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COVPOUNDS HAVI NG BQTH ANG OTENSI N || RECEPTCR
ANTAGONI SM AND PPARy ACTI VATI NG ACTI VI TI ES BACKGROUND

WOR00S0E92NVENTI ON This invention relates to coP@DUBRIES/000201

that have both angiotensin Il receptor antagoni sm and
PPARY activating activities. US Patent 5,338,740 and

Car phiigr 81 Rer 43O G@RE Carfy M G a3 CDEO S Yocess”
Letters, (1994). Vol. 4, No. 1, 93-8 disclose that
certain substituted [2-(1 Htetrazol-5-yl)-

phetiyh] cahdade1d yhhd 3btrii 6 daze[ 4, 5- b] pyri di nes are
angiotensin Il receptor antagonists (ARB). The

conmpounds are useful in the treatnment of hypertension,
gFaeicopueseatal dissdsieon congéstéeve leartaf abkocess for
c S n 0

P e T T a F e aar o ks 1
PedbFieat iton DBb3TVaAtEgcIEhirsElissescntaelagirenic and/or
tpend+ NGorlb ahehes/ fuht ENosLIPEiSes adm nistration of.

an inhibitor of- the angiotensin Il system and an

anti-di abetic agent. WO 2004/017896 di scl oses a net hod

dfhé r patodug thyper ¢ nsitomucandrelsy peo?  diredeefres: iR} | | b1s,one
&‘b{?ﬂlé CséM%ﬁ#?HﬁFBEmpr glglc@%é{ﬁg 8891%' ﬁqe%tg olf the MOS

conpr|3|ng a erihg a conbrnation
PlFWS@/ g (Ep&r oxixeowd epr dFMCf%r atbrcattsvat endr ecdadironic,
de BYONHSh 1 @Nch Al P | Bolboh¥R®s! EBCEPAOT TTT-v
an agoni st. A dual PARa agoni st has bot h PPARa and
PRRS act {#PFy i nS¥BRBARI son FBRERELGESt azoREs theﬁPtlcal
rmer@é&ydmomxlvuwllé&) 206/ 014308 anxpd¥S 1ity  of
Publlcat|on 2004/ 0127443 |sglose a met hod of
t FRRHEHIY and CoRpottE THAT 27 &S angiotensin 11 type
r eceptﬂrsmghfgmurxsis‘sal ARB)s@itc@an allsyemrer easef t he high
PP he _di t c S
ot (AT T ISGANE EHE. bREREEERLACIES mos
ROl r@qmp@ﬁ%%%tme and infl amatory

di sor derﬁnRser &étéﬁ%&ﬁl@f oddy at @ﬁpacaﬂd/?aﬁﬂopsceﬂié&réoﬂ
ar recep

§§§QRE% 55 rs of the nucl§

i P§° Cltlﬁé’nd’fac:?ﬁa‘t’ea FFEHQBPFpt QR FFQgrenic
Tarideo1s uldwie sc afipdiRAiss have been cl oned fromthe

nmouse and human: i.e., PPARa, PPARy, and PPARd . The
PPARs are inportant regul ators of carbohydrate and

INgsidl retcdbulduag  delve grimstrth axpediifnfesttaast | &tvi oresearch

Rhene YPE s tdONr ;i AROR! a8l Sh s AROUASF Uhathdabh 88y for
|nnunoregulat|on and the inflamuatory response.

Rt %%@llﬁa‘f%rWARs are useful for the
treatment and prevention of a variety of clinica

R, BT b tooRp EsiyBE, Friit B | R4L" LSELALANSC. or
lgmﬁmpkegﬁ@kﬁrlmaﬁxaalanysnemahobi&nsymﬂ&nman Bypeh2 CvD
ecsa]! S \9‘3 f' a?@go\éﬂlttgoﬁ W' q:%c\ﬁq{ ey ocgr the MBE

con 'tions suc erglycem a, 1nsu resi st ance,
hiMselrs skay né%maal EPéé‘§§Y\)\E| gaehnhigh Hﬂ@%d lqﬁe;ssmteldled
mldy§lab9h€erm@cma@erv¢lrarwwtcerhgﬁgbérandoﬁt%ﬁfﬂ §ood
of hi_gh denS|t lipo rotelns‘_%Elr can Iea? to t
%9 oh™oftSRueti FEHE ]t:’é?ﬁ egua'?ﬂﬁltg C QPé‘P]%}eIB‘? of
assnejeatted CcDﬂﬁilcbd:@tﬂfoﬂil@,S of 4ebibegser ef abmatdnk) aspoint
Qfgéé(gé c rome, and is strongly associated with an
evat ed rlék f'or heart disease. Exanples of known
conpounds that can activate PPARs include
[ S e, - pi ogl
R AT gk Bag PR RRE, 1P 281 BLaeaiie o
BAVAG G zfoﬁéfarﬁ%@Wﬂarzoﬁ@)g?em@rmt%rf-wmacpﬁvafl@ or
RRARY, mitfHPARY apd PRBARaa angh naksd hi ggpttdhnedi eaesout
that can activate any conbi nati on of PPARa, PPARY, and
PPARd are JTT-501 , LSN862, DRF 4832, LM 4 156, LY
510929, LY 51981 8, TY 5 1501 , X 334, certain
tyrosi ne-based derivatives such as GM929, and GA7845,
phenylacetlc aC|d based derlvatlves phenoxa2|ne

s s s o B o s o NN N N -
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5to 6 nenbered partially saturated, fully saturated
or unsaturated ring optionally having one or two N,

wa@passgu2de 5 to 6 nmenbered ring optionally nonoPCT/tB20080000201

tri- substituted independenthby _w th hydroxy, halo, (Cr
C3) al koxy, (G -C 4)al kyl or oxo; or a pharmaceutically
%@p&@n@@w tlrf@faqqflr@ greye of j ,corpeunds wiah d';{ls’_l.lne
r ed m)gg E fGrou of corrpounds desi gnat e
LA B EY 00 CRORE af hPhoS8 EoHp BHANE iSRS 1Red gn the

(EReurE)al by: ,JaS.algﬁhl(e@Z) ‘l(jliz}]ﬂhé(ﬁér nBJ|ﬁ03 sipsthast €d 1m on
I ox a carnpon 0X
V\é.{fl g;rg y g[lbggi”ags y @Eﬁ %ao Cgccept ak}reé:ters,

benzyl Car bonyl 06Xy, "OF "a phar nac
sehrudiey eb? . W@&ouﬁfqif Gdnpolinds4whimh. i 40prede) r edChis
N s Q0un of compdGAesi aaed dhe Gedi0houn

contains those conpounds erein R2 1sselecte

(RS ky I LB LY. @GN allFRlemanka kst iiammle  of

Wit e CrléZS)ﬁh;%art@&u?aphaaea@@ubﬁﬁal :.:ll.ﬁ avt%plg %iaic%énent
e gr.oup co s, which is preferre

S%) ﬁ% %4@ 8hp ot Eg &ﬁlﬁs’ﬂﬁesﬁ’ nét-&d G dEr Ve

oaz)mcal nsemhn’sbe@ot‘eryndan\ABmaetncEﬂi chanelkettrd futame of

( ~ Id ( b d

T A e G ey %%EUHJ@% Speed

Jetentateul ot urinat ur dvaranshg opldlondld.y hald .ng .one 2600,

&yip N3anmhsaid 5 to 6 nenbered ring optionally nono-
i- or tri- substituted independently w th hydroxyl,

hal o, (d-C 3)al koxy, (Cr C4)al kyl or oxo; or a
hartmeaemtteal |:M:a01€£@t abéensatiémbheteatedA ghawp ok  is

omoynds ich | referred._a g the A G oup of .
SO LT G L G B by S PRogten £t
dorpeUirRis Vxhehelqum iig) setrdet etdof riorhgg@&xteCoyalkybn and

( Cr%s% g;l%ﬁ/%& %%%ﬂ oxy, %ﬂe‘lrae;y“il car n%’/g{%%/ﬂ%% C

3) al koxy, and nonosubstituted with a 5 to 6 nenbered
pﬁfddlﬁilr}g sed Us atedstl wdthoatas airﬁ@l&ﬁeﬁt‘é.{:_’[on, one way

%s at ed ri #% opt i onal Iﬁ havi ng one or t and
$ ?i)n%‘ngre EPe P i g 288t MBn &M SHsHo- 51 %Coar wafer,
twiithub s thiatvi togd and@aﬁadecﬂmﬂlgrvmsmbd’t;mtce(,y duwald,st<Cr in

al kyl qr har aI I Y
%%ep?%l e sg%t i%lere%f Vi oup gﬁ%ggnpo%n@%ﬁg%l ch |§e)
prdfsdmede arfirgrite 8alFoop dewmniounderidesi ghapedsible
tttaﬁ Eb@é.QHp v tallg hﬁaqgtgzor@@md%m%r ebwlﬁé % the
is ( al Kyl , said, (C2-C5)al kyl no
éflﬂ%/t Is("Eﬁ]é'd a4 H- 9 PFIME R T (T ST P kly%wsenyhsw two
hemaﬂlcaarsbonycbvm«yer Orbacahise meEe wheC add a@ﬁaptnélahanlcal
It th reof g %of npou referred

armr? T4 é’C?fou dssﬁgﬁfﬁ?\g?%d t & G ¥ oufiore
@@Wtaam@s}etdwse mmmmmem| hhib | geetmhpliu? ifdlm on

