SUBSTI TUTED | M DAZOLES AND THEI R USE AS PESTI Cl DES
This invention relates to i mdazol es havi ng
w@aroass2sti dal properties. The conpounds of i nPET/EEN07/050106

are substituted i mdazoles and, nore particularly, the

invention relates to al pha substituted 2-benzyl

i m dazol es. There is a need for roved antiparasitic

MEFHORS AN SKﬁ?EMSrFQRuﬁ%NGﬁRQNﬁﬁiﬁh NnVIRELESS

animals, and in partlculgg ge is a need for

inproved I nsecticides an acar|C|des Furt hernore

there is a need for inproved topical products wth

conveni ent adm nistration and which contain one or

nore of such antiparasitic agents which can be used to

effectively treat ectoparasites, such as insects and
[00014car Tlefss eyl kal &95LarEi d® stk ad imildesodndvireless

ticks. Such products would be part|cularly useful for
CommPﬁéC@Fé&@néﬁﬂ“%ﬁﬂ%%nﬁﬁﬁﬁoﬁoé%lﬁﬁF§lC§ééﬁ ¥s CCats, Mefiyed for

and hor ses, leesto ch as cattle. There is .
IMPrONGAA y e%ee tot %geﬁ%s PBHEGﬁi ol pAtEHTIEnt wireless

i nf.estations.in ani osts other than :
comni i garig ekl L Ol et Plloeipirbracly in

rrea mtes. The conpounds

Over P%gﬁ?fy%%§§%%%gcgﬁf§?.|%sect|0|dal and ggaricida

treatnEnt of conpani on aninmals and |ivestock do not

al ways denonstrate good activity, good speed of

action, or a long duration of action. Mst treatnents

[oooziomﬁi{hha&%r d%%r%@%@ecaéf t toccéqﬁé}?v%l nlous o sgrvices,

onsequences when €ither use en or when use

over'l%p%)i%%s%p%Eart@%gn@ngﬁqtgk@@t ' bb@%lanMOfﬁf)@gﬁ!ﬁlys wireless
have toxic side effects and sone are lethal to cats

netwMieR aggidenj alny tagestedquihey apedtetundlWaylS become more
suitable for use as a topical or spot-on formulation

commanglsose tDpiedicand t$paheobvionbul ptédiSedtEon of wireless
di sadvant aged by common side effects in animls and

servowaey sinPer Sansnappindmg vielresesi nsettvcatieddlwiard ess networks
acaricidal agents are advised to limt their exposure

has becohe eherobaks bynWeariinagthkodescandmansi depng threatening
i nhal ati on of the chem cal vapours. Pet collars and

the fagsrRavehdencierki sedvie6verécheSs8ne prEbFeRs, fTpaauency
these are susceptible to chewing and therefore are

SpeC&Fggdvantageous since the conpound may be accidentally

| t hu t t t .
l“““@é‘?‘yﬁ Flochaatibe it et Céé%e"ta Sl et § Ve Lapping
| .
base—%cc.ta 1 Lgﬁrggbggsﬁggglfgésgggﬁg . gogaggous overlappling

w1re§%%r'bu§ﬁﬁmkﬂﬂ&ﬂe'r fnon- S@H§Ct'Y§c@Ct'¥fty §§n¥ﬁEbHH§atlon

receptors dition it has recently been Shown t
TradﬁQq%n%Qﬁ®en%n@ﬁﬁﬁkﬁu@%%ﬂ%%xHﬁth'6@%ff§§¢¥ﬁga@aE@estatlons
parasites devel op resi stance. The present invention
has B¥ehcereslede tbkohe tat bhekvanilousTHi sadvapt agessoh, base-
or i nproves upon, the properties of existing
statdonpeunRds. ahd pactdesl @t, thet priesertpdrmeemt itow often relies
devel ops sonme new al pha substituted 2-benzyl
on fihmimazioh esy whiiphodenondticat ensuchopr operaviegslable.  Another
Het erocyclic derivatives have been disclosed in the
drawpeichr 16r thas haei hgcTesetd dddieand demhingilggiies employing
activity against agricultural pests,_ for exanple
Licepnesphal? bnaldSiratieht %ﬁﬂﬂcﬁéﬁﬁﬁﬁnpﬁﬁ%1?%%§|?ﬂ?rﬁ%laﬂgnce of a
03/ 092374. Ceneric disclosures also exist In the prior
art of heterocyclic derivatives which optionally
enconpass al pha substituted 2-benzyl im dazoles. For
exanpl e, international patent application publication
no. WO 2005/0071 88 describes a generic structure,
whi ch optionally enconpasses al pha substituted
2- benzyl im dazoles for the inhibition of the hatching
of an ectoparaS|te egg; |nternat|onal pat ent
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present. Exanples include 1-nethylcyclopropyl,
2, 5-di net hyl cycl opentyl and 4-fe/t-butyl cycl ohexyl. In
W@ b@70822687 of hal o substituents, any degree of PCT/IB2007/050106
substitution up to conplete substitution is foreseen
In the case of cycl ohexyl therefore, up to el even halo
substituents may be present. Wile each halo group nay
be iﬁde%%ndentI¥ selectedf %P Ere erred to .
COMTEN Stibst Ftusht's “the %meco sférabl’y tHe"Ral 8om%e ing
oper%tﬂl rsos%Evflkgogogl%H]T cagﬁg bSt ITEEEI 9Q @Er%ﬂgr aggravated
yl ene position e preferre
as ﬂﬂg‘oé&péféééﬂkgﬂge%§mlh%%e' %ﬁ&eess technologies increase
2-di chl or ocycl opropyl and perfluorocycl ohexyt.
(e. gSubgtgtu@@anwlth bot h al kyl and hal o groups is also
foreseen. An exanple is 2,2-difluoro-1
[00041 met diyd Lyed Dput ylyncRreherabliyn each bk RisefRR, R3, Rber to
R5 are independently selected from hydrogen, halo eg
alloghlvdre lers sf [ayertemsCitdd ety | cegiret hytd ospetdyd , aC3idproved
cycl oal kyl eg cyclopropyl, G -4 al koxy eg met hoxy or
perfetrherye . C Svhahovah kydtegn t¥d fialortometifyiiciency, as it allows
trifluoroethyl, G -4 hal oal koxy eg trifluoronethoxy
OtheérdVﬁﬁmF90¥©§P%6&% S el IS O HRIT Swhier @enbjug 19 gRdtRPoCE it.
i.s preferably selected fromC .4 al kyl. such as net hyl
Whlére étyﬁﬂﬂhré’lnl@atzioﬁlaln@é’l B %J@'Fdaeoﬁqk?lfef%o?%n]%? h%‘Pl‘é?d the
trifluoroeth to formfor exanEIe trlfluoronethy

benegl tey ﬁﬂlas%érﬁw BRTGONBF o AR aPEr 8Bl 9 BHCR oF "RIChRE, 1T 18
R5 d dent | | d f hyd
wor iR IR or o M8 o g et Pt oGt KyI 1 ko &9 the

syncﬁ?EP‘r{%Xt?BneﬁPo&(yer%l%& ?ah:{lfpo%bsgbllaﬁ%fOénpaetlng, Wﬁreless

triftluoronet tr uoroe bl'y "eac
comm@ﬁ’u%@itlg% s@%teﬁ@ iRS d%%%r'a%(i%pendem l'y selected from
hydrogen, and G .4 al kyl eg nethyl or ethyl. Most
preferably two of Rl, R2, R3, R4, and RS are
i ndependent |y selected fromGCGM aIkyI eg net hyl or
ethyl, preferably nethyl, and three of RlL, R2, R3, R4,
and R5 are H. Even nore preferably RL and R2 are
[0005¢ el et edl fromtdembpodlikghteg anetindt drasttytigtion capable of
preferably nmethyl, and R3, R4 and R5 are H. Further
commypi cabled cohgoundst istclsgde ot hoseowheres mmdealtviors obing a
Rl, R2, R3, R4, and R5 is independently selected from
flrs@lWﬁﬂﬁ%ﬂﬂéﬂpﬁﬁfQQQ#I@%@oﬁeﬁﬁyﬁt SO tyeFoetdyd , first base-

refE ably trifluoronethyl, with the others of RlL, R2,
statpgn @lngneoeélae.rﬁ& HO Brarériabl y1RE Pofetoke base-station

cort B A SRR ST, AL e guoconer
oo B QOG0 CHEL BRI LIEr i) 5 S, Oyt o

is dELQE!@B@Q&IentﬂYe SJ‘_elfsctt %% fer %r@aglon ﬁ% k@r)l(é/ ﬁ%é@ts%QXXSfoEemote
hoxy preferably nethoxy, with the others of Rl, R2,

custB%erRk stand oRe beimna dde Prefefiaplye 2 and &8 ageqy) device
sel ected from C al koxy eg nethoxy or ethoxy preferably
confABtReyY toafdafdmi Rba @i dr &% are vHrdesr sSuintzabl ef the first
compounds include those where at | east one of Rl, R2,
protR3plR4ndanteRF iirs ti sohependent ky sspbeetedord ramminal @oegled to
chloro or fluoro, with the others of Rl, R2, R3, R4,
the @itl RBebecag HheOeher S t abberesapoundsviipel ude thosegured
where at |least one of Rl, R2, R3, R4, and R5 is
inhipadepgéredertty yoeel eet é4onr 6iehamd tégnehlvdyid corthg udip, device
and another one of Rl, R2, R3, R4, and R5 is
i ndependent |y sel ect ed fron1C 4 al kyl eg methyl or
ethyl, with the others of R12 R2, R3, R4, and R5 being
H. Nbst preferred conpounds are those mhere Rl and R2
are nethyl and R3, R4, and R5 are hydrogen. Preferably
R6 is selected fromthe group consisting of hydrogen;
- @0- 2al kyl eneR 7; -G -2al kyl eneOR 7; -C1-
2al kyl ene(I:(O) R 7 C 2al kyl ene(I:(O) (P 7



preferably where R6 is C(O OR7, also include those

where R7 is selected fromthe group consisting of CO.6
wa@bkwyloghzenyl for exanpl e phenyl which in turn PGI/IB2007/050106

optionally substituted to formfor exanple 4-nmethoxy

phenyl, 4-trifluoronethyl phenyl. Exanples of such so

substituted R6 groups include phenyl oxycarbonyl,

phenyl axycar bonyl net hyl , phenyl oxycar bonyl et hyl . :
Aot a5t HFHOF grous lof” ST Rt & Cobaundatt bt UHes t Rgs8 Eher
re Rd is selected f p NSk st f -
the GERRL 3 selac e Iy amd e U, S0T51 oL LG O s ano
7, apdpuhese Rioks seheched dhem the i0roup GONS Std Nghe prY
of G 8 alkyl for exanple nethyl, ethyl, n-propyl,
deviksORLARY burlut ¥b, rbeet vButyk; rE3c6eCc¥ekoalckyl rE0kss signals
exanpl e cycl opropyl, cyclobutyl, cycl opentyl or
fromCytlecalrexy | de Cledal vabkyinf ehcexanpldetirdd | uarameidyd , timing
and trifluoroethyl; and CO-6 al kyl phenyl for exanple
estiphenyh, dgheny | arethiylured pbeagtéhayd wie cthinGREP of the second
al kyl phenyl is optionally substituted to formfor
baseexanapiendsnerhosypheay| sidnat ifdasst omrettng plegylved2wireless
~4-di chl orophenyl , 4-met hoxyphenyl net hyl, . .
signgler 9 ubhemeEhpitshedsY heg hypnd2 wherein the MAC device is

4- di chl or ophenyl net hyl , 4- net hoxyphenyl et hyl ,. ,
furt@_etrr FPP@%GBF@@hVP p%%ﬁﬁtetjhfﬁ oG} pz:,otocol timing in a manner
4-di chl orophenyl ethyl. Preferred are those conpoun .
25 tnSPE RE T8 SRTECIINT (Tt s CarsErgaat Che first
hydr ogen, - 0. . 2al.kyl eneR7, and - CL. aal kyl ne(%% R 7
d%a S erga§7 F%agépégfeény%oEthgthbup¥8§n§$% ﬁ%@ oy stomer
8 alkyl. Even nore preferred conpounds are those
ere R6 is hydrogen. Preferably, each R8 and RO are

[0006Lndeﬂ?n§’%éc}’nc§ eI et IIomdt he t8leuR oc0RsksLikRgq0to 1essen
ydrogen; Cl al kyl eg nethyl or ethyl, preferably

the Mehhykre@endchabealkyh far exaspl ephkbfkuarenst hybpable of
trichloronmethyl, trichloroethyl or trifluoroethyl,
commphetet ahd ywith fd uarenetskyl pfCledoad koxytdnodr exaniplee using a
nmet hoxy or ethoxy, preferably methoxy; and CO-4
firsal kylrenepbepybtborleranpkefphenykpephenyl petthyl remote base-
phenyl et hyl, but with the proviso that R8 and RO are
statpen benhlaydedgen. cabrlel praf erabiyniesdhinRg vane ROsgrend set
i ndependently selected fromthe group consisting of
of rrRygregersaRBCE1oaY k§ES e¢S TR hyte orl Tthyil regreepepaplgcol and
met hyl but again with the proviso that R8 and R9 are
the pdtt h ?R%‘?%@&ﬁ Mbst dpPEferably R8 T nethyto@nd reludes
i's ggdrqﬁgn. fyitabl when eithgr one. or. nor e ?f R8 or a1
RO df'e phenyl, ¥h%u%%%%§/?l@%%p TS gptional| yo- @ phystes
laye?EUb(sPtl-fthHUtc?e%ivgé hof') N, Qr £k ?}lé%%t—lsttléttei%ﬁqs a%%{ ej’t;'tresdc set of
rom the group consisting o ["'uor o, chlor o, nejhoxy
ri I ita ‘whe .t t
et he arbon & o vhi-ch Chey ar e ntTathed nay form'a™® °°°
of whhRE@EsEOs St NENDErRGhiGREBOEYCLE Enesat ik at&athbdd Mhdd-station
is preferred that the ring is a three nenbered ring.
or tReeterahhyseachsr ofeftide anskRL2 aferdindepemdentlsy suppressed
sel ected fromthe group consisting of hydrogen, G -2
perialdkylasg net hykast ehkylfrgmefeeabdby neEt yle @NOstClw2reless
al koxy for exanple nethoxy or ethoxy, preferably
protowepthoxy anNbeejpséfiecalbhy atolteast tamiof RIlthadfRigt base-
is h drogen. Most preferably both of RL1 and R12 are
Stath?ﬂrégéﬁ.AoﬁuF]tlﬁeﬁﬁe@@@W of L igsblse Wemponds BRNPRE as to
present invention are those of fornmula (LV) where:
each of Rl, R2, R3, R4, R5 are independently sel ected
from hydrogen and Cl-4 al kyl 3eg nmethyl or ethyl,
preferably nethyl; each R8 and R9 are independently
sel ected fromthe group consisting of hydrogen and
C .4 alkyl eg nethyl or ethyl, preferably nmethyl; and
each R11 and R12 are hydrogen or a pharmaceutically
acceptable salt or a prodrug thereof. Preferably, in
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I ncluded within the scope of the present invention are
all stereoi sonmers such as enantioners and
waelr@svg2ehers, all geonetric isoners and taut oP&F/iB2007/050106

fornms of the conpounds of formula (1), including

conpounds exhi biting nore than one type of isonerism

and m xtures of one or nnre thereof. Also included are
assia ig Edlé on 1or a as'et iy alcts \Amcgre g Lhe n{q:rsl 021 | remote

