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i nf | ammatlér husdndsybjests. 2This invgption teg o Pharmacent

i nhi bitors, S.Melvin, Sr., Annual Reports i n Medicinal
Chem stry, fﬁﬁ?i‘g‘ggqﬁpébp!% }?8 ?&cademc Press) More recently, further

exanpl es of 5-1ipoxygenase i nhi bi tcmm di scl osed in International
Pat ent Publication Nos. WD 94/14762 and WD 2%?66 30 Br.i ef scl osure of
the Invention Archidepisacid s rh“@\)’ﬂd@sbeau@obfﬁl% Bfecpffpﬁlﬂfée(?@ groups of

endogenous metabolites, prostaglandins including prostacyclins, thromboxanes and

15- leukotrienes. The first step of the arachidonic acid metabolism is the release of
arachidonic acid and related unsaturated fatty acids from membrane phospholipids,
via the action of phospholipase A,. Free fatty acids are then metabolized either by
cyclooxygenase to produce the prostaglandins and thromboxanes or by lipoxygenase .
to generate hydroperoxy fatty acids which may be further metabolized to the

20 leukotrienes. Leukotrienes have been implicated in the pathophysiology of
inflammatory diseases, including rheumatoid arthritis, gout, asthma, ischemia
reperfusion injury, psoriasis and inflammatory bowel diseases. Any drug that inhibits

- lipoxygenase is expected to provide significant new therapy for both acute and
chronic inflammatory conditions.

25 For a review article on S-lipoxygenase inhibitors, see H.Masamune and
L.S.Melvin,Sr., Annual Reports in Medicinal Chemistry, 24 (1989) pp71-80
(Academic Press). More recently, further examples of 5-lipoxygenase inhibitors have
been disclosed in International Patent Publication Nos. WO 94/14762 and WO
92/9566.
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| B Di closur of the Inventio

The mvenhon provxdes a compound of formula (I)



2 OM [érr] [err] wherein Ar is selected fromthe group consisting of: 5 (a)
phenyl, naphthyl and bi phenyl, each optionally substituted with one to
three substituents sel ected fronr[err] al kyl, [err] haloal kyl, [err]
hydroxyal kyl, [err] al koxy, [err] hal oal kpxy, [err] al koxyal koxy, [err]

al kyl t hi o, hydroxy, hal o, cyano, am no, [err] al kylamno, di [err]

al Kyl am no, [err] al kanoyl am no, carboxy, C24 al koxycarbonyl, phenyl 10
optionally substituted with one to three sub@M uents selected from[err]

al kyl, [err] haloal kyl, [err] al koxy, ry] hal oal koxy, cyano and hal o,
phenoxy optionally substituted withs Qéﬂiﬂ N ee slﬂligzituents selected from
[err] alkyl, [err] haloal kyl, [eriX koxy,; [e hal oal koxy, cyano and
hal o, phenylthio optionally subststut\eg th ong to three substituents
selected from[err] alkyl, [err]Ahal dalky!, [e] al koxy, 15 [err]

hal oal koxy, cyano and hal o, and phenylaﬁlfrnyl optional I'y substituted with
one to three substituents selected from[err] alkyl, [err] haloal kyl, [err]
al koxy, [err] hal oal koxy, cyano and hal o; and (b) furyI benzo[b]furyl

t hi enyl, benzo[b]thienyl, pyridyl and quinolyl, optronally substituted with
one to three substituents selected from[err] alkyl, [err] hal oal kyl, 20
hal o, [err] al koxy, hydroxy, phenyl optionallposubstrtuted wth one to

t hree substrtuents selected from[err] alkyl, [err] haloal kyl, [err]

al koxy, [errVh ﬂ@ﬂbalkoxy, cyano and hal o, phenoxy optionally substituted

with one to 1\ [rse?el &huﬁggoﬁfé&%fsﬂg Fom [err] alkyl, [err] haloal kyl,

[err] al koxy, [err Ao &g hal o, and phenyl thio optionally

~Substituteg pheayk ﬁa@hmlzl aad Elﬁphen Euéaehi dptionally sabsitited witlorongetor thred Kyl ,

[err] hal oal )‘, [err] oxy, [err hal oal koxy, cyano and hal o;

: substituents selected from .
C,4 alkyl, C,, haloalkyl, C,, hydroxyalkyl, C,, alkoxy, C,, haloalkoxy, C,,
alkoxyalkoxy, C,, alkylthio, hydroxy, halo, cyano, amino, C,,alkylamino, di
(C,s) alkylamino, C,4 alkanoylamino, carboxy, C,4 alkoxycarbonyl, phenyl

10 optionally substituted with one to three substituents selected from C, 4 alkyl, C,

haloalkyl, C,, alkoxy, C,, haloalkoxy, cyano and halo, phenoxy optionally
substituted with one to three substituents selected from C, alkyl, C, haloalkyl,
C,4 alkoxy, C, haloalkoxy, cyano and halo, phenylthio optionally substituted
with one to three substituents selected from C,_, alkyl, C, haloalkyl, C,, alkoxy,
15 C,. haloalkoxy, cyano and halo, and phenylsulfinyl optionally substituted with
one to three substituents selected from C,« alkyl, C,, haloalkyl, C,, alkoxy, C,,
haloalkoxy, cyano and halo; and
(b) furyl, benzo[b]furyl, thienyl, benzo[b]thienyl, pyridyl and quinolyl, optionally
substituted with one to three substituents selected from C, alkyl, C, 4 haloalkyl,
20 halo, C,, alkoxy, hydroxy, phenyl optionally substituted with one to three
substituents selected from C, alkyl, C,, haloalkyl, C,, alkoxy,
C, haloalkoxy, cyano and halo, phenoxy optionally substituted with one to three
substituents selected from C, alkyl, C,, haloalkyl, C,, alkoxy, C, haloalkoxy,
cyano and halo,and phenylthio optionally substituted with one to three
25 substituents selected from C, 4 alkyl, C, 4 haloalkyl, CH alkoxy, C,, haloalkoxy,
cyano and halo;



3 Xis’ selected from[err] al kylene, [err] al kenyl ene,
-(CHR ),-Q -([err])-, - O-(CHR )-err]- and -(CHR )-O-N=in which the N=
noiety is attached to the cycloal kene ring; and in which Q is 0, S, SO
S, [err], CH=EN-Oor CO Qerr] is 0, S,_ SO S or NR3, and R, [err] and
[err] are each hydrogen 5 or [er3r] al kyl, mand n are each an

integer fromQ to 4 and |, .is gn _jnteger from1l to 4: p, | I.nt eger of
1or 2; Yiskis hydf ,fr%&rfiafhxfhn,e. EQPEH?QVGH¢’de§$‘é¢'QI?(g:IH£'SmV',‘
[err] al koxyal kyl , 2| kg2l 11 I%’ 0 : 10 O | (e S
hydrogen or [err] akﬁ&‘??@h?’hﬁ‘ﬂs% Qflggeh'{,]@g&gﬁgér/ggggg{l?tgg%%wépmz
accept abl e cation orhécydidlkeneaitig; aad iy whicheQ! #0¢ STSI03I80,, NRY, CHE=dRQAD! e
group. The conpounds of the formula (1) can inhigit t he action of

5-1i poxygenase. TheosGR,eQt 50,HrduPRsouNR’ yand Rz(ﬂﬂdtga’e%.'?i% hydregancal
e Chion ' . At . b
a1 an Subj ect - @G Coaliol REOERR et BRIMELE trorR TETE A | fenpueger

useful for treating fign llagmatory di seases such as inflammatory bowel
di sease and rheumatoid arthritis, allergy and cardiovascul ar di seases.
Accor di ngly R lse presanntegeneinl ooa; al so provi des a pharnmaceuti cal

conposition or 20 treating di cal ndi.tion for whi S5- |1 ygenase

i nhi bitor istAeded, Y§F°§?‘,"i Frf# %gwﬁé"g’é‘xge@s *&s@ﬁ@%@?‘gﬁyémw

di sease and rheunat q“%ltﬁ{d:’ ng;dxg‘ halo! @y4h6 Gremindy; di ovascul ar di seases, in a

manmal i an subj ect, e.d., hufman Subject, which conprises a therapeutically

ef fectivelGudisit of hydrogemon@y, etkyl;handi nventi on and a pharmaceutical |y
scription of

ovent | on AdhfSeq. hoydrogens RePhagmareutFellasianriols caon o of ebfdient iy
refers to non-toxiC ae@htMRSmetabsRElly cleavable group. .
The compounds of the formula (I} can inhibit the action of S-lipoxygenase.
Therefore the compounds are useful for treating a medical condition for which a 5-
15 lipoxygenase inhibitor is needed, in 2 mammalian subject, e.g., human subject. The
compounds are especially useful for treating inflammatory diseases such as
inflammatory bowel disease and rheumatoid arthritis, allergy and cardiovascular
diseases.
Accordingly the present invention also provides a pﬁarmaceutical composition for
20 treating a medical condition for which a S-lipoxygenase inhibitor is needed,
e.g.,inflammatory diseases such as inflammatory bowel disease and rheumatoid
arthritis, allergy and cardiovascular diseases, in a mammalian subject, e.g., human
subject, which comprises a therapeutically effective amount of a compound of the
invention and a pharmaceutically acceptable carrier. |
25 Detailed Description of the Invention
As used herein,
the term “pharmaceutically acceptable cation" refers to non-toxic cations, basea
on alkaline and alkaline earth metals such as sodium, lithium, potassium, calcium and
magnesium, as well as those based on non-toxic ammoniums, quaternary
30 ammoniums, including, but not limited to, ammonium, ethylammonium,
diethylammonium, triethylammonium, tetraethylammonium, tetramethylammonium

and tetrabutylammonium; and



oh. al kal i ne and al kaline earth netals such as sodium |ithium potassium
cal ci um and magnesi um as well as those based on non-toxic amoni uns,
gquat ernary 30 amoni uns, including, but not limted to, anmonium

et hyl ammoni um di et hyl ammoni um  tri et hyl ammoni um  t et r aet hyl ammoni um

t et ramet hyl ammoni um and t et rabut yl anmoni Lﬂ‘n and 4 the term
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(1), Ar is preferably (a), Y and Z are_each hydrogen, pis 1 and Mis
hydr ogen or akyndhalegeauthydeaxyy on bt Akaxye atSpsrificnexamples of r rgprepentative s

henyl , fluotg P fy £ 0 0 d X
370 whi ch i ORDRRElLy leAYRIP BB inct el A ok ipheedon BRI EBRAHb0rR",
phenyl or flbeazeyphadymethogymethsl giobpdy O- which is attached to the 4-
position of 2-cyclopentene ring; or Ar is ﬁhenyl or fluorophenyl and X is

-0-N= or 10[ er Halquicludes shiore, e, deda and Huerss preferabby flpomyc| opent ene

R 4 -t rane. 4" 8 HEve BRI, At SR 0T ¥ G0 2 B T hyefest. Bis
N (1R, 4R) - tF @t MHid Rydrégd ook pritenssicallgnioseptable catidropent en-1-yl 1 -N- .
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N-{ (1S, 4R) - ci s More3preferablysr dghds ophienph e flurygphenyly ceyasephenyl,1 -biphenyl hotdr oxy
urea, fluorophenoxyphenyl and X is O which is attached to the 4-position of 2-cyclopentene
15 ring; Ar is phenyl or ﬂuorOphenyl and X is -CH=N-O- which is attached to the 4-

position of 2-cyclopentene ring; or Ar is pheny!l or fluorophenyl and X is -O-N= or -
CH,-O-N= which is attached to the 4-position of 2-cyclopentene ring.

A most preferred group of individual compounds includes:
N-{(1R,4R)-trans-4-(4-Fluorophenoxy)-2-cyclopenten-1-yl}-N-hydroxyurea;

20 N-{(1R,4R)-trans-4-[3-(4-Fluorophenoxy)phenoxy]-2-cyclopenten-1-yl}-N-
hydroxyurea; | |
N-{(18,4R)-cis-4-[3-(4-Fluorophenoxy)phenoxyl]-2-cyclopenten-1-yl1}-N-hydroxyurea;
N-{(1R)-4-Benzyloxyimino-2-cyclopenten-1-yl}-N-hydroxyurea;
and |

25 N-{(1R)-4-(4-Fluorobenzyloxyimino)-2-cyclopenten-1-yl}-N-hydroxyurea.

The compounds of formula (I) may be prepared by a number of synthetic methods
well known in the art. Representative procedures are outlined as follows.
In one embodiment, compounds of the formula (I) M =H) are prepared according to
the reaction steps outlined in scheme 1. Ar, X, Y, Z, and p are as previously

30 defined.