I f ( S ( yI
sﬁ“blgﬁot%ljté gmhtﬁg %)%lnk 3he) %ﬂ%?@a@ﬁgct oft Y out
CRIYS tiedvidme eiraved |‘?J‘éc?éasto éﬁe Gedyppdutiys @btained has
(as)qllaisg.tfr(]e%}uﬁra(l?eﬂtl to GaAs grown ep1tax1all on a

henyl) 2, 3-di hygro 1H i'nden- 1-vyl

gé_‘h;?ﬂtrao
t_1emdazo[4 5- b] pyri di n-5-yl) - 2- msthyl
propanlol) b 3-((19)-5-(2-(1

F 22k S lphenybigdifl MVghe- 1 RRIER 1 Mhke? ar

#@#ﬁﬁm@tlﬁy:le) -IngwtatyingHe i biHakef4 Hedy] pjenahserated on
%ﬁ&?ﬁ( éﬁ@am@t@%s(lHﬂﬁU azal - ppyl xphenyl) - 2o3- dbBYARO- in
ReBRFIESTI ﬂ\éﬁ B 4, %h’bT piEi dhs- 3AY -direehyPpEBRdALOTY
folr; cdmbdnidg( 61d)icon( dnGl cans.

H tetrazol - 5-yl ) phenyl) -2, 3-di hydro-1Hi nden-1-yl)-2-e
thyl -7- methyl -3H i m dazo[ 4, 5-b] pyri di n-5-yl ) et hanol ;

or e. 2-(3-((19)-5-(2-(1

Htetrazol - 5-yl)phenyl) -2, 3-di hydro- 1Hi nden-1-yl)-2-e

t hyl - 7- rrethyl 3H—| m dazo[4 5 b] pyri di n- 5- yI )ethyl

. o . T T o o o o
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Exanpl es of isotopes suitable for inclusion in the
conpounds of the invention include isotopes of

whyasogems such as 2H and 3H, carbon, such as BECTZB20@D®00201

and 14C, chlorine, such as 36Cl, fluorine, such as

18F, iodine, such as 1231 and 125 | , nitrogen, such

as 13N and 15N, oxygen, such as 150 170 and 180,

phosphor us, such as 32P, and sul phu such as 35S.

(EﬁW%Y%rrsé¥BblE%Fl¢QQﬂﬂQQQxPEB£%%%ﬁH§noFJFoFﬁﬁIéﬂesent

(ilivelﬁ’oioﬁ)(al’lﬂéln%l}l thS@ |1@13:@9Q@it6ﬂdrﬂgoﬁ rnﬂr_dilQ%I[éd/cﬁfonlc,
$€ are usef ul angéor substrate ti g

a‘f%‘i? T T ORET uds OrThBO VTS 0f0pett ¢6n an

tIII+%n1materlaHs andhdiar bttt turee. ﬂAC:nate the best

gﬁge O}J};Jié‘” )Tlﬁ.ssef 'ig fl%cé@éé gﬁrtﬁlosgn i@é{\fcfg.lige'd:rown

I ncorporation and rea means det ect

Sehe /ot | BRenRERTHRAY| etrusévéses é@chlés gdififdauly  to
|p19®d12<Ha WoﬁfOEQ?EShEﬁ{;E tlf&rap?wglf ?ﬂ}!%éﬁge%upport :
1 N eater netapoll Cc_stabl |1

@B% g?n%?%ﬁ@@ﬁzlh tvitvo ﬁhf? Eys &e5e celOddSsge-1Y
rexpmseana;sf&mbamnda ney e pbeﬁﬁ&mmbaﬁesene circuit
C ances tutli Wit h i tron A
UAEHEB PN S aa i PIb PL) Bl L BPTRY D ReEl i Enerma
usedget | dqurbeyt Fba EabsitahiFopoghephy 1(SPET)t0$:tqldqgas that

fr%k@é(aﬁrtn't%cf}dﬂ,bs%ﬁt EmpEEEPHOL, OFSHPANY - circuit to be
Isotoplcaliﬁylabe ed conpounds of Formula (1) can

PFepar etr Byt e orveneRbhet L t eeRRAPEERS - known
to those skilled in the art or by processes anal ogous
ot hos descrlbed in the acc yi es .and
P?%Cp%f‘gfrf%n “Usithg B ABbr ot qﬁrﬂzfi F PHRERANs enis
|Emmhmnqm¢1ystabethedsreagﬂnta s lplcace adtive layer for
Naiks | aheld ‘g} r%ﬁ@%” d%;g& AOMSL Y e Qxedo%@@ééffy GQctive
ndr one 8’ nd an i ncreasingly
6}/ 3¥fEal béﬂ@éfiher tth?at poléeant olaedrr d)2e¥ rthus been
f R OT Spd @1 £ SAT S OVASRUL R 16k SE€ gL et kgl ng Vi scer al
obesity, insulin resistance, hypertension, disordered
gl ucose netabol i smand dyslipidem a. Cenerally, a
[ad daindnt S deeme@4508aneam@tahb5i679ym650nEhﬁé tdesaribe
Oéhé hoé&éiékt{{%‘ﬁt bE LECRCERE §e0L.  MBLRboliG,3yRdr e i oy
eatly Tncreases 64" of eveloplng ypé
oﬁ(ﬁb@{%sOmtmcahelalY@kS ofsw@h dtovascul ar nmorbidity and
mor { ali ypsRefanances diekaide { 9sibh AbEEMayd e 149 ayer)
curative, palliative and prophy Factic treatment.
&§ediﬁere|n t he expressions "reaction-inert soIvent

and mertssol veptibstehee/bRidesol vartiogy /B8iM Xt Warer/Ge
thereo hﬁ%ﬁﬁsggpt |nteract with starting
e‘er‘lfa‘?}sl e Sfddi ates or products in a
manner whi ch adversely affects the yield of the
pr.odu B euti y ep e ..
A e 5 Foop YorPRREPRECHE) EiLY LOBECEIRY Speitalny
rmsftivre avgat ol alyays inedbrpek Fﬁgfiééteth§hofa tshid icon

HQray ato'fonbeeegrnoérd@e%s%rﬂ Okgﬁatrgtyhedéféhahﬁgt on the
théreof. The term" E}arna geutically ef i ve anmount "

Fethody ﬁ@refﬁ TigRetent ol S ERBUN L of Pﬂ@lﬁghpdﬁﬁﬂioﬁor
@MdﬁﬂdmﬂgwmﬁfsCSfﬂﬁcdm)Iayﬁﬁ prevent onset of or
delay or dimnish the synptons and physi ol ogi ca
mani festati ons of the indications described herein.
'Muxaqyen,rwﬁwnmma@eraUaréooﬁéansza3lenpepapsee forming
kﬁﬁ{]ﬁ% to g@r@%}uréf"-c laﬂ}e ?5&191‘1 gh pr e%ﬁllirt‘ilayer
|qur hronatogra ers to nme
thig qu@d-%%?r@&t%gr dpWjces TLOhE@Rer slrt%htcfﬁ-?n an
|leaare alv-0mef o@pive "Myeref ghg tanMsptrspaikUMactive
"NVR' refers to nucl ear nagnetic resonance
spectroscopy, "DCM refers to dichloronethane, "DVSO'
refers to dinethyl sul foxide, "DVE" refers to
di met hsxyet hane, "Et OAc" refers to ethyl acetate,
" MeCH' refers to nethanol Ph" refers to the phenyl

Y n N a
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about 800C under an inert atnosphere for about six to
about twenty-four hours. Thetrityl group is renoved as

walemsnided i n Scheme 111 by nmethods previ ousl yPOUIB2008880201

to provide the desired For r_mga_XXIV conpound. The
desired Fornula XXIII al dehyde wherein Rl and R3 are

asawef j ned &bO\é@ld’ﬁliérbelaWeﬁparﬁgefé@%&??cgﬁs'aﬁ'ﬁd optical
[a XXI erein nd are