8& Feaf Ty AetTVEf oF "X AMpPEC O T alt et & 5 ysi 618

c, for exanple, DL- tartrate or DL- ar gi ni ne.

base ta%g?g]be under st ood that conpounds of formula (1)

[0007FHY £0N} ak f; PRE Qb MBLENRSY MBI & G honsatofs, thyssie of

conpounds of the invention can exist as two Or nore

commSher8OL SOMRI8h d nripant isewl ar bemyid | e dderstaeds using a
that when R3 and RO are different substitutents a

firsst erieeoendy e Edisl aind he €arben salc@prtiem, WHch theyt base-
are attached - the benzylic carbon. Suitable conpounds

statfion bse nign cbhifs gumeentticoko-pcligde wtihbse wheoeéet bese-station
absol ute stereochem stry at the benzylic carbon has

capaphe "§ comiigurertornd . widrt hesesointalsled cohpotmelse f onstomer
use in this invention include those where the absolute

deVl§€éréééﬁénﬁ@?rﬁléﬁttHér%bﬁ§§lP%@%QﬁQﬁm@fﬁb§hﬁhélth spectrum
configuration". Such_stereoisoners can be resol ved and

is digeherefed ?Rﬁ(ﬁﬂ?%ﬂ«ﬁqsédsFﬁtﬂHE art Eﬁﬁrﬁf Wt of remote

t h Th | ud th
Cus R EAdE bror B oRers oP e Re CatmaoAaE o # BRI a device

gether_wth m xtures thereof., Prefer re
conEEihEBInGS bF FBPRGI S0 1550 T udD THESE of FarAuPh [P Tiest

prot@ﬁglfg Mﬁe (fl@sﬁ’w% %t&%ﬁsegﬁdt Qgprc‘%@(gce th%“‘lyme ns for

e ow. under st oo at t roughout t

adju%E@HgC%Bboﬁréizljcéff@Iﬁm Sot ocforimula (lNaRPRIktion and the
equally to compounds of the formulae (1A and (IB).

firsEusthes Mor&notid Mddorke yrdernsheodnthabamldr the to assist to
suitabl e groups and preferences applied to RL - R12 ,

lessBa, Ryraild miorfdormy aafbpgappkiicequalsity 4rel remote base-
compounds of the formulae (1A and (IB). In one

statpanti, cwratr fEimodi aeat seConhbe custentiromiepriefeer,r éthsed on the
conpounds are those of the fornula (IA). In one

detegaed qigmmtenvdi pentiotleRe isli\@él@tlison vhyegfegy eldhe protocol
conmpounds are those of the formula B). Preferred

Conté@%p@ﬁﬁﬁ§(ﬁd1W%¢%r@§@ﬁPCthéﬁW#§ﬁ| Qfgeon intermittently

19)-1-(2, 3-d f hyl I th 1H d I
deteﬁﬁ%%lwgff?l SS(%%“%*%&FF@?%MB%@ é%YL;ﬂl]t I‘ETI—Lt %locﬁg%ﬂ:@ base-
stati%i}l %ﬁe%@l%é%dﬁdat I}yl @gl &gépglinc} ci_l-tlergtdeadz%l Jihe PHY

devitd [ (1R -1-(2, 3- dlnethylphenyl)ethyl] 1 Himdazol -
-ylI'j met hyl pi val ate or a pharnaceutically acceptable
salt or prodrug thereof. Even nore preferred conmpounds
of the present invention are 2-[(1
[0008?) 1T}€e;2 3xdi gﬁbh)’ém‘Mﬁé@Eshyb]rell'ﬂﬁé'@ﬂjaéﬁlj@rstood from the
)-1-(2, 3-di net hyl phenyl )ethyl]-1 Hi m dazol e,
foll@ﬂrlalgplaﬂ@ltl'éﬁ(l@eldit i) d i paciceptaldre sedd @I t1pr ok Ugccompanying
thereof with the fornmul ae shown bel ow. Mst preferred
drawiag2£ff ¢trSy- 1- (2, Bs dempetdwyd phemta)tetdng fekious features are
H i m dazol e. Geonetric isoners may be separated by
not cereeskironal dreghnitquesawel.l Knowacte thesdimkikliedsimay be
the art, for exanple, chromatography and fractiona
arbl@ﬁ@@tlém |1§wnewe%weﬁwéﬁaﬁe eéhii ques ftor ehediscussion.
preparation/isolation of individual enantioners
i nclude chiral synthesis froma suitable optically
pure precursor, stereoselective synthesis froma
prochiral precursor or resolution of the racemate (or
the racemate of a salt or derivative) using, for
exanpl e, fractional crystallization or chiral high
pressure quuid chromat ography (HPLC). Reference is
made herein to Enantloners Racenates and Resolutlons
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remai nder of R, R2, R3, R4 and R5 are as previously
defi ned, may be accessed from conpounds of fornula

W@ 2doy/083250hi ch one or nore of Rl, R2, R3, R4 aPdI/BROGVES0106
optionally hal o by hydrogenation procedures. Thus,
conmpounds of fornula (I11) may be reduced to give
conpounds of fornmula (1) under a hydrogen atnosphere

at ur u nd e evat ressure up,to
e TP B ALt Ha Br ERAre 01 Crovk Pl Tead O Eaf HORY Bhd_refer
to l?k%h%H%EFEQ agent such as zinc bron1de in a standard
Fotic sol vent such as methanol or propan 2-0

[0009‘]6‘I t efpat '1V%ébl&%m%%ng§r8ﬁe£9r&’r{uﬁn( 3aﬂ'@>\ﬁ§°esystems having
obt ai ned from conpounds of fornula (I1) by transfer

overN¥gbeagnabicon t6ondit ireas onkgr exanpl e, anmoni um
formate or formc acid or ammonium formate in the
[0010pr esETE e DfsH@IgTaC bacicd HRYgbemusedait ceganaratye kaRe-Btation
situ source of hydrogen which when in the presence of
confaghyddogenaticar rcavakyststsudhhas t0¥ppalihgdiaseerstation;
carbon in an al coholic solvent such as propan-2-ol,
[0011f or RIG. 3 3hodesiatst enper attur esnupitd S00C pamibeigsetquiet
to effect the transformati on of conpounds of fornula
Perl@ﬂﬁ $3° bohpéandstid feEatracpl )of ophi oA hpnRdact | Bhseless
using formc acid as the hydrogen source may be
SYSTS®Y f or med wi t hout alcohollc sol vents. Stereosel ective

ydr natlo erformed to |eId a preferred
0012y G o PO TREs O aF FRBPARF S <20 T Hekah gand fdow  fo
com VL\:{I.I’ltlh tl%rl’]ldar %I’lor anl C heml%t r ¥71 )it bS%OléS s%ems a,
e aatwe me&aem P%m%mlet ere %ermh %www
0 eoHs :an [yt S
[mnsrrgﬁgﬁgioﬁ &%t2128£§% aggggﬁpa ﬁﬁﬁ¥3}91dlun1an&y bRGmp1ary

oper%%&%%@'@H&e@ﬂ%dp%6tk%%|%%.%o&%@f%%r%ql%%%%hﬁsbf'%verlapplng
bi s( nor bor nadi ene) rhodi un{l) tetrafl uoroborate.

wircERant isgpweasl.i gands that have been utilised to effect
enanti osel ecti ve hydrogenati ons have been referenced
inthe literature and illustrative exanpl es of
honochiral |igands include phosphol anes such as Duphos

[0014hnd it stheafoduesinfedeseenyld ldegandetswech asr purposes of
Josi phos, 1-[(R)-2-

expldinplianyl phe's pivith o) frertraceriyl ety b - empodimgh phodphrhosing
e, biphenyl ligands such as (+/-)-2,2"-

specpifd Cdidstiery SpHosphi $o) farh - b%@ﬁﬁ@ﬁal%éﬂ(%ﬂp@@)a ahgorough
m scel | aneous. | i gands such as Prophos

BIC
undegshapRdad Rétfer e SR THY Caﬁ’lf@fb@f T ARk present

nanti os Iectlve

hydr t . Yanmar .
teachl iy 1ot G SHEYT e 89&38?%?8%2%53% Soths ATR6gy spdinary

skil%zgﬂ gli%%%lﬁ'iazv%bgl‘%%gf Efnasggﬁgg%gl cgfsl i}k}}%}{@‘%%tnrtydlsclosure
thatZQQ%'erl%mb]Udﬁnen'ﬂdg %lcac?tﬁrdlgg qjh @@tﬁfééé:n@/bﬁgé)gﬁl&gs that

organonetal I 1 ¢ and i norganic em stry, 2002, 10, 78;
depalPur e rand tﬁ@pgﬁ%glgﬂ@nﬁéﬁzé)ﬁ’lslaggclgéedsheié%ln rBHBEen within

and Applied emstry, 1998, 70, 8, 1477; U. Berens et
the Eﬁcopﬁ)e@falthtey ahemal sc12000, 20beokl;, Medcriptions of

Reetz, Pure and Applied Chemistry, 1999, 7 1, 8, 1503;
wellBkndwnBaygtaomtets ahnd Spechabit ywa@hém cahs;td®98p B3, to not

, 224; C. Saluzzo and M Lennire, Advanced Synthesis
obscand Ca¢allgsisipt2002,0134%e 8xa®hbe ¢bdilamsheayashiSuch methods

Synlett, 2001, (Spec |ssue) 1055. Thus,

enantionerically enriched conmpounds of fornmula (1) may

be obtained from achiral conpounds of formula (11) by

st ereosel ective hydrogenati on. For exanpl e, conpounds

of formula (11) wherein Ra i$ hydrogen, and Rb is

hydrogen or al kyl may be reduced to conpounds of

formula (I) in a suitable protic solvent such as

nmet hanol under a hydrogen at nosphere at ambi ent

tenperatures and el evated pressure up to 60 psi in the

presence of a rhodlun1catalyst such as

M O I T N |



chl orides may be used in place of the acid anhydri de.
Conpounds of fornmula (XI11) may be forned in situ by

WO 2@CO81§7 a suitabl e bronobenzene derivati ve w@mhiB2007/050106
magnesi um turni ngs i n an anhydrous, aprotic sol vent
such as tetrahydrofuran. Simlarly, conpounds of
formula (VI1) may be prepared by reacting a C}ignard

reactant e.g. net I nesi n1br mde with an. a
and EEERERLGE: BT L el Fut G ens Gy Toro DRBFI rbt (X BESSent
lux in a suitable solvent such as tetrahydrof uran.
teac%gkggunds of formula (MII) may al so be obtained from
[0015] €acki@n of ja suitable hanzoi L aGid X)W thoglunications
organollthlun1reactant for exanple nmethyllithium at
systbRGUCRAhENPEr LWl €5 &V AN BHHNATHES ARIPLIIC reekvant zZoNE A
such as tetrahydrofuran. Conpounds of formula (VIl) may
and beNabBbai ned byoirfii edef 1€ af t scaeylratdae cof ssdickabhyincludes
functionalized phenyl nvieties. For exanple, a
a fifrvmcbiesealsitzaedophéfYlh headhgntncantbentr édadadwiktbhhthe first
Lewi s acid such as alum niumchloride, in the presence
baseoftatsoint aBlé abyliavi nguagent tsuehsaspacétyh chiwppdeations
in an aprotic solvent such as dichl oronmethane at room
baCk@@ﬁﬁéﬁ@ﬁwpékfoﬁlﬁﬁ -‘to 1§lﬁlﬂéréVve fRBENYBSFREYON System B

npounds of formula (VII Al ternatively conpounds_of
lnleléreﬁulaaS@VPP)j ﬁﬁﬁebﬁtéﬁtléfpnéaoﬁnhévtl% §Pe6n5?88@dﬂj?’83 with

rom tabl bst ed hal obenzene refer
the GROMHE SHLIEDLY o ﬁ@lOtBui?FlE%aﬁﬁF%f%gb?%rfg ‘Ypporting
connf RTROUNG T2 g, LrANSTEL 8l af oWl Lh. o OLGANOTE! Bl 466 1,
ent SucC as n- igmTh an an ous, |

the ?e\éﬁﬂta{sf(%%}ﬁl? {1?&5@93@5 Ofola'l @%o‘rﬁtesl Oﬂdﬁ”BS&atlliro%S hahve no

owed by electrophlllc quenching wt

comm%ﬂ @hggay%ﬂgsgw&&f@ QR4 eshondi rﬂ\%e%ieci%n@%%)ble the first
al cohol which nay be oxidi zed under standard

baseC@hdittiioans,2 frort €xappkterusi pg Ress Myd i fe@eid odhBangtation
to give conpounds of formula (VIl1) wherein Ra is

120Bsel Boted Hswndd;,, Qraltkyhe obrColial kytlenephenylsyaneémBbof the
= C . 4al kyl, or Co”al kyl enephenyl . Conpounds of

preskortmdeacfVblt) omayagl be bepfloenedefromlithe of whether such a
correspondi ng aryli odi de and boronic acids using

commgzl Padikbenehesi stvey liaplag oar boi -nonoxi de at nospher e.
Thus, heating aryliodides with carbon nonoxi de,

[0016}pt nia bii?%‘?ﬁtcl%l Fhgnd 1kl AaFens Eettakil 0”2 can communicate
trlpheny h hi ne provi des conpounds of fornula VII