N-{ (1R) 4- Benzyl oxyi mi no- 2- cycl opent en- 1-yl } - N- hydr oxyurea; and 25
N-{(1R) - 4- (4- Fl uor obenzyl oxyi m no) - 2-cycl opent en-1-yl } - N- hydr oxyurea. The
.conmpounds of fornmula (1) may be prepared by a nunmber of synthetic nethods
“well known in the art. Representative procedures are outlined as follows.
I n one enbodi nent, conpounds of the fornmlla (1) (M:H) are prepared
according to the reaction steps outlined in schene 1. Ar, X, Y, Z and p

are as previously 30 defigpd. 5 [err] S oM [err]

[err] / (1) SChiEss I n henme 1,
t he hydroxyl am ne W)"'Pﬁitreated with a suitable tr'xat kyl)p'lé j yanat e
or | ower alkyl i X afate of the formula ZNCO, Tnh a jfeackion-inert sol vent

usual |y at anbiaggnt ough to reflux tenperature. PARfergbly t reaction
tenperature is from¥®0 to 100[err]. Suitable solvents which do not react

wi th reactants and/or 10 products are, for exanple, tetrahydrofuran,

di oxane, nethylene chloride or benzene. An alternative procedure enploys
treatment of (I1) with gaseous hydrogen chloride in a reaction-inert

sol vent such as benzenggpr toluene and then subsequent treatBnt wth
phosgene. Reaction tenperatures are usually in the range of anmbient 15
tenperature through to boiling point of solvent, preferably 25 to 80[err].
The internedi ate carbanoyl chloride #E %hg%folated but subjected to (i.e.
in situ) reaction with aqueous amonfa ne [err]. As a nodification of
this procgdure (Z=H) the acid addition salt of (I1) may be reacted with an
equi nol ar "anmount of an alkali netal cyanate, such as potassium 20 cyanate,
in water. The Inr Scheme df, ther hydrexylamineh(If) ihtmateddwith a ssitabledtrialkydsiyhdar d

h e . o _
O AN aate of lower SIEy! iSocyanate o o f0FmEIa 2498, '3 realBBh Sherd iVent
usually at ambient through to reflux temperature. Preferably the reaction temperature

is from 20 to 100°C. Suitablg solvents which do not react with reactants and/or

U

10 products are, for example, tetrahydrofuran, dioxane, methylene chloride or benzene.

An alternative procedure employs treatment of (I) with gaseous hydrogen
chloride in a reaction-inert solvent such as benzene or toluene and then subsequent
treatment with phosgene. Reaction temperatures are usually in the range of ambient

15 temperature through to boiling point of solvent, preferably 25 to 80°C. The
intermediate carbamoyl chloride is not isolated but subjected to (i.e. in situ) reaction
with aqueous ammonia or amine ZNH,.

As a modification of this procedure (Z=H) the acid addition salt of (I[) may be
reacted with an equimolar amount of an alkali metal cyanate, such as potassium

20 cyanate, in water. The product of formula (T) thus obtained is isolated by standard
methods and purification can be achieved by conventional means, such as -
recrystallization and chromatography.

The aforementioned hydroxylamine (II) may be prepared by standard synthetic
procedures from a corresponding carbonyl compound, i.e. a ketone or alcohol

25 compound. For example, a suitable carbonyl compound is converted to its oxime and
then reduced to the requisite hydroxylamine (II) with a suitable reducing agent (for
example, see R. F. Borch et al, J. Am. Chem. Soc., 93, 2897, 1971). Reducing



recrystal lization and chromat ography. The aforenenti oned hydroxylamine (I1)
may be prepared by standard synthetic procedures froma correspondi ng
carbonyl conpound, i.e. a ketone or al cohol 25 conpound. For exanple, a

sui tabl e carbonyl conpound is converted gﬁ its oxinme and then reduced to

t he requi site hydroxyl am ne (II) with a |table reduci ng agent (for

exanpl e, see or.ch . 897...1971) .
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Al ternatively, the requisite_al cohal e prepared froma suyjtable
cycl oal kel&eemraple, ‘M%Brﬁll uorwessﬁﬁd@?alpq N, 5@9@& tedeintermediate product

4R 4-
The. hydr oxy (a8 L 646343). e «Eisite Seoriy by phapellof BRTE 2 EaRERRRR " O
represent at theeco:rrespeddmgscy@oalmbﬂé afingya stuitable reduoingd agentasudh pasr sddiwat,i on

can be achieved by conventional neans, such, as recrystalllzatlon and
chr omat ogr apatehydtde, orjsedinm,berohydrideearivantrichiorideritbr liks. Aftematively, the( 1)

are prepar eg%@?sdel %Uﬁﬁ&%gf be"prefdlei e 4 Slifable SydibdiRe ddY drSdxamples

phenyl or |
15 commercially available (1S, 4R)-cis-4-acetoxy-2-cyclopentene-1-ol and the like, by

standard procedures.
The hydroxylamine of formula (II) thus obtamed by the abovementioned
~ representative procedures is isolated by standard methods and purification can be
achieved by conventional means, such as recrystallization and chromatography.
20 In another embodiment, compounds of the formula (T) are prepared as illustrated
in Scheme 2. R*is phenyl, and R® is phenyl or lower alkyl:
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[err] (I111) 25 SCHEME 2 7 In this process, the conpound of fornmula (I111)
Is prepared fromthe correspondi ng al cohol and a

bi s- car boxyhydr oxyl am ne, preferably N, O

bi s( phenoxycar bonyl ) hydr oxyl am ne, and subsequently converted to (I) by
treatment with amoni a, ammoni um hydr oxi dé, or an am ne of structure ZNH2

A. 0. Stewart 5 d D. W_ Brooks ~ OQ. em, 5 020, 1992
(SUI tabl e react .Wﬁﬁaf%ﬁi dhe ?ﬂmmé"&étq\}(g‘?fan% ﬂ%rﬁrﬂ?ﬁpéredafs ﬁ%‘%?ﬁwg?'&w&je or

the amne of f&{l{%ea A2 g7 e%sf QP gamkam {£mi EEt hﬁﬂ&’}' ra%tlga”.(N Qe

t et rahydr of uran, nzene and reac nin

absence of cbis¢phenexycarbonghhydroxylamineqund si ntl o@hoemd #8e(@cby treatment
tenperatures are typically in the range of anbient te eraturethroughto
10 boi | i ng pWithiamyponia, wommmbyqs;p@da.c@r a@ramramﬁpﬁuqmse ENES (ApOaiStpwart s
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conventlon ﬁé%?&d%ﬂ ?%yqé”glsggoa%hr Btlbograp Kents
conmpounds of foritegction waith aofial adirichium RydroRidedr theEmine d‘fQ'éﬂﬁuleZNH{drUe of
t he presence of one or nore chiral cent ers The present invention

cont enpl at e fariexampla, vater; methanely athanol, tetrahydrofiirannbenzeamandsthe like, though

Formi o oan aofRE gy B%in of ABelnBEY oBiiplyshe BFEVS, B r<iARRE ailfs ok,
the art. ForRefSfonneMperabits &rRtypiRally P HeSHngy ofambfémr:@h%ﬁmwaﬁbm fom

t he optlcallé@actlve startln materials. Alternativel can be

prepared B) beiling pointaef mlvm aThﬂ)pMuﬁdoﬁ)fomﬂmﬁDaﬂl(ls )obmnqd is isolated| by
and rempval  Sea e SECRLTCHR0, Bin be GehiERed b Reu o BRhELBREE: Sk
separation efaé}ﬁ.ﬁlﬂﬁu%n(‘ahdrcﬂ{'orﬁétéérbﬁﬁy'ﬂy phase. The pharmaceuti cal I y
acceptabl e salts of the novel conpounds of the present
The compounds of this invention can exist in stereoisomeric forms by virtue of
the presence of one or more chiral centers. The present invention contemplate all
15 such stereoisomers, including enantiomers, diastereomers, and mixtures. The
individual jsomers of compounds of the formula can be prepared by a number of
methods known to those skilled in the art. For instance, they can be prepared by the
chiral synthesis from the optically active starting materials. Alternatively, they can
be prepared by derivatization of a compound of formula (I) with a chiral auxiliary
20 followed by separation of the resulting diastereomeric mixture and removal of the
auxiliary group to provide the desired isomer, or by separation employing a chiral
stationary phase.
The pharmaceutically acceptable salts of the novel compounds of the present
invention are readily prepared by contacting said compounds with a stoichiometric
25 amount of, in the case of a non-toxic cation, an appropriate metal hydroxide or
alkoxide or amine in either aqueous solution or a suitable organic solvent. In the
case of non-toxic acid salt, an appropriate mineral or organic acid in either aqueous
solution or a suitable organic solvent can be used. The salt may then be obtained by
purification or by evaporation of the solvent. |
30 The compounds of formula I inhibit the activity of 5-lipoxygenase enzyme. The
ability of the compounds of the formula I to inhibit 5-lipoxygenase enzyme makes
them useful for controlling the symptoms induced by the endogenous metabolites



i nvention are readily prepared by contacting said conpounds with a
stoichionetric 25 anobunt of, in the case of a non-toxic cation, an
.appropriate netal hydroxi de or alkoxide or amine in either aqueous sol ution
or a suitable organic solvent. In the case of non-toxic acid salt, an
appropriate nineral or organic acid in eBther aqueous solution or a
sui t abl e organic sol vent, can be used. The salt may then be obtained by

puri fi cati oRngngfiomamskidanic apidin apmammaliyesitbjectFspecialliphuman sbiret. dhe

formula | inhihj RUR S A - z i ian@f the
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useful for gamdsrial Whih théQcGiMilAweTs of AfidRRIni2Yadid enetisblBesar¢sthariaahativet es

8 arising fromarachidonic acid in a mamal i an subject, especially human

subj ect. Théactempewadsallergict heanehial casthma,alskin jdisarderspr theumatoidy agthritis,

et d ot atfoPrebethots” HRE TubhBaRE. Tk, BF. LolfplREL Bt B Bl EaR T "
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Thus, the conpounds of “the formula | and their pharmaceutically acceptable
salts are obf prefianmatory diseases in 3 humanesubjeetat or al | evi ati on of inflammatory

di seases in a human. subj.ect. The abil |t f the.c u of the fornula l
Lo inhibit thelhk aPUy #fo‘ﬁet%@WPB&?SéK%g%"%‘H%}rrg’%&gghﬁ@ﬁ@@f oLl
itro and i ' 0. N dgy r (77:7>9 i
\altlssay usi nlgjlnrqgj;‘)yzﬁe Féﬁéz% H{Sn;gh?wﬁo?%ﬂgq%%%a(ﬁ&tfﬁl ﬁﬁiiagiptvﬁgnb )géé lt:')be“é,r‘;I the
denonst r diledtandardigrocedugisng hepari ni sed human whol e bl ood (British Journal

of Pharmacol ogy: (1990) 99, 113 -.118),. which . determ ne e i nhibitory
effect of sate ~ yman whele blood (HWH)" ;5
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heal t hy donors were prel ncubatngg‘ w th drugs ed 1 n dinethyl sulfoxide
(final concé¢Btirish Jowrnal .of Phdrmacdlogyri (1990) 39] elrl3] ;1 8hewhich determinesdpéior e

A21387 (60 d He id (2.5% Sekjpsui Chem . LTD,., J
wer e ad((jed ggﬁ{jtr)i]lo% %Pfect oPaga?é) ! co pound% one 5-?ilf)loxyge%£\nseca(ll.0?o meta-gohém_ %Pan)

15 arachidonic acid. Aliquots of heparinized human whole blood (1 ml) from healthy
donors were preincubated with drugs dissolved in dimethyl sulfoxide (final
concentration, 0.1%) for 10 min at 37°C, then calcium ionophore A21387 (60 uM)
and Heparapid (2..5%, Sekisui Chemical Co. LTD., Japan) were added and
incubations were continued for further 30 min. Reactions were terminated by rapid

20 cooling in an ice bath. Blood-clots induced by Heparapid were removed by
centrifugation. Acetonitrile (ACN, 1.5 ml) and PGB, (200 ng, as internal standard)
were added to supernatants. Samples were mixed by Voltex mixer and precipitated
proteins were removed by centrifugation. Supernatants were diluted to 15% ACN
with water and were loaded onto prewashed Sep-Pak C,y cartridge (Waters

25 Associates, Milford, MS, USA) and arachidonate metabolites were eluted with 4 ml
of 70% methanol. Methanolic extract was evaporated and the residue was then
reconstituted in 250 ul of 67% ACN.

ACN reconstituents (100 ul) were injected onto a reversed phase C,q column
(Wakosil 5C18, 4.6x150 mm, Wako Pure Chemical Industries LTD, Japan).

30 Column temperature was 40°C. HPLC analysis was performed by Hewlett Packard
model 1090M HPLC system. The chromatographic was achieved by gradient elution
using two different mobile phase ( mobile phase A consisted of 10% ACN, 0.1%



i hcubations were continued for further 30 min. Reactions were terninated by

rapid 20 cooling in an ice bath. Blood-clots induced by Heparapid were
renmoved by centrifugation. Acetonitrile (ACN, 1.5 m) and PG@2 (200 ng, as
| ht ernal standard) were added to supernatants. Sanples were m xed by Voltex
m xer and precipitated proteins were r eno¥ed by centrifugation.