F

P, b B o MRBE S T B B e on o a

compeerd, sWystteatuet i on fol |l owed by oxidation to the

correspondi ng al dehyde. The Fornula XXII conpound is

treated as_a cool ed solution with a strong reducing

agEma sy it aEhe | 3myem H0®ni num hydride in an

anhydrous aprotic solvent such as THF or ether at

reduced tenperatures of about -1Q0C to about 15C for
outavﬁ)ufn rtj'lees FELERART IGHeho travhreksas ultieng present

alrosdrad idrs gpxwgﬁdas fom exﬁ@ptlelbﬁl a ﬁyﬁ n ﬁéicﬂ?éll a
t s t
e O gL00-00sD! G S5, Qi CHLRUTOS L the
[WE’OV TRt ewrits oand ssplbpam ealct ivanlapers, sehidst at the
et asinl Cé‘in%l@i@}ﬂ@@et AGHYEEd, EFS{)% gaeahufsgs as

about -78 0C to about rent for a
t%® &Bmow%ft?otﬁ%blﬁr%wrhgfﬂﬁt@ Formul a XXI | |
aldehyde The Formul a XXl | conpound may be prepared
omthea riate_Fornula XXl ound b
l’I it é’fjoffed E]é?b&fﬁ'y‘/legttll(?ﬁ %t?ﬂ%e%r é@en%epé‘facess
rf@trhafmbrlcéfhengommm&@ﬂam‘meumdctstrm Xesopt s Bng at

bls(g% E*@n%%%%q %Sqt%cgbé%sad. um(11) dichl ohde in a

prot i @ S@Wé@tchmwht’et%rﬁolgmwth ahapar nenbaseilicon
sueRtastlr,i et hyl am ne at an el evated tenperature of
about bS Cto about reflux, preferably about 700C

under GEmatgRokide aé'trﬂ@?pﬁ?er@ef draebRie tenthe growth
dbget-;t wo hundred fifty hours to provide the deswed

For mul .er. The For onpound may

pr epar zdéték)gr%lt lémapB optt at’é"l%&m?geyx %nﬁ&%dsﬁ}lﬁon
Fubstimelbe-| i ke reaction. The appropriate Fornula XX
compoynd +GREFRY DI ndan, | phosphi n

LS coolyedrto a ten%g:)a!tlure ]fltoérb qt%l}erfm%&%égoa%%%t SXide
18¥€rand treated with diethyl azadi carboxyl ate ( DEAD).

The mext gbemhas iah! Qﬁedat@a%@wt if ﬁ:?t%msthrm%r?tiﬁfe£ Oing
abo es to about two hours foll owed by

5Hdgflﬁoﬁxﬁfi 8YPraBryvEefaER PBLARIRE BESe such as

di -i sbpr gppivehhylranthe ¢cHuhig' s;bea@e)i:ggtc_)\éelggtH/ggN%%Aflb from
e t to_a t

Iﬁ/g% %Qﬁ)g%%éxggg%%%#or%%grea gl d8¥5Fat e

di asl ereoner e The Fornul a | corrpounds wherein Rl and

f‘ﬁear ra&e48f i Bed ﬁﬁgvel%ﬁéﬁhggkﬁgodggé(:ha' %Mgt’?ure

roxyl met hyI ene |inkage to t opyr|

COPEE L SLkp et M ERCESE mith KO | BN Sty aB6 act ive
piepesed Lapsrt heoformuba Mbok@IPOUNEha MEKEI NoRL more

%R&Sare aPpro to_a |ev$the esired Fornmul a

T~%onpdtnd b)&r eact i oﬁ‘a FhaaSai ghdFd r Rsitronic,
¢ptdohedtbyniedacd/or gfovwdre cespbhéngskembrie anthwcture
RS S ST e R LR P e
REPFRTFRI i s 1di SEEFV‘éGuﬂﬁradeﬁ@us’Ch@I Vic e stlbhtasthe

pedeese ard mﬁaciﬁ@eﬂti&aﬂn@B@ﬁeer'cﬁ{l%/ ak kyglis ngdk layer
%%%%%R%%n%? %ﬁ"de at an el evated tenperatureées

T EBotie 6B EL T HEPPESSR Y €BFBBuNd i s
reduced with a hydride reduci ng agent such as sodi um
borohydride in a protic solvent such as nethanol or
['ithium al um num hydride in an aprotic solvent such as
THF. The product is then coupled with the

tetrazol phenyl noiety by a palladium catalyzed Suzuki
reaction. Thus, it |s treated W|th 2 (1 -trltyl

A1l L i - 1 \ o
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cerebral vasodilators, coronary vasodilators and
peri pheral vasodilators and diuretics. The conpounds

w@booslg92pé esent i nvention may be used in conbi PEI/IBN08/000201

with antidi abetic agents andcsuch anti-di abetic
activity is readily determi ned by those skilled in the

aKEcOEEDNS BE IheStanslid 88Saye kipWthi 14 he; ar
E&aggles Qf such antidi abetic. agents |nclude aﬁ Eggp b)

té§g:‘ﬁﬂ?bﬁﬁbr@rogpﬁéécoPYlc%#%ﬂ%%%%bYoretChlng the
gt Agomi iayergltymg@msas&mhtblatpyﬁur@ yrﬁ@@lenapplled on

ggﬁe h e bi tors rbltol h dr ogen
% ?%%%@ﬁl%éggk tI?’lnsul}n anéFgﬁsEO %58? (ﬂﬂqferns
s'ﬂﬁlYon‘SﬁWeasIranot%al@gBﬁ mfguammtemg ma:lamlumaelsi,ty of
ifwéfhéece%eeoge&eé kb Hd n
ucosi dase |nh|b|torsp agggggg qﬁ?%%%ﬁﬁf Spaced apart
Yl i g3, OWRRYF i bose, can1gI|bose, b- agoni st s,
phosphodiesterase i nhi bitors, vanadate vanadi um

IJﬁ&(lan (ggma?tl\? l | Valﬁgﬁ%% o ergxl‘eur%fgg',pl ?i'(lesstep
ga)ucoheeg@rae&;taf i mAi mnqmmedsobm Mieahmralar}al egsmng the
1 | Wl e ni a ac
gérhaln%dldr%?l gtec %g%?d Eg?er &19& ggh%at 85{ Idﬁl d%g referll)’]'pca‘@ﬂf1 a
arfGWhbeprE algenteashcmmh@ﬂ opplr opahfidesilicon active

g].al}ktﬁcnd Qﬁhde,mé_sﬂlz byea eali@lhé‘éaml% ?%@F@E%X% d@ach
|2|degg gl i mepiride, repaglinide, itinid
Q§Q%ﬁﬁﬂ P FHSh IR %ﬁﬁ%ﬁn1n n1dagI|zoIe

|sagI|doIe deriglidol e, |dazoxan ef ar oxan,

fl , G 0 oglitazone, glit ne,
ar%ﬁrggzone tﬁ%o%%é}go%rg% xT#Y e%h@agohﬁ 35@§85Frred
e pordbrg anvERTD ovtmegt e uele’dm heordiingd | bayeirt hthe-
ERlL UMM SRALALINY SO Skl OgRINOLRSL 8K L cer
Iome%%gf agents) such as a |1 pase 1 nh
reduct ase i nhibitor, an HVMG CoA synt hase
|nh|b|tor an HMGCoA reductase gene expression

bltor A s) ntha e expression
B 20 A COR, SYOUEce. SBIE, SXBLCSSLOT i pivey
|mmmmm@xwhmém@ﬂmmmmmwn|Mﬂth a
chol esterol absorption inhibitor, a cholestero
ntheS|s i nhibitor, a squal ene synthetase i nhi bitor,
GRCHE dFatdany ihthidi Jormaniuyubieee aydl e ITI-V

makieRiibor mag GRMTR ned: sl %@&Wﬂd&ﬁeﬁeqyegseeganlm
?éplasgg thbléx a fibrate, niacin, an I onexcha
n [

et AR S ANECARCRARI-bi tor or a bil e

acid sequestrant The conpounds of the present
lLen c conb natio t ant i obe

MBYEBLLey, Rl Sith AFAR ] Oty T b p SR .
eet:érld\enél@mr t hlé)lslé) skilhl gthiisn ¢hee ar thacdﬁlﬂd-l\ngmaberlal

?n%daasﬁéﬁérkﬁ@’wbﬂc?ségb e U ANS  Gan,  alcan,

i -obesity agents i ncl ude enylpropano am ne,

EBﬁ@Hr?H@ zg&eldoephedri ne, phentern1ne b3 adrenergic
recept or agoni sts, apolipoprotein B

cretlon/n1croso tri cerid ransfer protein
TESOBRFRTAr i, of For e THAE 4LbGoniG sazcer’ step ) and

bhﬁbeeystetol m n- A CGa) ag@nheas treadaeEnte srte;;pts&keas
hi_ki n1net

A o e S SRR

pEBeayhapahigennsand( Boghe annmhabahﬁddescrlbed in U S.

Pat. No. 5,624,941 (SR-141 J16A), purine conpounds,

such as those described in US Patent Publication No.

