbdinepipesidof=t r ypt ase.
The w2 _ymbeth9nbaﬁbdhd |Jl-pﬁpéfiéiﬁ%céﬁﬁfhﬁﬁéﬁé };versus tryptase
concentratig ¢l 338, UQquees u or

dissggiatioﬁgfgﬁ S 39 |€i%ﬁ9 ki & -am%gpp?tgyécyciohexyl WD
96/ 09397 carbonyl) 1-p1per1d1necarboxy1ate] PCT/ US95/ 11814

R i e i i o e SR R EEE L

perazinecarboxylate},

17 cis-l,s-cyclooctylene bzs{4-[4-(z-aminoethyl)behzoyl[-1-

18 piperazinecarboxylate}; .

19 cis-1,5-cyclooctylene bis{4-[4-(l-aminoprop-2-yl)benzoyl}-1-
- 20 piperazinecarboxylate};

21 cis-1,5-cyclooctylene bis{4-[3-(l-amidinopiperid-4-

22 yl)propionoyl]-1-p1perazinecarboxylate},

23 .cis-1,5~cyclooctylene bls{4-[3-(4-amidinophenyl)proplonoyl]-1-

24 pxperazlnecarboxylate},

5 cis-1,5-cyclooctylene bls{4-[4-(2-aminoethy1)piperid-l-yl]-i-

26 piperazinecarboxylate}; '

27 - dis-l,s-cyclooctyleneﬂbis{4-[transé4é(2-

28 aminoethyl)cyclohexylcarbonyl]-l1=-piperazinecarboxylate};

29 cis-l,s-cyclooctylene'bis{4-[trans-44(2-

30 aminoethyl)cyclchexylacetyl]-1-piperazinecarboxylate};

31  cis-1,5-cyclooctylene bis{4-[2-(4~ '

32 amidinophenyl)ethylcarbamoyl]-l-piperazinecarboxylate};

33 cis-1,5-cyclooctylene bis[4-(1-amidihopiperid-4-ylacetyl)-1-

34 piperazinecarboxylate];

35 cis-l,s-éyclooctylene bis{4-(l-amidinopiperid-4-

36 Ylmethylcarbamoyl)-l1-piperazinecarboxylate]; _

37 cis-1,5-cyclooctylene bis[4-(4-amidinophenylacetyl)-1-

38 piperaz}necarboxylate); - I

) O A '



Klerr]=K[err]'/(1+S/Klerr]), where S=500 [err]M and K[err]=300[err]M

The dissociation constant’ of Conpound 3 fromtryptase is calculated to
be 60 F¥PBY/2RT s net hod. . The inhibition cBESUSAYVLSIK  err ]’
mcronmolar ([err]M) were determ ned for the conpounds of the present
invention. 10 According to the presegl invention, a conpound was termed
"active" or "effective" as a tryptase inhibitor mhen its Klerr]' was
ess t - e - (3-8 D vitro
gssay %gﬁpgu%dgywaOCtyleni #ﬁ?&floﬁ mergg?ggg dﬁpﬁaﬁ€g¥fo%nng Klerr]

e[ er r | R}POERZARCERTORXYIAL®) i G~ 1C(§r7'p(5-‘l)’fﬁ3‘- btﬁhﬁm(jﬁd 2 (0.002),
gonpouaslidihEpeAady1amibmett 02&13-1 5.Corrp0und

goﬁrgoagﬁgi%"?goggg%ggigénﬁg'gg ?%O"{%leddég -ylm °””d o140 493),

Ebnpoumabiﬁetﬂdmﬂéaarboﬁy&pmandcﬁ&-@lSEnydabodiynEnsmbﬂﬁ[40(8@2) Cbnpound

& 51)9'9%21dounﬁﬂ%ﬁcﬂ'gener&é&f?*%%nﬁﬁ%"Wﬁﬂ@%ﬁg RORREeDs

70. 0099nd Cehgopharmaceng icgllyopccepabled sl toxedf. Conpound 25
(0.734), Compound 26 (0.332), Conpound 27 (0.614), Conpound 28

0.0087), 25 Conpound 29 (0.0038), Conpound 30 (0.008), Conpound 31
0.0266), Conmpouhd-32Ths. G?EEP“ PoGi@izs 5 dmamhich B s Bsand Y
$£0.0113s égapeug génel. 44), Conmpound 36 (0.125), Conpound 37 (0.508),
Compound 38 (0.75), Conmpound 39 (0.858), Conmpound 40 (1.39), Conpound
41 (1.1), Conpound 42 (0.064), Conpound 43 30 (1.45), Conpound 44 :
£0.008), Conpoung345 fheléémpoGadpofndléadm 12 i) whibh Zowound 47 q

0. 000 0.003%) 50
%o oocé%“io BocRY &9 L%S%SB’?) cﬁ%ﬁrﬁ" né i’é2°(o“ 6ﬁ§¥"‘3@§n§3uﬁﬁ 53
30. 0441).4amh€nyrteuau 5?1 i9. 6WHC(0)35 XVl is metbylenéssXPngs -NHC(O)O-

he al heg
Lar DA 048 EER bl - EcphO 1RSI AL namely Tadhdldu-, | o
fet hocevm’&ébﬁnsﬂwesmaeﬁeehﬁedgrguanldinobenzylcarbamoxrl |

6 methylaminocarboxylate) and the pharmaceutically acceptable
7 salts thereof.

14. The compound of Claim 12 which is selected from
the group consisting of: '
trans-l,4-cyclohexyienedimethylene bis{4~-(trans-4-
'aminomethylcyclohexylmethylcarhamoylj;1-piperazinecarboxylate]:
trans-1,4-cyclohexylenedimethylene bis{4-(4-
(aminomethyl)piperid-1-ylcarbonylaminomethyl]=1-
piperidinecarboxylate}; cis-l,44cyclohexylenedimethylene bis{4~
(4-guanidinobenzylcarbamoyl)-1-piperazihecarboxy1ate]; and the
pharmaceutically acceptable salts thereof. '

VW 0 4 0 it & W N

15. The compound of CIazm 5 in which n5 is 0 and Y
is cyclohexylene.

16;. The compound of Claim 15 which is selected from
the group consisting of:
trans-1,4-cyclohexylene bis(4(4-guanidinobenzylcarbamoyl)=-1~
piperazinecarboxaldehyde];
trans-1,4-cyclohexylene bis[4(4-2-aminoethylbenzoyl-1i-
piperazinecarboxaldéhyde]; 1,2-cyclohexylene bis[4=-(4-

IR
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AD 96/ 09297 . - PCT/US95/ 11814
(see Abrahamet al. (1983) Am. Rev.. Respir. Dis. 128:839-844:
Allegra et WP%MIBE3) 5 Appl. Physiol. 55:726-730: Russi et PCI/US9511814

{1985) J. Appl. Physiol. 59:1416-1422; Soler et al. (1989) J . Appl.
Physiol. 67:406-413. Each sheep serves as.jts own 5 control. Body
wei ghts for these ani mal s ranged from 20- ki | ogramns. I n

h |
bt or ciant dinbBened IWar BIRAYL 1L Plpd ez inoca BUERAL QYRS ] R KR
hour 8 befopbarmaﬁeutecedlyaﬁpgeptﬂhiqysa&tﬁsthsree anti gen chal |l enge

(total dose = 150 [err]g; n = 3). This conpound produced a significant
attenpuation of the early and Iate responses to,the antigen chall enge as

meas@red by Specifictlung TREsCONRRUNG 9§ JClaim; 3 in YRAGR PR is Orppd & 1.
Si mi Rar rebgl 4 gewdioxabiicyedd (fRars Qyastylere as 15 shown in Figure 5. The
peak early response was taken as the average of the maxi num-val ues
occurring i medi ately ‘post-chal |l enge. Peak | ate responses were

cal cal ated by avasagi Mhet loompoundinof echeiwelVaineshbbhagndd for each

”B'd eI?M$ ?anhexﬁ §sh9§|-k” sﬁeibﬁgreighh% 18 PoOaH3 1% GONGH At i

ani
20 an e€s thé possible‘re uct e fesponse due
sinpBy to hv&ragsnglene). X2 is -NH@AD . 1% ri%durkmlfn@amﬂﬁme x? is

ey ¢ LE(OF0D BRA ¥ i bhdb BN (1O dioRaniiyelo09E8, STYELRIRNS)
as PEAOO ?ﬁéglgné€ﬂﬁﬁa?v&ﬁ(dhQﬁﬂ%ﬁﬁﬁﬁﬂgghéﬁ[%aﬁs%£°§tﬁb99§) blﬁﬁéré&§e |n
gEL Gthgre@ﬂiﬂldindb%hQQQFdﬁbﬁﬁ?yl) Ifbiﬁﬁﬁﬁzinec@fﬂ@*ff&ﬁ@?shﬁaneﬁzs
un was n oC se e[ r esponsi veness
shgp in Bﬁ;@ugeugﬁpgl SmpSIRRP (%(gl?mﬁ?&EﬁrﬁRF¥€% PCASO at substantially

t he baseline value of 32 30 breath units. The nunmber of breath units fel

Comgung 5" *Cor (ndSmoohel SORBERTIP cELRIRS TRln LACRETERL UAh, ¢

ai rwdy funisibicyslefli.geR leictiHSrenylentep. Likewi se, Conpound 2 al so
shows simlar results, as shown in Figure 6. 35 Conmpound 3 was
al so found to possess oral act|V|ty Three doses of the conpound (2 ng

in 18 nL water) were20- Fhe GoRRANA (QF FRAdR (19 olprvhichnBelBastric tube
1 hr 2bef orguanidino, X! is X5-x7-x®- (wherein né is 0, n8 is 1 and X7 is :