Super nat ant s re diluted to % ACN with water and were | oaded gnto
prewashed Sepd WO[‘@FF‘T agigh ?-‘?41 3@@5 ety lamine; Asmeh ?eap@%se R1oongisted ofB0%isA)
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phase ( mbl'@aﬂhﬁ@ﬂb&wmbs&’emeqtm%d\ﬁﬁa,atm% HHTtahdeLHEﬂ‘EaQstlc
acid and 0.05%triethyl am ne; nobile phase B consi sted of 80% ACN, 0.1 %

trifl uoroacemnim; raspedtively) mdoamtoprrecmwarﬁ(i&)recm fabnsar cegression wsed
conti nuously sggtlﬁ&e alheI lum The HPLC gradi ent was progranmed as
foll ows (vvhe% ]!g@ ¥¥om o0 to 9.7 nin, a linear gradient from35 to
100% of 5 mobi '%@B@ﬁg?lﬁadﬁnotfwrﬁawrr&&&m ik the de]dWm{’@i’d&ﬁpl@i wehd!tested in

products were quantitated by UV absorbance [err err] at 275 nm HHT
and 5- HETEl(htthez a&mngnuomgﬁecwmdyﬂ\eyndem@ewndprmmﬂ the/ a[:éuty 1o indubit Sy .
Li near regre ion was used to estimate [err] values. The conpounds of

fornula | ?‘l‘ﬁ?&%“t"ﬁgyf ol I oW g exarrpl es were tested in 10 the
af orement i ong BSii AV isP cRBSTd ¢ Ld bYal g bi t
5- |ipoxygenase actl : S of Tes

- conpound adniphatelet metivativg facter@AE) indused lethalitytinvimidgeng f act or ( PAF)

| nduced | et hal I’He in vn;o potency after oral administration of test compounds to ICR mxce
15 (male) was determined using the PAF lethality assay in a similar manner as ‘that
described in the following articles: J. M. Young, P. J. Maloney, S. N. Jubb,.and I,

S. Clark, Prostaglandins, 30, 545 (1985); M. Criscuoli and A. Subissi, Br. J.
Pharmac., 90, 203 (1987); and H. Tsunoda, S. Abe, Y. Sakuma, S. Katayama and

K. Katayama, Prostaglandins Leukotrienes and Essential Fatty Acids, 39, 291

20 (1990). PAF was dissolved at a concentration of 1.2 pg/ml in 0.05 mg/ml
propranolol-saline containing 0.25% bovine serum albumin (BSA) and injected
intravenously into mice at a dose of 12 ug/Kg. Mortality was determined 1 hr after
PAF injection. To investigate the effect of S-LO inhibitors, compounds were
dissolved in 5% tween 80, 5% EtOH-saline and administered orally (0.1ml/10g)

25 45min prior to PAF injection. Linear regression was used to estimate EDs, values.
For treatment of the various conditions described above, the compounds of
formula I of this invention can be administered to a human subject either alone, or
preferably in combination with pharmaceutically acceptable carriers or diluents in a
pharmaceutical composition according to standard pharmaceutical practice. The

30 compounds can be administered by various conventional routes of administration
including oral, parenteral and by inhalation. When the compound are administered
qrally, to treat an inflammatory condition in a human subject, the dose fange will be



The in vivo potency after oral adm nistration of test conpounds to ICR m ce
15 (male) was determ ned using the PAF lethality assay in a sim/lar manner
as that described in the following articles: J. M Young, P. J. Ml oney, S
N. Jubb, and J. S. dark, Prostaglandins, 30, 545 (1985); M Criscuoli and
A. Subissi, Br. J. Pharmac., 90, 203 (198%; and H Tsunoda, S. Abe, Y.
Sakuma, S. Katayama and K. Katayama, Prostagl andins Leukotrienes and
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i nvestigate the effect of 5-LO inhibitors, conmpounds were dissolved in 5%
tween 80, 5%abowtH).ddbiln@ mgikig af body sveight bf dheyhiipag Gulljett to0e) treated! et dayor i or

to PAF injection. Linear regression was used to estinmpie, ED5O yal ues. . For
treatment. of 18 Rame inftuiies LAY P GeCeiy b e dOSABEY BUBIS e Bl g the
formula | of 3 | eﬂHcEé%ﬁg’ j: 1) ré#ﬂﬁ& | saehther
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phar maceuti c ractice. The .conpounds can be admi ni stered by various
convent i onal a?‘oﬁ?"@ﬁ“léf %H‘?‘mds?)l?‘?‘%& g@"ﬁ‘ﬁ‘*‘rﬁi’f‘@di ng oral, parenteral and by

i nhal ation. Wh h o] agud nj orgl | : 2t :
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f r om about100 pharneacéGtically kagceptatile dzltsiedngbe adrhinidtered ufgreextantphe,bia the datne df per

day, preferably fromaboyt 0.5 to 10 ng/ kg of body [ ght per day, in
single or ai {Alets) .,Limn,sas,émasemapa rAGHEPYS SobiHHqnsO 0. Jagthe an

effective do | “Eﬁ:aﬁi : | e
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necessary tocomestdrchaRustherilubritating agents isuch as neagnestuthhsteatateagre comindnly
y, according to the age and response of the individual

necessari | yw\éq?ciedasln e L s ia(qt : .
patient as t e qayh of Apsuesy disefuy, difpents arg, Jactasgtand drjed, Coms SBFAR- t he
potency ofyst Me?larahil&%a{usmwnﬂ'eb?éqﬂﬂe@% "bral Pi{sg,d_'the active ingredient is
combined with emulsifing and suspending agents. If desired, certain sweetening
and/or flavoring agents can be added. For intramuscular, intraperitoneal,
subcutaneous and intravenous use, sterile solutions of the active ingredient are 'usually
prepared and the pH of the solutions should be suitably adjusted and buffered. For
20 intravenous use, the total concentration of solute should be controlled to make the
preparation isotonic. In general, the therapeutically-effective compounds of this
invention are present in such dosage forms at concentration levels ranging 5% to 70%
by weight, preferably 10% to 50% by weight.
EXAMPLES _
25 The present invention is illustrated by the following examples. However, it should
‘be understood that the invention is not limited to the specific details of these
examples.
Melting points were taken “;ith a Bﬁchi melting point apparatus (535) and are
uncorrected. Optical rotations were obtained on a JASCO DIP-370 polarimeter. All
30 NMR spectra were measured in CDCl; by a JEOL NMR spectrometer (INM-GX270,
270 MHz) unless otherwise indicated and peak positions are expressed in parts per
" million (ppm) down field from tetramethylsilane. The peak shapes are denoted as



For oral administration, the compounds of the invention and their 10
pharmaceutical ly acceptable salts can be adm nistered, for exanple, in the
formof tablets, powders, |ozenges, syrups, capsul es, aqueous sol ution or
suspension. In the case of tablets for Oﬁg use, carriers which are
comonly used include | actose and corn starch. Further lubricating agents

such as magngsi um st ear,af re co nly. added, In t of ¢
useful dilu Wird ?%Fb?e%gﬂ B:Iingrbol%‘orqn E%%"r’cﬂ“‘“?sq a‘%ﬁ @qﬂ@i@
suspensi ons glgqrequired for oral use, the active ingredient is conbi ned

with enul sifing ‘and suspending agents. |f desired, certain sweetening
and/ or flavori Mheafpiiowing abbrbeiatickicare &sed: iBocr fomresbuoxycartonyl, DM el |

subcut aneous and i nt ravenous e, sterile oJ ut of tiv

i ngredi ent adimethylforma gé ﬁ‘h‘i“\eﬂylﬁb‘ oxidey Jﬁ&%if&ﬂﬁ-@g g‘fféﬁ'leﬁl:‘ﬁe or
suitably JWMPE fered For 20 intravenous use, the total
concentratTon of solute s'houl d be controlled to nake the preparation

i sotonic. In general, the therapeuti cExkhinphf 1ective conpounds of this

i nvention are pr esent in such dosage forms at concentr tlon | evel s rangi ng
5 %to 70% hYy-16 i pnoxy)230xqlope hydroxyuves The
However, it

present i nvegé: g}‘ ! S i
shoul d be u specific

details of theswa&am&e@unmu nQomhéﬁof (messagmmw M/st hRPecE’eleUetdﬁ-?LIJ ng

poi nt apparatus (535) and are uncorrected. Optical rotations were obt ai ned

on a JASCH) Bryelapeotenei1=0li(kgstTeP3ImM)) mmﬁMPhlae%m,%Z@Mba drnTHE ]
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tetranet hyl sefiRfaturk )peﬁheﬁhﬁﬁﬁ @"eﬂu@lﬁn%ﬁﬁleiswere refriovedidy évaporatioh .t ;
d, doublet; t, ‘triplet; q, quarte quint, quintet; m rrultlglet br

broad. The fhe resiltigg aesidusvastpusified by dlagh chromaingraphy eluting with 6shyl acetatery | |
Do hovar of A-Rexangr (o4t 96 ¢ive S5t %a %) BF Y suBHbEP Ebourd ™ " |
15 - 'H-NMR (CDCl,) §; 6.97 (t, J=8.8Hz, 2H), 6.82 (dd, J=4.4Hz, 8.8Hz, 2H),
6.24 (d, J=5.4Hz, 1H), 6.16 (d, J=5.4Hz, 1H), 5.87-5.82 (m, 1H), 5.44-5.38 (m,
1H), 2.40-2.24 (m, 2H), 2.05 (s, 3H).
IR, 4R)-trans-4-(4-Fluorophenoxy)-2-cyclopenten-1-ol (step B);
To a stirred solution of (1R,4R)-4-(4-fluorophenoxy)-2-cyclopenten-1-yl acetate
20 (1.55g; 6.56mM) in methanol (10ml) was added KOH (0.65g; 9.84mM) in water

(8ml) at rt. After stirring for 15 min., volatiles were removed by evaporation. The

residue was taken up with ethyl acetate (70ml), and the whole was washed with water
(50ml), brine (S0ml), dried over MgSO,, and concentrated in vacuo to give 1.25g
(98%) of the subtitled compound.

25 'H-NMR (CDCl,) §; 6.97 (t, J=8.8Hz, 2H), 6.82 (dd, J=4.4Hz, 8.8Hz, 2H),
6.18-6.12 (m, 2H), 5.44-5.42 (m, 1H), 5.14-5.08 (br.s, 1H), 2.33 (ddd, J=2.9Hz,
6.6Hz, 14.3Hz, 1H), 2.16 (ddd, J=3.3Hz, 6.6Hz, 14.3Hz, 1H), 1.68 (br.s, 1H).

1S,4R)-cis-4-(4-Fluorophenoxy)-2-cyclopenten-1-yl benzoate Q)
To a stirred solution of (1R,4R)-trans-4-(4-fluorophenoxy)-2-cyclopenten-1-ol

30 (0.62g; 3.2mM) in THF (12ml) was added triphenylphosphine (0.92g; 3.51mM),
benzoic acid (0.43g; 3.51mM), and DPAD (0.71g; 3.51mM) at rt. After stirring
overnight, volatiles were removed by evaporation. _The residue was purified by flash



5trifluoroacetic acid. Exanple 1

N-{(1R 4R)-trans- 4-(4- Fl uor ophenoxy) - 2- cycl opent en- 1-yl } - N- hydr oxyur ea

(1R 4R)-trans-4- (4-Fl uorophenoxy) - 2-cycl openten-1-yl acetate (step A): To a
stirred solution of 4-fluorophenol (0.785g; 7mV), (1S, 4R)-cis-4-acetoxy-2-
10 cycl opentene-1-ol (1g; 7.03nmM), and trl2phenyl phosphine (2.02g; 7.7m\) in
dryTHF (20n) was added diisopropyl azodicarboxylate (DPAD; 1.56g; 7.7mV)
at room t enpehromategraphy eluting withsthiyl acataje-aviexang)tit: 10)uolgine 0.82g @6%) oftheved
by evaporatlor‘? he resultl ng residue was purified by flash chronatography
eluting with \é 4. n’hexane (1:20) to give 1.55g (94% of the

btitled = 8 = d,
L et cpo Y g g e o0 -1
5 87-5.82 (m7.43Ht, 1&747H5. A8), (6098 (t) =81HA- 21)21590%68!{!!1,211@,56@963341:;1,(1
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20 (1.55g; 614 h (10mM) was added KOH (0.65g; 9.84mV) in

water (8n) érlt Qﬂ\ﬁz’Aﬁ S?ﬁ?rl ng for 15 min., volatiles were renoved by
evapor at i on. B FIvoe i i Gtei BY:e (70m ), and the
whol e was vvashed vmth wat er dried qver MgSH™M, and

concent rated i nI9atuBirred QPU’&?OE 2}59(1§9§{’])§Cliﬂ4 %W%ﬁdz‘ébﬂﬁmm 196

"H-NVR [err 2 J

6. 18- 6. [12 (L]be%‘%@t%% ﬁ%‘g%ﬁ‘gﬁﬁﬁﬂqﬁé?@ lﬁ?% §31L2'“ in
J=2.9Hz, Q06 Waterl@md)-iz Afteristirrihglfor Qdeid, vdlaﬁleB hizere GexﬁbiZed Eyleﬁé;lbratidﬂ). The 68
(br.s, 1H) (1S. 4R) - ci S- 4- (4- Fl uor opheng a/ml) -cycl opent en- 1tg/wabenzoate

(step CO); Toresidyewasdakengip, with gthyl acetate (5 it was washed wi ter (50ml)
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vol atiles were renoved by evaporation. The residue was purified by flash
in vacuo to give 0.6g of the subtitled compound.