2004/0FRTHY0; BYIEYOIVE 12159 Felages) t FPazangrultilayer

sonpotmds, camphiasngyhose described in US

Non- Provi si onal Patent Application No. 10/7631 05

filed on January 2 1 , 2004; and bicyclic pyrazolyl

and i m dazolyl conmpounds, such as those described in

U.S. Provisional Application No. 60/518280 filed on

Novenber 7 2003) dopan1ne agonlsts (e g ,

o S e o, . o
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Stevens et al., Psychopharmatol ogy, (1998) 136:
320-27; and Shytle et al., Mol ecular Psychiatry,

W@ 2080392447, pp. 525-535. D fferent heterocycli cPCT/IB2008/000201

conmpounds carrying a basic nitrogen and exhibiting

ni cotinic and nuscarinic ace?ylchollne recept or

affinity or in Al zhei ner di sease have
been descglif%fé %ﬁ%ngggzole and

pyr r ol e- a2abilepsiti coe%w@@tmmn(vmomoaeqmlp layer of a
Nt coliv nh&c@eedy) chol i ne agoni sts (V[2004039366)

ur ei do- pyrazol g_de |vat|vesBé 188g oxadi azol e
derivali V&R FAADg 2ERE yPRh ?n%%t%?%%e PR RR ERT y2nd
activity ansihscaract cvagbayst act tivé tyx{d0Bafeb83) ;

z Y. d Y
e EaE AR RO bBE Ty FEy8R maving a
a@@vmme@bmvmseemmwf urled dgaolehpi payedi nemid
( COMPOLNAS; ¥ th aetivifycOn; sscarinic
receptors (ﬁ%9950247) In addi ti on, nodul ators of
al pha7 nicotinic acetyl choline receptor are discl osed
I B WO O8I BBotidn the H1eerer utde same applicant.
Summary Anong ot her things, the 1nvention provides
novel conpounds acting as full or partial agonists at
tTheaIeat@mHmﬂan@ceﬂvbmhagbﬁe<nécemgnptegenﬂChawention ’

al I e

R T
dHevasrt 1ot %We%e‘ﬁiéfW@Yf PénPRé imdtipat iodicptdea, in

ai«cnty'otllﬂcw&?twmw tﬂg@ta\’éﬁ‘é}%tté@ﬁiféﬁ @r:lt.ﬁuﬂlﬂl@ﬁ

neurol o pa rodegenerat i ve atric

Cogni t1 VLSRR ogPaatk RHPI SRRATALLC nepabippal views

aMbwin@n tMQCIﬁQDTid&thHd seéxual diudetidexyer | Btructure
RALALCH AL AbZREETR B sgast, pehLzophrenta Q0det on,
ers i é escrlp on 0 aMAng Fi'g

Xuﬁay patterns of various crystal forms of hyrochlorlc

sal t. Figihe 2 DSC z§093?0t9£hé(f‘£' ges ey stabsf %@ﬁeqtented
hydrochlorlc salt. Figure 3 : TGA of various crystal

Figt et BITE o v ¢ salt. Figure 4: DVS of nono- HC
salt (NO form change after DVS test) Figure 5 : DVS
h.ro héoric scalt (c ystd. NO ormchan&e

(crystal III) (data frontpre sel ection ntnute) Flgure

\ﬁggéexl?&’ gﬁ%ﬁEhSnsa' (qlyst %V)%é:ﬁhgﬁéf 8to the

ect equl va nce on
frmqt%ttqfolrpn m@umelglleveectstwomurﬁd HEF e kRt Y efhBe the

%Woﬁ&béfé@é”ﬂél%lﬁ?géé 10nt Baﬂahoafofellélc&&@mc
salts to nono- crysta

salt was
ety Ven o BBl ) s\ o NP hang HBT
ASIQ saits tanoa t e nqparoatlwrce rothier r mirtiptdmtﬁ ur(fprgae&ample

T . 0% S
DBl RoufCeklREEsREoHNT Fhq Rup plheRabiioRdte:  (ror
sHamEe orer rHEthI’ aﬂﬂdgdﬂoneée@‘euono reBick HIGE . traasn;gtor))
%@@of’t"ail‘im}a'n{%rﬂ%%’rgn“&t @éfé@’@r&fllc é:ircuit

nmono-HCO to Form | ¥1 ecreaS|ng the pH (slurrie
o) s:tﬂ:pgepe tfzz nodeFcanlliets type of circuit may

Gt ylzlly, 4+ttieaz %@&@dneyﬂt)s NucB=a(4y encountered in
ent anam d

netho hen H pyrazol - 3-
S orrandal §5By; heh 5 HESTS Ve Fresveipanmiopic

EﬂﬂﬂhiﬂxandldgAftdKHZEan Imeypd = N-Hubrq(i-ormmet hedx3f
henyl ) - | H pyrazol - 3-yl ) pent anam de hydrochloric salt
Form1l. Figure 14: X-ray diffraction pattern of
Floe - é(bé—t%/l purpogicazephe- | mplFifaysr structure of the

JRIMOXYRGEAY dbn| HRyTa7a - Ayl dpentanalideon surface
ydrochloric salt Forml. Figure 15: DVS i sothernal
anal ysis of 5-(4-acetyl-I,4-diazepan-I-yl)-N(5-
(4- met hoxyphenl y) -1 H~pyrazol - 3-yl ) pent anam de
hydrochloric salt FormI. Figure 16: DSC scan of
5-(4-acety|-| 4 dlazepan I-yI) N—(5 (4-

o o L

".'. '
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of Al zheinmer's diseases, Pick's disease (Friedland,
Denentia, (1993) 192-203; Procter, Denent Geriatr Cogn

woe@eneh24¢ 1999) 80-4; Sparks, Arch Neurol. (198Q7)/1B2008/000201

796-9;- M zukam , Acta Neuropgthol. (1989) 52-6;
Hansen, AmJ Pathol. (1988) 507-18), diffuse Lew)'
IS e, 0QLEeSSi ear. pal t
Mefi &A83 gé bf fngfﬁhl ?LE%QH&'S Al (S ?n%terlal

ardson_syndr one, see ehouse hbura Tr ans
ST I1Rd ofrym Jhny 53 Bbicami 1areuise, Arch Neurol .
(1988) 45(7):722-4; Witehouse, Al zheinmer Dis Assoc

ord 1995: 9 %ppl : 3-5; Warren, Brain. 2005 Feb;

18 PP 5%0. ARSI dégeMBilddlgyer  structure
(éﬁqofﬂagyrtsymmannmbodﬂmemtneﬂrmmaﬁfmﬁémﬁa¢mCWNm&nmow

0 t ( Nak hem
A o b dsptteln 8 et Eod Hepen
LEkqurg 1297) 4 11(I) 32-8; Mhammadi , Muscl e Nerve
(2002) Cxt 26(4):539-45; Hanagasi, Brain Res Cogn
%H?ln (2002) 14(2);234- 44; Crochenore, Neurochem
I (Zﬁﬁ% 4BESY : 38FIBBTES dedBneEREMETat akiVas epitaxial

cgmwm,l hasﬁm@&g@mrmwﬂ 2Alsh Par K insioivrs - HepBthBe 1

c cut.e sclerosin anenc pha|ItIS

Fﬁﬂ$ on 5" ﬁ%%aﬂgﬁ N3 ARE"25 uE8V6§c§ ‘Prggsponds

181 - @59rwmnamay£mleutﬂmt: {4980) 261-a; gkangh, nhcleation
r 199 03- et J u hem

%4%6%63&% oen%asoflr?\% %ﬁégkrld & 2508 %155‘%%%9%1 il

ARSIt | g 2boered lmgsslect)aﬁ@ eRaGPBLady regrowth

(E'@.Qﬁa)x1%8g?fb)ﬂthpaigl @0%e§1dk&%@§e technlque and will

nucl el n"&&é} hi es&%gﬁl’%&cﬂ%—ﬁq\igﬁiSSI ve a aS|§111

dlsease/splnocerebellar ataxi a type 3,

| VO bel g rat
5ﬁie€€£&§ﬁgpﬁegsg%& bggs pgé F%ar paR?@?gkn?%%IOf
PSS NE ST %ﬁpﬁﬁﬁgmaﬁﬁﬂYKﬁﬂﬂkﬁﬂn¢m@t@raraadr@phmlcrons and

HeNnedy's diceASeh Y, | ateer ler o
fam |.ial ,spastic @@ agkggﬁgy.w%Fdn?&tﬁgfﬁhaﬁﬁigﬁgégggely

RIGA BERG- 20| hrber/ M sease, Tay- Sach's di sease,
Sandhof f di sease, fam lial spastic

LSease, ,Mohl fart-Kugel b Vel ander di sease, spasti.c
g[lar apsa JS Qn %?%%F%%é v ﬁﬁlyt Heo%rmedq grorh ag oriented
bedhaemcemWMSMmmmhy (thieon cdiys¢ades akdwchaasl the (100)

| k , %
Fe sl e 2 A0 nCoReL (AR Ot ISR €0 FEELAKEL1 1con
seResaefenct Bieve BREBEJENs 7RGLEt| R Sr oraLke@brmiscut”

ogchestacae | nf]@”ﬁtﬁ/&ée@ﬂ tRel Udi-nge £Ibekdic ogﬁaUSﬂr&ﬁ ando)
t hr otic oc USIﬁ as well as intracrani al

FESPOTa g -y TS HIHTRIE ny, THUPTRBELRPHY t elufonot
mlc(dalssrsalrllgiubdlalr akn;ssurhameldnosg.larudm ncupeerakbeal hs it
tracr vertebral |es