3 1,4-phenylene), X2 is -NHC(O)-, X3 is 1,4-piperazinylene, X? is
-C(O)o- and Y is trans-2, 3~bicyclo[2 2 2]oct=5-
enylenedimethylene, namely trans-2,3-bicyclo[2.2. 2]oct-5-
enylenedimethylene b;s[4-(4—guanidinobenzylcarbamoyl)-1-
piperazinecarboxylate) and the pharmaceutlcally acceptable
salts thereof.

N O e

21. The compound of Claim 5 in whlch nS is 1 and Y
is tetracyclo[3.3.1.13% 7]decy1ene.

N e

H

22. The compound of Claim 21 whereln the compound is
selected from the group con51sting of: .
cis-1,5-tetracyclo[3.3.1.137)decylenedimethylene bis[4-(4-
guanidinobenzylcarbamoyl)-1-piperazinecarboxylate];
cis-1,5-tetracyclo[3.3.1.13/7]decylenedinethylene bis[4~-(4-
guanidinobenzylcarbamoyl)-1¥piperazinecarboXaldehyde]; and the
pharmaceutically acceptable salts thereof.
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chal I enge, 4 hours post-challenge, and 24 hours post-chall enge. WO

96/ 09297 PCT/ US95/ 11814

61 Wo96/0929TUstrated in Fi gure 5, animals treated w t h PCATUSO®tI8pdUNd

had an early phase SRL of about 175. Untreated animals showed an SRL
of about 250. Wth respect to |late phgge reaction, animals treated with
this conmpound showed an SRL of about 5 conpared to an SRL of over

00 for untreateggani H?bﬁz tdy Loni L1 cagt
glntl-asthrratlc prgoper tqlﬂes °v‘\% nd Ocfel I'ver eg or a%féﬂmﬁg 1693 Lhﬁ Xer osol
Br eat nmbat b@«FYﬁledRpGuﬁdO&'tm]ﬁﬂe-to anti gen chal | enge was al so found to
be effective in attenuatlng the 10 early and Iate responses to the antigen
chal | enge as rreasured SpeC|f|c Lu Resi stance (SRL). For these
dt udies, the \%’?’/@ et IW’& nfstBation, with

QOWDOL@ﬂanldiﬁo(,Ox? s/ dxgxlkf%- d@r)jﬁeré\iﬁhnaglﬁddl thends Q. fanm ¥ngghal f

our ore.anti.gegacha re 7 .shows _a _signifjcan

gt t enuﬁtf’oﬁ 8Py%§FF3) ﬂ(g &t eﬁggﬁb@ g%oﬂ'?e lt'g ﬁﬂ%ﬁ i I)g:43 gf'es

desul t+Q@O) Oermapdelr dat n:em-bmdytcmmmm] dbtﬂm@imethﬁlehekemnelyhoms a
1 00l 1A CA0biERIRYSTING Ject e it Uhe bis(ac(az . o has; i T P Enen!

inventTbn oSsT1 t'1'on at are useful for the
prevenvuan1dﬁuobsaaw#§nrha@oyanwhnninanaﬂinegﬁrhnxmmqngbrgnd|tbeders
9art'%afhxcaheaaauy ATTRPLAAG Welitd Rhdrsge fatory tract, including
ast hma; and he hyperreSponsi veness phase associ at ed W|th chronic
ast hma, I n addltlon to allergic rhinitis. The present invention is
al so recogni zed 2%.pr avicdmpopuhd RIEH Ahe qroztn[mg ng 25 i munonedi at ed ‘
énflam*ratory di sorders that are suslgfg_pé l?je to _ treatnent with a
onpound of the present invention. The disclosures in this
appl i chhiwhich RF|andtRe|ase independeheilgnzeX!l-khexdekhexbatents and
Qatent Rp@higﬁtl ons, are i ncorporated herein by reference. 30

% derstood that the above descri ptlon S ~ intended to be .
5||ustZaisvem&ne.nguanegﬁmncpwvgmﬁdéﬂp :

6 Y is optionally substituted cyclo(C,_;,)alkylene or optionally
7 substituted heterocyclo(c}44)alkylene,
8 X! is optionally substituted (C3.g)alkylene, optionally
9 substituted oxa(C, g)alkylene or -X8-X7-X8- (wherein X7 is
10 optionally substituted phenylene, optionally substituted
11 cyclo(Cy.g)alkylene or optionally substituted heterocyclo(Cj.
12 ¢)alkylene and X® and X® are optionally substituted
13 (Cphe) @alkylene and dptionally substituted (C,g)alkylene,
14 respectively, wherein the sum of né and n8 is equal to 1, 2, 3
15 or 4, with the proviso that when Z is amino né is not 0);
16 %2 and X? are independently -C(0)-, -C(0)O~-, -0C(O)~-,
17 -c(0)N(R})~, -N(R!)C(0)=-, -OC(O)N(Rl)-, =N(R)C(O)O-,
18 -N(R})C(O)N(R})- or -0C(0)O~ (wherein each R! is independently
19 hydrogen, optionally substituted (cl,e)alkyl or optionally
20 substituted cyclo(Cj.g)alkyl; , a
21 x? is optionally substituted (C,_g)alkylene, -X°-X10- or -x10-x°-
22 (wherein X° is optionally substituted (Cpg)alkylene, wherein n9
23 is 0, 1 or 2, and X10 is optionally substituted cyclo(C;.
24 g)alkylene or optionally substituted heterocyclo(Ci_g)alkylene,
25 with the proviso that covalent bonds do not occur between
26 hetero atoms contained within X!° and hetero atoms contained

27 within either X2 or X%); and
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enbodi nents will be apparent to those of skill in the-art upon
revi ew ng the description. The scope of the invention houl d
therefore,%%’%@%fm ned not with reference to the 35 abovepﬂgg’?’ﬂsﬁ‘bn

‘but should instead be determ ned with reference to the appended cl ai ns,
along with the full scope of equi val eggs to \/\hi ch such clains are
entitled. WO 96/ 09297

&CX iJS%5{ JS;EL531145 optionally. substituted (Chs) alkylene whe@%:.n n5 is WAR IS

1 ngd 30f ; the for,
[err$ 3 OF 2; with th?npﬁm'&ﬁ" t&at %Q”gng %% %%%1 b or
am ds no; the pharmaceutic¥lly apteptable saltds taﬂdacpmdtwéél[ﬂaetéaf kyl ene
or 6 optional |y substituted heterocyclo(Clerr])alkyl ene; 7
X[err] is optionally substituted (Clerr])al kyl'ene, 8 opti onal | y
substituted oxa(C er2$)al 'R;zeenemppunn[ ofr Claia r%S Xrerwhick vﬁ’erles n 9 X
i's optional ,ls,tkpstl_t, bepyl e 0 45 td e_d
cycl o(( er rﬁgb eneﬁ%g ?)Bt [ gﬁal chsggsut.l '?ﬁde helit%zr é(jacl o( er rﬁo)
6) al kyl ene and X[ err] and X/ err] are optionally substituted 12 )

ECE efr]) a: kyl ene andﬁ()plt | pRal bﬁmﬁléht?ﬁi' b}t‘t @1\3{%&3 26 1'[1?1 which Y f s ., g
etefocyclo(QJerr])a ene i ve e e sumof T an
ng i¢ equaﬁé‘&Pi"iéle@Zor°¥1°{EF?‘§§'FR€'pF’§ ]ﬁ%ﬁ% Z 15 is am no
n6 ls not dis-dddahydronaphthylelig, atttraks-decahytironapiithylesé O -,