15 'H-NMR (CDCl,) §; 6.98 (t, J=8.8Hz, 2H),'.6.88-6.82 (m, 2H), 6.14 ‘(dd,

J=6.2Hz,- 12.8Hz, 2H), 5.07-5.03 (br.s, 1H), 4.78-4.73 (br.s, 1H), 2.85 (dt,
J=7.3Hz, 14.3Hz, 2H), 1.78 (dt, J=4.0Hz, 14.3Hz, 1H), 1.79 (br.s, 1H).

1}h xylamine (step E):

20 Toa stirred solution of (1S,4R)-cis-4-(4-fluorophenoxy)-2-cyclopenten-1-ol (0.6g;
2.75mM) in THF (12ml) was added triphenylphosphine (0.8g; 3.025mM), BocNH-
OBoc (0.71g; 3.025mM), and DPAD (0.61g; 3.025mM) at rt. After stirring for 2
hrs, volatiles were removed by evaporation. The residue was purified by flash
chromatography eluting with ethyl acetate-n-hexane (1:10) to give 0.689g (62%) of

25 the subtitled compound.

H-NMR (CDCl,) 6; 6.96 (t, J=9.2Hz, 2H), 6.82 (dd, J=4.4Hz, 9.2Hz, 2H),
6.17-6.13 (br.s, 1H), 6.06-6.03 (m, 1H), 5.55-5.48 (br.s, 1H), 5.42-5.35 (br.s, 1H),
2.36 (ddd, J=3.6Hz, 6.6Hz, 14.2Hz, 1H), 2.28-2.15 (br.s, 1H), 1.51 (s, SH), 1.49
(s, 9H).

0 N-{(1R.4R)-trans-4-(4-Fluorophenoxy)-2-cyclopenten-1-yl}-N-hydroxyurea (step F);

AsolutionofN, O-bis(terz-butoxycarbonyl)-N-{(IR, 4R)-trans-4 @é- fluorophenoxy)
2-cyclopenten-1-yl}hydroxylamine (0.688g; 1.68mM) and TFA (1.3ml; 16.8mM) in



12. chromat ography .eluting with ethyl acetate-n-hexane (1: 10) to give 0.82g
(869 of the subtitled conpound. "H-NVR [err] [err]; 8.04 (dd, J=1.5Hz,
8.5Hz, 2H), 7.56 (t, J=7.7Hz, 1H), 7.43 (t, J=7.7Hz, 2H), 6.98 (t, J=8.1Hz,
2H), 6.90-6.84 (m 2H), 629623(m 535@) 588582(m 1H), 5.19-5.15
(m 1H), 3.08 (quintet, J=7.3Hz, 1H), (dt, J=4.4Hz, 14.7Hz, 1H).

éé?off%a"i)?'é@é&%ﬁﬁr%ﬁ%”%%ﬁi% CARBE it ki che ?%s;qu%%%s #
0.82g; 2. 7 des M4 NaHEO
E4m )9 After “sti rrlt?fg‘t ?%r&ﬂé (Ers )’ a“?;%‘?l es ?A/e% ‘&gsrtrlb%\a/ggd&y evapor at on\NaEI'ﬁ(ra
resi due was sohition (SOm), tvhta‘t(liﬂinl)a(bemaT(EOMBOdhbd oserMgBOypand eonberirated in

wat er (50M ). The agueous Iaé1es was extracted with ethyl acetate (40m),
and the combvasee t%g@rﬁ 858 af theshygsaxdamine: h wat er (50m ), brine (50m),

compound. 15° 10rq s R e e sRaiRytiine gplaifeg spide, 0 58 p Tk (iff!

4 (5, e gty G, el

(br.s, 1H). ethaobi(@pbevas. asd%xa;@avq;émys )vcn femoed by evaqporation. ‘The residue
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20 To a stlr‘V

of (1S, 4R) - cqm&r&ﬂ“ uu@ragabmm@gy& staycl openten-1-ol (0.6g; 2.75mV) in THF
(12n) was added trl%henyl phosphi ne &-?NI&R 3.025mV), BocNH OBoc (0.71g

3.025m\M), 1@&nd Dmap {37.5-188.53 Cotdsedy) @M(SD-de)li,r P (sorliD,ht.40 (t

Chr omt ogr Al B AR £H), BOE 2P Rr 2HBup.4106, 260, 80 ¢RI 2By St £, 9615
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5. 55- 5. 48 (tﬁalgd pr)CnEnNzﬂz? % i’bl“v,sH ;5|r99 N, 351(ldE9und;=©,86499 Gl,dwfzkg

14. 2Hz, i =2.15 (br.s, 1H), 1.51 (s, 9H), 1.49 (s, 9H). 30 N-{(1
R 4R) - trans IXtE ruorophenoxy)-z-cycl openten- 1 -yI }- N-hydroxyurea (step
F); 15 Example 2

N-{(1S,4R)-cis-4-(4-Fluorophenoxy)-2-cyclopenten-1-y1}-N-

The titled compound was prepared according to the procedure described in
Example | using (I1R,4R)-trans-4-(4-fluorophenoxy)-2-cyclopenten-1-ol instead of
(1S,4R)-cis-4-(4-fluorophenoxy)-2-cyclopenten-1-ol in step E. m.p. 142-143°C (dec).

20 'H-NMR (DMSO-dy) §; 9.03 (s, 1H), 7.11 (t, J=8.4Hz, 2H), 6.99-6.93 (m,
2H), 6.40 (s, 2H), 6.03-6.01 (m, 1H), 5.92-5.88 (m, 1H), 5.20-5.15 (m, 2H), 2.66
(dt, J=7.7THz, 14.6Hz, 1H), 1.74 (dt, I =6.3Hz, 14.6Hz, IH). Anal. Ca]cd. for
C,,H.,N,O,F: C, §7.14; H, 5.19; N, 11.11. Found: C, 56.99; H, 5.22; N, 11.05.

25 ' Example 3

N-{(1R,4S)-cis-4-(4-Fluorophenoxy)-2-cyclopenten-1-yl}-N-hydroxyure
1S.4S)- -4-(4-Fluorophenoxy)-2-cvclopenten-1-ol:

To a stirred solution of (1S, 4R)-cis-4-acetoxy-2-cyclopentene-1-ol (1g; 7.03mM)

in DMF (10ml) was added imadazole (1.05g; 15.48mM) and rert-butyldimethylsilyl

30 chloride (1.17g; 7.47mM) at rt. After stirriné overnight, the mixture was poured
into water (S0ml). The whole was extracted with ethyl acetate-n-hexane (1:1, 70ml
x2), and the combined organic layerS washed with water (50ml), brine (50ml), dried



A ‘sol ution of N,

O bis(tert-butoxycar bonyl) N-{(1R 4R)-trans-4-(4-fluorophenoxy) -

2-cycl opent en- 1-yl } hydr oxyl am ne (0.688g; 1.68mM) and TFA (1.3nl; 16.8mM\)
in 13 [err] (5m) was stirred for 3 hrs. After renoval of vol atiles, t he
resi due was taken up with ethyl acetate (Q@rﬂ) and the whol e was washed

with saturated [err] solution (50nm), water 50n81?)g brine g&) dried
over MySO4, dm@r@&é%manétceapmﬁra@déndaw gigive ¢ gqbal;ttx)wé ((1;335 mﬁﬁgrrﬂﬁ 5
T € | ned above In

(7) S\tmiagrSdabé‘gylﬁH‘%@’(‘%’(‘@i‘f}%g?g’iig‘&ﬁg}@ 1‘88?8 2.18m\) R /M

stirring for 1 Mg NMREOBCL) ¥715.9746, Pedslgmz aH), $B&Ud, |I@£5 SH&GIH?,TTSNGd(tby

evaqgporation. The residue was recrystall i zed from et y acet at e- n- hexane

(2 1) to provi=d0bz21H)(49%(t,J=4.08z; L1H) 2198 ddpbad OHe 18| arGOe(QSIerWa.l S.

J 8 A 2%61 59%3%(%%49%%& |_9L$§N5 @/'Bg#?er [3] )10; (g 0? (SSZI—él_D 1H)7 1g g%
L) 330,20 st P4 o i a1
H, 5. 22; N late@te (1L84g; 7. O3an)1 and potassium carbonate (1.4&6galth5EmM) in methanél

N-{(1S. 4R 4-(4-Fl 2- ten: 1- N hyd T

E btk ﬁ%@&a%@éﬁ%m&%ﬁm ¥ s of b il B e
Ex le 1

i ngtm;ag of u?:@ﬁé‘%ﬂ S- %ltﬂE gfﬁ?} ﬁ“&?%%&gmg?@ %“c‘)%é g&??ﬂ% n&l"sdtecl‘a”pate

En p. Jlgz;lhzmqsomx)bnneqsoml), drici\dvet IMESD [amdrdo)lbenra]ed B Q&u(nstp give 1. 65g11
t, J=8.

5.92-5. 88 (m(%lmt)‘!f QBE > rff";%-ﬂylg@eé‘@g’{lbﬂo I%Z'Fyqlpeentq_'g}@m 1.74
19 117 Pouna:  CToAsmed ﬂxﬂ@%“{?ﬁi‘%‘o’gﬁr %ﬁ“ﬁ"ﬂhﬁsﬂ%ff*cyt*"ﬁ"éﬂ’“*-‘“’

Exanmpl e 3 (1.65g; 7mM), 4-fluorophenol (0 94g; 8.4mM), and triphenylphosphine (2.2g;
N (1R 45)- CI8844 4111F|’I‘lf-?1=r %Bgr%ln)oi(v%g _adt_iedy %lP%lgn(tleyg,ls %m}M) ah¥tqr A grr gtlmng
15 overnight, volatiles were removed by evaporation. Chromatographic purification of
the residue eluting with n-hexane provided 1.53g (71%) of (1S,4S)-trans-4-(4-
fluorophenoxy)-1-(tert-butyldimethylsilyloxy)-2-cyclopentene. |
H-NMR (CDCl) §; 7.00-6.93 (m, 2H), 6.83-6.78 (m, 2H), 6.07 (s, 2H), 5.42-
5.35 (m, 1H), 5.15-5.07 (m, 1H), 2.29 (ddd, J=2.4Hz, 6.9Hz, 14.3Hz, 1H), 2.09
20 (ddd, J=3.6Hz, 6.9Hz, 14.3Hz, 1H), 0.90 (s, 9H), 0.09 (s, 6H). |
To a stirred solution of (18,4S)-trans-4-(4-fluorophenoxy)-1-(tert-
butyldimethylsilyloxy):2-cyclopentene (1.52g; 4.94mM) in dry THF (15ml) was
added tetre-n-butylammonium fluoride (IM. solution in THF; 7.4ml; _'7.4mM) at rt.
After stirring for 2 hrs, volatiles were removed by evaporation. The residue was
25 taken up with ethyl acetate (100mi), it was washed with water (S0ml), brine (50ml),
dried over MgSO,, and concentrated in vacuo to give 1.34g of the subtitled
compound. 'H-NMR (CDC},) §; 6.97 (t, J=8.8Hz, 2H), 6.82 (dd, J=4.4Hz,
9.1Hz, 2H), 6.16 (br.s, 2H), 5.46-5.40 (m, 1H), 5.15-5.09 (m, 1H), 2.34 (dq,
J=3.3Hz, 14.3Hz, 1H), 2.17 (dq, J=3.3Hz, 14.3Hz, 1H), 1.64 (br.s, 1H).
30 N-{(1R,4S)-cis-4-(4-Fl henoxy)-2-cyciopenten-1-yi}-N-h
The titled compound was prepared according to the procedure described in
Example 1 using (18,4S)-trans-4-(4-fluorophenoxy)-2-cyclopenten-1-ol instead of



(1S . 45)-trans- 4- (4-Fl uor ophenoxy) - 2-cycl openten- 1-ol; To a stirred
solution of (1S, 4R)-cis-4-acetoxy-2-cyclopentene-1-ol (1g; 7.03mM in DW
(10OM) was added i nadazole (1.05g; 15.48nm\V) and tert-butyldinethylsilyl 30
chloride (1. 17g; 7.47mM) at rt. After ste];irlng overni ght, the m xture was
poured into water (50n1) The whol e was racted wi th ethyl

tate-n-h m nbi ic | hed
o th vt o | SBR-Sisr- G arinondidaty ot R InWRTE ©and” concent r at ed
in vacuo to gi vmpl 1%4913(9%6@&) 'ﬁfNM{B(ﬁﬁs%aéges s, 1H),7 11 (¢, J=8.4Hz,

butyl di met hyl sily openten-1-yl acetate. MR [err] Jerr]: 5’97

(d, J=5. 5Hz 2H}|)699-%93(m 2m5659|z(s,211-5),603w1((m, Uﬂ45($\azs 88 1gm, lH)7220t-
0 50 (2 85 é@gé&) 366 @ 7=7hre, fa 8 Yo 15 %G 1 26 34, 18008, 3. 57