%ﬂﬁé#ﬁhuﬁé,% liaﬁgﬁilégéﬁk g 85nﬂh5|éﬁ obtained with
pemat fem olefestiear, conpression and laceration). In
addi tion, aJnACh receptor agoni sts, such as the
conpounds of the present, i nvention can be used to

fh&at S55O k| AEP dSRRIE andibt HEPTHERSENtPB] a@Y moOre

g’@ﬁi‘dlb.ﬁ’lll@ﬁls pé e fRITOE Yoh 08l Nt dBalek-abed 1 the

I d t di ff
RRPTR ! o Fes S TRRD FEERY nebafiGEr <Ll S5nsayPL Sier athe
gereaddun deyer eet deal ieccandlgs by deheindgeapiy heatep S2,

: r a |lStI
T O5RS! ot il S e aa? - aPCRoPs StorT s Ao By M iyer
Br 6he&l Arehexpanast itArosed ey, ape\mweazismsthe mask 10
de8 naian ey eekhalyr @Q%Dl or d S¢) 28
Tohgi - J Neural Transm (1 S? 12%1§@g% i%%saﬁ%ﬁ?ﬁ,the
Neur osci ence (1993) 465-71, Kopelnman, Br J Psychiatry
(1995) 154-73; Cochrane, Al cohol Al cohol. (2005)
151-4). Anyloid precursor protein (APP) and Ab
peptldes derlved therefron] e.g., Abl-42 and ot her

.
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fromthe group consisting of one or nore
anti -depressant agents, anti-anxiety agents,

wapiosopRychot i ¢ agents, or cognitive enhancer sPCT/IB2008/000201
Exanpl es of classes of antidgpressants that can be

used in conbination with the active conmpounds of this

| V@M APN HARC| Ydennok ' eyplak hi
sel ect |S§/)e serotonin r%?ﬁ%%al |dE)| #gl%s aS%%I %Iﬁcﬁ(&eﬁ?
(ES RGN PaEbRFE: 20 n’fﬁﬂ’aaahﬁl%eoam%eSiLﬁHFEPt Glubpstrate
(IVAGE) , stieemer t bf Byuirdifat ors of nonoam ne oxi dase
(RIMAs), serotonin and noradrenaline reuptake

inhibitors (SNRIs), corticotropin releasing factor
(BTRAYhanezgopilst slesaxr ibede hmrese phroly aat agngtl.et geradthium
PR LA 28t Ao &S SaARLFeyad ¢ a&’é@of‘é’:[r? r%%pht[.flgelpresent

reuptake inhibitors include tert ne tri
STy ecTtar FXALTRE t PREFEINSS. mSMl th@l efemmad ar%rom the

apovLH rigysti csiragisecondany gﬁr’ﬂﬂé@:ﬂ ri€YgbtCSimited to

i nclu tri cl om pram ne, daoxepin,

i P d‘ﬁ%%‘éqa]frgﬁglﬁ?an;r'ﬁ@ p&&?ﬁr‘f@'ﬁl ,Ipaybdqer,%ﬁqu}getype of
isfrapedol squané epranhde, angutlalrpt Wine,, pleopendindgi 68, the
SI ma ine. Suita
se %é\}ge ser otlg{nelan%% ake cilj)'%nhcl)%let(c?)]rfsmf”ﬁgl Bag%ems may
fiwdbhanmaze de GiP]@tFﬁt-'eImd 98-‘5:1111% @’pharn etkbiogatrenbniques,

RAIOX&ld N and sitd Hiidien Qﬂ{ﬂ
oxi dase i nhi bi tagdrij; [ ?cl udéi [ socar boxa2| 2&{1 thquq ne,
and tranyl cyprom ne. Suitable reversible i nh| bitors of

mmmamémemq dpseténas UdeeNFSrakey) dehe S| éa@l 9referab1y

Qni;n and. noradrenal i ne upt.ake |nh| ors of
0‘Clh e st ThvaRTT on° fln&lrnﬁ 1\alté'rﬂ ste 1. The
@@ﬂ&p@dbmbmrwa@l pr antham:iwiugexmanmam @atttai‘ﬁre ORFmay
FLAGRIRS | Rplude d h setﬁgmg_lindgggﬁ 5 b?%§6 4§em%1ng

I nt er nati_onal Patet | icati on No
PAPLE442.1 1o Bk} 18861 dlv@owtl%rﬁa Fndti® PHtE3eT7.20 by

Suame:] aahel@bfﬁlﬁhéﬁls am?rgjemégsw%ra nf&r&@le RIPYLPLEN, the
ium n razodone.and vil oxazi ne.
ttgﬁlne l\icefejlalz pt]BY aﬁf‘ﬁég‘ﬁllgttérolnncl Thos®4) - Such

t@bermaéd taydInidgt et mat £onal eE&ah@llte Pudd atbean W the

t xLety,agen an_be, use
conb@%gl% (%ﬁ’n ]thl%lpt%g é(lmpouﬁg riﬁy %iuﬁpjrjn%ﬁ’%‘a% on
witt HOLED | ilew ath@ﬁaﬁénzodﬂaiepahegnar@bwbieﬁﬂn ARL 75
f5- HI o, A)Ncﬁgé?ﬁBeSE SECE a%;{@‘goﬂb%szﬁﬁecﬁ?ﬂﬂs\’ %cﬁr% is
parti al ni sts, and cor |cotrop| n rel easing factor

Féﬁﬁ)leﬁln offits LEMBSTaRITRsy fuiaeMing RO op ak@pP Hestor
andime abpyazel momhlaor@&vaz eeesl def GlioRAZRPAD a few

h razep, a al aze | or azepam
%xggepan]gaﬁﬁr%¢ g%ﬁ%%mgxenﬁygiggsuﬁFﬁﬁlesgmﬁFlTRS be
necegsaryagoni sts or antagoni sts include buspirone,
fl esi noxan, gepirone and i psapirone. Anti-psychotic
agents that are used in conbination wi th the conpounds
BexFor pult®ick) icleudenditigodievianmiy atd otepdspredien the
phet Bbazi s erPidenazing RRENLAI Q}éﬂﬁnﬁlm pattern 20
? F%r02¥eno e, a sub t|t ted benzam de

A i n519%H8i £Pbnal™iex api e’ SForgier d%%ﬁg%r is for
exghpie wnt lgcm:g Lagreratwieoh hatepekndels, of anzepr Neundred

rysp done, pinozid rip prazol and
Rl REe . L e erBel o T By e akg” undd¥ternea
&ht € comaul pakteresg. fo:pmvobaokuheaiwmphenyheu [i0, layer
s ThdRRE 1o oRAINAMISR] Mo {0OPL hEYC cehaGeAy dialene

are used in conbination wth e conmpounds o
IFYyMIREY D@2 tEERIE | FoERed i ofhed s adfat ofodieataxide
neurotransmtter levels (e.g., acetylcholinesterase or
chol i nesterase inhibitors, cholinergic receptor

agoni sts or serotonin receptor antagonists), drugs

that nodul ate the | evel of soluble Ab, anyloid fibri
formation, or anyloid plaque burden (e.g., g-secretase

i nhi bitors, b- secretase |nh|b|tors anti body

- Y o o o

I e



10

15

20

25

30

35

’ useful ex0| p| ent vvhen a conpound of For rrul a (I

suppository or edema, or by neans of an inplant, said
i npl ant being of a porous, non-porous, or gelatinous

wordsndele i ncl udi ng nmenbranes, such as si al asp¢T1B2008/000201

menbranes, or fibers. In certain enbodi nents, it can

be desirable to introduce a oﬁ‘pound of Formula (1)

i a r m, Gl rc tor y
GBeRaLis, 8P ?%a?‘“%ﬁ%% (e & Poure S by
|ﬁQ§PuéPh@mFﬁNa‘9@ﬁhﬁﬂé9ﬁ rpo ﬁehatlﬁécm i nj ecti on,

par aspi nal |nJect|on epi dur al |nJect|on, enema, and

by 1 njection acent, to the heral nerve.
I%?rgbgntgltﬁ%lﬁ%éﬂlrr e i e ég?lae}'ll tPatd§ Hphpce of
i bhe agrhtiei buhdingaﬂhyber 3 fletepxaml €iqitadmd tThea soI
r spuc Qe ery Pul nonar
%?nf%lé(g{tl%%tl%n%cg‘??%%seo ’be\"l‘%rrp?‘?%yeaeoif knowﬁly 5’?% ofsr @
anlihBanesudstreig | 428r, aandufbedulcatiden Weidz)anlayer 42

a8h QS8 ezweoﬁgee&w@r myerpe&f Ugih@R i1 & |daQF acarinm o -
or s%nt heti c_pul nonary surfactant. In certain

Fabnt ST1ERRA cobpteid oF ROYdul £YYStakhinge quality,
f@lm:&hgdtah& pBOPROESL SN v WMdd kraditbanal dunsiisnts.