) N( R["%%%“PRE‘P@@%FP%%% Bieverprz. 2" ﬁ’r(ﬁ[ﬁtgegdr’f ) N Rerr])- or

OC( (ivyelof2a2h2 Rpetylene,i ddopaikdeydlo (3.3 .0])ogtybepe, oopt i onal |y
subs |tut kyl 4043 ég%\j substituted cyclo err

al kyl); 2;}&&&‘&951&@5 b %[5' 7Pie pt I onal |y substituted (C%/err] §gl[ kyl ]e)ne
-X[err] -X[err]- 22 or X[err] Xerr]- (wherein X err] is optionally

su:)sru tlult ed (bC[ter{] %ﬁ%k&@ﬁe céh Pounwn%rfe'dllal}%} i#7 Gin lleitIcﬁ x?lrﬁﬁeu] is
opti gona ubstifu I.r a e I Ooha
Subsi  ut REPRIRFLRYLPBECs 2 Arbipers Ty 1dne] D) pectydfo- 78, 4-

3 diazepinylene or -X x10- (where:.n X9 is methylene and x1° is

4 1,4-piperidylene) and x4 is -c(0)- or -C(0)0-; or X3 is

5 (C,-4)alkyene and X* is -N(R!)C(0)O- (wherein R! is hydrogen or
6 methyl). ' -

29. The compound of Claim 28 in which n8 and n5 are
independently 0 or 1. ' '

30. The compound of Claim 29 in which nS is 0 and ¥
2 is cyclooctylene. -

'31. The compound of Claim 30 in which-
R? is_4-(4-guanidinohenzylcarbamoy1)piperazin-l-ylformyloxy,R?
is 4-}4-tréns-aminbmethylcyclohexylmethylcarbamoyl)piperazinél-
ylformyloxy and Y is cis-1,5~-cyclooctylene, namely
cist-[4-(4-trans-aminomethylcyclohexylmethylcarbamoyl)'
piperazin-i-ylformyloxy) Jeyclooctyl 4-(4-~
guanidinobenzylcarbamoyl)-1-pipérazinecarboxylate and the
pharmaceutically acceptable salts thereof.’ '

M N 0 bW e

32. 'The compound of Claim 31 which is selected from
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25 [err])al kyl ene, with the proviso that coval ent bonds do not occur 26
bet ween hetero atons contained within X[ferr] and hetero atons 27

cont ai NEQI96MRH n either X err] or Xerr]); and 28 PCT/USHSMIMY4err] is |
optionally substituted (C[err])al kyl ene wherein n5*29 is 0, 1 or 2; and

t he pharnmaceutically acceptable salts"ind 30 prodrugs thereof. 1

2. The conmpound of Caim1l in which X err] is-C(O) , 2 -C(O NH-,

NHC( _Qr N 1 : 3.
]The c%rfﬁo%n 4 %Qﬁrﬁ e%\ﬁ %b%ﬁog%gpegéélloo tyl ene cycl ohexyl ene,
ycl oygﬁpmﬁ.@xydmzclooctyl WD 96/ 09297 .

PCT/ U§234 Li3%h1 ainobenzyl v1)=-1-
decah d?ong%ht hyl enr?e enzrlgn%a eca d)ron %?ﬁr?m.necgrboxyﬁ%te

4er hyﬁ#ﬁﬁﬁé‘r‘érﬂ‘ﬂr’é@ncﬁ%ﬁ@@‘ﬂ%& Wﬁﬂéinﬂ-' bi cycl o[ 2. 2. 2] oct yl ene,
sdi oxafngbm%@f@)uwﬁpl or 4 t et racycl o[ 3:3.1.1[err]] decyl ene. 1

|
61 4. phoiA SRR g nen A (R AV 0 2R b8 de Lpefarpolidalas ™' o"®
7 X[ er cis¥Beij~( Jereroprofy lcarahyy Fypipadaxifi-ls 4 1, 4-pi peri dyl ene)

PO 3 . | k d X
9|55 _@%W@%}%C&%}%} n)R[erE)]r ?(ST;;/drSogen (()S[ err])ﬁet ﬁsln)e o 1 Lerrl

cqmminﬁbanwlﬂmrhammm pevazinecarboxylategpandent |y 0 or
10l cis-5-[4-(6-aminohexylcarbamoyl) plperazin-l- '
11 ylformyloxy)cyclooctyl -

12 4~ (4~-guanidinobenzylcarbamoyl) -1-p1peraz1necarboxy1ate, and the ‘
13 pharmaceutically acceptable salts thereof.

1 33. An aerosol composition for the treatment of

2 immunomediated inflammatory disorders comprising'the compound

3 of claim 1 in an aerosolized pharmaceutically acceptable

4 carrier solution or dry powder.

1 34. The aerosol composition of Claim 33, wherein the
2 compound is selected from the group consisting of:

3 trans-1,4-cyclohexylenedimethylene bis(4-

4 guanidinobenzylcarbamoylmethylaminocarboxylate) ;

5 cis-1,5-cyclooctylene bis(4-

6 guanidinobenzylcarbamoylmethylaminocarboxylate);

7 cis-1,5-cyclooctylene bis{4-(4-guanidinobenzylcarbamoyl)-1-

8 piperazinecarboxylate]};

9 cis-1,5~cyclooctylene bis[4- (trans-4—

10 amlnomethylcyclohexy1methylcarbamoyl) 1-p1peraz1necarboxylate],
11 and

12 cis-1, 5-cyclooctylene b1s[4-(4-guanidinopheny1acetyl)~1-

13 p1peraz:necarboxylate]

1 35. The aerosol composition of claim 33, wherein the
2 inflammatory disorder is asthma.

36. The aerosol composition.of-CIaim 33, wherein the

2 inflammatory disorder is allergic rhinitis. :

N O



<1 6. The conpound of aim5 in-which'n5is 0 and Y 2 is
cyclooctylene 7. The conpound of daim6 in which Zis
guani di no, . 9"0%9@”] is -Xerr]-Xerr]-Xerr]- (wherein n6 PCI/BSISHIsHs 1
‘and X[err] is 1, 4- 3 phenyl ene), Xlerr] is -NHC(O-, Xerr] is
1,4-piperaziny|ene, X4 is - 4 C(OO ang, Y is cis-1, 5 cycl ooctyl ene,
namely cis-1,5- 5 cycl ooctyl ene bi s[ 4- ( 4- guanldlnobenzylcarbannyl) 1- 6

boxyl at

Phordby nocqrbor! at oy Annid adhghaT eubbERiLLof B2 NG By Bidth saia
anin@ X[ ecemPLund is pyessnt i rthe xp arpacepkdcaildyn@cosptahie jearrien
Xerrd is sAntibri-atd a c&@émﬂiweﬁet&eﬁr hbbat HH%O)and HFid/mE.

1, 4- plpera2|nylene X4 is 4 C(OO0- and Y is cis-1,5-cycl ooctylene
nanely cis-1,5- 5 cyclooctylene

bISL4.(t{?nS 4- aﬁlnomainﬂlhéﬂf&EﬂQ&DE§bmbosﬁﬁlon of CIaﬁﬂ 33 further

car y r atel and_ t phar tically 7

accegne)lbl ecégﬁ%fr@gl%@r r%)% ab‘ﬁ%(Lé/ nergic gon;.'st comgaﬁ‘g‘gc!onpound of Caim6 in

mhlch Z i s guanidino, Xerr] is -Xerr]-Xerr]-Xerr]-(wherein n6 is
is 1 and X7 is 4 éﬁggg N g S

rret h%'l ene, Xerr] is - C(%p&a ‘gﬁgé%/l é&@?&k}tgon ?1%?: >ﬂi,‘l{l‘lnamel y

cis- g 5- Cygpgpggp clalm 1 in combination with a p armaceutlcaliy 1

b|s[4;guanhgkﬂﬁg§mggg(éyquggu met hyl am nocar boxyl ate) and the 2

pharmaceutical 'y acceptable salts thereof. 1 10. The
conpound of Cdaim6 in which Zis 2 guanidino, Xferr] is

-Xery]-Xerr]- X[err]o:o (WhEie §hﬂﬁui§e@t1631| SomhpaBd tXb@r blf iclaim 39,

1,4 %henyl %Jr’e:?xq% comﬁo n J.é sxgllegted tPoh LA’ lo%ge coX s :Lr{gs of:

3 trans-1,4-cyclohexylenedimethylene bis(4-

-4 guanidinobenzylcarbamoylmethylaminocarboxylate);

5 cis-i,sfcyclboctylene bis(4- -

6 gﬁanidinobenzylcarbamoylmethylaminocarboxylate);

7 cis-1,5-cyclooctylene bis{4-(4~-guanidinobenzylcarbamoyl)-1-

8 piperazinecarboxylate];

9 cis-1,5-cyclooctylene bis(4-trans-4- |
10 aminomethylcyclohexylmethylcarbamoy1)—1—piperazinecafboxylate];
11 and ) ' ' -

12 cis-1,5-cyclooctylene bis{4~-(4-guanidinophenylacetyl)-1i-
13 piperazinecarboxylate].