DFerednt @BéFgmﬁr %%Sﬁﬁds of frortii & TP %r“s or

t d rd ch I ti f t. I
specdraﬂaag% BB OEr oS S8 R oo o MR R R4 Zone A
|
usindan Sk GNESL 0P P MM, O i fO" BA ¥ a1 Tiie access
(TDM3Y a@% s reagents S%%@Ea%o%elz%ta;'M@r&mp%@oégﬁly%mg a

ch ori Al so, “suitably substituted hal o compounds of
gene&%&q%l%mQMhthﬁﬁfé%%%%@oo§tﬁﬂgﬁég Ralthadi m cat ahysgdyided
cross coupling reactions such as Suzuki, StH e, Heck
intof eaLti®ONS Howdis¥¢eeamvadn@t Mp@f:rétaﬁndﬂrcﬁ:spr oduritng.1aHAry, the
exanpl e, brono or iodo conpounds of forrmula (VII) may
secoundérage -ad ey iatn are Ghdcam ybatninoniceaet wand v asSuzukiset of
coupling reactions upon treatnent with an organoborane
custemgr tevethyl réordnes i m tH&Npresenew dihe same TDMA protocol
[ 1, 1- bi s(di phenyl phosphi no) f erocene] pal | adi um (11)
(andg Iagre det e @R Pot ABSFuBAr Benate it apretigtation 120A.
sol vent such as /V,L/-dinethylformam de to give al kyl
or aryl substituted conpounds of formula (VII).
Compounds of fornula (X) nay©fbe obtained fromthe
reaction of acid chlorides of formula (XI') and
i mdazoles of fornmula (XV) wherein R6 is a suitable
protecting group in a suitable aprotic solvent such as
tol uene or acetonitrile in the presence of a mld base
such as trlethylan1ne at tenperatures ranglng fron1-

AN A PN\ N



This invention also relates to a pharnmaceutica
conposition conprising a conpound of fornmula (1), or a
wWEbaras2euti cal |y acceptable salt thereof, or BCT/IB2007/050106
pharmaceutically acceptable solvate of either entity,
together with a pharmaceutically acceptable diluent or
carrier, which may be adapted for oral, parenteral or

civehOPbEk (P ”'ﬁié*eiotér%%@ﬁ&“%% conBoLhaL SR fre béNP A and
ZONEI gven y?gp%ﬁ? P%Itnp {Qghé hﬁ%a{e J_es%%ro%tl %QOW Elhe €wo base-

r eadi fhose sk in the art.

stat%%%031§®29n%n%f‘d1§§§h%4§df%"ssb@%'afteer EPFLALHON TRY,iRRs can
found, for exanple, in "Rem ngton's Pharnmaceutica

intePebeacRstn F MrkdiHdon o MaekaPubl hshi ngr GonMpan¥ccordingly,
1995). Conpounds of the invention intended for

the pharnmageuhbcal rgsessayohenadsa i tersat@siscryshal Bi ney both
or anor phous products. They may be obtai ned, for

benegxanplye coapesakidgpliigs, spoimdepspeortibhnmeobysnet hbdstle or
such as precipitation, crystallization, freeze drying,

no detrgpeay doyengheor evaporative drying. M crowave or
radi o frequency drying may be used for this purpose.

[0017Fhe et HodsPbyS bk chnppélronpoukds Aepreeliadnfalsretedtions
i nclude oral adm nistration by capsule, bolus, tablet

SYStB@ﬁde%sfﬁF%z nge’d} ERs T’ ahA tPYaﬁHOW%ﬁﬁﬁﬂéﬁil@@@at%@Other S

salid solutio pr u
wirelZlt st PR o A e oaéy]sci}kspe&f‘%f?egﬁtss of their own
wire %ls%tl onlsssuy\ﬁ UDS dar echl}leSc aé]agn ef I%Iées mu % 1nterference

PR PEAS nay éﬁployed as fiTrers I'n soft

base'&a ql C@}Pes%c?ﬁl%‘?e%y@h‘[{@éh% conprise & % erbyfﬁénltormg

exanpl e, water ano pol yet hyl'ene g

comnﬂﬁQ%ltg%%sgley%‘%lem et et |ﬁg@s@@mﬂﬂn&e§'ﬁﬂ5@| &/0tdm A can
one or more enul’sifying agents and/or suspendi ng

derla@e@hé pkbaytdl f of @t d ONSoniBIh 180 P& prepamed BYd adjust
the reconstitution of a solid, for exanple, froma

its saghptot&xa@l wdimenches ar @agonvonk yipt epanedidly interference.
di ssol ving or suspending the active ingredient in a

[0018%ui tlabt et edpumpoCenpdurids sofditdiel gunesentthaveatmohprotocol
may be admi nistered alone or in conbination with one

timipg” nos el bt Iekateonpousdyioblere phvent i orefiay to the times
conmbi nation with one or nore other drugs (or as any

at vwE3Rrbi AAEMENPOHBFESE RS ThE déﬁpé@ﬁ@sCﬁﬁ9sbesuperframe and/or
adm ni stered al one or .in fornulftlon ap ropriate to

sloty H@UE(B%HGF? ca{?sé&?\ﬂ%&&gd antjhéhf)‘é i %(Eﬂlta]r %epécﬂ esrgpdically
host t t ed dth t | ved
occ 03 ATyl P 08, B A LD e o
Lati h II
souc oSB05 81100, L0 PO B0 PRLS BOBORSALY ciming oz

ups tHeLRI r‘lzetr%&es&&hr?&?é‘é’m ?95%9&6%51%91% 5shRAN e timing of

conmpound(s) of the invention choi ce of excl pi ent
specWial! thlp% skakgenextent iéerend nelwiaeher soseeh as the
particul ar node of admi nistration, the effect of the
[0019¢XCi g @tn 101y $@ whicl.i tLy aﬁdssb@Ddlkbé Yappit itdte dnahdkebetter
of the dosage form Thus conpositions useful for ora
coopadaitiioat mat/i anspaypebeapr épared bymmixingtibesaptovecols for
ingredient with a suitable finely divided diluent
the andtobesdi shmtwgrct g sagesteandhoandi hderylddd olesigned for
| ubricant etc. Ot her possible ingredients include
passapgi -wie dant snfeshabitant &N | R IHY BGENESN the wireless
preservatives and taste-nmasking agents. For ora
dosage forns, depending on dose, the drug nay nmake up
froml wmt%to 80 wt% of the Josage form nore
typically from5 w%to 60 w % of the dosage form
Exanpl es of disintegrants include sodium starch
gl ycol at e, sodi um car boxynet hyl cellul ose, cal ci um
car boxynet hyl cellul ose, croscarnell ose sodi um
crospOV|done ponV|nyIpyrroI|done nethyl ceIIquse

o, o ' " "



It be may desirable to adm nister a conbination of
active conpounds, for exanple, for the purpose of

W@ e@ansng’ a particul ar di sease or condition, iRCT/BB2007/050106
within the scope of the present invention that two or
nor e pharmaceutical conpositions, at |east one of
whi ch contains a conmpound in accordance with the

connlFERRV e L GARVSDGON . 0o, CONP 006, | 108,101 oy -

lmpr%%'é%os'ﬁ'ﬁ’ﬂé vy}‘i%utshe%d‘ééon‘r’értQSvF%S”%‘o%ﬂ&%’BIé& % pass

nore separate armaceut i cal conpositions

useflu@‘raSt 1H@Srﬁ£t%h0h £oat ai sy cerrpoyd ofe forpuka (L) reless
in accordance with the invention, and neans for

comm$@Rakat ehy f§§§t@m@92$ab%dcoﬁp08|Eb@ﬂsthétﬂﬁhﬁﬁbé% of this
container, divided bottle, or divided foil packet. An
discexanplke Qiu(SfUChoapEkIatLSet he ffoamiddiam bihst ebmpagkis can be
used for the packagi ng of tablets, capsules and the
refelrirkd. t¥heskatpefts hef i avEide-arsieqeaBdacwnarirptocol” (CBP) .
suitable for adm nistering different dosage forns, for
Fuekiagmp| enforalatarnd parent eCa8Es,f ors adildi scenpaginte wireless
separate conpositions at different dosage intervals,
SYSt@WSfb@ @@@@%ﬁlmgxﬁhémééﬁﬁﬂﬁténcohp%@gmi%M§féﬁgVﬁ@€ Breposal
her. To assi st conpliance, the kit tg pi ca
n

for é@ﬁﬁrﬁ§832a|W§éN.éﬁ§t€8§ ‘adNPHEEPPAL PBA° BoﬁﬁVeBE No. IEEE

d h | d. d
IR R NS R %igongera%ﬁ%s P foeagebted Seates
h
Pate%%r Séﬁl%ﬁ%logrgtbgr%ﬁéﬁsarsy UseP EI r?nelgﬁgé%ﬁeanged by

refeggn%%tqgagﬁ%ﬁge%nth i nvention also relates to a

conpoun ormul a Y’ or a pharmaceutically

[0020fccept@bl e salls theneek, 49kgaaRhar MRCeUtdGAld %, base-station
accept abl e solvate of either entity, or a

120 pharmeeedti ¢al heerpesicbi-erigentaichi AYcamyec@finth@ase-station
foregoing, for use as a nedicanment. A further aspect

by afmglhisiridqveativentagtates detkhe ivse ofmescompauwbiofg and
formula (1), or a pharmaceutically acceptable salt

synchiteneehtion acgharmmesuti dal |sh@aocept abl@. s vahe ekemplary
either entity, for the manufacture of a nedi canent for

baserheatteat hehtinflglqsarasioniceoil atest b i on.mampone20, a media
enbodi ment thls i nvention is useful for the

acceggnGractareé Saf MAﬁédﬁéﬁﬁéﬁt2§8v fheUPPEGE RRAD 6?Véce 240, a

sitic infestation in_humans.|ln one enbodi nent this
PhYSlﬁ@in@?é’ﬁr' éPE@:f dFVE 6P ?ﬁ ﬁaﬁuﬁacra%tzbuaput deVlce 290.

for . the t t t ti
e RPbst aclon [ 4l S Fhlofd ebogI'aent nigvice 232,
synchil¥BILLAN S MRAM Jor Lhe MMIACt WG &vice 236, The

Arent for the treatment a par asi

PHY Q@f)e§ﬁ§iu<ﬁ)@s L dél%eccttl n B@vgeg 8 O%MS tah'lsink capable of

Invention is useful for the manufacture of
couptediycanent fQfeihe tXeatdmiin)of @r@rlfi‘@utﬂ/%utput dev1ce 290
infestation in plants. An even further aspect of thi
can ipwesdhPred ekat es d&nnalﬁmimcbrofb&&]e}ﬁcbm@gvaap@rr@slﬂilluﬂoer of
infestation in a mamual which conprises treating said
techmeiwgliewi t h an effective anmount of a conpound of
formula (1), or a pharmaceutically acceptable salt
[0021{ her&bfhowyh at phaerauela T dbd 3 asceptabl 1@ solfvatle .o uses a
either entity, or a pharmaceutical conposition
bussegntai fiHgE AP of the shordgoiry. apryeclpbedhéhagspart other
of this invention relates to a nethod of preventing a
parasitic infestation in a manmal which conprises
treating said mammal with an8effective anpunt of a
compound of formula (lI), or a pharmaceutically
acceptable salt thereof, or a pharnaceutically
accept abl e solvate of either entity, or a
phar maceuti cal conposition containing any of the
foregoing In a strII further enbodlnent thls

o o . a L, Y 4 e



CHN m croanal ysis data were col |l ected using Exeter

Anal ytical CE 440 instrunents by Warw ck Anal ytica
w®2007/08%57 (Uni versity of Warwi ck Sci ence Par k, PGEIBA0GNE50106

Venture Centre, Sir WIIliamLyons Road, Coventry, CV4

7EZ). Optical rotation data was collected using a

Perkin El mer Pol arineter 341 by Warwi ck anal yti cal

U f W
S e Uyt T ] snﬁ%E§§8%I>qﬁaﬁ%%?ffcﬁﬁalnary

: I 1
SklléE@ﬁ( Z%Qn%r%t hyl pﬁenyﬁﬁamtphvﬁ 1W| éé?glse % luntlelnotns’ the
vari®hst h@oﬁBUH@HEg Oﬁlﬁtﬁﬁéﬂ ation 194 ( t]ne]- Qo&m 3§f1 separate
mol ) and pal | adi un(! 1) hydroxide (1.10 g, 7. nmol )
electRoiBthanpbohtB@smthupassheatednte 60 at s@r@é§3§ﬂr 8eparate
of 300 psi under a hydrogen atnosphere for 18 h. The
busskeaectd en JulXtddtE oS ft herd fdd detl elbaing £ongemndd at©dai Righly
vacuo and the residue was re-crystallised from hot
specaeétiaridt pirk@its@tmire.to give the title conmpound (3. 27
g). Experinental M+ 201.3; expected 201. 11H NWR
[0022( CD3UD) 218056houl d5dg 3&H)pr@c315tec2 2Dat3dpme2 D the above-
2.25 (3H), 4.40 - 4.50 (1H), 6.80 - 6.85 (1H), 6.90 -
llSt@de:O(T@H}’l@DGSgQ:%_O 29@0(:@2H\;am| *phe Fomiat oﬁggm@wl@g,edﬁgrmware
0.1 Alternative syntheS|s A sol ution of the conpound
routgpepr gparat Pentl [2°0g, 24 I RS CAI st ﬁénéﬁlpg Rrpcuted

hydr ogenat ed t 100 psi and 60sC usi adi um
oy BRSO T Ato 10 by v Binr et eend: Ry pane Phurines
re81fo'llllnéerrelds anéjr(éthee H{elnllot rLaetse 1%0%C§n%5?%e%%@ervsa cuo%pu-E%rs being
due Wwad ssol ve t hano

execgtlt%'dh tyag'lrf%eg‘%n% %O %’Ol:!t gd) and purl fied by

aut oma preparative Tiquid chromatography (G| son

[0023fyst§m111%ﬂme>5f 3Q tmanLUNA CL86 2)e LR LOlar, t‘ﬂlgtmvarlous
using an acetonitrile : water gradient [30:7

remofe 9§u§11®mérf|e GRRPAICRRS | Ak ¢ fgfo@%tels@nsSmwa@om@id@trﬁ% with
in vacuo to give the title conpound (26 ny).

simiExperuneni @aha Mty 20l thscexpepbadn2121d-A9% NVRwn in FIG. 2
(d6-DMSO): 1.65 - 1.72 (3H), 2.13 -2.18 (3H), 2.24 -

and 2e3Tr(iddd, A3 n witB2 the ddvedt 8hat 6592h (2bpode®Os on a
- 7.03 ( 1H), 7.03 - 7.1 1 (2H Alternative synthesis

remotg acCHBEXPUEs oflevheeconpouritb of rﬁ%bart@ti @@Sﬁe(ssa 0hg, same
3.26 nmol) and anmoni um f or nmat e . nmol ) in

COMPLL GKAY éél&hFZGOWPPnﬁﬁ§5a88862%%IF%%lQﬁﬁ%iﬁﬁ%ﬁM@“%ﬂéﬁ and so
car bon The reaction njxture was heated at

Somelch%thISr O@ NN ef Bd Fdiftt conEERt it e@MFAEGECUE -9 the

he reskdue s.tri u 2ted wi th met hanol : ethyl
Sync&é@?&?@ L1 967F6 3'& ‘the title conpound (200 ny).