excj uch.as_trigl
nlgo%ln%t nZS&ElﬁSPeOEloﬂr%l ﬁra‘g f) FﬁFﬁ’dgguf?) & be
Hero@i¢edr edin n s kesivl emannepartusmhgr ehé i s Cut™
C a5 a Leat et
(éjg&rlr@%g%%e ‘ﬁ%&?hgoﬁée%%&p% o I%?le%:%@%% %ge%ase and
Cancer- 31meeanee@l%so§653aq%9§ spacdeme (H, He, etc.,

eshogt-aeat$, caneiQr d&!b@.n%.‘%%@lqnd§n°farf 0bRUEAzEH) LAN con
b delivered in a contraoll ed-rel ease system or

LTS5 nSYPSErELSe SysPEfersek® £FM Toswedenat zone in
mhcn‘,atummatcax | desimingContdeabdeds Rel easewaior; 2,

pp. 115 4) h r IIed Qr
sust ai negzla[§ ?El?a@ stg%r%'%ﬁ%cg sed l'ecurlﬁle Fg\%eec’\ho&/ the
Lk | sSdiiepve SzthF— 15332 Bgrhnshéiassd.substrate

S tSyo @ 4P GAbA& USREdhange
249 15%-15 > 1090: Sefton” CRC CH Ref B é’n%?a%a as
1BeHHLb %ﬁbo‘%chml d et al, Surgery 88:507, 1980:

and Saudedpriting Nth@i@allﬁf Mafla/821 m&?ﬁ’anﬂc%ﬁ])y) | *he
orwer ergogll ment $ol yoeric materials ca?l % th
Evedt et CXppl TeheT ondC of ot F8PPed "RE SH?@I Y e
(JLImﬂ@TtawdDrW sm@doeptil@yad)ty Control | ed Drug
Bi oavai | afj ug Pr ct Design Per f or
(Srml en ancfll Bél%ljfni{i o?}’r’ig Rangér a%lPeppasn%?%%mg’
N igHbing /Al anaeizaien gisl/omCheat X iEatNeBs; Levy
et al, Science 228:190, 1935; During et al, Ann.
ur 5: 35 8 nd Howard et al
:&b %ﬁjr% rl?cﬁuﬁ%S? Q%E}Cakstﬂoeléausﬁwe 4 oFPHEg 1sing
Ehas Phteot | eappocn-m:poas.tktswas:a:amo]m aon;aiﬁ:}ed:omaidiee layer

t h siol o al_l
UG AU L 98008 LPPLER! Bre purica
eyeile s eh‘ﬁsOx?anl@}éerl qal)dsmdsmhsaélwanerfzalmd obtsined by

| 1 f ol ni Y,
! LR e et o

SALIGAn atdaite Iaveratd vhd 9 itkals Rittadasml e
useful physiologically acceptable ex0|p|ents can be

[in gum ac C|a elatl sfarch paste
E@ﬂgat 591 O I i T8, ‘i\n(’i‘ot hERFi I&gﬂde bonding
Alatyerrn@t ise [mears amtﬂl*trenyald:xy taupelaauye bbabihgzi wgich
Ckﬁ? @chié’\pé ? 19058081 §01 01 100 %’lﬁﬂa&a alfiesion
used n sone e nents, physT Ol ogl ca
dersiingbl el xel preat atcrt}'avatsogt e@qﬂmememl@mm si&reden
A amadNidrR . )i S Aflddd zedy; SUch @&Mﬁé?&@@f&alﬁgﬂge between
accept abl e exci pients are desirably stable under the
condi tions of manufacture and storage and wl |
typically be preserved agai nst the contam nati ng
action of mcroorganisns. Water is a particularly
) is
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from about 0.001 ng/kg to about 10 ng/ kg of body
wei ght per day, and in another enbodi nent, from about

w@2080999¢ kg to about 1 ng/ kg of body wei ght prCT/tEY08/000201

In sonme enbodi nents, phar ngacledlt_ical conpositions are
provided in unit dosage formj e.g., as a tablet,

CRAPSHOLimPOUTer GOﬁ?bUtajn@n’llﬁébigﬁr}?Ag?%e eﬁgbﬁ_ga' SO .as to

granule, or sUpposi tory. In t conposition
| 5S5RHREFSi dBlSi nPERALNEosdnteREarsi ngekpisespr ithee oxide
Goaund i hdg esapért Be sart ivte: | S egt pattutdesunistePosRIE but

f C ackaged conposjtions, for ex e, ...

R R R St ae  C S R SR

or sachets containing liquids. A unit dosage form can

B@sxf Or Les ca t et, Jt rit ca

be },ﬁ]’e, z;:gfp&?g%%?%tcgnnu.g g%ta%%{%nsﬁsugﬁ cg%églegi o]%\é im St
Jor BY RhIFALRI ddSHFe fameh fay cbemiafal feiching

ekargy esof r amaheut 18) 01 TR kgl Lo @bBYE 3850 K95 sand 5o
may be giv in si ngl e dose or in twd or nore
T NS doHeeP vl Ton | g e dodRfe Hample by dry
netesisal | gtobing depgndipﬂgl‘sugoreﬁdflﬁ@)ecdaﬁswgweiﬁgf&nical
iti 0 e pati ing treated and the
Sé}?ﬁkglﬂy’s i(glgi v%ld%gl ?gsp%%%%cgﬁvgheeﬁg}é‘ilggrreﬁts.mgn TMAH
SOTRL @Essdieeon e hydroxiodamlge formis about 0.01
to about 1000 ng. I n another enbodi nent, the unit
dosagﬁﬁ&or m.is apout 0.01 to about 500 ng; in another
éitbodi , 1Phet t@v¥e dbSage’iadr miss BBvat ooraired is a
ahidiaty <25 0s tipuc t ir@&noEheheeoadidgrens 111 &én UBLibsH088E€ type

f IS . ut 0.01 to abouyt, 100 ; in anot her
SRR e Nl R o A Ts about 0. 0L to
about 50 ng; in anotherenbodi nent, the unit dosage

Q{dN hax@bouo 0. 2L J0 aBAUE 25 f8: £ g%t her cavity for

enbodi ment, the unrt dosage formis a 0.01

SRSRINED Hee PRTASSUFer abmiwli Feat germeninimt plsteen 20.

ey raBiadort e &l t 0OgabaRe B e mk | fjanyd hz%ﬂt')plied on
gglbodé. nt, the unit_dosage formis about 0.01 to

SutS 0" H A TORPolRdSET LRortRiSR (§31 cablBerasityedfor
iexawiptleo oy iInibhourdmity t hendestlied thesapepsi-€s0lof the

I act i.c. acth vi riar, tg use in_humans. .Ani nal
) e b, B i e, Pt e the
ePeréaEe. Sfnttissi waghd Fr epaeat ¢loemTdtel Ty meduidsd of(step
Bapnul @ ddde of Tt herhepr: S Al beqp r ;

t hr ough% nelan]é)r o:‘ﬂ&lgyﬁt %g{ti%lgrer out es g%mﬁl“gl%t% \?ﬁelcﬁl%ﬂreled
SReS S 1§UsPP IR el N 18YRENES RIDVseltie Beheamiym pattern

Aocordiengna sk Sehe g rise syt at ®at kaneWeMedihfR lor the

her e exe ified by a_co-bronoal kanoyl chl 6ride) is
E‘lgggét g%owi a Ui tsatbe?/pe ﬁét er'giSrel it ean‘%'/*ﬁ‘éh%ngn has been
sohpémpteduchnds tloe exaskpl ednatvernt Ichei t edltieon active
g chklor ol hyl f m-.de,. di hyl.acet am de
ters ahfgpﬁ%%;%e?g%ﬁil %gcg% Sre lg%g %@el K&iS ggsrmanium
RRkEBFBs 2ther @8f shavnt hin pféguree 18f. HNeetse thehpmsrt of

tre xR eldpdy nat 1hjiHd esetheds i ﬁh@ylg@?n{éﬁl'dﬂp%gt‘:§%rn
ggse%rsgl i SO rgg%l et hy! amne) or an I norgani ¢ base suc

f 3P exEipl €P6tEEsim & b&REC¥ed 0 BYf ofEYt hehemical
ebuplihgg (amogde glrepaucteteingh oBYywet BBRYhBAGNOlso as to

] e rified.  Am de IS _then reacted in a
é%?%gglgéi)vg%Yls%c%%¥?kﬁﬁ ﬁg? 5 fﬁ%ﬁptgg (step S13,
8igurer ddet hane, di met hyl for mani de, -or '

di met hyl acetam de with an amine X, which may be or nmay
not be used in excess, in the presence or absence of
FcaddittiConFCHRRIWchPaE L EFPet MAsani heehr Bmogesl, a
basect ovafl épidastibll eebgiaitar ogonRauUAdsn Afrdaiial a(gans)
(1).Scheme 2 According to Schenme 2, an w- hal oal kanoi c
acid is suitably activated using an agent such for
exanple but not limted to as |,