Astirredsu r § 71 t nt en-
1-yl acet a'?g g%u 181'4‘.5[#!;’1 ﬁtga%‘rs?ﬁn?cgrlgrg&ﬁ%llygg?@%C%glrltf\lbpﬂ

met hanol (306121 Ws1Ek09rred for 2hrs. Water (50m ) was added to the
m xture, and the whole was extracted ywth ?yl acetate (100m ). The
organic layer was washed with water 1 br| ne (50n1) dried over
MySO4, and cqpea’t 4ALES (¢l 09

(1R, 4S)-cis-2- ' ' 1 [ rred
sol ut i onof (1R, 4fhe mﬂadﬁbdmpdunbuwi @reparéayheodrdihgxw anecpniceqlm‘atdescnﬂed)lm

(1. 65g; 7% 4-f | uoropheno e‘&s and triphenyl phosphi ne

8.4mV) inl Exerm tmg AR )m%@ ﬂgoronhw) acyslopenter-drol ips 95 15

ht , hi
oueT T On on R MR SR @ ARTBNACRN. £PARBA 01 N G@BRCOT 2P ©
( (1tS 4'[8) bt "(’ alnz %gpﬁ'llsnllprcﬁbﬁ)pxn)w (Dl;/[SO-dG)IG 9.03 (s, lH), 7 10 (t I 8 4Hz,,
er u I ne S| oxX opent ene
2”6 o L ST 695, o 3eitn, 5. i RS, 643 (6, 2. (On10 10 118, R0 396

L2 g st g s ot o, (AR

(1S, 4S) - trlénilmﬂ} (Caléd. Uor TYUIEGNO,F: L, (SE14;-H, 5.19; N, 11.11. Found: C, 56.94; H,
5.21; N, 11.13.

Example §
-{(1R,4R)-trans-4-(4-Cyanophenoxy)-2-cyclopenten-1-yl}-N-hydro
The title compoimd was prepared according to the procedure described in
20 Example 1 using 4-cyanophenol instead of 4-fluorophenol in step A.
m.p. 162-163°C (dec). 'H-NMR (DMSO-dy) §; 9.04 (s, 1H), 7.75 (d, J=7.7Hz,
2H), 7.10 (d, J=7.7Hz, 2H), 6.41 (s, 2H), 6.12 (d, J=5.5Hz, 1H), 6.00 (d,
J=5.5Hz, 1H), 6.57-6.53 (m, 1H), 6.41-6.36 (m, 1H), 2.37-2.27 (m, 1H), 1.99-
1.87 (m, 1H). Anal. Caled. for C,;H,;N;O5: C, 60.23; H, 5.05; N, 16.21. Found:
25 C, 60.35; H, 5.06; N, 15.91. |
Example 6
-{(1S.4R)-cis-4-(4-Cyan henoxy)-2-cyclopenten-1-yl13-N-hydrox
The titled compound was prepared according to the procedure described in
Example 2 using (1R,4R)-trans-4-(4-cyanophenoxy)-2-cyclopenten-1-ol instead of
30 (1R,4R)-trans-4-(4-fluorophenoxy)-2-cyclopenten-1-ol.
m.p. 180-181°C (dec). 'H-NMR (DMSO-d,) §; 9.03 (s, 1H), 7.75 (d, J=8.0Hz,
2H), 7.13 (d, J=8.0Hz, 2H), 6.37 (s, 2H), 6.03 (d, J=5.9Hz, 1H), 5.94 (,



but yl di net hyl si | yl oxy)-2-cycl opentene (1.52g; 4.94nM) in dry THF (15m) was
added tetra-n-butylamoni umfluoride (1M solution in THF, 7.4mM; 7.4m\) at
rt. After stirring for 2 hrs, volatiles were renoved by evaporation. The
residue was 25 taken up with ethyl acetatg (100m ), it was washed with
water (50m ), brine (50m ), dried over Ng M, and concentrated in vacuo to

S8%ar, ) =8B (Y ST SRR Y, 5. 20,5 ITUMIRR TS0 e, BT

1H), 5.15- 5 090((m, II-FJ). AﬁaBCaddt] fodEZHINGO,:1E, 8023; H)5.0%; N?16dn Fbard3Hz,
14.3Hz, 1H), 1.64 (br.s, 30 N-{(1 R

.4S) - ci s-4- (ﬁ, ﬁpéésé'bh%%x -19 ngclopenten- 1 -yl }-N-hydroxyurea: The
titled conmpound was prepared accor di nﬁ(‘]%'(r}' i%z procedure described in -
Exanpl e 1 using (1S 45S) - trans 4-(4-f L noxy) - 2- cycl openten 1-ol
i nstead of § N 4 " HOh ORGIE) 2T OCA 6 .

E. mp. 137- ) ' 03 (
J=8. 4Hz, zmthmms(m 2H) , 640(3 2H) , 603601(m 1H). 5.92-5.88

Sm6 é::ll)z 5422 gblé‘m §°K‘%P“‘g Mas e%’?faa Tcgyﬁﬂg (]Eg' tg; mgce!aqre éeichb(aﬂlt in

11.11. Foundgx §np157l d¢ing BL(4ludtop h@noﬂy% pitol Enaerd of 4- ﬂuorophenol in step A.
N-{(1S.4S)-trans- uor ophenoxy) -"2-

tE;( tleld C(irrpoundnmié’bg@@‘%gwchcmﬁal?égi gg{ (‘@?&gg@miéﬁ \ &%x réa The
| ng'[rgag oﬁes‘i&% %18{5?%@)467'5} ?Pég an%@%o}( x?éﬁ-&ﬁﬂ)eﬁﬂegﬁ &nzﬁh b a9 c
mp. 451 15%; {zﬁ?Cé 1?5&;}%&@5@& SRE3 'Y H[; 7, 15-29166% ﬁﬁi)2 21861, 807(,.?011415

J=5. 2Hz, lH)Anﬁ malo(dd foﬂeal-mﬂi,O‘E:LI;, 6579;2}{54398,(18; 8$L4 ﬁe)md:ZC36227125{,(,m

111), 1.94- 15 Anal. Calcd. for [err]: C 57.14; H, 5.19; N,
11.11. Found‘gg ﬂf“é%i”- H 5.21: N 11.13. .

Example 8

The titled compound was prepared according to the procedure described in

Example 2 using (1R,4R)-trans-4-{3-(4-fluorophenoxy)phenoxy}-2-cyclopentene-1-ol
instead of (1R,4R)-trans-4-(4-fluorophenoxy)-2-cyclopentene-1-ol.

20 m.p. 130-131°C (dec). [e]p= -41.07° (ethanol, ¢=0.112). 'H-NMR (DMSO-
do) &; 9.05 (s, 1H), 7.40-7.05 (m, SH), 6.80-6.45 (m,3H), 6.34 (s, 2H), 6.10-5.85
(m, 2H), 5.30-5.05(m,2H), 2.75-2.55 (m,1H) , 1.85-1.65 (m, IH). Anal. Calcd.
for C,;H;;N,O,F: C, 62.79; H, 4.98; N, 8.14. Found: C, 62.67; H, 4.97; N, 8.25.

Example 9 _
25 N- 4R)-cis-4-{2-tert-Butyl-5-(4-fluorophenoxy)phenoxy}- lopenten-1-yl]-N-
hydroxyurea | '
The title compound was prepared as a side product in Example 8.
mp: 148-151°C. [a]p = -54.09 (c=0.12, ethanol). 'H-NMR (DMSO-d,) §:
8.99 (s, 1H), 7.23-7.13 (m, 3H), 7.08-7.02 (m, 2H), 6.67 (d, J =2.2 Hz, 1H), 6.38

30 (d, J=2.5 Hz, 1H), 6.36 (s, 2H), 6.02 (d, J=5.4 Hz, 1H), 5.90 (d, J=5.4 Hz, 1H),
5.23-5.13 (m, 2H), 2.62-2.49 (m, 1H), 1.88-1.77 (m, 1H), 1.30 (s, 9H). IR (KBr)
cm’: 3500, 3380, 2950, 1660, 1580, 1490, 1420, 1200, 1085, 1020, 830. Anal.



Exampl e 5

N-{ (1R 4R) -trans- 4- (4- Cyanophenoxy) - 2- cycl opent en- 1-yl } - N- hydr oxyurea The
title conpound was prepared according to the procedure described in 20
Exanpl e 1 using 4-cyanophenol instead of . 4-fluorophenol in step A mp.
162-163C (dec). 'H-NVR (DVBO-d[err]) [er} 9.04 (s, 1H), 7.75 (d, J=7.7Hz,

2H), 7.10 w7, , . S . = 15, d,
2 1o 10, Sttt ol Ayt 4G, B By JEad., 438 Fimgl 8 6540
1.99- 1. 87 (m Jd 7ﬂ1al Calcd. for [err]: C, 60.23; H 5.05; N, 16.21.
Found: 25 C, 60.3 H 5.06; N, 15.91. Exanple 6

N-{(1S. 4R) - ci s- 4- (4 Cyanophenoxy) 2- did(amnierhoen 1- yI} N- hydr oxyur ea The

titled compoyr ‘. cordl nc de cri beg .I

Exanpl e 2 usiHé R , SRR AR &5 t ead
of 30 (1R ﬁ:\ﬁ% : od- (4- fI uorophenoxy) 2 cycI openten 1-ol. mp. 180- 181C
(dec). [err]) [err]; 9.03 (s, 1H), 7.75 (d, J=8.0Hz, 2H),

7. 139(d J=8. OFﬂhe &‘lﬂé cot‘npaind waﬁpﬂeggreﬂ @écording J teb ted-procedyre Heﬂ;ﬁb@d in 16
J=5.9Hz, 1 5.17
1.79- 1. 70H% ér&c&’i}lefpphﬁeﬂxy Jehenpl l(f&ea‘%H}b&“qu'!Fﬂe N 16 21.
-F d: C 60.5
N?I[J?lR 4R) - traflnsp 41?2 1?%(;'4 Lgai"ophenoxy;ghe(ﬁ%g’y?m%ml%/cli%b%%tkewhdsﬁ ?ol\?-
gydr ox%u(rjea 9[OE§ @, tH)e? 2B 20uind o m 7ptibﬂ£056(inh anﬁmlqdd J=£2e amd(ﬁéd{ze
escri bed in Exa usin uor enox enol__i ns
L or onHbriaD: Brbs6 48 (1, 2Hp 6-3iots, 2HCE D04, 126 ey 110, A Mo 18,12,
th |, c5 d
an 00 (g, %‘(W*?%&Mﬂ’é 7k 133 8, ¥, 44 (ddd,
6. 15-5. 88 (=28)5. 8'5an391(3)2I~&,2H)) IR .(KBrpcrin®y( 3300,1290@, 1835] 1600,(1500] 200,
1140, 845, 785, 760. Anal. Calcd. for C,;H;;N,O,F: C, 62.79; H, 4.98; N, 8.14,
Found: C, 62.78; H, 5.02; N, 8.05. |
15 Example 11

hydroxyurea
The title compound was prepared according to the procedure described in

Example 1 using (1S,4S)-trans-4-{3-(4-fluorophenoxy)phenoxy}-2-cyclopenten -1-ol
20 instead of (1R,4R)-trans-4-(4-fluorophenoxy)-2-cyclopenten-1-ol in step C.
mp: 163-164°C. [a]p, = -172.73 (c=0.10, ethanol). 'H-NMR (DMSO-d,) §:
9.08 (s, 1H), 7.35-7.02 (m, 5H), 6.68 (d, i=8.1Hz, 1H), 6.48 (bs, 2H), 6.39 (s,
2H), 6.15-5.88 (m, 2H), 5.39 (bs, 2H), 2.35-2.16 (m, 1H), 2.00-1.80 (m, 1H). IR
(KBr) cm™: 3450, 3320, 3200, 1620, 1583, 1505, 1485, 1260, 1205, 1140, 1005
25 ,830, 760, 690, 600. Anal. Calcd. for C,;H,;N,O,F: C, 62.79; H, 4.98; N, 8.14.
Found: C, 62.86; H, 4.99; N, 8.16.