1 41. The composition of claim 39 wherein said

2 pharmaceutical composition comprises a- pharmaceutically

3 acceptable topical carrier.

1 ) 42. BAn aerosol device, comprising the ¢ompound of

2 claim 1 in a pharmaceutically acceptable carrier solution or

3 dry powder, and a means for converting said solution or dry

4 powder into an aerosol form suitable for inhalation. “

1 43. The aerosol device of Claim 42, wherein the

2 compdund is selected from the group consisting of:

3 trans-1,4-cyclohexylenedimethylene bis(4-

4 guanidinobeﬁzylcarbamoylmethylaminocarboxyiate): —_—

T



4 -(O O and Y is cis-cyclooctylene, nanely cis-1,5- 5

cycl ooc I ene bi stuls $idet Gtz @g@genyl acetyl)-1-piperazine 6

carboxy 2657092974 t al ly acceptable salts 7 PCT/USISSBISS . 1
11. The conpound ﬂl I ﬂ h is selected from2 t he group
consi sting of:

Ioocgﬁlene
bi s{4-[4-(2- an1noethyl)benzylcarbanDyI]- 4 1- pi perazi necar boxyl ate}; 5

Gis-1,83 gyfl BQ&Q}SP’ B%t@]%[n‘é (ﬁsa{gsnopentyl car banmoyl )-1- 6-

Blpera2|necérbo 1, 5-cycl ooctyl ene
i s(4- guapaﬁin@h@pnyﬂppm&amqylpenaylamlnocarboxylate),

I L
b EaLbziiS: ﬁ”ﬁ”ﬁ%’?’%&? S Ssushiainddnirk: %*x'%'ﬁ?i}

&is-1 ?E?Bbﬁ?? EFQXBQ§F§]P4 (ami nonet hyl ) pi perid-1- 12
$l car bwbam Seaythvbrti-lpnes bid [ecpumadat e); 13

m no R RS ER b e S pBeRy IRt aor ) Ty ipenainecarpoxy Late]
@i azepam) car boxyl ate]; 16 cis-1, 5-cycl ooctyl éne
4-4 t 7
g: rsn[et hy %ﬁ?bg-gg{:?géghﬁlgbgz ?’n% ?r-boxﬁ" %r\]?ﬁdiri%phenyage?yl)‘a {:ycl ooctyl ene
|s(zlEipem#hbnecpﬁhpﬂﬁiaﬁedbanDyI) 1- 19 pi per azi necar boxyl ate]; 20

cis-1,5-cycl ooctyl ene bis[4-(4- am nobut yl car bamoyl ) - 1- 21

glpera2|necarbox Iate&b 22 cis-1, 5 cycl ooctyl ene
|s{4 [ 2- (2- ami nbét hoThe aeroscl.depice RfreAgim- 42 pturethercar boxyl ate) ;

compr s bngyal goatreaatgiics kgorlist) ifwpet hyl cycl ohexyl 25 '.
an1noforny|oxy) 1- pi per azi necar boxyl at e] ; CIS 1, 5-cycl ooctyl ene
bi s(N-2-( Trans-4-am nonet hyl cycl ohexyl 27

~ ami nof or myl oxy) edfyl - Meeabxbsmlnm)dﬁitcﬂ)alm 44 wherelmﬁ.ﬁiww
ECﬂVLﬁﬁﬁyéﬂégélc agonist compound is selected from the group

3 consisting of albuterol, terbutaline, formoterol, fenoterol and
4 prenaline.

46. A method for treating an immunomediated
inflammatory disorder of the respiratory tract of a mammai,
said method comprising administering to said mammal an inhalant
composition comprising the compound'of claim 1 in an

O B & W N e

aerosclized pharmaceutically acceptable carrier solution or dry
powder. '

47. The method of Claim 46, wherein the compound is
selected from the group consisting of:
trans-1 4—cyclohexylenedimethylene bis (4~
guan1d1nobenzy1carbamoy1methylamlnocarboxylate),
cis-1, 5-cyclooctylene bis(4-
guanldinobenzylcarbamoylmethylamlnocarboxylate),
cis-1, 5-cyclooctylene bls[4-(4-guan1dinobenzylcarhamoy1)-1-
piperazlnecarboxylate,_

' cis-1,5=-cyclooctylene bis[4-(trans-4-
aminomethylcyclohexylmethylcarbamoyl)-l-piperazinecarboxylate];
and
cis-1, s—cyclooctylene bls[4 (4-guan1d1nopheny1acetyl)-1-

plperazlnecarboxylate]
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1 cis-1, 5- cycloocterne bi's [4- (4-am nonet hyl benzyl car banoyl )-1- 2
plpera2|necar box |atq%msm%jh53&h é ac@'ttcyclooctylene bi s{N-2-(trans-4- 4

am nonet hy| ¥ %y | oxy) et hyl - 5 PCT/US95/11814
‘met hyl am nocar boxyl at %I m 5 cycl ooctyl ene bis[4- (trans-4- 7
am nonet hyl cycl ohexyl ony)- - 8 pi peri di necar boxyl ate] ;

9 ci s-1,5-cycl ooctyl ense bi s{4- [3 (4- guanldlnophenyl)proplonyl] 1- 10

i perqazi necar boxyl at I -
Elg{iﬁ[2 (1. an1d¥nop?%%rlyﬁﬁ §Eﬁ°& éfc¥§5930ﬁ¥ tlrther comprising a 8

yl) ethyl caBSXRARNGIC AGRALST NGCEPRBRGLat e} : 13 cis-1,5-cycl ooctyl ene
bi s[4-(trans-4- anlnonethylcyclohexyl 14

car banyl ) - 1- plperldlnecar | at e -cycl oocty
bi s{4 [ 4- (2- ami noet h 3phe ?%P? 9t c}alm 45|H§F§y HA»é%%ﬂ%ﬁ“erQﬁc

cis-125- cyalgmﬁlaﬁ rompowd - ié é@lesteactigh) hnlezgrlohplcoﬂhsting of
ene

D1 S0 Lo ELENERRGYC eothytanih; | roradfesal, cBhErero, and ranalios.
cis-1,5-cyclooctyl ene bis{4-[3-(1-am di nopi perid-4- 22

I I]-1- I I I
D pERoI ELBE%%‘?I fﬁ@%?%ﬁ% Fof] exgdeing unmbrinAU ) 215) . s
{

cis- R 5-cyfifdamma n-¢an@itianaoénhyl ylpmperh,dsm methad;

Pi perzi nec¥mprad f}adﬁfnlstéi'iné Lopieh 229t ¥bera il §n'a4mr[§].r Wedpidat 28
an1noethy|)c cl ohex car pi perazi necar,box Iat%}

cis-1 b5 cy&é&ﬂﬂ%ﬁ f;jggsa4t%grageut1cal{y e fect;ve amount of
ani nagt hyl )uwldﬂmﬁmeéﬂl ¢idini peinzanprarhaseutiiechl 13yl acceptable

gnfél ggﬁé*ﬁliﬁialéﬁﬁééﬁéél]Bi pi per azi necar boxyl ate},; 33

cis-1,5-cycl ooctyl ene bIS[4 (1-am di nopi perid-4-ylacetyl)-1- 34

P! E{e;ff'lngfnagf’ggg[ gteﬁld. %An ofhi” dompbyitI8h! ¥bt"the treatment of

yl netdyl carimmwunonediated  inf havnatoxy| disprders compripimg jthe konpeyrd
bi s[4y (4- agedidiaie | figel yﬁﬂaémaééutxcawﬁf 2eBptabIe atrdler.