‘-carbonyl diimdazole in a solvent such as for exanple
di chl or onet hane, di nmet hyl formam de or m xtures thereof

ey o, o o - .
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ester (3.1 g, 14.0 mol, 1.0 eq). The crude was
precipitated fromHO to give the title product as a

wQ@edosoe2eol id (2.8 g, yiel d 949% . CLOH6F3NO I1PETMNR008/000201

(CD3OD): 4.90 (2H, br s); f 7.86 (4H, m. b)
5-(2-Trifliioronethyl - phenyI]) 2H pyr azol - 3-yl am ne The

d Aas3 P ar c i ng n ocedure
P{og ?r%rltrnopyr ag)g}eesg;%t:ﬁés%rsﬂ( r ogﬁgu%%) EEﬁhe crude WOWth
Rt evedtar gaght s 18oFanhe( Ellidat: wHCK) aafrdr iisdamsl or

ghecdhg bit |&ﬁ%zﬁge§egof2%ﬂifﬁrg) argéﬂliﬁgs%a}‘;s)

H pyraol™- 3-yl am ne
6e‘t§¥%twr h’@:]ryl"‘)l pFBpEBRRt A etl?%esﬁar'-édeélt ?Wé?slve

prap=r egt according to the general procedure for

am nopyr azol e synthesis (route Al), refluxing the

m xture overnight and then for 2 h at 110C. The crude
Fafduct s wastektreactrdd i ETh-\DOM zendialbethan the be formed

ol | Q%@Qmﬁh@gmwltahy%lﬂ Jﬁrﬁi@geﬂyrb{/' ‘é@tlltgpclg.% %‘e%rowth

yi el d Eﬁe% | H™ 1 NO b)

§?r2 SINRES hyh L GRARYPY - QPG%%a‘Z@Y glygpakendormed from a
¥ caehted i R SgIRswiar Bghy@&ecor ding to general procedure

for am nopyrazole synthesis (route A2). The crude was
purified through Si colum (eluent: DCM and washed
Warneawder , tlext mateedadndfdriihed dgmowilveldfert ikl @ot only

"f%&%zé%%e%%ﬂ% oa ey Syofh Rt B (eRGHbe an
MLunstirgn apl torede - (ALY ol pnemnyfprrer ppnaaol(13.0y| @mi f&00)

i 13rdod %]@é@ré‘t@al@&ofﬁ&ﬁnwﬁcﬁ Qi\folgrﬁgbgﬁbﬁ@ k® form
he product was prepared according to th igenera

S0UuPREEBE A SV &rol By APRESTs K ea gy oF r g@pGaN
e ayr arlzdy uoi O benzoic acid nmethyl ester (0.7 g,
3.7 mol, 1.0 eq). The crude product was extracted
with DCM and used in the follow ng step w thout
fﬂheth%ablpmati@atpmceewog briee| plire $094) . 1fi9éI5€iLEfoOmla)<;es
5 215t ffb%OfgIEh9”ydqatt3fk£i’éaz£Ad3 HABAE e e

product Wwas prepare accord Ing to genera procedure

AAMCGRNRIVI S ot agi tr i @ (9t @ndofhe TRamer mgehaag cal
Gupginsd iﬁx‘%c@@edfwtﬂé S@izé\labm&leem&%@dto be

and ve t t|tIe oduct 0.
Alceiter ity § gt 91?5%8?4%5‘ Fhlameter

Sla(ﬂ?e—:ctsert Bii tyI -t hi ophen- 2- yI ) 2H— pyrazol - 3-yl am ne

a) 3-(5-tert-Biityl-thi ophen-2-yl)-3-o0oxo-propionitrile
The product was prepared according to the general
Ma@é’eddrﬂeaﬂéagaﬁuﬁop@mlzm%tm hegies peosiklal wifttonthe

autlerltla%tﬂl sttrmrmﬁrge ?oﬁara%ylpfeagﬁd n@hméhteéher In
15. 0 mmol 1. qﬁchThe crue{i)ro uct was
e

i’iﬁt& Tai (HDCNT SRe § ntiheV feptoviags sfepned may
Wiet hasedf urd heiroaidd | 6ptbeDeRrdnlic Yé&shsbnSo%8 . J2 the

%%F% tevt® %r i PGP SERPEphENPS y 1 YWohEDy r 6381 - By difd @S
Thangcodont Wspr e'plae edlaectuopding dhdpgentalaticated from
BLAREAHT &f05 122 ehenSHAL NeRliih d il © 2) eacllEna:
crude was washe wat er and precl pl ed to giv

fR¥1CPE| eV iR o@@&th(azl 71k | élf@mlwamp:lmrqprgms:mssto

bpaliedhatededL2d); weflendaesHilg = %g%efl.%@ I%rom 21§§ger

9 10 m n net hod) 1H NMR (dnso-d6):
F p'dw&ééh% a(“%—lS kﬁija%%rat@sw (FH97 br ‘§:)th6 6%1%C?§lcal
¢bhnBcnjipn6. 8nd7 102kEl.H 5m
5-(3-Chl oro- 2- met hyl - phenyl ) - 2H pyrazol - 3-yl am ne a)
2- Et hyl - benoi ¢ acid nethyl ester 2-Ethyl-benzoic acid
pgcorging7. &omrEniotkees duasﬂg;mnﬁ:@cgaqusr\/recammm:)omnd the
§Hi:ﬁél’:t19 a ) d e

e over ni ot ETEArT o R heS ol en Ty P1acing.
evaporated under reduced pressure; the crude was
di ssol ved in DCM and washed with saturated Na2CO3 to
basic pH The organi c phase was dried and evaporat ed
under reduced pressure, and the product (3 1 g5 vyield

~NAA A - 1. . -, . NN 1 N PNA NN



m xture was refluxed for 2 days. The sol vent was
concentrated under reduced pressure, NaOH 10% was
wa@ooasdyoacnd it was extracted with DCM and dri eRCT/TB2008/000201
title product (1.21 g, yield 92% was recovered and
used without further purifi ion. CL3H13F3(3
Ghed £ Y cL ot apy! HRLBgxy. 25t LEL! e Rl lienyl sy on
oxo- propionitriTeThe prodlct was preparé accordlngeio
thelgénem@tegrigcleducd (raueetarbi sintThes it xt wex figagnance
acs @i £ &ednav t BplEl, | M@%@ﬁ&ﬁ%ﬂ@, phase. sepanahed yog
and drjed, to give 1.2 g of the title product (yield
OFFHIT R Sas used directly for the next step.
C1l4H12F3NO2 Mass (cal cul ated) [283]; (found) [ MrH+]
=284 LC Rt = 3.86 mn, 98% (10 m n method) d)
5- (4- Cycl opropyl net hoxy~2-trifl noronet hyl - phenyl ) -2Hp
yrazol - 3-yl am ne The product was prepared according to
general procedure for am nopyrazole synthesis (route
A2). The crude product was purified through Si Q2
columm (gradient elution from Ethyl Acetate-cycl oexane
1:1 to Ethyl Acetate-MeOH 90:10). 650 ng of the title
product (yield 52% were obtai ned. Cl4H14F3N30O Mass
(calculated) [297]; (found) [MrH+] =298. LC R = 2.78
mn, 59% (10 min method) 1H NMR (CDCl 3) : 032-0.44
(2H, m; 0.64-0.62 (2H, m; 1.22-1 .37 (IH m;
3.80-3.92 (2H, m; 5.78 (IH, s); 7.04-7.07 (IH m;
7.24-7.26 (IH, m: 7.38-7.40 (IH
5- (4~Cycl opr opyl net hoxy- 2, 3-di f| uor o- phenyl ) - 2H pyr ao
-3-ylam ne a) 4-hydroxy-2, 3-difluoro-benzoic acid
met hyl ester 4-hydroxy-2, 3-difluoro-benzoic acid (2.0
g, 11.5 mol) was dissolved in MeOH (20 nL) and
catal ytic quantity of sulfuric acid was added. The
m xture was refluxed overnight, after that the sol vent
was evaporated under reduced pressure; the crude was
di ssol ved in DCM and washed with saturated NaHCO3. The
organi ¢ phase was dried and evaporated under reduced
pressure, and the product was used w thout further
purification. C8H6F2C3 b)
4- Cycl opropyl met hoxy- 2, 3-di fl uor o- benzoi ¢ aci d net hyl
est er 4- Hydr oxy- 2, 3-di f | uor o- benzoi ¢ acid nethyl ester
(0.9 g, 4.8 mol, 1.0 eq) was dissolved in acetone (14
m.), Nal (0.5 eq) and K2CO3 ( 1.03 g, 2.0 eq) were
added and the m xture was stirred at roomtenperature
for 30 mn. (Brononethyl)cycl opropane (0.42 nL, 0.9
eq) was added, and the m xture was refluxed for 2
days. The sol vent was concentrated under reduced
pressure, NaOH 10% was added, and it was extracted
with DCM and dried. The title product (0.97 g, yield
8499 was recovered and used w thout further
purification. Cl2H12F2C3 c)
3- (4- Cycl opr opyl net hoxy~2, 3-di fl uor o- phenyl ) - 3- oxo-pro
pionitrile The product was prepared according to the
general procedure (route Albis). The m xture was
acidified with HO I M and the organi c phase separated
and dried, to give 0.79 g of the title product (yield
79% which was used directly for the next step. Cl3HL
1F2NO2 Mass (cal cul ated) [251]; (found) [ MrH+] =252.
LCR = 3.53 min, 82% (10 m n method) d)
5- (4- Cycl opvopyl net hoxy-2, 3-di b
novo- phenyl ) - 2H pyr azol - 3-yl am ne The product was
prepared according to general procedure for
am nopyrazol e synthesis (route A2). The crude product
was purified through SiO columm (gradient elution from
Et OAc-cycl oexane 1:1 to Et QAc MeOH 90: 10). 810 ng of
the title product (yield 97% were obtained.
C13H13F2N3O Mass (cal cul ated) [265]; (found) [ MrH+]
=266. LCR = 2.59 mn, 75% (10 m n nmethod) 1H NMR