[0024&%&%%&% #9L.. %H) %é%%gﬁe%%oé%x%&égg%%se—station

120 %tggt%sﬁs r§ Ia%” %peggz{%lorp &LO 18t5p(r]c>ld)ldeg ggn’clnuous

7.10 Alternatlve synthesis A
commﬁh&hﬁ&%o%fééﬁ%f&é@eféenﬁ@ﬁﬂh§$l£ﬁ§p@U@Ebﬁ@rﬂﬁéé¥Hés, the

nmy, 2.3 mmol) and pal | adium (10 wt % on carbon, 223
basefBxaitAchorme aghdinl®imk) wasqgheatediats t@elflln@x' fedri3®l for

h. The reaction mxture was filtered and the filtrate
itsewds comcerntlpatedcunrtvaeuodeoigegeahieposadelyi tbe all other

conpound Experinental M+ 201. 3; expected 201.1
baseExaaplienz 2hal miZhMebkykLIeftedf.

| uor onet hvDDhenvnet hvi i -im dazole A m xture of the
[0025¢ o npdurveh df tIPre patidtiicon A4S Y Pegigd 5 t8enwpbpraagion device

pal | adium (10 vt % on carbon, 500 ng) in nethanol (25

m) was heated at 60C under a hydrogen atnosphere (150

psi) for 24 h. The mixture wds filtered through

Arbocel (r) and the filtrate was concentrated in

vacuo. The resi due was purified by flash chromat ography

(silica), eluting with nethanol. The appropriate

fracti ons were conbined and concentrated to give the

title conpound (11 ng). 1H NMR (CIBCI» 1 58 - 1.62

~ NN



however, the generalized i munosuppressi on which these

drugs produce di m nishes the i mune systenm s def ense
w@ai7/81257 nf ecti on and mal i gnanci es. Furt her noP@I/1B2007/050106

standard i nmunosuppressive drugs are often used at

hi gh dosages and can cause or accel erate organ danmage.

Descri ption of t he invention The present invention

provides n v

240 REERY D %c?%r“i‘?@. oo bttt el S peppicring
e 809 Bga e 3 CEE%’\SEN and ongl St pg, | MUNOSUBRY eS8 <hr

I's ac by reducing the nu

may Hel GuladNG And Jafy I3 At g - c e Br L YPIOCYE £85 ces.  The

wi t hout affecting their maturation, nenory, or
exem%&@@@s' oy They radueti phs OfdeG:'ercG:Lﬂo@lt I BgvIce/ 252 to detect
| ynphocytes as a result of S 1P1/EDGL agoni sm
exteP@3Si bt ymmun Loabi mat iser-wickl theindsemneedsampr erermiol and
of endothelial cell layer function associated with S
f reqhRbEDGDb cactrivwatiindrndeak € rsucde donpouwndsassefudtion 120 of
treat uncontrolled inflammtory di sease and to inprove
FIG.vdscubartiesetdiomallist préhdecenpedndshef ate qresened into a
_ invention can be utilized alone or in conbination with
digigeandbrtc of LR nhIVBIElng ST-Idel Fudket pyavigad the the timing
provi de a new i nmunosuppressive therapy with a reduced
eStlB@éﬁ@ﬁsﬁ?VIFﬁr23ﬁfé€tF%ﬁsM%ﬁeﬁ @onpared to standard

osuppr ive therapy, Further the. co
10026} R e wBht T o L BeC GEeY: W ohbi Har BRCmation
devf@t'b§§“%§§d dosages of tradillonal, EPQ%$OS¥EPr%§SaB£otOCOI
eraples to provi i"de”on” t he orie han

tlml@wp%@pr $Si Y8 1aGh L LY W !n%lgn the other hand

uci ng end organ damage asso ciated with hi gher doses

um27Pf SI@nQQﬁQe'QHU”QEHPP$§§§L¥€aQ£HSS 1Jdhe efsenvatihen timing
of inproved endothelial cell layer function associ ated

estiWath o8 HRYAERGE :actHaatd on il dese astthtd @Bl timing of the
benefits of conpounds to inprove vascul ar function.

detethednuclegidde seguence and thecamondzacidnseguanee 234 can
for the human S 1P1/EDGL receptor are known in the art

causantharBA@ubd 0 strechdmse. g.ts Hiwa, pTotoand tNMacirag,inTsu¢h a way
Bi ol Chem 265 (1990), 9308-931 3; WD 91/1 5583

as tpubbpshedtd 7l @esbarr 1991mizAPO0¢ABDTY jpulsitifsiredceebetween
Sept enber 1999. The potency and efficacy of the

any ¢omsonTds DfITRF P ROFRFC@r BY addes S5 Usitig 1@ GriPgs and the
ssay to determ ne EC50 val ues and neasurlnglthe

wire ?ﬁéu?éﬂpﬁ S| DAPHBETT €8Y i M heSTPAte At % Trdio

@ £ er BEMPEP e G Hor SFHBSH o & and HEI LT AT ¢ &3NS of the
exte’%{q%f e(/\l%? Xeg V%igofa%hlng tB ghﬁﬁb?ggE%ﬁeEgetﬁgl If Wslegbase—

rre ni ngs ess se |n I Ca ret ura

stath@nmbg H;%%d LQr - Gempoynds pr%%'e‘e%l aRhALIRCEULILC %'ef r
conposi tions, dlseases and the Tike, this is inten g

[0028] O NBAN-& $91 R érh@&dif—‘m@@ﬂ@ouﬁgchSé‘i/ltlchﬁénlQ@tibﬂ?ema}f\néllmply
reference herei nbefore or hereinafter to a conpound o
conskermyfa {1)gnidd )t Ethky ©bs E&dm%lbﬁﬁﬂddﬁ@ﬂsa&Jcxunc1de
referring also to salts, especially pharmaceutically
withacteptablre sdl the dfamecbnpaodadiet Poodutad(by, théeldetected
or (Ill), as appropriate and expedient. The term G
remot4- dbkylstaltapne .or Thascenbinaneon dpoeh obtheregrnoupsthat any
means saturated, branched or preferably straight chain
respgrsays WoER Lopadt sehelie EaPben hﬁoﬁélgpeéféeagly éreme 1 to
to three carbon atons. Exanples of C -4-al kyl groups
are methyl, ethyl, n-propyl, /so-propyl, n-butyl,
/'so-butyl, sec-butyl, and tel@-butyl. The term
C . 4-al koxy, alone or in conbination with other
groups, neans an R-Qgroup, wherein Ris a G -4-alkyl.
Preferred exanples of G -4-al koxy groups are nethoxy,
et hoxy, propoxy, iso-propoxy, /so-butoxy, sec-butoxy
and te/t-butoxy. The term hydroxy-C2-4-al koxy neans a

case of



according to any one of the enbodinents i) to xii),
wherein R4 represents nethoxy, and R5 and R7 represent
wWoydroges] o r wherein R4 represents hydrogen BEIIERE07/050106

represents nethyl, ethyl, o r methoxy and R7

represents nethyl, ethyl o r hal ogen. xiv) Another

preferred enbodi nent of the invention relates to

t hi pphene_derJ vati ves aaccccoorrddiinngg ttoo.aann
Eramgsnhbe LOFFCt thnee caribbosddi I tmeantititss TTT5 it goer trame

i) rein represents a nmethoxy group, and R5

boun@ﬁéhﬁfwggp§é§gﬁédhydrogen. Xv) Anot her preferred

[0029Fnb_ofjril %ef’feﬁ@@diﬁéﬁ?@} i @%é@éf‘,t estt o h hﬂ)@pﬂ_@@%ﬂ to align
derivatives according to any one of the enbodi nents 1)

respk@tXivie) £ reheiel iuRd repnRsentss iy d008Ibe AnekiRDs ath Rfo on.
represent a nethyl group. xvi) Another preferred

By aefbadhgeptpefrthecs nventiondalndesHa thisopherendaries can
derivatives aaccccoorrddiinngg ttoo aannyy oonnee ooff

be afltibheel, eennbbddddisi Mreraat (5. ¢), tHraag )], twheireine B4 frame 2
represents hydrogen, and R5 and R7 represent a n ethyl

to fgeoepZ xedi poAopart séakabbyngeefesr edrenbodi aeanadbing bits,
the invention relates to thi ophene derivatives

etc.according to any one of the enbodinents i) to xii),
wherein R4 represents hydrogen, RS5 represents a nethyl ,

100304 o i1 B dt Ry PepPesentsCa 2@t Ay LR obipSSKUE| pyoodiment is

ot her. preferred en%gdinegt of the i v&ntion rel ates, y
CaPALG St hPdph&RE HEr at iFVEs EELBFAPRGE & EHy OR&ToF Tt hauiet

._enhodi nent.s ;i) .to xil erein R4 represents
11 o A Rt b ety HoeBRogy g o Ranatkgn should the
r - - ne_.ato - e
R e Bt TR T ant B8 T ki ds o Thibphaner. protocol
withd@EE¥aEL VES AGEHHNG 1R sa0Y8ReoRf ptheambodinent girlikt and
to xIi), wherein R4 represents hydrogen, R5 represents
othed NBfdwydm grneYRrrandiBAsr epesentisea IJHOr i BEJAL@MODEX) frame
Anot her preferred enbodi nent of the invention relates
bountiartikisophendarderi viadiatesvaceor dimg taoahyroneraaf thee. In
enbodi ments i) to xix), wherein R6 represents -(CH 2
addifKkon( CldRM&SF R-rCHR B6-CONRMG TRE2 st Fpperticulasiyg the
preferred enbodi nent of the invention relates to
samet fegphiere sdenidvani vesraeppidiongeraramyicae abceaons.
enbodi ments i) to xix), wherein R6 represents -(CH
[0031}) k- PoHR 657 ) 1R CHRIBEIEONR @eER6 ZasSfhertdion Bese-station 120
represents : represents 1, and R65 and R66
can fuptagentTH ayoﬁ%ﬁ% KT i AT et e dl B o ditrei 1P periods
i nvention relate o t hi ophene d%riv§tives
)

) t t
in 03885 dnd °P0 4Ry 166 Lo ithe BB EAPRENES ) EELREK)

ergei rese - - - - ,
08 B i BT er 57 ea Srbbdrint OF tha o0s: 210
refelPUENtd PNy Lebates (o Lhisephene derdyvatiy ?éﬁ@%@'e@g not be
to any one of the enbodinents i) to xix), erein R6

freqhi8REESERY Swh A #he GHGHEtEH: nNEGORL B4 | compereic fRB4dom to
represents hydroxynethyl. xxiv) A particular
chooggbediciento @furtrhe danvenrt i tredqeiaies 110 ddn ophepeneficial to
derivatives aaccccoorrddiinngg ttoo aannyy oonnee of
regutlhe lgnisathicnerits the awd fiiddestisbdnge qhisreipeRBods in every
represents 2, 3-di hydroxypropoxy. xxv) Another
supepdrtincul andedbodi et ofnddie Wawent ilgwreglsat ébet probability
t hi ophene derivatives according to any one of the .
thatembsdi i g ilya$%-&t&§}OWe@égﬁOR6 negprtes egistguer devices
gl yceryl. xxvi) A n especially preferred enbodi nent of
the invention relates to thiophene derivatives
according to enbodinment i), erein A represents
*-CO-CHCH, *-COCH 2C H2- , wherein the asterisks
indicate the bond that is linked to the thiophene
group of Formula (1); Rl represents hydrogen o r
nmet hyl; R2 represents n-propyl o r isobutyl; R3
represents hydrogen, nethyl, ethyl, n-propyl,

e o



2- hydroxy-N-((S)-2-hydroxy-3-{4-[3-(4-isobutyl-3,5-dim
et hyl -t hi ophen-2-yl) - 3-

W@2@70832pYI | - 2, 6- di et hyl - phenoxy} - pr opyl ) - acer@nB20¢7/050106
2- hydr oxy-N- ((R) - 2- hydr oxy-3-{4-[3-(4-isobutyl-3,5-di m
et hyl -t hi ophen-2-yl) - 3-
oxo- propyl ] -2, 6 dinethyl phenoxy} - propyl ) - acet am de;

succgﬁg%u&ly'%%g ?85h % ISO%%tyduraélghn%%hgl Egégpperlod
can %59&199988% J?egyd{@aﬁé/ MO 2y oxyracghagiidese of
one @1%%8) 3nfi2pethyl4- E% %%1%%%@%t$Ea%e% di met hyl - t hi oph

en-2-yl )-3- oxo- propyl ]
m033r9thWiGph@”Q%%ﬁxﬁxﬁV&&&%yaﬁf%&b%bl%z@ydiﬂﬁykﬁﬁﬁt@Bﬁhgﬁltted

signEﬂ-l( ( gb)a:\/laiir{cﬁi c?l 0r@nédtol3 v (/bskesdutrtnddm3vdi mpiduitatddd opsel £-
en-2-yl)-
coex; 2tdhox adh Bzol ti3ey |del@cebhy b i phe noxyl} -2 hiydrtaxyi- pluapy time
) -2-hydroxy-acet anni de;
as AqqR3L {@oahe or 024- [shofdr i Sobliyl - 3, 5tdiensttnydoadhl opf the
hen- 2-y
examPie4Wb¥%&ﬁ%&cﬁLQF%A]hﬂ§ Bt AP EpRendxigt 2L HRiriodly ferddpyed by
| ) -2-hydroxy-acet anni de;
a re,’@eﬁ)‘idpaxﬁeﬂ- G(fS)SU,’@eH%ﬂaB‘%? 8FD 4 [ BENs4sj ?@@&@ywssdgfélpﬁﬁ the
thyl-thio
Ao an o521 1 ]mzae "3 hnet AYShHERY ) 1Br i) e Sach
annld

e R oxye e (R & VSR SRS SR TR 05, S -

numbe§

FethyhPOPe ¥EL- thel £ £
SFre-Ty oéaglagop %l F% 376 gﬁﬁﬁg?hfi dﬁgﬂ%ii}mﬁropy?%er rame-
For ef@Nbdesent example, frame Fy superfame SFx _has been