52. The oral composition of Claim 51, wherein the

b
2 qompound is selected from the group of:
3 trans-1, 4-cyclohexylenedimethylene bis(4- _
4 guanidinobenzlearbamoylmethylaminocarboxylate);.
S cis-1,5~-cyclooctylene bis(4-
6 guanidlnobenzylcarbamoylmethy1aminocarboxylate),
7 cis-1,5-cyclooctylene bis[4-(4-guanidinobenzylcarbamoyl)-1-
8 piperazinecarboxylate];
9 cis-1,5-cyclooctylene bis{4-~(trans-4-
10 aminomethylcyc1ohexylméthylcarbamoyl)-1-piperazinecarboxy1ate];
11 and
12 cis-1,5-cyclooctylene bis(4~(4-guanidinophenylacetyl)-1i-
13 piperazinecarboxylate].
1 ' 53. The composition of Claim 52 wherein the compound
2 is cis~1,5-cyclooctylene bis[4~-(4-guanidincbenzylcarbamoyl)-1-
3 piperazinecarboxylate].
~ 54. A method of treating rheumatoid arthritis in a
2 mammal, comprising gggigifgggigg_gg_ggid mammal a '
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WO 96/ 09297 _ - PCT/ US95/ 11814
66 1 ci s-1,5-cycl ooctyl ene bi s[4-(4-am di nobenzyl car banoyl )-1- 2
pi per aMOR$OR2%Toxyl ate]; cis-1,5- cycl ooctyl ene bi s[ 4- (4-PEI/USIS/11814
am di nobenzoyl am nonet hyl ) - 1- pi peri di necar boxyl ate; cis-1,5- 4
cycl ooctyl ene bis [4-(4-am di nopi eri @41-yl carbonyl am nonet hyl)- 5

1- pi peri di necarboxylate; cis-1,5-cyclooctylene bis[4-(4- 6

1guani thesppenpicaldyn effectdve: muount ¢f & smpaynd©f Ickadm ¥ to and t he
abhar nggebbgark] iavecsadll &nm&ilaera&qﬁuiws 12.  The

compound of"Claim5 in which n5 is 1 and Y 2 i s cycl ohexyl ene. 1
13. The conmpound of Caim1l1l2 in which Zis 2 guani dino, Xerr] is

1— X[err] Xerr]- KBerr]A metivode iof m&eati@.g Rbrijunttdvd efleerinl d ahmal,

24 phe Ieng;lPé r}s&:@'%” liéﬁ% |s rret Iene’;l e;:l]s |1$4-NEC(O)O

3cycl ohhayapeuﬂimﬂ.ﬂm effecitive amoundt me:haqumpmmwﬂa claim 1 to
hy. | ble 7 I
aTet eé'ﬁ&aggai'gii&l"%t %iangﬂﬁqm%?q gutically acceptable salts

t her corrpound of Claim 12 which is sel ected
from?2 t he group consi sting of: trans-1, 4-cycl ohexyl enedi net hyl ene
1bi s[ 4- (t rans 4-56. A method of treating syncytial virus infections

an1no cyc hex Ineth IcarbanD | ),- 1- |ne arboxylate 5

2, ancih. 8/mayBAd, BRI AEFACR, FPRETS d@in ring to said mammal
3(am naneharhbaumeacu ;elfq:wuﬁrd Wtirykhd cofpound of claim 1.
pi peridi necarboxyl ate}; cis-1,4 cyclohexylenedlne yl ene bis(4- 8

(4-guani di nobenzyl car bam)yl ) - 1- pi perazi necar boxyl ate]; and the 9 ‘
iphar maceuti cal | $7acc ohieaiethod of Claim 56, wherein the compoind ike

conpogggegéeglgkgh§thg 3&%&% %é.ls 0 and Y 2 i s cycl ohexyl ene.
trans—i,4-cyclohexylenedimethylane bis (4~ _
guanidinobenzylcarbanoylnethy1éminocarboxylate);
cis-1,5-cyclooctylene bis[4-
guanidlnobenzylcarhamoylmethylaminocarboxylate),
cis~-1,5~-cyclooctylene bis[4-(4-guanidinohenzylcarbamoyl)-1-
piperazinecarboxylate];

¢cis-1,5-cyclooctylene bis[4-(trans-4- :

10 aminomethylcyclohexylmethylcarbamoyl)el-piperqzihecarboxylate;
11 and

12 cis-1, 5-cycloocty1ene bis[4-(4-guanidinophenylacety1)-1-

13 ,piperazinecarboxylate].
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£ The conpound of Caim15 which is selected from2

t he group Cﬁﬂi#ﬁé gﬁ trans-1, 4-cyclohexylene
bi s[ 4( 4- gua zyl car bam)yl )-1- i per azi necar boxal dBRYASYS/11814
frans- 1, 4- cycl ohexyl ene bIS[4(4 2- anlnoetﬁglbenzoyl 1- 6

plpera2|necarboxaldehyde] 1, 2-cycl ohexyl ene bi s[ 4- (4- WO

96/ 09297 PCT/ US95/ 11814

67 1 guani di nobenzyl car banoyl ) - 1- pi per azi necar boxal dehyde] ; and the 2
pharmaceutically acceptable salts thereof. 1 17. The
conmpound of Caim5 in which n5is 0 and Y 2 IS

4, 8- di oxabi cycl o[ 3. 3. 0] octyl ene. 1 18. The conpound of

Claim17 in which Zis 2 guanidino, x[err] is -Xerr]-Xerr]-Xerr]-
(wherein n6 is O, nBis 1 and X7 is 3 1, 4- phenyl ene), Xlerr] is
-NHC(O) -, X err] is 1,4-piperazinylene, Xerr] is 4 -C(O0- and Y is
trans-2, 6- (4, 8-di oxabi cycl o[ 3.3.0]octylene), 5 nanely trans-2 , 6-
(4, 8-di oxabi cycl o[ 3. 3. 0] octyl ene) bis[4-(4- 6

guani di nobenzyl car banoyl ) - 1- pi per azi necar boxyl ate] and the 7

pharmaceutically acceptable salts thereof. 1 19. The
conpound of Cdaim5 in which n5is 1 and Y 2 IS
bi cycl o[ 2. 2. 2] oct- 5- enyl ene. 1 20. The conpound of Caim

19 in which-Z is 29gg=guanidino, Xerr] is Xerr]-Xerr]-Xerr]- (wherein
n6 is 0, n8is 1 and ¥/ is 3 1,4-phenylene), Xerr] i.s -NHC(O-, Xerr] is
1, 4- pi per azi r&lene, Xerr] is 4 -O 0 and i contrel
trans-2, 3-bi &cl o[ 2. 2.2] oct - 5- .
. ig Compound 3

2
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5 enyl enedi net hyl ene, nanely trans-2, 3-bicyclo[ 2.2.2 Joct-5- 6

enyl enedi net hyl ene bi s[ 4- (4- guani di nhobenzyl car banoyl )-1- 7

pi per azi nec M?%’(t e] and the pharmaceutically acceptable PCT/USHSI1814

t her-eof . 1 21. The conpoaA% of Cdaimb5 in which n5is 1 and
Y 2 Is tetracyclo[3.3.1.1[err] ] decyl ene. 1 22. The
conpound of Claim 21 wherein the conpound is 2 sel ected fromthe group
consisting of: 3 cis-1,5-tetracyclo[3.3.1. 1[err]] decyl enedi net hyl ene
bis(4-(4- 4 guani di nobenzyl car banoyl ) - 1- pi per azi necar boxyl ate]; 5
cis-1, 5-tetracyclo [3. 3 3.1. 1f[err]]decyl enedi net hyl ene bis[4-(4- 6
guani di nobenzyl car banoyl ) - 1- pi per azi necar boxal dehyde); and the 7

pharmaceutically acceptable salts thereof. WO 96/ 09297

PCT/ US95/ 11814 68 1

23. The conmpound of Cdaim5 in which n5is 1and Y 2 S

bi cycl o] 2. 2. 2] octyl ene. 1 24. The conpound of Claim23 in

which Zis 2 guanidino, Xerr] is -Xerr]Xerr]Xerr]- (wherein n6 is
0O, nBis 1 and Xerr] is 3 1, 4- phenyl ene), Xlerr] is -NHC(O-, Xerr]
Is 1,-4-piperazinylene, Xerr] is 4 -C(OO and Y is

1, 4-bicycl o[ 2. 2. 2] octyl enedi net hyl ene, nanely 5 '

1, 4-bicycl o[ 2. 2. 2] octyl enedi et hyl ene bi s[ 4- (4 Bassiine

guani di nobenzyl car banmoyl ) - 1- pi per azi necar boxqut Mﬂﬂuwﬁ‘ 7

pharmaceutically a tabl e salts thereof. 25. A
conmpound of the formilia: 2 [err]
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3 in which Rerr] and R err] are independently