Example 12

~ The titled compound was prepaied according to the procedure described in

" 30 Example 1 using 4-phenylphenol instead of 4-fluorophenol in step A.
m.p. 178-180°C (dec). [a]p= +181.82° (ethanol, ¢=0.145). 'H-NMR (DMSO-
dg) 6; 9.14 (s, 1H), 7.64-7.58 (m, SH), 7.44 (t, J=7.5Hz, 2H), 7.31 (t, J=7.3Hz,



Anal . Calcd. for [err]: C 62.79; H 4.98; N, 8.14. Found: C, 62.71; H,.
4.93; N, 8.22. Exanple 8 15

N-[ (1S. 4R) - ci s- 4- { 3- (4- Fl uor ophenoxy) phenoxy} - 2- cycl opent en- 1-yl } - N
hydroxyurea The titled conpound was pr epel%ed according to the procedure
descri bed in Exanpl e2 using

(1R 411 antHr T M?amr B R AH) BN PR 8 614 (P TH) B0 87 3505,
gdgg)-(s[[er rli]SB-S 38§ 2 tb@ﬁoi 90Qm0”1=%2£%nall‘t‘%{w fd?'&gﬁ‘l?m@{ g, )614‘“11{% -
(m’ 2H). 5. 3’645 M(Qmmmrm 15(’2953 M5 1734y N,rln&ss 1.65 (m 1H). ’Anal Cal cd.

for [err]: C 62.79; H 4.98; N, 8.1 Foun C, 6267 H 4.97; N, 8.25.
Exanple 9 25 Lh" L\(h

N-[ (1S. 4R) sCNSF(ERLIAR]-E

. s ¥ 7.‘ Py m. | d
Was prepareo as a sl de product Tn

yl']-N- hydr oxyurea corrpoun
Exanpl e 8. nﬂ_ﬂﬁxﬂﬁerr] [[err]] = -54.09 (c=0.12, ethanol). 'H NMR
(DMsO-d[err]), Lerr 813 2 3, L : :

6.67 (d, J=2. I e’ Qxifg U A NS 3 yer
J:5.4(Hz, 1 l.90(d J=5.4 Hz, 1H), 523513(m 2H) | 2. 62- 49(m .
1H), 1. 88-1.% 1H). 1.30 (s, 9H). IR (KBr) cm: 3500, 3380, 2950, 1660,
1/58?, 1]490, 14?@14031 %‘&@:eglgglﬁnoﬁOgﬂ, (PESS(R) dsc}dlaéetoggﬂﬁﬁbdpedtené-d rol[ €2 f3]3g,
1/ 5[err]: \ , .6,93, un
Exanpl e 1@8N1§6 ¢mi), szhyér@tynbt{\shwﬁgefﬁ%&g@ﬂﬁeﬂ&()mﬁéﬁa&sﬁ}ﬂ %%P%ﬁ‘bﬂ@& n-
1-yl]-N- 5 h r ’ di
prgc]e dur e degﬁéﬁ%ﬁgﬁﬁ?é%b%&%&'ﬁ&ﬁ% PBmPA1 Sl Gt 3. A ater SO}

for 5 hrs, volatiles were removed by evaporation. The resulting residue was purified ,

I\)"

by flash chromatography eluting with ethyl acetate-n-hexane (1:4) to give 7.91g
(quant.) of N-((IR,4R)-trans-4-acetoxy-2-cyclopenten-1-oxy)phthalimide.

15 'H-NMR (CDCL) §; 7.85 (dd, J=3.3Hz, 5.5Hz, 2H), 7.76 (dd, J=3.3Hz,
5.5Hz, 2H), 6.24 (m, 2H), 5.84 (m, 1H), 5.54 (m, 1H), 2.70 (dd, J=3.0Hz, 7.0
Hz, 1H), 2.19 (dd, J=2.9Hz, 7.0Hz, 1H), 2.03 (s, 3H).

To a stirred solution of N-((1R,4R)-trans-4-acetoxy-2-cyclopenten-1-
oxy)phthalimide (9.95g; 32.4mM) in dry CH,Cl, (95ml) was added methylhydrazine

20 (1.8ml; 32.4mM) at -78°C under N,. Aftert stirring for 30min, the mixture was
allowed to warm to rt and stirred for additional 1 hr. The precipitates were filtered
off, and the filtrate was evaporated in vacuo to give 5.09g (quant.) of O-((I1R,4R)-
trans-4-acetoxy-2-cyclopenten-1-yl)hydroxylamine.

H-NMR (CDC);) 6; 6.19-6.15 (m, 1H), 6.12-6.07 (m, 1H), 5.83-5.77 (m, 1H),

25 5.60-4.70 (br.s, 2H), 5.03-4.96 (m, 1H), 2.04 (s, 3H), 2.30-1.97 (m, 2H).

A mixture of O-((IR, 4R)-trans-4-acetoxy-2-cyclopenten-1-yD)hydroxylamine
(5.09g; 32.4mM) and 4-fluorobenzaldehyde (3.5ml; 32.4mM) in ethanol (90ml) was
stirred at rt for 2 days. After removal of volatiles, the resulting residue was purified

_ by flash chromatography eluting with ethyl acetate-n-hexane (1:20) to give 4.35g

30 (51%) of 4-fluorobenzaldehyde oxime O-(1(R),4(R)-trans-4-acetoxy-2-cyclopenten-1-

yl)ether
H-NMR (CDCl,) §; 8.01 (s, 1H), 7.56 (dd J=5.5Hz, 8.8Hz, 2H), 7.05 (t,



Exanpl e 3 using 3-(4-fluorophenoxy) phenol |nstead of 4-fluorophenol. np:
- 133-135C. [[err]] = +35.50 (c=0.20, ethanol). "H-NVR (DVMsO-d[err]) [err]:
9.01 (s, 1H), 7.29-7.20 (m 3H), 7.13705(m 2H), 6.72 (dd, J=2.2 and 8.4
Hz, 10 IH), 6.54-6.48 (m 2H), 6.38 (s, 25) 6.00 (d, J=5.8 Hz, 1H), 5.89
(d J=5.8 Hz, 1H), 5.21-5.12 (m 2H), (ddd, J77 77and132Hz

1635 112?0((1238@1*2123@ 51251%”978}@, %?5%5 T 48 iﬁg@gg{ff%m eﬁ&? %?001

62.79; H, 4. @Pl§=}§ﬁé‘ 75?&”35& 185, 787 (Hda, 7 23.3H¥, 7582 1588, 1H), 2.05

Exanpl e 11
(4-fluorophe@p3y)phenoxy} - 2- cycl opent en- 1- yl']1-N hydroxyurea The t|tIe
conmpound was prepar.ed accordlng to the procedure descrlbed i n Exanp

using (1S, 4S) - tA amixtyrg 0f A-flporebenraldebyde rdmex K-(HRY @bmﬂﬁc‘:@xbﬂ 20

T Bt 3t TR ST, 0

(DVMSO-d[ err ] jnl me&ihnoﬁ(w&:li was Jsti)'r.ed7at3'5f6r Qihr,( akd &Hh vdlatfids wére iaﬁo\idde 1H),
6.48 (bs, 2H), 6.39 (s, 2H), 6.15-5.88 (m 2H), 39(b32,235216
(m 1H), 2.0Oevapostiopm Watpr (10Qmikmyas aﬂdp@r and theswholeaway extracied witlpethyh 583,

[orr: G, bz (GOPag), {9 cpmbined gt aybevasttd it Y Qomyfifpfife "

Exanmpl e 12 gSOm , dried over MiSO4 and concentrated in vacuo to Fwe 3.59g of the subtitled
N Hydroxy-N-{(1 4R) trans-a- (4- phenyl phenoxy) - 2-cycl'opent en- 1-yl }urea The
titled cor’rﬁommpmmd prepared according to the procedure described in 30

175- 180C ( dec) " NRRF REDEDIE, %[GRt 5 (o A8 3HE b efsBostiE )

9.14 - - 1
Ber?r]gHz fés &w 1H), @41‘7-65@ gmgzm) 3. 571, ﬂgsg(i?}a, DHy,. 185, @*gm ] (2%:]!9 ",
6. 00-5. 97 (n(dddH) =2. 6Hz, 66Hz, 92Hz, 1H), 206(ddd -y 7Hz .0Hz, 9.0Hz, 1H).

15 hydroxyurea;
The titled compound was prepared according to the procedure described in

"Example 1 using 4-fluorobenzaldehyde oxime O-(1(R), 4(R)-trans-4-hydroxy-2-
cyclopenten-1-yl)etherinstead of (1 R,4R)-trans-4-(4-fluorophenoxy)-2-cyclopenten-1-
ol in step C.

20 m.p. 150-151°C (dec). [alp= +313.9° (ethanol, c=0.1). 'H-NMR (DMSO-d,)
§; 9.00 (s, 1H), 8.22 (s,1H), 7.70-7.65 (m, 2H), 7.30-7.22 (m, 2H), 6.37 (br.s,
2H), 6.05 (d, J=5.5Hz, 1H), 5.92 (d, ]=5.9Hz, 1H), 5.35 (m, 2H), 2.28-1.90 (m,
2H). Anal. Caled. for C;;H,,N;O,F: C, 55.91; H, 5.05; N, 15.05. Found: C, 56.16;
H, 4.91; N, 15.27.

25 Example 14

hydroxyurea
The titled compound was prepared according to the procedure described in

Example 1 using 4-fluorobenzaldehyde oxime O-(1(R), 4(R)-trans-4-hydroxy-2-
30 cyclopenten-1-yl)ether instead of (1S,4R)-cis-4-(4-fluorophenoxy)-2-cyclopenten-1-ol

in step E.
m.p. 148-149°C (dec). [alp= +49.5° (ethanql, ¢=0.1). '"H-NMR (DMSO-d,)



5.50-5.38 (m 2H), 2.36-1.90 (m 2H). Anal. Calcd. for [err]: C 69.44; H,
6.15; N, 9.00. Found: C, 69.31; H, 5.74; N, 8.83. Exanple 13 5

N-{(1R 4R)-trans-4- (4-Fl uor obenzal dehydeoxi me- 0- 2- cycl opent enyl et her) - 1-yl }
- N hydroxyurea 4-Fl uorobenzal dehyde oxime O (1(R).

4(R) -trans-4- hydroxy 2-cycl opent en- 1- yli‘ét her: To a stirred solution of

N hydr bxy phi iaBi 0 e T 3. 885 (105 Ruhfs, HRY 169 (SR 2 830 hi-aET2( 3HDGB25 1)
s Yol at (’s%kzmﬁ‘ﬁ&ﬁ% 5o 0L s Tl r BRI, S b7 (L LA S " °

hrs, volatil’es"were™r & “vas™

|t0urI fi ed7 gglm(@%fo-tsmgm(mt Qm)amsa euatmglm,tlhsyt(&mht ar26 B, THERxaml.(1: 4)
0 give uan of

N ((1R 4R) -t dcds for £ oNOSE: 65,3 SPbnte A.05; My) 503 hBound: €3, 56.81; H, 4.3%R
[err] [erg_‘)N §§ (dd, J=3.3Hz, 5.5Hz, 2H), 7.76 (dd, J=3.3Hz, 5.5Hz, 2H),
6.24 (m .43 (m 1H), 5. 54 (m 1H), 2.70 (dd, J=3.0Hz, 7.0 Hz, 1H),
2.19 (dd, J=2.9Hz, 7.0Hz, 1H) 2.03 15§To a stirred solution of
N ((1R 4R)-trans- 4- acet oxy : cycl openten 1- oxy)pht haI i mde (9.95g; 32.4nV)

in dry [err]|N{9HR)-4-Beng inoeR-tycldpedten )Rypureas?. 4nmv) at -78C
under N2. Aftert SI | n ' _he.m | _»-1_ aIIovved to warmto rt
and stirredfE A redwere filtered off, and
the filtrate o feueéageé B9né piantion oP (1504 IRAR -
trans-4-acet oxy- Z- g e)l Péﬁ rPlyda & %r?ndng err kg 19-6. 15

(m 1H), B) X2adetdXy- Z-nycltherﬁ- B8l Entﬁ ])y('xmnmnﬂ)d;chZGnStee(fPDCVM( Br Sshnei’d&
1105 ks o, 8l o o
?;)];l go{jgggnz‘%t gr“?%n%aﬁtﬁnoggl g@qgé t resu tirn )%@;ﬁduﬁéds\r/vg&s}&gﬁh'ﬁed
by flash chrbenzyl ap}'l;mmajlydngphlorﬁde (et’ﬁgt lhd&M;mdpymkmﬂ [rhl; 2Q) ImMD)gi ve
SR T T ————
.01 (s, {4yas] p\ﬁ_‘ﬁ' eﬁ% ﬂﬂs‘!ﬁc%at&r?dﬂ% el@tmg with %ﬁ'l)fltacetate-n-hexane (1:10) to
give 2.78g (quant.) of (4R)-4-acetoxy-2-cyclopentenone oxime-O-benzylether.
- 'H-NMR (CDCl,) §; 7.37-7.27 (m, SH), 6.51 (dd, J=2.2Hz, 5.9Hz, 1H), 6.43
(dd, J=1.1Hz, 5.9Hz, 1H), 5.72 (ddd, J=1.1Hz, 2.2Hz, 4.8Hz, 1H), 5.13 (s, 2H),
3.12 (dd, J=7.0Hz, 9.1Hz, 1H), 2.58 (dd, J=2.2Hz, 9.4Hz, 1H), 2.05 (s, 3H).