N ((R) - 3- {2 et hyl - 4-['5- (4- |sobutyl 5-di met hyl -t hi oph
rand@fdd- Wodledteld such that an 1nterm1ttent quiet period will
, 3, 4] oxadi azol - 2-yl ] - 6- met hyl - phenoxy} - 2- hydr oxy- pr opy

occulr) e2ZehydNOX k- acettannicd@e rands .
N-((S)-3-{2-ethyl-4-[5-(4-isobutyl -3, 5-di net hyl -t hi oph
[0034En- Dyt )rg [eakh quiet frame Fy, the suppression device 240 can
, 3, 4] oxadi azol - 2-yl | - 6- met hyl - phenoxy} - 2- hydr oxy- pr opy
Supprryssz Ry¥roxgnsacietsmm ddllexril ) onlfgr tihe rdedsisddtonofdevhge 252

i nvention relates to novel conpounds of Formula
Lo d319Fer milYa (FNYtANERESH SRE aptorBlare adstedi id¢ faptected

i B By SR PR TR i e o
fu t I t
e et g e (o BRI, o oo

: , f d
sync@onléat(l irl %Ovlﬁgzn%ﬁ Rg?]ils ?E P/eOfarceofﬁzse%er{{p%ﬁn%(gSL?% ne to
£orcEORMY Bkl koand ehr sphapmBesLl] caldih RASPRAtBeer to (if

salts can be used as nedi canents, e.g n form of
not RRaLwBceUtiheal ceEReSI Liipns of o enterakhotprabartalst@fhion.
topi cal adm nistration. They can be adm nistered, for
[0035¢xamph£le Pehor allhere. @ posttieldoepnotryahket Ssules may be
coated tabl ets, dragees, hard and soft gel ati ne
emplogpsubgsthsob uhclons, 1 el @i aiesy iare ,suspehsiudnispe appreciated
rectally, e.g. in the form of
thatsdppositloe i @ss pateant ercalllipitefhe dacepealflor masfvergence time
i njection solutions or infusion solutions, or
whilpopgheaRrNyeeeng. CORVEHECTYR m JFCHIufimERtYs, acPedisiens choice
oiI's. The production of the pharmaceutica
conpositions can be effected in a manner which will be
famliar to any person skill&d in the art (see for
exanpl e Mark G bson, Editor, Pharnmaceutica
Pref ornul ati on and Fornulation, | HS Heal th G oup,
Engl ewood, CO, USA, 2001 ; Rem ngton, The Sci ence and
Practice of Pharmacy, 20th Edition, Philadel phia
College of Pharnacy and SC|ence) by brlnglng t he



phenyl tri met hyl ammoni unbrom d di br om de,
benzyl t hmet hyl ammoni umtri brom d, triphenyl phosphine
waeldrosd2de, etc. in a solvent such as DCM chl e DIR200M/050106
THF, di ethyl ether, nmethanol, ethanol, etc., or
m xtures thereof. Structure 7 Structure 8 A conpound
of Structure 4 may be prepared by treating a conpound
‘ of Structure g wﬁfh MeLi i$ S Iveqt su as di e&%érm n
Of CEPREF ISTEE, Tand 'l oxEhe S att Terperat S‘thei%’e ance.
nd d r uct
[0036%1 I@(Qte t@%%ﬂ’e&gé\yeﬁl Yhe? é}o%%%% t;ﬂnéﬁg UEt UhE f}IAE,m%?)O is

prepared by reacting a compoun ucture 1 w't

adj uggteaﬁl ﬁ?g&?&hlﬁnﬂg %ﬁ%c1§%@8°9ﬂ9§ Qtfle F@ftﬁ@“ifbr( lS)JCh a slide
represent a 5-thiophen-2-yl-[1 ,2,4]oxadi azol e

may ©Erb¥ative aare fepased byuheasyi Hg @t CEQVH&UQE Qfuperframes
Structure 9 in a solvent such as xyl ene, tol uene,

bounbderzene,spythai nehe DyEmidychlaneneikaneotacetd Lu@ci $hy data
trifluoroacetic acid, etc. at rt or elevated

commu@iperdabvu, estha M présencen oracalserncefot atixe | isdriides when
such as acids (e.g. TFA, acetic acid, HC, etc.),

scheplagesg( ef gruNaHIPNECAEINEZCOBHoK2E0B LAty itatdmAraif miens, and
etc.), tetraal kyl ammonium salts, or water renoving

fot@@énﬁ§ﬂﬁé“@ tox@aPyrughtare de; i th @@ﬁﬁ@@@ﬁrﬁ@ﬂ%QPS and other
anhydride, POCI3, PCl5, P4G 0, nplecul ar sieves, etc. %

base(EF@tléné R, QQOQ§%ﬂﬂ§ﬁfan@ CQQ@M%& = leE%%ltghUS ments

ce, Tetrahedron

madeCer a3 200E O bf44&gﬁaﬁst9%t Sl &P KO okE! TRE 28
I h k h M_ Ch
acoef Tl 'te&emNa%?a??na T T U S

resz?glg %6315/5) 5 14%%e ﬁtﬁ’h&@f?ggst EE&E& OﬁééeMOtOCOl

tlmlgg| Veiidn Rg %: Mghado. . M1 _ou r%ﬁ' 2911 %Iﬂ&@@t LGstomer
Comun. 29 (1999), 1437- 1450 E. O J

devidbkeeve, lnorganic Chemstry 27 ( 1988), 3 100 31 04;
B. Kaboudin, K Navaee, Heterocycles 60 (2003),
[0037R287rR2292) indConpoEnels Df She uch ueei Otanyebeeptepared of the
by reacting a conpound of Structure 3 with a conpound
MAC @B0Struocbaresdd tn e@ocsolvente such @ OvE, tTHEngetdjushments
t he presence or absence of one ore nore coupling
by vagemts asuctelds cBRY, S BOCE EDQAEETY, HM®Bt , < Chipiete. such an
and in the presence or absence of a base such as
exemPﬁ?éYh§$b%1?@?X4%ﬁ%?Q§ FagselovNaf, PRRECB! @ty ©f upstream
Her nandez, P. Fulcrand J.
SlOtﬁaﬁPFﬁ&?d 3*lt éhﬁ eéﬁﬁer?r 6820'5063) TIICHITHBA Stignd feseli-

rature, Qﬁted ab§v Structure. 3 Structure

10
cooxeeBuds o For RAFA. (19° mrarcﬁsrelp?%%eﬁts g quist window -
typlgetlm/ogh%gw SY %lwl g}t?ﬁ(r?cglb%q eaitther side to account

ophen- 2-y oxadi azof e derivative are

for @;ri%!%%rle@e'l%ﬁ%r%@%'g%%%ﬁldgﬁzh' (F’)n SL' toekleesl c T

[0038T et r ahedr ofh dset hendQ 069D o B2 327/ - aHBNG® nfirmation of
conpounds of Formula (1) which represent a
time3stiidephepndhybnitalior, 44 Oxasliazol e e walsitve atentenance
prepared by reacting a conpound of Structure 11 with a
issueeppoandoofaGtomctidatedl 2hroSphuptut edld Giaket wrenkRiissions
Conpounds of Structure 10 and 11 may be prepared by
and reaepbthgna @onpourideofseStirgoeyretdBcandiidhws. For example,
respectively, with hydroxylamne or one of its salts
aftejrn aa fgg1ake mta sArEt ast aretitifst | @ et hahet ol pyindiseadgrgtment,
in the presence or absence of a base such as Na2CQO3,
K2CO3, triethylamne, etc. (Lit: e.g. T. Suzuki, K
|waoka, N. Imanishi, Y. Nagakira, K Myta, H
Nakahara, M Onta, T. Mase, Chem Pharm Bull. 47
(1999), 120-1 22; J. Cui, D. Crich, DD Wnk, M Lam A
. L. Rheingold, D A. Case, W T. Fu, Y . Zhou, M
Rao, A. J. Oson, M E. Johnson, Bioorg. Med. Chem 11
(2003) 3379- 3392; R M IIer F. Lang, Z. J. Song, D

______ VAN NN AT NN Va » ~ o~



S 1P sphi ngosi ne 1-phosphate TBTU 2-(1
H benzotriazole-1 -yl)-1 ,2,3,3-tetranet hyl uroni um
W@ eaor/asd2eor oborate Tf trifluoronethyl sul fonyl AEKIB2007/050106
trifluoroacetic acid THF tetrahydrofuran TLC thin
| ayer chromatography tR retention tine given in
m nut esl nternedi ate Al a) Phosphorusoxychl oride (53.7

SyncgE‘ogézagrmﬂ If&%ﬁp}f?%? %\é%%h‘? dru(%%tg? f(eedgnra“s%lcl?t |fl&r¥me§ once 4
v ~ 30
flISétl ”kf]edﬁéo eé:éé]p&{ %)En n ?&ig%gs?%lg&g rc?é:eedlved from an

anone (2 nmol")
overdh %B secelhe y%‘dr"%ﬁé"g&ﬂf&bé Setiniedsfori1 30N ate any
then for 90 mn at he m xture becones warm

pack@‘l@ Gl aaehid tich %cﬁtk%‘ﬁ}&ﬁ SO . cldec st Xk UE€chSe window
cooled to 25C and stirring is continued for 1 h before

can ifklils updeiredhient'aoanriafgensol Béd o of rNaAQ ( §ORY)/ Heecussed
m xture. The m xture is extracted twice with diethyl

abovet, hend Phekertganiranextitaets vade rwaskedB® thnwakereferred to
conbi ned, dried over MJSO4, filtered and evaporated to
@E@@O@r@@@kgtﬁﬁLoro-z-isobutyl-but 2-enal (35.4 g) as

yellow oil, LCM5: tR = 0.97 mn. b) Sodium( 10.7 g,

[0039h67 ol ) 5i ¢ sdissklvell HaagrhEncu (506 N9 yawge hexemplary
resulting solution is diluted wwth THF (100 m

OPerRefoRe ﬁgﬂ%%&ﬁﬁ9-déétFEeaéWBr€Wﬁ91<%%ﬁ%ﬁl%?%?cﬁ dIEZ%@mpetlng

di ssol d THF (70 ni | ow d t
basc g kigrtre. Tt Ih e e HAL Fhriny %t@g%f%ﬁli‘ dh%%?%le bﬁltlal
. of hi - but- 2- 30
i Y160 6 IOy a8 oo e PGl Pimg et

the 3@% D%WSSLEL’Q%@&P kl>§‘ §t 'r@fnggea‘bas fs‘% t%%nh -E\Fbext in step

reaction mxture is diluted wth |ethyl et'her (500

504,m Lheanglﬂﬁn@’ascg‘ffd wd h dildite agsNa@Gk 801Ut i BRotocol  is
"fol lowed by ag. 1IN HCl and water. The organic extract

estllm%tt@rdl ed gver MySdu1dtidesed mnd erapeiat edchthe necessary
renaining orange oil is dissolved in ethanol ( 150
synciironiand i2N agf WWHH p50eAk)Xaics caddedt rdhennt xddir &iighial is
stirred for 16 h at 50 C, acidified with 2 N agq. HC
per famdeext r @onéd o tlhnEAnuElse tor garioc S@%t.ract is dri ed
over MpSH4, filtered and evaporated. The crude product
[0040] s rEerpéeal 130ed fhomEAept 4ae taexgioddc quiet/listening
4- |sobutyl 5- nethyl-thlophene 2-carboxylic acid ( 10.5
framgp d9colGHY essnerytapds) Leawsbet Refipegh mNﬁXt[ MHD step
508,2t2@0\q§37n?4 0151|_g§3erl%%gwgﬁégf@sg)enégd@gq_gogdsg%an @egﬁleflned

nt te A2
thebir 5. 5501 T ChitiR F20 o S 108 RARn® peh afeP g tEing using
I d Lut £ : .
prot}c%?%buﬁgﬂ%Sa%gF%§ﬁ9 |%%E82e 258§r oxyPFglg 'gufit and co-

exis enlcg #)MC)S ' QST'de(ln%%O m )ste};gge 5'@6?“5‘1‘3& %@%ns Control

he m xture is stirred at -78C for 15 min, then
Contgn%ggugbogt@b isedoet hane (6.1 8 g, 39.6 mmol ) in THF (
) is added. The m xture is stirred for 1 h at
[0041} 78Qn Faethersiizgdogt Baned(16edl 8ngie 3% bmamols) d:seaddet, and
and the mxture allowed to warmto rt over a period of
signk3sh froheciedeti ahel sequercbheadecbytaddong drMragote customer
NaH2PO4 (20 mMl ) and 1 N ag. HC (50 m ) and the
devigiest wree ilse ederacted. wi tNexghl orof erap ( 2X200 arlsghadx8ed co-
m ). The conbined organic extracts are dried over
exisig80’, Wiinbrer €draRe E€vepoitafednNdThaYCcPEdE IpLedducr rEistence
purified by MPLC on silica gel eluting wwth a gradi ent
of EA in hexane to give 3-et£¥I-4-isobutyI-
nmet hyl -t hi ophene- 2-carboxyli€tacid ( 1 .29 g) as a
yellow solid; LCMs: tR=1.00 mn, [M1l +CH3CN =
268.29; 1HNWR (CDCI3) : d 2.92 (g, J = 7.0 Hz, 2H)
2.40 (s, 3H, 2.37 (d, J =7.6 Hz, 2H), 1.80 (n, J
7.0 Hz, 1H), 1.15 (t, J = 7.6 Hz, 3H), 0.92 (d, J =
7.0 Hz, 6H) Interrredl at e A3 a) To a sol utlon of KO Bu

AN~ NN



To a solution of

4-i sobutyl - 3-met hyl -t hi ophene- 2-carboxylic acid (2.44
wW@200288851mmol ) in diethyl ether (50 m ), a soP@I/IB070#50106

methyllithium (23.1 ml _, 1.6 Msolution in diethyl

ether) is slowy added at 20-23 0C. The resulting

suspension is stirred at rt for 30 m n before another

f [l 3 ) dded. 'S
datel Fa, R RSUA G orur CRUETSG O CHRFSEe he RFXEUPS | o
[0042ﬁiourfquhe %ﬁfwg%ous&;{ Stﬁeéggsf}r E‘Qmmﬁf‘ﬁ%s%i‘ﬁg ion and

gani ¢’ phase i s Séepara ed and e ag. phase

conv'e%g%%fcrea(:tr%ta_%sn ‘%guh %@t h%ﬁ%r?%?ﬁéd Th%scomlrled as any
organi c extracts are dried over Na2SO4, filtered and

sync@i\f@ﬁ‘irz@‘t@@nt Opkea¥€ons, e.g., “sliding”, necessary to align
1-(4-isobutyl -3-nethyl-thi ophen-2-yl)- et hanone (2.3

the @roascpal eiyehbowfokl bake-MbattiBn=tb. @3 ramb e[ Matk station.
197.20; 1HNWR (CDCI3) : d 7.08 (s, 1H), 2.52 (s, 3H)