Z-Xerr]- X[ MP r]- X[err] Xerr]- 4 in which: 5 Z is am no,
guani dino or a 0; Y is opti onaglé substituted ~ PCT/US95/11814
tyclo(([err])al kyl ene or optionally 7 /&ubst it ut ed

het erocyclo(C[ err])al kyl ene; 8 Xerr] is optionally substituted
(derr])al kyl ene, optionally 9 substituted oxa((err])al kyl ene or
-X[err]-Xerr]-Xerr]- (wherein Xerr] is 10 optionally substituted
phenyl ene, optionally substituted 11 cyclo(([err])al kyl ene or optionally
substituted heterocyclo(Cerr] 12 6) al kyl ene and X[ err] and X/ err] are
optionally substituted 13 (dJerr])al kyl ene and optionally substituted
(derr])al kylene, 14 . respectively, wherein the sumof n6 and n8 is equal

to 1, 2, 3 15 or 4, with the proviso that when Zis amno n6 is not 0);
16 X[err] and X err] are independently -C(O-, -C(OO, -0C(O-, 17
-ON(Rerr])-, -N(Rlerr])C(Q-, -O(ON(Rerr])-, -N(Rlerr] )OO0, 18
-N(Rlerr] ) C(ONR err])- or -OC(OO (wherein each R err] is independently
19 hydr ogen, optionally substituted (C[err])al kyl or optionally 20
substituted cyclo((err])al kyl; 21 X3 is optionally substituted

(derr])al kylene, -Xerr]-Xerr]- or (wherein X[err] is optionally
substituted ([ err]) abémpeand sher 2, and Xerr] is
optionally substitut ed&gcl o(( er rf" %@Q?er rﬁhlrg e or optionally
substituted heterocyclo((err])al kyl ene, W th the provi so that .

coval ent bonds dogggey occur between 26 het ero atons contained within X10
and. hetero atons contlai ned 27 vvithi N either auffm err]); and

WO 96/ 09297 ® ——— ] Suhds

69 1 X[gr] IS oprtional y substltuted (derr])al kylen erein nlerr]
is 0, 1.2 @&@or 2; wjth thgyproviso that Rlerr] and R err] are not

i dentical ; @d 3 tthe phdrypaceutically acceptable salts and prodrugs
thereof. '@ 200 - . The conpound of Claim25 in which Xerr] is
2 -C(ON®, -NHK( - i - or -C(0)O-.




1 27. The conpound of Claim26 in-which Yis 2

cycl ooctyl e Iohexylene cycl opentyl ene, 3 ci s- decahydr onapht hyl ene,
trans- decahi}gpg Whyl ene, 4 per hydr opjgenant hr ene, PCT/US95/11814
blcyclo[2 2. 1] heptyl ene, 5 bi cycl o[ 2. 2. 2] octyl ene,

di oxabi cycl o[ 3. 3. 0] octyl ene or 6 tetracyclo[3.3.1.1[err]]decyl ene. 1
28. The conpound of Caim27 in which X3 is'1,4- 2 pi per azi nyl ene,

1, 4- pi peridyl ene, 1,4-perhydro-7H1,4- 3 di azepi nyl ene or
-X[err]-Xerr]- (wherein X9 is nmethylene and Xferr] is 4

1,4-piperidylene) and Xerr] is -C(O- or -C(OO; or Xerr] is 5
(derr])al kyene and Xferr] is -N(Rerr])C(OO (wherein Rerr] is hydrogen

or 6 met hyl ). 1 29. The conpound of Claim 28 in which
n8 and n5 are 2 I ndependently 0 or 1. 30. The
~conmpound of Caim29 in which n5is 0 and Y 2 I's cycl ooctyl ene. 1
31. The conpound of Caim30 in which 2 R2 is

4- ( 4- guani di nobenzyl car banoyl ) pi perazi n-1-yl formyl oxy, Rerr] 3 i's

4- (4-trans-am nomet hyl cycl ohexyl net hyl car banoyl ) pi perazin-1- 4

yl fornyloxy and Y is cis-1,5-cycl ooctyl ene, nanmely 5 ci s-5-

[4-(4-trans- anlnonethylcyclohexylnethylcarbannyl) 6

pi perazi n-1-yl f or nmyl oxy)
guani di nobenzyl car barmyl%:&*ﬁpl per a2| ﬁ%c‘i‘%é@ﬁ &@Iarﬂ Tt%) 8

pharmaceutically acceptable salts thereof. 32. The
conpound of Claim31 which is sel ected fron12 the group consisting of:
: B Baseline
[ Post-Antigen
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VD 96/09297 -PCT/ US95/ 11814

70 §,5 I4 95 anlnopentylcarbannyl)plpera2|n 1- 2

ylfornyloxy]
4- (4- guan|d|nobenzylcarbannyl) 1- plpera2|ﬁé%arboxylate 4

ci s-5-[4-(4-am nobutyl car banoyl ) pi perazin-1- 5. yl f or myl oxy] cycl ooct yl

PCT/US95/11814

6 4- (4- guani di nobenzyl car banoyl ) - 1- pi per azi necar boxyl ate; 7
ci s-5-[ 4-( 3-am nopr opyl car banoyl ) pi perazin-1- 8 yl f or myl oxy] cycl ooct yl
9 4- (4- guani di nobenzyl car banoyl ) - 1- pi per azi necar boxyl ate; and 10
ci s-5-[4- (6-am nohexyl car banoyl ) pi perazin-1- 11 yl f or myl oxy] cycl ooct yl
12 4- (4-guani di nobenzyl car banoyl ) - 1- pi per azi necar boxyl ate; and the 13
pharmaceutically acceptable salts thereof. 1 33. An aeroso
conposition for the treatnent of 2 i mrunonedi at ed. i nfl anmat ory di sorders
conprising the conpound 3 of claim1l1l in an aerosolized pharmaceutically
acceptable 4 carrier solution or dry powder. 1 34. The
aerosol conposition of Caim33, wherein the 2 conmpound is selected from
the group consisting of: 3  trans-1, 4-cycl ohexyl enedi net hyl ene bis(4- 4
guanrdinobenzylcarbannylnethylaninocarboxylate) 5 cis-1,5-cycl ooctyl ene
bis(4- 6 guani di nobenympound | gqga ;? te) 7
cis-1, 5-cycl ooctyl ene bi s[ 4-(4-guani nob yTcat f
pi per azi necar boxyl ate]; 9 cis-1, 5-cyclooctyl ene bis[4- (trans-4- 10
aninonethylcyclohexylnethylcarbanDyI)-l-piperazinecarboxylate]; 11 and
12 cis-1,5-cycl yl ene bi s[ 4- (4-guani di nophenyl acetyl )-1- 13
piperazinecarhpxylatei 1 35.  The aerosol conposition of
claim33, ve@in the —  Historical Control

C = e COmpound 2
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2" i nfl anmat ory di sorder is asthnma. 1 - 36. The aeroso

conposition‘ga glﬁ I m 33, wherein the 2 I nflammatory disorder is allergic
rhinitis. WO 96/ 09297 ' PCT/US95/11814
PCT/ US95/ 11814 6/8 71 1

37. The aerosol conposition of claim33 wherein said 2 compound i s
present in the pharnmaceutically acceptable carrier 3 ‘solution at a
concentration between about 0.01 and 30 ng/m . 1 38. The
aerosol conposition of claim33 further 2 conprising a [err]-adrenergic
agoni st conpound. 1 39. A pharmaceutical conposition
conprising the 2 conpound of claim1 in conbination with a
pharmaceutically 3 acceptabl e carrier. 1 ' 40. The

phar maceuti cal conposition of Claim39, 2 wherein the conpound is

'selected fromthe group consisting of: 3

trans-1, 4- cyclohexylenékmnnnnyieme
O?lh)#a)%% ns 2)CI s-1, 5-cycl ooctyl ene

guani di nobenzyl car banmoyl et hyl am nocar box

bis(4- 6 guani di nobenzyl car banoyl net hyl am nocar boxyl ate); 7
cis-1,5-cycl ooctyl ene bis[4-(4- guanidinobenzylcarbanDyI) 1- 8
pi per azi necar boxyl ate]; 9 cis-1, 5- cyclo bi s[4-trans-4- 10

am nonet hyl cycl ohexyl net hyl car banoyl ) - 1- plgﬂr car boxyl ate]; 11 and
12 ci s-1,5-cyclBoytyl ene bi s[4-(4-guani g%ﬂ@ﬁ?? tyI) 1- 13
pi per azi necar boxyl at g) .