20 A suspension of (4R)-4-acetoxy-2-cyclopentenone oxime-O-benzylether (2.64g;
10.8mM) and potassium carbonate (2.23g; 16.1mM) in methanol (80ml) was stirred
overnight at rt. Volatiles were removed by evaporation, and the residue extracted
with ethyl acetate (40ml x2), the combined organic layers washed with water (50ml),
brine (50ml), dried over MgSO,, and concentrated in vacuo to give 2.33g (quant.) of

25 the subtitled compound.

H-NMR (CDCl,) 6; 7.40-7.26 (m, SH), 6.52 (dd, J=2. 2Hz, 5.5Hz, 1H), 6.34
(d, J=5.5Hz, 1H), 5.13 (s, 2H), 4.96 (br.s, 1H), 3.09 (dd, J=7.0Hz, 18.7Hz, 1H),
2.48 (dd, J=1.8Hz, 18,7Hz, 1H).
N-{(1R)-4-Benzyloxyimino-2-cyclopenten-1-yl}-N-hydr

30 The titled compound was prepared according to the procedure described in
Example 1 using (4R)-4-hydroxy-2-cyclopentenone oxime-O-benzylether instead of
(1R,4R)-trans-4-(4-ﬂuorophenoxy)-2-cyclopemen-1-_01 in step C.



19 J=8.8Hz, 2H), 6.25-6.12 (m 2H), 5.87-5.48 (m 1H), 5.50-5.48 (m 1H),
2.41 (ddd, J=2.9Hz, 7.3Hz, 15Hz, 1H), 2.17 (ddd, J=3.3Hz, 7.3Hz, 15Hz, 1H),
2,05 (s, 3H). A mxture of 4-fluorobenzal dehyde oxi nme
0-(1(R),4(R-trans-4-acetoxy-2- 5 cyclopepten-1-yl)ether (4.35g; 16.5nV)
and potassi um carbonate (3.43g; 24.8nmV) i nethanol (80m ) was stirred at

vas. added, and he (s} B ReldeEk: FEbELd o el 320 10 " TattCipMstye

conbi ned org I ;) )SHYOT r{i1e ver
MySO4, and cgg?lcgnt ?ﬁl?%egd :Aﬁ:s\m/ggtign {Ilcl? |3§J73:{5558ﬁ1 SH)?hGeggu(Bf?t”Fgc)I’ ?031 e

conmpound. ' HIRCRHzy5.DHz, $H),16.44 (dd,H)-l 81-1555(9&&, 13)555HiA(br.d, 3m7.082) 1H){. 06
t, J=8.6Hz, _1 7.6 , -5 . 9..10-5.0 ,
2. 300 (dda, S8 BridH0g 20k, (ods T e, 79 3020808 75 54 (i 1, el ‘Gloy)
1 N-{(1 4 lse-fgz d I I
e'lt_?Ier) {1(y:3} %@C ga%f?? §&?J§Zgo he tﬁI?&@?@é‘Eﬁ %?%%gpglfsgg}ﬁg?oqsdl ng
to the procedure described in Exanpl e Exampledlét- f | uor obenzal dehyde oxi ne

O (1(R), 4(Rtrans-4- hydroxy 2- cyclopenten- -I)et her i nst ead
of (1R, 4R) - t r dasiid

1 Benzyloxyiming;2-cyclopents i-hydroxurea step C. 20

(ONBo-do) et ] The BB, ?*ﬁﬁ"d] gaﬁ%‘éﬁﬁﬁ%&%h@“ e picddyhe acdihbd i,
(m 2H), 6. 3Exéhglesl u%hﬂg (4@.)05hjdi'oxyl25b 5 ntédne &1&3-®-®cnzlﬁ€th&l-lﬂ1.stéﬂ*)of

5.35 (m 2 8-1.90 . Anal. Calcd. for [err 55.91; H, 5.05;
N, 15.05. WolHu4Rpcissh (4 uowphancgw) 2igyclppenten-150] in step

CCELE L S 717,05 (B8Rl 30 IRV
- hydroxyureds) §; 9.18 (d, J=1.1Hz, 1H), 7.48-7.35 (m, 5H), 6.56 (br.s, 2H), 6.51 (dd,.
J=2.2Hz, 5.0Hz, 1H), 6.41 (dd, J=1.8Hz, 5.9Hz, 1H), 5.41 (br.d, J=7.0Hz, 1H),
5.14 (s, 2H), 2.84 (dd, J=7.7Hz, 18.3Hz, 1H), 2.67-2.53 (m, 1H). Anal. Caled.
15 for C,3H,sN,05: C, 59.76; H, 5.79; N, 16.08. Found: C, 59.83; H, 5.75; N, 16.01.
. Example 17 |
-{(1R)-4-(4-Fluorobenzyloxyimino)-2-cyclopenten-1-yl}-N-hydroxyur
The titled compound was prepared according to the procedure described in
Example 15 using O-(4-fluorobenzyl)hydroxylamine hydrochloride instead of O-
20 benzylhydroxylamine hydrochloride. |
m.p. 148-149°C (dec). [a],= +243.75° (ethanol, ¢=0.128). 'H-NMR
.(DMSO-d,) §; 9.12 (s, 1H), 7.40 (dd, J=5.9Hz, 8.4Hz, 2H), 7.17 (t, J=8.8Hz,
2H), 6.48-6.31 (m, 4H), 5.34-5.30 (m, 1H), 5.03 (s, 2H), 2.75 (dd, J=7.7Hz,
14.3Hz, 1H), 2.54-2.45 (m, 1H). Anal. Calcd. for C;;H,,N;O;F: C, 55.91; H, 5.05;
25 N, 15.05. Found: C, 56.07; H, 5.06; N, 15.03.
Example 18 ‘
N-Hydroxy-N-{(1R henyloxyiming)-2-cyclopenten-1-yl}u
The titled compound was prepared according to the procedure described in
Example 15 using O-phenylhydroxylamine hydrochloride instead of O-
30 benzylhydroxylamine hydrochloride. .
| m.p. 156-157°C (dec). [alp= +258.0° (ethanol, c=0.1). 'H-NMR (DMSO-d,)
65 9.20 (s, 1H), 7.33 (t, J=7.6Hz, 2H), 7.16-7.12 (m, 2H), 7.01 (t, J=7.4Hz, 1H),



The titled conpound was prepared according to the proceduré described in
Exanpl e 1 using 4-fluorobenzal dehyde oxine 0-(1(R), 4(R)-trans-4-hydroxy-2-
30 cycl openten-1-yl)ether instead of _

(1S, 4R) - ci s-4- (4-fl uorophenoxy) - 2-cycl opgaten-1-ol in step E. mp.
148-149[err] (dec). [[err]]= +49.5 (etha , €=0.1). "H-NWR (DVMsO-d[err])

20 [err]; 9.Q2 =3 , , 2 5.(dd = , . ,
oH), 7.25 (t%@&%iﬁgséﬁéslﬁ&géasﬁwmegb‘g ?t"f}(zi.‘?ﬁ’ﬂéi 308+
(dt, J=1.46 55 H)1, 0 1 =18. 2. ( H) 8
(quint, J=6. % J%%H%nallsfﬁgl gg{)' fozdr%n[ gdlglr_? &Q%gi'QIMﬁH ”lskn%iS Cﬁdigfof)&
Found: C, 56CH,;;M0#4 G%8.20;\, 301N, B9 pFaunds C, 58.11; H, 5.45; N, 16.41.
N-{(1R) - 4- Benzyl oxyi m no- 2- cycl opent en- 1-yl } - N- hydr oxyur ea

(4R- (E) - 4- Hydr oxy- 2- cycl opent enone oxi me- O benzyl et her:

(4R) - 4- Acet oxy- 2-cycl opent enone was prepared by the oxidation of (1S,

4R) -ci s- 10 4-acetoxy-2-cycl opentene-1-ol with pyridiniumdichromate (PDC)
(M P. Schneider et al., J. Chem Soc., Chem Comun., 1298 (1986)). To a
~stirred solution of (4R)- 4-acetoxy-2-cyclopentenone (1.56g; 11.1mM in

et hanol (22m ) was added O- benzyl hydroxyl am ne hydrochloride (1.77g; 11.1 -
mV) and pyridine (1.1 m; 11. 1mVM at rt. After stirring for 3 hrs,

vol atil es were renoved by evaporation. The residue 15 was purified by flash
chromat ography eluting with ethyl acetate-n-hexane (1:10) to give 2.78g
(quant.) of (4R)-4-acetoxy-2-cycl opentenone oxi me-O benzyl ether. 'H NWR
[err]; 7.37-7.27 (m 5H), 6.51 (dd, J=2.2Hz, 5.9Hz, 1H), 6.43 (dd, J=1.1Hz,
5.9Hz, 1H), 5.72 (ddd, J=1.1Hz, 2.2Hz, 4.8Hz, 1H), 5.13 (s, 2H), 3.12 (dd,
J=7.0Hz, 9.1Hz, 1H), 2.58 (dd, J=2.2Hz, 9.4Hz, 1H), 2.05 (s, 3H). 20 A
suspensi on of (4R)-4-acetoxy-2-cycl opentenone oxi me-0-benzyl et her (2. 64g;
10. 8m\V) and pot assi um carbonate (2.23g; 16. 1nM in nethanol (80m ) was
stirred overnight at rt. Volatiles were renoved by evaporation, and the
resi due extracted



with ethyl acetate (40m x2), the conbi ned organi e~ Payers washed with water
(50mM ), brine (50m), dried over MgS™, and concen ‘“ g| ve
2.33g (quant.) of 25 the subtitled conpound. H-NI\/R M\m}‘“ﬂﬂ“

5H), 6.52 (dd, J=2.2Hz, 5.5Hz, 1H), 634dJ— Lt5.13

4.96 (br.s, 1H), 309(dd J?OHz 18. 7S, 248(dd 118Hz 187Hz,
1H). N-{(1R) 4-Benzyl oxyi m no- 2- cycl opent en- 1 yI} N- hydr oxyur ea: 30 The
titled compound was prepared accor di ngCEAIMSe procedure described in

Exanpl e 1 usi n R 2-cycl opent enone oxi ne- O benzyl et her instead
of (IR 4R)-tra 3%"5‘%‘%&‘%%@“‘8?@ 2-cycl openten-1-ol in step C. 21

m p. 166-170[err] (dec). [[err]]= +257.9 (ethanol 0. 15) "H NVMR ( DMSO-
dierr]) [err]; 9.18 (d, J=1.1Hz, 1H), 7.48-7.35 (nQ&Q .56 (br.s, 2H),
6.51 (dd, J=2.2Hz, 5.CHz, 1H), 6. 41 (dd, i€ , 5.41 (br.d,

J=7.0Hz, 1H), 5.14 (s, 2H), 2.84 (dd, J=7%7Hz, . . 2.67-2.53 (m
IH. Anal. Calcd. 5 for [err]: C, 59. 76X+~ 5. 70
60.01; H, 5.87; N, 16.08. Exanple 16
N-{(1S)-4-Benzyl oxyi m no- 2- cycl opent eﬁrl-yl 1< urea The titled
conpound was prepared according to the procedure described in Exanple 1

usi ng (4R) - 4- hydr oxy- 2-cycl opent enone oxi nme- O benzyl ether instead of 10
(I'S, 4R)-ci s-4-(4-fl uorophenoxy)-2-cycl openten-1-ol in step EE mp. 168-171C
(dec). [[err]]= -258.2 (ethanol, ¢=0.136). '"H NWVR (DMSO d[err]) [err];
9.18 (d, J=l.IHz, 1H), 7.48-7.35 (m 5H), 6.56 (br.s, 2H), 6.51 (dd,.
J=2.2Hz, 5.0Hz, 1H), 6.41 (dd, J=1.8Hz, 5.9Hz, 1h), 5.41 (br.d, J=7.0Hz,
1H), 5.14 (s, 2H), 2.84 (dd, J=7.7Hz, 18.3Hz, 1H)7 2.67-2.53 (m 1H). Anal.
Calcd. 15 kowhérein]: C, 59.76; H 5.79; N, 16.08. Found: C, 59.83; H 5.75;
N, 16.01. Exanple 17 .