Next2. 46 £s5¢p3H)§, ZxatXi(whation dplrhzio2#)cad.l@2 darfakmed using
7.0 Hz, 1H), 0.92 (d, J = 6.4 Hz, 6H). Internediate

the B3R (ditsobsryl aBOpeopyltymcc)@hJem-zhyb)lget RarnpHAesg¢gient co-
obt ai ned by treating 4-isobutyl -3-

eXlSE?@ﬁ?IWFﬁ@@ﬁhen%OQt%%kb@&Qﬂ|Iﬂmﬁﬁ(?&Mhlﬁonﬁﬁﬁplﬁﬂ?hﬁaﬁ1loops
i.n anal.ogy to the procedure descri bed for Internedlate

contB@uoE@lMBthtr[nghl sicefq,nfﬁ —[El\%@_l_ as- r@%d% L NVRe subject

3) 2.92-2.85 (m ZFD 2.51 (s,
basesﬁ)tatéoﬁzc(eései Qg‘?rétﬁi’“ 2H) 1 86 (hept, J = 7.0 Hz,

[0043% 941% SaSleous/ %rgkgédug%ﬂts W erne ‘]eat_aeb7cgf 'E'lzéscrl_l)oed systems
and/g)r( ?ﬁe%h@&ésgge't %J&?I SOBUTYT t p%enté&% a%l%b'd@b[ﬂgg, such

y treating arboxylic acid

W'ctd?n i ddi wpdnanal pameom@ g e hould b
= %msmﬁ%edforIn#gﬁmdune%%?éLo- VE: tRﬁg_ ltf;ou e

appr[eMté]teﬁ 289:22ne1HHNVR-ERCEk-3bed @ygt@ﬁs(éndliﬁ%thgdgdrcan be
(d, J =7.0 Hz, 2H), 2.50 (s, 3H), 2.41 (d, J =

implHmen2HY, ﬂLsQAgl a3 (@0 2H);io0s93kfdwnJd O-rGLLétHZ: ﬁebﬁfeloped
0.90 (d, J = 6.4 Hz, 6H). Internedi ate

progB&iwisgl debginlages,, 5-sdiaretdry| “@'hi oplreh” 2- YFPRERAEHonBascal™,
IS obtained by treating 4-

"VHDLS oty [Ehg, Bidiienet hyl -t hi ophene- 2-carboxylic acid with
methyllithiumin anal ogy to the procedure descri bed

[0044§ o %‘@f%@%ﬁfe B2r ipGSVEE LRSS 1 MO i, S‘E‘R]Prl]as- pagnetic
11. 22; 1HNI\/R CcDCl 3 d 0.90 (d, J = 6.4

compytex ?ﬁ@b? gp 1<7a,b %—fzgksfl_’l—beleftsr'?m(lﬂ: mjsmor?eg glEdH)éhe like,

can _:@r?t éﬁ?&%r & %f’? et n%ooﬁtafl“e“ Aﬂf?rﬂ%%&b t%t Aot yrect @
devilf% 5.;5&4 Vggd&ecF écte(rlootgﬂ =+ %%g\eﬁ'l@ 4 09%8{7% dSegcrlbed

The " m xtureis rre

systéﬁq&' YXaf OF Ige*ihod-rshe o %Uéﬁ bég?é{?@é@é ec?e\h%eorh%‘é' d@cess to

he crude acid chloride part
the ﬁﬁ‘f@ﬂné‘:léﬁ 8nd, p B8q FavRd )cdﬁtadn?e?ﬁ'o\fﬁeﬂﬂen s@@M ?%OQedla, the
m ) and then ad%ed to a cold (00C) solution o
storydr agidie: (&h brovildM tRe THRYorkhe iinXtae disoftdnid etb the
and warnmed to rt over a period of 15 h before it is
devidiel, utt@d swehhbdiiethyheetleer ce 150 prir fp rand hwasbed ewidelcribed
IMaq. HJ (75 m , then 5 x 50 m ). The conbi ned agq.
systextsr aots oar eewashied with ether (50 m ), basified with
33% aq. KOH and extracted with DCM (5 x 50 ml _). The
[0045h galfive BCMekEr aéfs carcemrited oVietk Na@SHLN$1.¢ t epegopriate
and evaporated to give 4-
i sobutyl - 5- net hyl -t hi ophene- 2-carboxylic acid
hydrazide (6.24 g) as a whit®solid; LGM: tR = 0.75
mn, [M1] = 2 13.1 2: 1H NMR (D6-DVBO): d 0.85 (d, J
= 6.7 Hz, 6 H, 1.76 (hept, J = 6.7 Hz, 1H), 2.26-2.34
(m 5H, 4.34 (s, 2 H, 7.41 (s, 1 H, 9.52 (s, 1 H).
I nternedi at e
C24-Isobuty| 3 nethyl-thlophene 2 carboxyllc acid

o I 1" 4 o~ oA



et her (350 nL) and washed with 1 N ag. HCl, followed
by sat. ag. NaHCO sol ution. The organic extract is
waletogdsnyer MgSO4, filtered and evaporated. ThRCT/EBR0EUS0106
is purified by flash chromatography on silica ge
eluting with heptane: EA 4:1 to give 4-
(2 tert- butoxycarbonyl vi nyl) -3, 5-di net hyl - benzoic
neth ester

I I
mateEéa b $548 ﬁ1 Hrcg) %%ggaaégﬁaﬁggﬁgg?e 2 Sgnl eXecutable
2: t l)- - t
fﬂ%g&wgﬂﬁﬁg&%mﬁw%&gﬁ@@ﬂg 5, 2eng0kEs coula

recemv)e apde THE, 3G J)on Pdégp(fi%rlgtglyloc/@ﬁg)gﬁlse a‘i@%@lf and

mxture is stirred for at rt under” 2.5 bar of

perfb@m The £atd ysts i idrkeredioht apgdedhe did tdeatr®dsS outlined
concentrated and dried under HV to give

in thrd 23teftdmd oxygarbonyhareshybpvd, S-odiimet hyterbenziod cvarious
acid nethyl ester ( 10.8 g) as a colourless oil

funcltColB:.. t Rhatl1i@8 mhe. cdiplvea sohldiwsrcafve various portions
4-(2-tert-butoxycarbonyl -ethyl)-3,5-di net hyl - benzoi c

of iadiogmaetilyyl fesmertie 10Lgk gre B3t 0igmipd )di hferdrahobléments of
100 M_) a 2 Maq. solution of LiOH (50 nL) is added

the apbQUE-TFRETELE dShiskelife P8A4PEr redtapdeoC fBplgpent the

mn, then at rt fg{ 4 h. The mxture is diluted with
lndlie%% SYFEINT AT/ P BEHPPER and exPFREIEE thcediricidens of

wi th diethyl e conbi ne rgani ¢c. extracts are
the gridgiover ﬁgé%@msf.PEéPédmgﬁﬁ RSPl SBRRsal T
[0046265' Aue I'nsnsusf%%”d%d in dieth n%he‘?é /. hept ane, nvention are
tirred at rt, E'Flltered e urry proce ure

appa:}'e%tthy}Ergﬁhe{}{@e%ﬁ%gdle% r@?@@‘i?gcalggn§0| éﬁjd nthG{{é al it 1is

ected and und to give

intehded- ﬁog/r e RUEGRIRO MWl =181 NW - GyRsr di TR BYER b?@é@m@es and
acid 09 g) as a white crystalline powder; LC

advant9g85 8F Nyhd Mirklen 5 27 @hi4h EH1LNMRL(IEDC S)e tld,lel-sﬂﬁrlt and
(s, 9 H, 2.30-2.40 (m 2 H), 2.39 (s, 6 H, 2.94-3.03

scopeMo 2 tile, iAhvEnt{issn.2 Hurther, since numerous modifications
4- (2-tert-But oxycarbonyl - et hyl) - 2- net hoxy- benzoi c acid

and Vheittidms conplourhdis ypreparedoi nhagal ®gyl tegd in the art, it
4- (2-tert-butoxycarbonyl -ethyl)-3,5- dinethyl-benzoic

is nati destaeti hg fromt4thpdioxgn2imet hexyhbenzort aendtruction
net hyl ester; LCMS: tR=0.94 mn, [Ml]+ = 281 .23;

and mw@xm%ust@aq@%a@@ dgsppibgdaondmeerrdingly, all

SUlt-?lbée 3m93H§10§_tH§91873 83 %qggvgﬂqenﬁsm%ai? 28 &esorted to,

E N-h d b d 6- hyl - ph |
oL LGEOBINE AECAR) TS AN 166 COOFSREbrution of |

5- et hyl - 4- hydr oxy- 3- net hyl benzal dehyde ( 10.0 g, 60.9
mol) in DCM (50 m ) and pyridine ( 15 m ),

t hf | uor onet hanesul foni ¢ acid anhydride ( 18.9 g, 67
mmol) is added over a period of 20 mn. Upon conplete
addition, the ice bath is renmoved and the reaction is
stirred for further 2 h at rt. The mxture is diluted
with DCM ( 150 ml ), washed three tinmes with water,
dried over MpSH, filtered and evaporated. The residue
is purified by flash chromatography on silica ge
eluting with heptane: EA 9:1 to give

t hf | uor o- met hanesul foni c acid 2-ethyl -
4-fornyl - 6- et hyl - phenyl ester ( 10.75 g) as a pale
yellowoil; LCGMs: tR=1.07 mn; 1H NWR (CDCI3) : d
9.98 (s, 1H), 7.70 (s, 1H), 7.66 (s, 1H, 2.85 (q, J =
10.1 Hz, 2H), 2.48 (s, 3H), 1.30 (t, J = 10.2 Hz, 3FD
b) To a stirred solution of tthe above triflate ( 10.7

g, 36.1 mol) in dry DMF (75 ml _) is sequentially
added thethylamne (7.3 g, 72.2 mol ), nethyl acrylate
(31 .1 g, 361 mml), DPPP (81 9 ng, 1.99 mmol) and
Pd(QAc) 2 (405 ng, 1.81 nmol) under nitrogen. The
n1xture |s stlrred at 115C for 5 h cooled tort,

o, VALY Y.



3, 5-di net hyl - phenyl ] -1

-(4-isobutyl - 3-propyl -t hi ophen-2-yl)-propan-1 -one (
wQa0M933285 an al nost col ourl ess resin;, LC M5 PE/EB200B0106

mn, [M1l] = 433.40; 1H NWR (CDCI3) : d 7.08 (s, 1H),

6.87 (s, 2H), 4.1 1-4.03 (m 1H), 3.90-3.70 (m 4H),

3.14-3.06 (m 2H) 2.94-2.82 (m 4H) 2.60 (s br, 2H),

2.40 (d, J = 7.0 Hz, 2H), 1.90-1 .78 (m

1H),1561 46(m2H) Cfﬁ)%f% J-?OHz 3H)

0.93 (d, J 6.4 Hz, 6H). Exan'ple 9a) A m xture of

acetylacetone(ZSg 25 mmol ), K2COB8 (3.45 g, 25

mol ) @ndfﬁs@r@aﬁ@e 25 paet byl REBRENS (212% Mo é’&mmi@atmg
in acetone (80 m ) is stirred at 50 C or 3 days.

witim Xt uee it f el tetredsetidieef ichisergake &i@%‘lﬂ%@s\/\hﬁéllﬁgwa flrSt
acetone and the filtrate evaporated to give 2.48 g of

wirdd2s meirylc@blylgndent aner2t4- dhboveram,a datk dDlkst base-
that is used without further purification in

statsiubsegaenty stepsi;gued/Btot Ro=eXki&t mith|[ &VNpmete wireless
155.26. b) A solution of

syst3n( Lavet hyl aalrkeylotpdm apres2adidnorepel148 of, ddummml gating
in DCM( 10 m _) is cooled at -78C and DI PEA ( 17 m _,

witho@ mft )of sSereilfy redged CFh%tfPﬁl@@u?i@VF@eﬂ Ueriew figre first
0.5 h at -78C,_ then a_solutio

er@c#ﬁ%o%%ﬂ%s%%rﬁ@ aﬁﬁ?&tu dsep?%t}iémm theofgrst base-

is slowy added keeping the

Statt]e%e?%WEFéS&g‘gdel ow - 65C The red-brown solution is

Vsidtad iy & thg%%gggd;ﬂt}%equgg%@ d WEiGErea o
tra _agﬁa, rg'a%l%g% cPhases Hﬁ@%@%@ hedM 89, HHSOh oco1

solution and brine ried wt fere

and evapor ated. o daghdue is purified by reversed phase
I\/PLC(HZOI\/E gradlent) to give 1.16 g of

tbf ldgsoresbasesudwnis acid)2-a@sebybdlto the PHY device,
, 4-di met hyl -penta- 1,4-dienyl ester; LGMs tR = 1.03

whermdim {Mllvppr28&itdn .deyiSodianmchydricge gdb0%iibit the PHY
petrol ether, 404 ng, 10 mol) is washed with dry

devigent dmen( 3txab@midtinpenwidrye THRA 30HYL)dégiaddedetndts a
the suspension is cooled at 0 C. A solution of

remq*f@r c&“ai?dl cceticchesd sifpplestepncoiddsdnby Atmptgstnone of

F (4 nL) is slowy added. After stirring for 0.5 h

the dftef@o*ee aPssratS et 16N tHY wdr dREPREANESTII NIy HGmer device;
2-acetyl-1 ,4-dinethyl-penta-1 ,4-dienyl ester ( 1 .16

an dg 4 mmol ) |n THF (4 mL) is sIOV\Ay added. The m'xture

d f wi d
ur T B et GAREk P gy o FR R A e fed o the

7 an ;P(EIYI
PHY E@SQI fll%dnévl}ldh g g{%&n%&) %‘E%eﬁ rac%égovtvlet hSet ot
wirddeMdd @lgﬁglsw%@ﬁpr{w%pr@@w & ex%ﬁé%%%nart%éer@ device
(Na2SO4) | tered and evaporated. The crude product

1nclt1§depé~,” if Lg%m@hg eversedh Phase d\fRJr—ﬁ:é H2Q MeOH @raei @Atdd  to
0 give ng of
estihdbrdi mehybrdt (2ometinht adyl i) -thé ophene-2- base-station’s
carboxylic acid ethyl ester; LCGMs: tR = 1.10 mn,
and/[d#1econ2Bor&botd) dushosekutdeaniofé’ s transmitted signal
3,5-dinethyl-4-(2-nmethyl-allyl)-thi ophene-2-carboxylic
basegtiah ethgl reseevqd78i ngledsl smuwldlsn endlanberedo mhe MAC
is added 3Maq. LiCOH ( 10 nL) and them xture is
devigig rieéd AVr&beC fepnfiRUrRe Hioxtafeuss pakfi tdwhedrotocol
between DCM (100 m ) and 1M aqg. HC (75 ml ). The agq.
phase is re-extracted with DCM (2 x 50 ml ). The
conbi ned organic extracts ark dried (MySO4) , filtered
and evaporated to give 653 ng of
3,5-dinethyl-4-(2-nmethyl-allyl)-thi ophene-2-carboxylic
acid as a light yellow powder; LC-Ms: tR = 0.94 min,
[ Mt1 +CH3CN] + = 252.04; 1H NWMR (CDCI3) : d 11.50 (br.
s, 1H), 4.75 (s, 1H), 4.39 (s, 1H), 3.1 7 (s, 2H),