10 -

~PC400 (Breath Units)

Historicai Control Compound 2

Figure 6



1 41. The conposition of claim39 wherein said 2

phar maceuti c o ition conprises a pharnmaceutically 3 accept abl e
topi cal carrier’ 1 42. An rosol device, conprCHUSIHIIER
conmpound of 2 claiml in a pharmaceuti |y acceptable carrier solution
or 3 dry powder, and a means for converting said solution or dry 4
powder into an aerosol formsuitable for inhalation. 1 43.
The aerosol device of Claim42, wherein the 2 conmpound is selected from
the group consisting of: 3 trans-1, 4-cycl ohexyl enedi net hyl ene bis(4- 4
guani di nobenzyl car banoyl nmet hyl am nocar boxyl at e) ;

72 . cis-1,5-cycl ooctyl ene bis(4-

guanidi nobenzyl car banoyl et hyl am nocar boxyl at e) ; cis-1, 5-cycl ooctyl ene
bi s[ 4- (4- guani di nobenzyl car banoyl ) - 1- pi per azi necar boxyl ate]; 5
[cis-1,5-cycl ooctyl ene bis[4-(trans-4- _

am nonet hyl cycl ohexyl net hydampdarby3 ) -Efp'rﬂasige(mmb(&yl ate]; and
cis-1, 5-cycl ooctyl ene bi s[ 4-(4-guani di nophenyl acetyl)-1-

pi per azi necar boxyl at e] . 10 44. The aerosol device of
claim42 further 300 &qonpriseng a [err]-adrenergi c agoni st conpound.

200 -

100 -

Specific Lung Resistance

Time (h)
(0.5 mg b.i.d. x 3 days + 0.5 mg 0.5 h before Ag)

Figure 7



45. The aerosol device of claim44 wherein said {err]- adrenergic
agoni st conpound is selected fromthe group consi sting of albuterol,
terbut al i ne¥ oféfo erol, fenoterol and 1%,g prenaline. PCT/US9SA 814 The
Eompound of claim1 for'the treat ment of én i mrunonedi at ed i nfl anmat ory

- disorder of the respiratory tract of a mammal . 47. The
conmpound according to claim46, wherein the conpound is selected fromthe
group consisting of: 20 trans- 1, 4-cycl ohexyl enedi net hyl ene bi s(4-
guani di nobenzyl car banoyl met hyl ami nocar boxyl at e) ;

cis-1, 5-cycl ooctyl ene

bi s(4- guani di nobenzyl car banoyl et hyl ani nocar boxyl at e) ;

cis-1, 5-cycl ooctyl ene bi s[ 4-(4-guani di nobenzyl car banoyl ) - 1-

pi per azi necar boxyl ate; 25 cis-1, 5-cycl ooctyl ene

bi s[ 4- (trans-4-am nonet hyl cycl ohexyl net hyl car banoyl ) -1 -

pi per azi necar boxyl ate]; and cis-1,5-cycl ooctyl ene

bi s[ 4- (4- guani di nophenyl acetyl ) - 1- pi perazi necar boxyl at e] . 48.
The conpound according to claim47 wherein said inhalant conposition
further conprises a [err]-adrenergic agoni st conpound. 30 49.
The conpound according to claim48 wherein said [err]-adrenergi c agoni st
conmpound is selected frogt IO O, &l byterol, terbutaline,
fornmoterol, fenoterol, Mﬁﬁﬂd nmﬂsﬂé% { 55 The conpound
of claiml for the treatnent of innunonedlated |nflannatory skin
conditions in a nawwﬂ '

REPLACEMENT SHEETS ™ $G ' l Bassiine /3
51. © An oral conposi t| on for the treatment of im‘runomsdiﬁtgg“_",mg.,I

i nf | ammat or ye=di sorder$ conprising the conpound
' ' 301

20 -

PC400 (Breath Units

Control Compound 3

(0.5 mg b.l.d. x 3 days + 0.5 mg 0.5 h before Ag)

Figure 8



of claiml1l in a pharmaceutically accept abl e carrier. 52.
The oral conpositiron of Caimb51, wherein the 5 conpound is sel ect ed from

t.he group of: trans-1, 4-cyclohexyl enedi methyl ene bis(4- :
guani di nobenzyl car banmoyl net hyl am nocar boxysat e) ; cis-1,5- cycl ooct yl ene
bis (4- guani di nobenzyl car banoyl net hyl am nocar boxyl at e) 10

cis-1,5-cycldesly Bewdljodoty(l%hﬂaﬂmbeﬂzgﬂgl;mnja?}wghQnyl)propionyl] -
B nonet hyl 8y BLERERAR MR ER)”) (Cepicid 05 e doerddn "‘“‘

am nonet hyl

Eer azl neca qt and
15 cis-1, mmlmqanﬁ[sﬂ“io@sgumﬁ*du 6§h8ﬁyf%‘@@yl¥ml 45.

pi per azi necahayy| looctylene bis. [4~(ths=We composition of CI ai m 52
wherein the conpoun IS ci_s- C ooct e
bi s[ & ( 4- gu&ﬁ‘llmi’i'ﬁyﬁlrw]‘)eti’y 1carba yp}e) 2‘2 REBILT Y 4~ 20

54.  The codneazehide )darboxlyatet h(e:dmpmmmmz)crf Electedsprap LRMStis in a

ggmlnct i vi FP&‘%“&%%J&% Qgsﬁ Oém‘d %%ﬁl alla%e ﬂgféﬁﬂ %Edg(r??agj{tgl mu%fdf or

the treat rremza?/zynagmal; virus infections in a manmal .

P o i he COBIY AARERNHNEy erid BB Ok (4GRS BNRAY Ca L BafiSl £F L £

yl enedi met hyl ene
bi s@9 PlperaZlneca@m](ﬂﬁfﬂ)beWﬂN ) et hyI am nocar boxyl at e) ;

ci s-1, 5- cyclraQcedodp a. LRMS: Calculated for C3eHgoNgOg: MH*: 693.9;
bi s[ 4- guani d| nobenz 6%[% yl met hyl am nocar boxyl a?e?
'b|

cis-1,5- cyclF 4 guani di nobenzyl car banoyl )-1- 30
pi per azi necarmqy,la-thjclooctylene bigi <[ 6 (2+€! ooct yI ene

bi s[4-(trang;4-

pi per azi nec &M %t&%@%ﬁﬂa@ﬁﬂém Wﬁ%ﬂ?ﬁé} ooct y?leate]

bi s[¥ ( 4- gudCicaipeaice 4 Jakt qulyukl (3 00MES, >;| at%e]34, 7.15(4, 8H),
4.64(bt, 4H), 4.15(m, 2H), 3.92(d, 4H), 3.54(m, 4H),

3.25(appd, 16H), 1.73-1.47(m, 12H):; Electrospray LRMS:
Calculated for C;gHgeNgOg: MH': 721; Found: MH™: 721;
cis-1,5-cyclooctylene bis [4-(4-aminomethylbicyclof2.2.2]oct-
20 1-ylmethylcarbamoyl)-l-piperazinecarboxylate] (Compound 15);
lH-NMR (300MHZ, DMSO-4¢): 4.18(m, 2H), 3.40(m, 4H), 3.21(4,
16H), 2.8(d, 4H), 1.75-1.39(m, 36H):;
| cis-1,5-cyclooctylene bis{4-[4-( 2-aminocethyl)phenylacetyl]-1-
piperazinecarboxylate}] (Compound 16): 1H-NMR (300MHZ, DMSO-
25 dqy, 7.13, 6.93(d, 8H), 5.8(d, 4H), 3.68(m, 4H), 3.56, 3.39(q,
16H), 4.0(m, 2H), 2.69(t, 4H), 2.69(t, 4H), 1.82-1.50(m, 12H);
Electrospray LRMS: Calculated for C3gHgyNgOg: MH': 691; Found:

MH*: 691;
cis-1,5-cyclooctylene bis{4-[4-(2-aminoethyl)benzoyl]-1-
30 piperazinecarboxylate] ( Compound 17); Electrospray LRMS:

Calculated for CisHgoNgOg: MH': 662.8; Found: MH': 664;
cis-1,5-cyclooctylene bis (4-[4-(l-aminoprop-2-yl)benzoyl]-1-
piperazineéarboxylate} (Compound 18) ; lg-NMR (300MHZ, DMSO-
4;): 7.33(s, 8H), 4.6(m, 2H), 3.35-3.06(m, 18H), 2.97(m, 4H),