N- { ( 1R) - 4- ( 4AFiis;salesteshfromotheigiowp onsistipg 9fhent en- 1- yI } - N- hydr oxyur ea

(a) phenyl, naphthyl and biphenyl, each optionally substituted with one to three

.08. Found: C,

substituents selected from

C,4 alkyl, C,, haloalkyl, C,, hydroxyalkyl, C,,alkoxy, C,, haloalkoxy, C,4

10 alkoxydlkoxy, C,, alkylthio, hydroxy, halo, cyano, amino, C,4 alkylamino, di
(C,¢) alkylamino, C,, alkanoylamino, carboxy, C,s alkoxycarbonyl, phenyl
optionally substituted with one to three substituents selected from C,4 alkyl, C,,
haloalkyl, C,, alkoxy, C,, haloalkoxy, cyano and halo, phenoxy optionally
substituted with one to three substituents selected from C, alkyl, C, haloalkyl,

15 C,4 alkoxy, C,, haloalkoxy, cyano and halo, phenylthio optionally substituted
with one to three substituents selected from C, 4 alkyl, C, haloalkyl, C,, alkoxy,
C, haloalkoxy, cyano and halo, and phenylsulfinyl optionally substituted with
one to three substituents selected from C,, alkyl, C, haloalkyl, C, , alkoxy, C,
haloalkoxy, cyano and halo; and

20 (b) furyl, benzo[b]furyl, thienyl, benzo[b]thienyl, pyridyl and quinolyl, optionally -
substituted with one to three substituents selected from C, alkyl, C, 4 haloalkyl,
halo, C,, alkoxy, hydroxy, phenyl optionally substituted with one to three
substituents selected from C, alkyl, C, haloalkyl, C,, alkoxy, -
C,. haloalkoxy, cyano and halo, phenoxy optionally substituted with one to three

25 substituents selected from C, alkyl, C,, haloalkyl, C,, alkoxy, C, haloalkoxy,
cyano and halo, and phenylthio optionally. sqbstituted with one to three



“The titled conmpound was prepared according to the—proceture-described in

Exanpl e 15 using 0-(4-fluorobenzyl)hydroxylam ne h ead of
0- 20 benzyl hydr oxyl am ne hydrochl oride. mp. 148- m !Fm ”F
+243. 75 (ethanol, ¢=0.128). 'H NMR (DI\/SOd[err]) [
(Sd?I‘;4 é gogl(-lz ?H;le 2H) 7. 17 (t J=8. 8¢ , 6.48-6.31 (m 4H)

m 5.03 (s, 5 dd 7 54-2.45
(m 1H). Anal sulsiituegts seéﬂctefiefmm Cx@: ‘%(6m 4J1P Eylgg:,uéé‘%’ Cre 5%1031%86%: C,
56.07; H, 5.06; aﬂdgﬁxagﬁ Exanpl e 18
N—Hydroxy N-{fﬁ% - Y| oxyi m no) - 2-cycl openten-1-yl }urea The titled
conmpound wag ;f)reparsaéc@&¢wndcp@.taﬂcyﬂéiﬁ E-@Wh?lede,SG(GHRQ,JfQI‘ -@HRY,e 15

usi ng 0-phen hydroxlyl am ne drochl ori de instead_of O-

benzyl hydr oxy-@riGHR HyQt-aod| -(CHBY-OrN . in1 whichsthe N gempiety &&}ash%maﬂv

(et hanol H-NIVR 6

gHéH; ia) ﬁyg?;i’?ﬁ“e %&,@ QseQst %2901( sﬂﬁﬂ@é@?ﬁgﬁbﬁ' QiﬁSHZ’
: R3JGTed efitz Jm7andHz
18. 3Hz, 1H)O 5 %)6(%5) c‘(]rrB{Ié "é)nd lﬂiélbzlaﬁdpl}]gg Cal %y bgen@rg(r)r(fﬁdﬂcgl ?8 29; H,
5.30; N, 16n 9fe edchiancinteger &ematomanams;mnntew fram 1 to 433 CLAINB 1. A
compound of fornul a (lzegerO\Her ] 5 wherein

pis anin
Y is hydrogen, C,, alkyl, C,4 haloalkyl, C,, alkoxy, Cy4 alkoxyalkyl, C,
10 alkylthio, hydroxy, halo, cyano or amino;

Zis hydrogen or C, 4 alkyl; and
M is hydrogen, a pharmaceutically acceptable cation or a pharmaceutically
acceptable metabolically cleavable group.
2. A compound according to claim 1, wherein Ar is selected from group (a), Y
15 and Z are each hydrogen, p is 1 and M is hydrogen or a pharmaceutically acceptabie
cation.
3. A compound according to claim 2, wherein Ar is phenyl, fluorophenyl,
cyanophenyl, biphenyl or fluorophenoxyphenyl and X is O which is attached to the
4- position of cycloalkene ring. _ '
20 4. A compound according to claim 2, wherein Ar is phenyl or fluorophenyl, and
X is -CH=N-O- which is attached to the 4-position of cycloalkene ring.
5. A compound according to claim 2, wherein Ar is phenyl or fluorophenyl, and
X is -O-N= or -CH,-O-N= which is attached to the 4-position of cycloalkene ring.
6. A compound according to. claim 1 selected from the group consisting of
25 N-{(1R,4R)-trans-4-(4-Fluorophenoxy)-2-cyclopenten-1-yl}-N-hydroxyurea;
N-{(1R 4R)—trans-4-[3-(4—Fluorophenoxy)phenoxy]-2-cyclopenten-1-yl}-N—
hydroxyurea;
N-{(1S,4R)~<cis4-[3- (4-F1uorophenoxy)phenoxy]-2-cyclopenten- -yl}-N-hydroxyum,
N-{(1R)-4-Benzyloxyimino-2-cyclopenten-1-y1}-N-hydroxyurea;
30 and
N-{(1R)-4-(4-Fluorobenzyloxyimino)-2-cyclopenten-1-yl}-N-hydroxyurea.

7. A pharmaceutical composition for treating a medical condition for which a 5-



Ar is selected fromthe group consisting of: (a) phenyl - napht hyl -and

bi phenyl, each optionally substituted with one to thr

selected from[err] alkyl, [err] .hal oal kyl, [err] hy(ﬁﬂm ’"ﬁ[j@? "l
['err]al koxy, [err] haloalkoxy, [err] 10 alkoxyalkoxy [cerk

hydr oxy, hal o, cyano, am no,[err] alkylaffno, di [err] alkylanlno [err]

| k I b | kgx b d
Wt ome o HBRKEEFEH, Spbibiontis AR 87 MammAl iR Supifh) WA b 4 | ©
[err] al koxyy ﬁé\ful:al Ak frab i@ amo@itadToa aiipbldOof BIARN X ind RiphafRAdentically

substituted mnt one to three substituents selected from[err] alkyl, [err]
hal oal kyl , hﬁaqnﬂﬂecmjmmalkoxy [err] hal oal koxy, cyano and hal o,

h | t hi t Il bst. tut ed t h th bt t
Promerr] < aBiyh PRERASGHL ORISR ARPrdiRR IR ST E 4 LI BR8] ano
d hal ﬂ@%kl iRate th
;rjlbst ?t 8en$;&gg&}\%§§%i%a3“f‘r om'J[‘.I ‘&# d fm&gP%@h%&Irgglvﬁsﬁl??;r r] al k(r)g;

[err] hal oal koxy, cyano and hal o; and 20 (b) furyl, benzo[b]furyl, thienyl,
benzo[ b]thi enyl, pyridyl and quinolyl, optionally substituted with one to
three substituents selected fromJ[err] alkyl,[err] haloal kyl, halo, [err]
al koxy, hydroxy, phenyl optionally substituted with one to three
substituents selected from[err] alkyl, [err] haloalkyl, [err] alkoxy,
[err] hal oal koxy, cyano and hal o, phenoxy optionally substituted with one

to three 25 substituents selected from[err] alkyl, [err] hal oal kyl,
[err] al koxy, [err] hal oal koxy, cyano and hal o, and phenylthio optionally
substituted with one to three 24 substituents selected fromJ[err] alkyl,

[err] hal oal kyl, [err] al koxy, [err] hal oal koxy, cyano and halo; X is
selected from[err] alkylene, [err] alkenylene, [err] [err] and [err] i.n
which the N= noiety is attached to the 5 cycl oal kene ring; and in which
[err] is O, S, SO S, [err], CH=EN-Oor CO [err].is 0, S, SO [err] or
[err], and [err] and [err] are each hydrogen or [err] alkyl, mand



. n are each an integer fromO to 4 and j is an integer froml to 4; pis
‘an integer of 1 or 2; Yis hydrogen, [err] alkyl, [err] hal oal kyl,

- [err] al koxy, [err] al koxyal kyl, [err] 10 al kyl t hi o, hydroxy,

:hal o, cyano or amno; Zis hydrogen or [err] alkyl; and Mis

hydr ogen, a pharmaceutically accept abl ezgat lon or a pharmaceutically

accept abl e netabolically cl eavabl e rou A conmpound according to claim
1, wherein Ar is selected from ¥ LOAVKE%YLa i‘ﬂﬁ g each hydrogen p
is 1 and Mis hydrogen AMD ARYLGX HH QL@ALKE;NYhﬁm%%{ aE@ cation. .3. A
conmpound according to claim 2, V\,herel n Ar is phenyl, fl uorophenyl
cyanophenyl, biphenyl or fl uoropherﬁw and X is 0 which is attached

to the 4- posli . . ound according to
clai m 2. wheriderPiavet dVSAHARPHSGes 4 Biatlid of formis BE e R0 ki o 15
attached to the 4-position of cycl oal kene r . 5. A conpound according to
claim2, wherein Ar is phenyl or fluoro r#? and X is -0-N= or [err]
which is attached to the 4-position &Pﬁ){gclﬁal keqEZ i ng. 6. A conpound
according to claim1 selected fr pscansi sting of 25

N-{(1R 4R)-trans-4-(4-Fl uorophengxyj\- 2- ¢dycl opght en- 1-yl } - N- hydr oxyur ea;
N{( R4R)-trans-4-[3-(4-Fl uoroAZenG henoxy] - 2-cycl openten- 1 -yl} -
hydr oxyurea; N-{(1S, 4R)-ci s-4-[ 3-(4-Fluorophenoxy) phenoxy] - 2-cycl opent en-
1-yl}- N hydroxyurea;

N-{(1R) 4- Benzyl oxyi m no- 2- cycl openten- 1-yl } - N—hydroxyurea 30 and

N-{ (| R) - 4- (4-Fl uor obenzyl oxyi m no) - 2-cycl opent en-1-yl } - N- hydr oxyurea. 7. A
pharmaceutical conposition for treating a nmedical condition for which a 5-
25 |i poxygenase inhibitor is needed in a mamal (’Dan subj ect which conprises
a

5 wherein Ar is (a) phenyl, naphthyl and biphenyl, each optionally substituted with C,,
alkyl, C,, haloalkyl, C,, hydroxyalkyl, C,, alkoxy, C,, haloalkoxy, C,,
alkoxyalkoxy, C,, alkylthio, hydroxy, halo, cyano, amino,C,, alkylamino, di (C,.y)
alkylamino, C,s alkanoylamino, carboxy, C,s alkoxycarbonyl, or optionally
substituted phenyl, phenoxy, phenylthio or phenylsulfinyl or (b) furyl, benzo[b]furyl,

10 thienyl, benzo[blthienyl, pyridyl or quinolyl, each optionally substituted with C,,
alkyl, C,, haloalkyl, halo, C,, alkoxy, optionally-substituted phneyl, phenoxy or
phenylthio, X is C,-C, alkylene, C,-C, alkenylene, (CHR"),-Q'-(CHR?),-,
-O-(CHR"),-Q*- and -(CHR")-O-N= in which the N= moiety is attached to the
cycloalkene ring; and in which Q! is O, S, SO, SO,, NR?}, CH=N-O or CO, Q*is

15 O, S, SO, SO, or NR?, and R!, R? and R? are each hydrogen or C,-C, alkyl, m and
n are each an integer from 0 to 4 and j is an integer from 1 to 4; p is an integer of
1 or 2; Y is hydrogen, C, alkyl, C,, haloalkyl, C,, alkoxy, C,, alkoxyalkyl, C,
alkylthio, hydroxy, halo, cyano or amino; Z is hydrogen or C, 4 alkyl; and M is
hydrogen, a pharmaceutically acceptable cation or a pharmaceutically acceptable

20 metabolically cleavable group.

Further the invention provides a pharmaceutical composition for treating a
medical condition for which a 5-lipoxygenase inhibitor is needed in a mammalian
subject which comprises a therapeutidaﬁy effective amount of a compound of the
mventlon anda pharmaceutlcally acceptable carrier. Preferably the medlcal condition

25 isan mﬂammatory disease, allergy or’ cardxovascular diseases.

THIS SHEET HAS BEEN
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therapeutically effective amount of a conpound of claim1 and a
pharmaceutically acceptable carrier. 8. A pharmaceutical conposition
according to claim7, in which the medical 5 condition is an |nflannatory
di sease, aIIergy or a cardiovascul ar di sease.

Aryloxycycloalkenyl and |
aryloxy!minocycloalkenylhydroxyuraas

Abstract

The present invention provides a novel N-hydroxyurea compound of chemical formuia (1)
whersin Ar is substitutsd-phertyl, -naphthyl and =biphenyi; X (s alkylene, alkenylene; p is 1
or 2; Y is H, alkyl, alkoxy, aikylthio, OH, halo, cyanooranino ZhHoralkyl MlsH catlon
‘or metabolically clnvable group _

_Thm compounds are ussful for traatment or alleviation of inflammatory disoases. allergy
and cardiovasoular dissases in mammals and as the active ingradient in pharmaceutlcal
composltlona for tmathg such oondltlona

grartet o
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