~ A~



dried (Na2SO4) , filtered and evaporated. The residue
is purified by CC on silica gel eluting with

whepraseSEA 4:1 to give PCT/IB2007/050106
rac- 3- (3, 5-di net hyl - 4- oxi r anyl net hoxy- phenyl )-5-(4-iso
butyl - 3-met hyl -t hi ophen-2-yl)-[1 , 2, 4] oxadi azol e (382
ngy) as a white powder; LC-Ms: tR = 1.22 min, [M1] =

b f
cinifRP 87, 3 ha GRS REN O Bhsen, sdcmad HRERFFESTERER Riyrveen

1 t I a 382
the e s Rl i 0 N kG or s Kb oH (> 16781 Y e THE
(5 m ) is stirred at 600C for 15 h. The m xture is
diluted with 1M ag. NaOH (30 ml ) and extracted with
DOM (4 Thel 5 g9 - bdBe -genlingd ©f danhEmext r a8lks e the MAC
dried (Na2SO™4) , filtered and evaporated to give
devirae-iln@nmdos 3a{ 4vhohiénization device (234) configured to
i sobutyl - 3-net hyl -t hi ophen-2-yl)-[1
adjut, 4]toxadvazpkeoBoybll- 2, i6ridigrethyd -phenexyps to align frame
propan-2-ol (41 9 ng) as a pale yellow solid; LC M5
boundR =1 ®s 90 frithe [ Mript= b g5 ARat Evamsl ee@nsmitted signals
rac-2- Hydr oxy- N-( 2- hydroxy 3- {54 [ 5- (4-1sobutyl -3-nethy
with . tﬁlrélﬁl@en Qown)d_ar[lels of remote ase-station’s
4] oxadi azol - 3-yl ] -2, 6-di net hyl - phenoxy} - propyl ) - ace
trar‘t%{?ﬁ Ee(ijssﬁgélﬁz%sed fromrac-1
-am no- 3-{4-[5-(4-isobutyl - 3-net hyl -t hi ophen-2-yl)-[1
2 4] oxadi azol - 3-yl ] -2, 6-

”EE?;?fk;g"“f%Wbﬁzgg%%ﬁm'@faﬁ%%‘°fﬁ*%
dev1 62%\@%?4? g 5%4(32\’1 O%sz_atslcﬁxg &%v te ‘{53 ? ”% %ed to

adjd?t l@s §w%6 §r§§06@l 1) pid 11f1da ramd, a%H)to align
.79-3.66 (m 2H), 3.46-3.36 (m 1H), 3.28-3.1 7 (m

Supe]rltﬂ)nan?e %&Maﬁt&s 8f3thes rieH), Lhfb {theptonJs =cFafsmitted
Hz, 1H), 0.90 (d, J = 6.4 Hz, 6H). Exanple 24 A
sigrsol wit ivontlof superframe boundaries of the remote Dbase-
rac- 1-am no- 3-{4-[5-(4-isobutyl -3-net hyl -t hi ophen- 2-yl
station’ 4 transmitted signals.
, 2, 4] oxadi azol - 3-yl ] - 2, 6-di net hyl - phenoxy} - pr opan- 2- ol
(100 ng, 0.241 mmol) inDCM ( 1 nl_) is added to a
stl rred _sol ution of Boc-sarcosine (60_ng, 0.317 mol),
DFPEA (38 nglret2obagfol9tdne®TBRY (853my. O ZG@WPF the
. The mxtyre is stirre rt, for 1
SUP%?%&%@*(IWW@@\A%%ocﬁnf)l%%gﬂe&“%%%a*fh aEHY device

2.X 2 The organi.c_ extract
trom Nﬁf@&é‘“tﬂ?%r “hHE eVaport e L The! Jr%§ &’u%“Od betore
0 ] tiJre
reg g R A he h i T3 T ab0d it DOM LT BT e Tion-
washed with 1 N ag. NaOH (50 ml ). The aqg. phase is
extracted with DCM (3 x 30 ml ). The conbi ned organic
extractrscar e diiedpGNa23@)r o i Idfer edand eyvaperaiedn the
The residue is purified on prep. TLC pl ates with DCM
supred @l oh gdé0%cef is NiINHBhenr Me@Hitgmbdeto inhibit the PHY
rac- N- (2- hydroxy-3-{4-[5-(4-
deviigobindm 3tmettyi+thi ogheta?i yb) -4 1 number of repetitive,
, 2, 4] oxadi azol - 3-yl ] - 2, 6- di net hyl - phenoxy} -
inteprmopytenR- metim apenoodcetcar deg (88enyedsl ar wabegation of
powder; LC-MS: tR = 0.89 mn, [M1l] = 487.26; 1H NWR
the mmﬁ@ﬁsed%a%tqrﬂ J =6 Hz, 1H), 7.70 (s, 2H),
7.65 (s, 1H), 5.27 (d br, J =5 Hz, 1H), 3.93-3.85 (m
1H), 3.76-3.65 (m 2H), 3.43- 3.35 (m 1H), 3.24-3.14
(m 1H), 3.02 (s, 2H), 2.54 t%, 3H), 2.45 (d, J = 6.4
Hz, 2H), 2.30 (s, 6H), 2.20 (s, 3H), 1.83 (hept, J =
7.0 Hz, 1H), 0.88 (d, J = 7.0 Hz, 6H). Example 25
rac- N- (2- Hydroxy- 3-{4-[5-(4-isobutyl -3-met hyl -t hi ophen
-2-yl)-[1 ,2, 4] oxadi azol - 3-yl ] -
2 6 d| rret hyI phenoxy} propyl) 3- met hyl am no- pr opi onam



am no- 3-{4-[5-(4-isobutyl -3-isopropyl -t hi ophen-2-yl)-[
1 , 3, 4] oxadi azol -2-yl]-2, 6-
wa@lRoo2088257 phenoxy} - propan-2-ol in anal ogy to BxEmmB2007/050106
40; LCMS: tR = 1.02 min, [M1l] = 502.3. Exanple 45 a)
To a m xture of
4-i sobutyl -5-nmet hyl -t hi ophene- 2-carboxylic acid (505
ng, 2.55 nmol),
4-al | yl oxy- N- hydr oxy- 2- nethoxy benzam dine (61 1 ny,

26y T e P rses S B g, W TRk ke l8in the

Supgﬁ!éé’éfgna‘dervtlcféjrl§5cen%ftﬁfreedttbslgl'hlllﬁle@ MWhthppy device
di et hyl ether and washed wth 1 N ag. NaOH

fron 2%3hdmhidtidg “@@ﬂlngﬁoﬁuﬁ%@rmoﬁ respb i Nee (30h#droittent
The organic extract is dried (Na2SO4) filtered and

quiesvapafiaidd. defngeth@Wreghyarce@p@tx@ms)rd|c3j_sotih/eedfmst base-
dry toluene ( 10 ml _) and heated at 150 C for 20 mn
statiipra. m crowave oven. The m xture is poured into
diethyl ether ( 100 mM ) and washed with brine (75
m ). The organic extract is dried (Na2Ss™4) , filtered
and evaporated to glve

3-/(-4- allihd oﬁyrﬁtme ﬁé)‘éysﬁt@é}MI} nf acilgdBut 9 - W%W}}P the
- t.hi ophen- 2- % k@ 4] oxadi gzol e (609 Qg%
rep%tl rso]rmiag EEMBA T QU-'L@I PEIHNKIS (VS S2C1388 §§am%§ long

a sol uti
in dé“’(az;tja??w H%?-rf-%tfho&?- BRedyBSIR T AT SBbGLY IF S et P -
-t hi ophen- 2-yl)- [1 2, 4] oxadi azol e (609 ng 1.59
nmol ) i n acetone 15 nm.) and water .5 mL), NMO
50 d 0. 0S
B ert, eﬁéﬁaﬁ“ﬂ"?a% f»‘t’??%a&de%f“%&ea%ﬁx%r%%f@fn nie
one Stirred at rt for 48 h. The mxture is diluted with
water (50 nL) and extracted with EA ( 100 mL, 2x 50
m.). The conbi ned organic extracts are dried (Na2SO4)
, filtered and evaporated. The residue is purified by
CC.on gihd caigelt ebasergtMtivikAdio gilwem 7, wherein the
rac-3-{4-[5-(4-isobutyl-5-methyl-thiophen-2-yl)- [ 1
firgt2, bpexaditazol 63- yigsi3smet hoxya pienoxiytampe onpareerl for the
2-diol (480 ng) as a pale yellow solid; LC-Ms: tR =
repaﬁxﬁnﬂenlnpmamltiemugqmgetlﬁaww¢q$xnco) d 7.96 (d,
J=8.8 Hz, 1H), 7.66 (s, 1H), 6.72-6.60 (m 2H)
4.20-3.98 (m 3H), 3.93 (s 3H), 3. 74 3.64 (m 2H),
40 (

(a’y e 4%{5%&%8 SIS £ aCegndt i gn rieTein the
firStz%f]S%( ‘4 §u§ﬁ1¥§ ﬁéﬁtgh léhg:l‘%%ﬁefnm%a%%%qer from a
st k) 3 ﬁ‘%—*ﬁﬁt%ﬁss" e Pony T Shr BnoBor T2 g0’ ©

protod9P f’rﬁo hed'r%%%ﬁ’fgﬂfﬁ IHEg(rm]iQﬂ@n-ﬂ 1éqd§%rai;ods.

100C. reaction is allowed to marn1t re a

stirred for 15 h. Another portion of

nmet hanesul fonyl chl oride (30 ng, 0.258 mmol) in THF (2

m11). amtheDl PEAsE128 985502993 1mek) dissiadded ,angherein the

stirring is continued for 24 h. The m xture is
firsvdppsatedaandt essesndue randicssobwedrifnaheNNHBan.

MeOH ( 17 m ). The resulting solution is stirred at

700C for 5 h before it is evaporated. The renmining

residue is dissolved in DMF ( 15 m ) and glycolic

acid ( 1 10 ng, 1.45 mmol), DI PEA (257 ng, 1.99 mol)

and TBTU (370 ng, 1.15 mmol) is added. The m xture is

stirred at rt for 5 h, evaporated and the residue is

purified on prep. TLC platesl®ith EA to give

2- hydr oxy- N- ( 2- hydr oxy- 3-{4-[5- (4-i sobutyl -

nmet hyl -t hi ophen-2-yl)-[1

, 2, 4] oxadi azol - 3-yl ] - 3- met hoxy- phenoxy} - propyl ) - acet am

ide ( 135 ng) as colourless foam LC-Ms: tR = 0.95

mn, [N%l] = 476 29; 1H NNR (Deacetone) d 7 92 (d, J

— — - — [P —



m.) and 2 N ag. LiOH solution (0.25 nL) is stirred at
rt for 4 h. The precipitate that fornes is coll ected,
woe@mness2st t h water and dried under HV to gi ve PCT/IB2007/050106
(3-{4-[5-(4- isobutyl-5-methyl-thiophen-2-yl)-[1
, 3, 4] oxadi azol - 2-yl ] -2, 6-di nmet hyl - phenyl } -
pr opi onyI am no)-acetic acid (9 rrg) as a white povvder
R = O 99 mn

N TR ey B i, P AR U B, the uaC

devﬂﬁ' 2f| ﬁ ﬁ]?% 205 2 ﬁlstence device (2306)
y nnet xy pheny proplonannl e IS prepared In

conﬂnﬂltf’@é{ te @é@;’ﬁ%lels% §t§!’ek'1%911fd Q‘f@rﬁrﬂéﬁr H%d'e%tl%t%ce time
and et hanol am ne; LG . [ Mr1]

perl@cﬂ Bt wtEnNMR & C%!r%): aer Or&ﬁoﬁ@ bbseﬁsﬂat'ﬁon@ I'thereln
1.83 (hept, J =6.7 Hz, 1 H, 2.34-2.41 (m 5 H),
eacH t ,calmord. 6cblZex2 sHlends 95 {he Jpério& Hzar? Hs used for
3.28-3.37 (m 2 H), 3.57- 3.63 (m 2 H), 3.84 (s, 3
excHngbn@8meécsayes hStzenlbHpe-atB8:=7024.(m 1 H),
7.44-7.52 (m 3 H). Exanple 70
(S)-2- Hydr oxy- N-(2 hydr oxy- 3-{4-[ 5- (4-i sobutyl - 3- et hy
| -t hi ophen-2-yl)-[1 , 2, 4] oxadi azol -
3-h44] - Zhe: dfﬁéﬁﬁwb@%@né PFierop9f) -HeetBnilde nghereln the
epared foll ow ng the procedures given in Exanples 22
Com“?fﬂbl ‘@?%@t%@?eepﬁ%ﬁfo&%ﬂ@%ﬂe% s ar 931y Preonﬁlsed for

exc@b%e Zejlls.sach:eg/SdltrRectedosco the[ h@%)ﬁ]ﬁiﬁ%?%% %andw1dth

N- 4- |_- h

reschifcds MALRRUN G2 WL GKY SRl 4:dips (-1 30BULY T gL 1Y
3-yl]- 2 6 di met hyl - phenoxy} - propyl) acetam de is

pr epar ed foll ow ng theprocedures given in Exanples 22

and, 17 Tged n91£§)t %%L@&atﬂx@d n@far&ﬁ@rtllzng Jqﬁemﬂn the
Exanpl e 2 1; . m n, 1] 474

perﬁ?@i’@'@oﬁﬁon co- ex1stence tlme perlod con31sts of one or
(S)-N-(3-{2-Ethyl -4-[5-(4-isobutyl -3-net hyl -t hi ophen-2
more Wimd 1s] @i 4] oxbdidaizal -i3r \ |sbe of upstream timeslots of a
nmet hyl - phenoxy} - 2- hydr oxy- propyl ) - 2- hydr oxy- acet am de
partiisciptepasedibolddoviingneéhe procedures given in Exanpl es
2 1, 22 and 17 starting fromlInternediate A3 and 3-
et hyI 4, N-di hydr oxy 5- net hyl - benzam' di ne; LGMs: tR =
m n 488.1 6 .
(ﬁa)5 N-(T@-e{ ZfEFﬁﬁl Jages ?Eaté(%hti?lf @W%yll%hl‘d]ﬁﬁéﬁl@ the
Jﬁ%{ 4] oxadi azol - |1‘L
per %Fylc%%%xﬁ %XWH?B&Z? b B]Eyip)eré%d?ud%&b@a%e%%%%es one
é)reparﬁdbfol owi ng the procedures given in Exanples
o Hﬁwl 22 4HdPE7 Starting from Internediate A3 and 3-
et hyl - 4, N-di hydr oxy- 5- net hyl - benzam di ne; LC-Ms: tR =
1. 07 m'n [ M+1] 488.1 6 . Exanple 74