35 1.73-1.5(m, 12H), 1.22(d, 6H), 1.82-1.50(m; 12H) ; Electrospray
LRMS: Calculated for C;gHg,NgOg: MH': 691; Found: MH': 692;
cis-1,5-cyclooctylene bis(4-[4~(2-aminoethyl)piperid-1-yl]-1-
piperazinecarboxylate} (Compound 19): lg-NMR (300MHZ, DMSO-
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74 1 ° therapeutically effective anount: of.a conpound of cIa|n11 to 2
thereby relieve said rheumatoid arthritis. 1 "55. -+ :A" et hod
of treating conjunctivitis in a manmal, 264 said nethod conpri&ing

adm nistering to sai.d mammal a 3 therapeutlcally effective anount of the
conmpdund ofbrsEﬂnguanmdinobennylcbybambyémetbﬁiaméOQFGK@PNYhﬁﬁﬁ) angd the
56, 2/ Mot NoflaPhabbagiLhg 9y AEKEpRADYE! UA1EE! SRkFABR.2 = 1N @ mamml said
met hod co I'sing admnistéring to sard a therapeutically
effective anount of the conpound of cIa|n11 1 . 57. The

”Et th of Caimb56, wherei mhbheoﬁgaﬁﬁanefl eladim sseheemdd:hf rzorbs he group

guan?dl no}ore%';]%%g?gﬁ%gh ngg #gz}?dag t%&ﬂeﬂne & S(GASf sna_L Jsscf/cﬁ‘%%c}fillésne

gls[al 6 t Tgaaphdnymb?azylx ibaﬁoyOhefhyx%nlmotaibpiyeaae}nYIene,cX
cy¢l oocty IS a L

pi pegam neca§E82<8 %ﬁ? Q 18 @lg E?QEBSX&:?%%@@UF%Q%e%ySEIS 1r ér,ns 4- 10

am nBnet hyl cycloqgizyllﬁaehynséﬁbdﬁoguﬁn;dénpﬁhazwﬂfé@atw Aytlawdperazineyng 12

cis 5-cyc
c peréa2| ngcggere*tgtage?' ahd- theophai-AhBenkeeslagehtceptabld salts
QL.

1 _ 11. The compound of Claim 6 which is selected from
2 the group consisting of:
3 cis-1,5-cyclooctylene bis{4-[{4-(2-aminoethyl)benzylcarbamoyl]-
4 l-piperazinecarboxylate}; :
5 cis-1,5-cyclooctylene bis[4-(5-aminopenty1carbamoyl)-1-
6 piperazinecarboxylate];
7 cis—-1,5-cyclooctylene bis{4-[4~(aminomethyl)piperid-1-
8 ylcarbonylamino]butylaminocarboxylate};
9 cis-1,5-cyclooctylene bis[4~-(6-aminchexylcarbamoyl)-1-
10 piperazinecarboxylate]:; '
11 cis-1,5-cyclooctylene bis{4-[4-(aminomethyl)piperid-1-
12 ylcarbonylaminomethyl)-l-piperidinecarboxylate};
13 cis-1,5-cyclooctylene bis[4~-(trans-4-
14 aminomethylcyclohexylmethylcarbamoyl) -1~ (perhydro~7H~-1,4-
15 diazepine)carboxylate]:;
16 cis-1,5-cyclooctylene bis[4-(4-aminomethylbicyclo(2.2.2]oct-1-
17 ylmethylcarbamoyl)-1-piperézinecarboxylate]:
18 cis-1,5-cyclooctylene bis[4-(5-amino-2-pentenylcarbamoyl)-1-
19 pipqrazinecarboxyiate];
20 cis-1,5-cyclooctylene bis[4~-(4-aminobutylcarbamoyl)-1-
21 piperazinecarboxylate];
22 cis-l,s-cyélooctylene bis{4-[2;{2-aminoethoxy)
23 ethylcarbamoyl]-l-piperazinecarboxylate}:;
24 cis-1,5-cyclooctylene bls[4-(trans—4-amlnomethylcyclohexyl
25 amlnoformyloxy)-1-piperaz1necarboxylate], _
26 cis-1,5-cyclooctylene bis({N-2- (Trans-4—amlnomethylcyclohexyl
27 aminoformyloxy) ethyl-N-methylaminocarboxylate}:;
. o ch,\%'
0L | S
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cis-1,5-cyclooctylene bis(4-

guanidinobenzylcarbamoylmethylaminocarboxylate);
cis-1,5-cyclooctylene bié[4-(4-guanidinobenzylcarbamoyl)-1-
piperazinecarbdxylate];

(cis-1,5-cyclooctylene bis(4-(trans-4-
aminomethylcyclohexylmethylcarbamoyl)-1-piperazinecarboxylate];
and .

cis-1,5-cyclooctylene bis[4-(4-guanidinophenylacetyl)-1~
piperazinecarboxylate].

44. The aerosol device of claim 42 further
comprising a f-adrenergic agonist compound.

45. The aerosol device of claim 44 wherein said 8-
adrenergic agonist compound is selected from the group
consisting of albuterol, terbutaline, formoterol, fenoterol and
prenaline.

it
46.  The compound of claim 1 for the treatment of an nnmunomcd1ated mﬂammatory
disorder of the respiratory tract of a mammal.

47.  The compound according to claim 46, wherein the compound is selected from the
group consisting of:

trans-1,4-cyclohexylenedimethylene bis(4-
guamdmobcnzylcarbamoy]methylanunocarboxylate)

cis-1,5-cyclooctylene bis(4-guanidinobenzylcartbamoylmethylaminocarboxylate);

cis-1,5-cyclooctylene bns[4-(4-guamdmobenzylcarbamoyl)—l-
piperazinecarboxylate;

cis-1,5-cyclooctylene bls[4—(trans-4-ammomethy1cyclohexylmethylcarbamoyl) i-
piperazinecarboxylate]; and-

cis-1,5-cyclooctylene bis[4-(4-guanidinophenylacetyl)-1 -plperazmecarboxylate]

48.  The compound according to claim 47 wherein said inhalant composition further
comprises a $-adrenergic agonist compound.

49.  The compound according to claim 48 wherein said B-adrenergic agonist
compound is selected from the group consisting of albuterol, terbutaline, formoterol, fenoterol
and prenaline.

50.  The compound of claim 1 for the treatment of immunomediated inflammatory
skin conditions in a mammal.

This is the replacement sheet
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S1. An oral composition for the treatment of
immunomediated inflammatory disorders comprising the compound
of claim 1 in a pharmaceutically acceptable carrier.

52. The oral composition of Claim 51, wherein the
compound is selected from the group of:
trans—l,4-cyclohexylenedimeth&lene bis(4-
guanidinobenzylcarbamoylmethylaminocarboxylate) ;
cis-1,5-cyclooctylene bis(4-
guanidinobenzylcarbamoylmethylaminocarboxylate) ;
cis-1,5-cyclooctylene bis({4-(4-guanidinobenzylcarbamoyl)-1-
piperazinecarboxylate];
cis-1,5-cyclooctylene bis[4-(trans-4-
aminomethylcyclohexylmethylcarbamoyl)-1-piperazinecarboxylate];
and ‘
cis-1,5-cyclooctylene bis([4-(4-guanidinophenylacetyl)-1-
piperazinecarboxylate]. . .

53. The composition of Claim 52 wherein the compound
is cis-1,5-cyclooctylene bis([4-(4-guanidinobenzylcarbamoyl)-1-
piperazinecarboxylate].

54.  The compound of claim 1 for the treatment of theumatoid arthritis in a mammal. _
55.  The compound of claim 1 for the treatment of conjuncﬁvitis in a mammal.

56. The compound of claim 1 for the treatment of syncytial virus infections ina
mammal.

57,  The compound according to claim 56, wherein the compound is selected from the
group of: : .
trans-1,4-cyclohexylenedimethylene bis(4- '
guanidinobcnzylcarbamoylmethylaminoca:boxylate); .
cis-1,5-cyclooctylene bis[4-guanidinobenzylcaxbamoylmethylaminocarboxylate);
cis-1,5~cyclooctylene bis[4-(4-guanidinobenzylcarbamoyl)-1-
piperazinecarboxylate}; _
cis-1,5-cyclooctylene bis[4—(trans-4-mninomethy1cyclohexylmethylcarbamoyl)-l-
piperazinecarboxylate; and
cis-1,5-cyclooctylene bis[4-(4-guanidinophenylacetyl)- I-piperazinecarboxylate].
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