rag N (3 Zf%}ls%r obésbfl qﬁ&@ufdﬁ 31a8ihyb- t hiophenn the
2- yI) [1,2,4]oxadl azol -3 yl']

syndﬁ%dﬁizQBQB%thele%QV@&pl&ﬁQPYb) 2oy oyyn aset @ dene to
is prepared follow ng the procedures given in Exanples
periddli,cZP] andd1dsst artsi pgirf omdader redinahg A3 anthwdrge with
chl oro- 4, N-di hydr oxy- 5- net hyl - benzam di ne; LCGMS: tR =
the hid¥toco]l [Maling AO3tHE. Eranytlee Dse-station.
rac-N-(3-{2-Chloro-4-[5-(4-isobutyl -3-net hyl -t hi ophen-
2-yl)-[1 ,2, 4] oxadi azol - 3-yl ] - 6-
nnet hoxy- phenoxy} - 2- hydr oxy- propyl ) - 2- hydr oxy- acet anni
de is prepared follow ng the procedures given in
Exanples 2 1, 22 and 17 starting fromlInternedi ate A3
and 3-chl oro-4, N-di hydr oxy- 5 net hoxy- benzam di ne;
LC-MS: tR = 1.06 min, [M1] 205 10.38. Exanple 76
rac-N-(3-{2,6-Di et hyI 4-[5-(4-isobutyl - 3-net hyl -thioph
en-2-yl)-[1 ,2, 4] oxadi azol -3-yl ] -
phenoxy} - 2- hydr oxy- propyl ) - 2- hydr oxy- acet ani de i s
prepared followi ng the procedures given in Exanples 2
1, 22 and 17 startlng fromlnterrredl ate A3 and 3, 5-
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communicating with a first set of renote customer
devices using a first wireless protocol and a first

WG Rp®CH8AT and a renote basestation confi gured BPCI/IB2007/050106
capabl e of communicating with a second set of renote
custoner devices using the first wireless protocol and
the first spectrumis disclosed. The nethod i ncl udes

peri odi cal | y. suppressiing a t.ransm ssion of a physical
Payer (PSS CRUTcto0! LENEFITLl DASeLRtarroncamy fiysfeen 2
: t Cc tat4\0 Er I [ -
BTG A et e ot ST F ol BbeC SRR S A e oo
of Bi¥s8ithehotbe FgEPLARASEast RION,QH nhhe; Seeond: S&Ei reless
of renote users, wherein each first suppressed period
prod@sd B ahdl eastioge tpace Pefi Hdqoh thendid striwenelsesssystem
protocol, and adjusting the protocol timng of the
havifid s& basestabizye-hasedion thpadeteetfedommieliessting with a
signals in a manner as toassist to | essen signa
set i ntfer fserence betmeea tdestomstr angviermd e using the first
base-stations . [0007] In a third enbodinent, a first
wirddgses starporcodpalined of tRemmifipiredt | rapedthua, f i tée serethod
of renote custoner devices using a first wireless
CoMigrot bieof and a first spectrum and first basestation
bei ng configured to co-exist with a renote

bRSEIAE FRh! ¥aFahRy ©F S tBrmdni cad FAGL WSt Ta bcandhysical
t te, t devi i, the fi t .
Layeyr PUL TSt HEE B} nolr | LR SRt uARE T beRg for 2
. he fi. - ' .and _t first t_of .
o e Sha o 210, U (LTSS 1 LA, i
t rar38¥i &q?§/| %'t'r ?Qatsc’?; tdr?éqsﬁttﬁ@dréﬁg%:gy%a‘@é—eé%on and a
signals of'the first protocol and the first spectrum

sec M Rt 06l AL 9bvieans {0k _djUgddlY tihest suppressed
protocol timng of the first base-station and the

perifdd stasiet of LenBte ogustionBie StatiOASoENtacTEINGIt adireless
to assist to |l essen signal interference anongst the

protfdasl; anddrenot e basestations, and first and second
custoner devi ces, based on the detected renpte set of
wiacgluessi 153 ghlaé sprofieceiln ttihel ipy od bcohecdntrrsdl ssmsstation
adj usts protocol timng based on intermttently .

baseafbt edt ddiani deressesi gharelepansidna@dsb e ived theing at
renot e basestation or the second set of renpte users

leasgndadelt eeted PPRFRSPRY devite P00U8] 1The? extipler as to
enbodi nents. are hest understood fromthe fallown

eSS iU obar S bt S WRe Ao BEg W (HO S domimany LaGon and

sec dﬂgwxng Ei%uresé;lt i s enphasi zed that the various

G At Ut 8BS 8PE ot Hélessarily drawn to scale. In fact,

the dinmensions may b e arbitrarily increased or
decreased for clarity of discussion.Werever

appl i cabl %h%”dmigﬁﬁ%bi cgk, dikenreferenee MURrahe step of

refer to [ike ellenents. [0009] FI'G' 1 depicts two
adjuMi Bh@Ssneomnn .cati ons systens having overl appi ng
operational regions; [0010] FIG 2 shows a bl ock
dicagriam of n@n Exeny asyobase-stmat hgn sonfilgur etbi®te base-
better co-exist with a conpeting base-station; [0011]
statAlda’ 8 depircinsi hioedt aigrral i Bhsand q@er itbdl crémgotet wireless
period" useful for the detection of an overl appi ng
signdrel ebstaysedm dppdng] Fhe 4idepi ctsp@mrasxespl aggriod to
co- exi stence wi ndow for conmuni cati on anongst
Prod®ies | appi-ng twiasdl ieexstegstémsy and [0013] FIG 5 is a
bl ock di agram outlining various exenplary operations
directed to the inproved co-exi stence of overl apping
wirel ess systens. [0014] In #he foll owi ng detail ed
description, for purposes of explanation and not
limtation, exanple enbodi nents disclosing specific
details are set forth in order to provide a thorough
under st andi ng of an enbodi nent according to the
present teachings. However, it wll be apparent to one

g,



frequency spectrumintended for use b y the

base-station 120 of FIG 2 . A s these signals are
w@leioe0sxra] they are converted into a digital de€HIB2007/050106

stream which is in turn provided to the timng

estimati on device 232 in the MAC 230. [0026] Once the

data streamis received, the timng estination device

232 ¢ in_use t he data streamto det er m ne Qﬁgzprotﬁﬁe First

t BNy of 't he “external Wi tel ess sighal § as[
estﬁ@é@ecﬁ’f 'ilf]n% bggg %t glzdcg éQot‘%f&?lr Eﬁfn’

estinmati on device 2 stinmated t toc

timd | FhAg f Eeﬁu‘%ec%@du‘@'é'ﬁiles%os' Qﬂﬁlr%'vet he nchronlzatlon
synchroni zation device 234 can cause the MAC 230 to

betwHiIsthét $iowr pIrd %@hoter%%é%ﬁsal@boﬁsmm@s to
assist to lessen or mnimze potenti al i nterference
betorgen rany vheel essesi ghalrsyepr agitedtheynttheo the 1local
base-station 120 and the wirel ess signals produced by

prottdwe ¥ enotendase- seattiegn.allipgrecastee ol caafli pgotoerdt eciming to
custoner device, the resulting timng of the externa

the wigredesspsiogralo matyihiegeomuni cated to the first
basestati on 120 who can, in turn, proceed as descri bed
before. [0028] In certain enbodi nents, such

synchroni zati on may sinply consist_of aligning the
i rt of frafe %%Eﬁ8§f|€§ 6l€éﬁhcﬂ§ mFPﬁt?ﬁ%fsf%ﬁqprlSlng

o B T L B L By v
perd AL any respec 'a%%'ggggggn%gﬁf&%?ak (BI85 Dof ohanging
mesf%%ez%] a %gt %E%%l%’?bi@@étiéﬂgeaﬁauaﬁ%@o%rb%%e'c%@d wherein

her enbodi nent however It can useft ul

the tg%@id)@ﬂcr espeti Vc%jéﬁ@ﬂ?@en@ép%ﬁﬁéa@%%1o§>_etc%rpilsts of one
superfranes and so on. By aligning superfranes, it is

or n@gsuUrEdd halotfs asobogadaines ganthe dldgnetsi @sedeftame of
as frames (i.e., frame 1 to frame 1, frane 2 to frane
the Zianelt seien) esssltoboandari es, special signaling
bits, etc . [0030] Wiile the base-station 120 of the
present enbodi nent is capable of executing the
above-described initial quiet / alignment period, it
sH&ul d be apprectiared tHazsevehashou d {heOMAC @8pable  of
initially produce a perfectly aligned signal protoco
commyitiCabspect7 o’ t Ae SEMOPE Sy %té?W@ﬁ%ﬂ%W%E@mer devices
clock drift and gther system npen{ectlons can cag e
USlf}@bc%l Lafd it etivf 81Frand %ﬂaa AdrilftSr ePREFVE Y  and

ot her. wirel ess

£1r s AL Y8 pE LG sPRsasini 98”%% Pt b St R remote
wi 0 SYErLADRLNG eogr aphieal. T poaiions, 1003 Lo o o

count er hese cases ase S 1 on

comrrﬁ?rﬁéé‘fiﬁ%r W& oy PEF gbqj Csé@éﬁﬁmrtetnﬁﬁte q?u@%omer dev1ces

l1stening periods in order to realign | ocal and renot
usirlf ARCoti A4 grel 8032)rdRESE 1PN |88 M é}ﬁ@@trum, the

guiet listening periods, also referred to as "self
firsttaexsstenee igui etomperi 6dsy, need not be frequent, and

whil e the base-station can have conplete freedomto

choogpevidieial oclayeencePiany fdeguercy,(2i00)cacdrefigured to

beneficial to regularly schedule the self -coexistence
trarquiet pedi odscilveeverye saper bigme Ll amdt dohe farst protocol

random way to increase the probability that
and(ﬁhﬁ|5bﬁ5%93@@ﬁ;@ﬁ@ﬁl@ﬁ§ and/ or renote custoner

devi cessuccessful |y detect each other. The duration of

a quiet period can typically be of less than one frane

size, but can also be of one2drame, and possibly of

mul tiple frames. [0033] FIG 3 depicts such an

exenplary wireless transmtted signal having a

random y/ pseudo-random y generated sel f coexi stence

quiet tinme selection along with an initial quiet tine

as descrlbed above As shown |n FIG. 3 , the protoco

o a1
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falling within the scope of the invention.CLAIMS 1 . A
first base-station capable (120) of communicating with
W@ 2®en8x287 fi rst renote custoner devices using BCT/IB2807/050106
wirel ess protocol and a first spectrum and first
basestati on being configured to co-exist wwth a renote
wirel ess systemhaving a renote base-station capable
of. cQ nlca ing with.a set of s renpte_custar
Gévi CODLTRY CReMrRr Whalbs s BRTB oc ol Pand ke Ty the
u t f b I Si
protddd! céﬁﬁ% PP Heer S 20y Cont T uredy gunres as o

1essténﬂnémghaéncir{@éﬁfé?e%ée|k?e3§ﬂéé19n%% ofi the HhEsl stations
protocol and the first spectrum a suppression device

and (248) coupted forthesBHYsdeviae, babeReidnt hemote wireless
suppression device is configured inhibit the PHY

sigrgevd ceefteomdd angnitiid ngHWHI héhdhel PHY hdevibeetdebectsontrol
a renote set of wireless signals transmtted by at

mearleasddonetef Phetenmt e basenst atdagre@ndoa seotordmittently
renote custoner device; and a nedia access contro

detqaurc) wewebes 280pnedupltethrisnt heePHYydevi deaatd one of the
configured to receive the renote set of wreless

remcgiQyrat e f pEmttied PV devFeeonther¥Itt € heUMACT@ayidvice.
includes a timng estimtion device (232) configured
to estimate the protocol timng of the renote

b?iﬁs“ R BTN o
proto %P? %' nﬁ{} H\&C P&\f ﬁse N f%r”é%!lstence means
gure S

USt own pro oCco tl mn

236‘5‘3”PSE a3 %11‘3§1§f %Ség r1 04 EET eLERCE, b@é"‘@ﬁﬂitt'%%jche time

first base-station cond W reless system

perﬁddSbeﬁ%&aﬁtﬁﬁéoﬁfﬁs@|Eé%blstéME%@'Bﬂd“%éﬁ@%@eWi%%less
i ncl udes a synchroni zation device (234) configured to

systadh Usthé s i awe 0t @s@hohi BloRr@ ik tee MBANEE mas pkd idld ¢fan be
frame boundaries of the first base-station's
used riansmxtdleshsl gnahs suatibh sf rawedeaundarpest Dfe tihese-stations
renote base-station's transmtted signals. 3 . The
and f ioustt dyase- siavioasof ofl athel fiwkeér ebnd hecMaC aeviiceeless
i ncl udes a synchroni zation device (234) configured to
syst®ijist its own protocol tinming in a nmanner as to align
superfranme boundaries of the first base-station's
transnitted signals with superfrane boundaries of the
tatio transm.tted al s . The .
7o Cohaec tléﬁtoﬁj%?ec%?ﬁﬂf St pl, wiein the
. ression,.device is_ ¢ ured. to. i nhibit
i r oA ST PO AL Pahars (27 hG Bl Py MACI PSR GargpTcation
SyS¢§HJOd before regul ar operatlpnal transm ssion of the
irst base-station. 5 . The first base-station of
claim4 , wherein the suppression device is further
configured to inhibit the PHY device fromtransmtting
during a nunber of repetitive, intermttent quiet
periods during the regular operation of the first
base-station.6 . The first base-station of claiml
wherei n the suppression device is configured to
inhibit the PHY device fromtransmtting during a
nunber of repetitive, intermttent quiet periods
during the regular operation of the first basestation.
7 . The first base-station of claim6 , wherein the
repetitive, intermttent quiet periods are each n
frames long in duration, wherein n is an integer
greater than zero. 8 . The first base-station of claim
7 , whereinnis one. 9. The first base-station of
claim7 , wherein the first base-station assigns a
random franme nunber for the repetitive intermttent
qui et periods. 10. The first base-station of claim9 ,
wherein the first base-station further assigns a
superfrane nunber fron1a set of superfranes conpr|3|ng