VAL WY B NN N A= o~ - ~ A PN ey g 7 N
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fabricating multilayer conposite structures making it
easier to integrate electronic, optoelectronic and/or

w@oewsioraenponent s/ functional ities. The productPONIE2008/000201

structures for integrating, ﬁ one and the sane
platform electronic conponents of the MOS type (for
exanple CMOS circuits) andcﬁ%ﬂﬁéronic, opt oel ectronic
and/ or power conponents of the Il1-V type (for exanple
transi stors or optical sources/detectors) relies on

ttle Capajbh:bbb)ésOffcﬁoni&.kﬁhfi@at taewﬁl&@ﬁ%&t relRicture,
Sta%AilllﬁOQ laﬁeii crystalline

qﬁ% 149 3hi hg*FhetBF otin ?Hﬁngf el ectronic
conponehtSp;Ltamdal Iddowtmaber ial groGahs, lapEPran®) on a
a%igygoﬁhguggggagg étpe production of 111-V

ectronic, optoele oni ¢ and/ or power conponents.
Nhny tebhiermesioayofhadn bepeti post mbtfiereséapthin the
g@@ﬁthnlgyggr(gp find a satisfactory nethodol ogy for

fabricati | ayers. The direct epltaX|aI gr owt_h,
of 111V ﬁ%@%?%%t%n %&a’éxﬁﬁfﬁﬂ@ &axsr 1(3p, of |HiRs silicon

etwbgtoatsi (Lxpn by the CVD (Chenical Vapor

Deposi tjy o or t e NBE Iecular Bea

Epltaiég }a%nlque |égg %%%%tth) onto
deleadeside t hayer hbhﬁver obtalnlng good results in
terms of goysialbine ﬂuaz;.' LYo PEPDI B OfJfr?”Bc!'lrQ\aegt51lz)con

di sl ocati ons, antlp ase domal ns,” poi nt" defects
2kt diRyeF o (4hdt RBE kRokAet edtifieqdeyem (39 phssiepigach

teapbyshcabdy; taaasfer thin single- crystal fi'l ms of
I nP or GaAs n3$er|al on to SI|IC bstrate

wi t hout! BEOWER ghiy it $3VF aﬁﬁ? e Ai ALl §simaterial
ct@Btﬁtbmneaqhabﬂppsﬁatpuﬁﬁeﬁnlnxo)aeffnheegaWMUh layer
dE§Frlbed in the docunent by Jal aguier: "Transfer of 3
in 'GAs filmon silicon substrate" , Electronics

Letters, February 19, 1998, Vol. 34, No. 4 , pp.

498- 408)e . pLIcS o Iagtrc@_rasfn%dl%caétalaﬁ Qut Hsépgihhe in
wel | - known Snart -Cut (tm  technol ogy,

| PR NEAr at§HH eRENBEE of (2 chSi é’zl"?iiup%ﬁq i BY| ghemically

d@&ﬁfﬂiif@@dthé tc_:h@vdﬂcul‘@y‘ér US2d Fth-hfirh Odin i aptebeure mask

agid) Aube ton- hE%V et_al . entitled "Wy
Snd? ? %%a%%% t$ie” ?Y%F " mi croel ectroni cs?"

, International Journal of Hi gh-Speed El ectronics and
S.ySt EMPhe g!rocégﬁ Iél% cllal oinpg:'la t')hl 14c§r 2, wherein,
Furt her nor. as been denonstrate that i's
pﬁésFEﬁﬁ @ércdﬂﬁtn@aYh%YgKé@thJﬁ%cmﬁ@%%%%deVhqhqmﬁcally

teensfef teehns guesoh N tdefe tmayeteg(@tﬁ ahtil C@He anrgkide
erials on the sane nechani | at f

i T St RPREEEE M loret aPE T S erus i

of 1 lobtan nlatgzl@aAs lawyea,200atth dhagkt ebe Hmd | cso‘tmg:ﬁdar with

gréﬁ? 2%%; on S|n]g9 @h)sgg t%ﬁ% gﬁ@ﬁl "(2).

substrate G owi ng GaAs on gernanluntnakes |t p033|ble
to, Obtﬁt@ y%aegggasql&latl%ot hi shy%n%vv'a@ éP%_’uﬂ& 1 to

very smal| lattice araneter m smat cth bet ween t hese
3w ‘ﬁ%%’éﬂ%rslnmr betREsSidf agfe g¥stvandayer (41)

rﬁegzlwm@teff@cgl Eytyo@am@ esft bohkssuhstuakeqs)i bnit® the

antage s to, transfer a. thin ger fumfilmo
SPHIONEYGER &Y CakEeartPIhPFORAGEHEn batTy Sutthe  SoT
aqzstcaiurme(élg)r dwmtng)frefﬁaﬁsad et «Ga Asortdiiusy obt ai ned has
a quality equivalent to GaAs grown epitaxially on a
bul k GaAs substrate. Ged structure (gernmni um on
silicon with an internediate insulating filn) has been
denonstrated on | arge dianeters, that is to say up to
200 mMmin dianeter. To date, this is the nost direct
nmet hodol ogy for conbining silicon and GaAs. However,
for the intended application in the present invention,
nanely the integration of mcroel ectronic,
optoelectronlc and/or pover functlons on S|I|con and

. - . L, " 1 .
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or "of fcut" , between the crystal axis and the (100)
surface normal) . The substrate 1 is preferably, but

wmodosneressarily, a msoriented silicon substreCEIRS08/100201

all ows an epitaxi al gromth_gﬁge! to be obtained with
very few defects. The secon tep consists in formng

041 € OrEHQ"?r%% %@”ia%“%pﬂ%g%%‘flé % rb%eqeéfTHBEH%s 1 to

| ayer Re example ere, a mas

-abpl Wegrean: Higyed kbhh¢ o Bapstrate 1) ekangl é“lkﬁprlented

| & NpEEAPENLEEEER=S2, figure I B) and then those parts
of the germanium | ayer 2 that are exposed through the

apertures in the mask 10 are chem cally etched (step

B, figheeptCressOme ¢heimdd einhang hﬁ&a beenclaims 1 to
conpl n he_1m npye er tern_ 20
oo Fut oS TEN LERRY T TrL "8 o0 ROLHE R  FADe
figure 1C. In the exanple descrlbed here only a

sy ngl erger iqupat teen is fiqidged. ; HoOwevglin acgor diyhgh ch
to the preséent invention, several %ptterns may bé

f%mh%@e¥m%ﬁ¢th€céhgﬁﬁh PS?@F SEPReW) s @nde b oF& tshap ¢) -

| St NQkalsitm b0 heat parddEhd Shape so Tag naistalumsw the
oun annu

e of.an e of sh uar.e,
SFte e Rt @R ntBon tRERFBquE PERER 5 theThedei A mitio <ach
q@abhermr(ﬂ@feapétterhs nnnlmulahednbhereetobtalned
using ot her etching techniques such as for exanple
pl asma etching or ion etchin When several patterns
a e fofhedprosess aae glefse |y1uﬁﬂﬁémm6y @paded wherein

aPRE t TOR- Vh%éﬁéﬂﬁﬁm ﬁﬂbsiéabﬁo%en'@EaﬁlétCQBast one of
substrate_1 with ewmmumg&teﬂtzona

f e heifﬁﬁtLQW&HGerd‘t? el IYEHIWE f BFSEOHOG nglCass)
rbciAcahhy mhéahbe dislocations at the pattern 20 by
the dislocations mgrating toward the edges of the
pattern followed by annihilation (step S4) . Such
ther miTheyplrorgsiss dorcbximpd eidesewi bewe i aft kdaims 1 to
docunply Dy, Lyl egrétﬂth’ 15{@19 qual bhy a@uﬁmuﬂyeﬁfmde
on Si wth low threadi ng-dislocation densities" ,
7X@ - 19, Novermber 1999, pp. 2909-2911) . This :
cycllng is carried out at tenperatures of around 800
100 hOC for atine re $ froma_few tens g h
hut e5°¢ 0 Y I hobfs. © A ThefhBiMcyel GRS the
snﬁetVrnmaﬂnadREDessaryhosbnt fromhiadk deiade bondi ngt the

L.ﬁ&ﬂo&iﬁgﬁ.nﬂ&@é’é %er nog%&heAfd;éug Of?ééﬂﬁséﬁ{i‘ ?néa@”d on

e gernmani um pa (step I gure
oxi de bonding layer is for exanple an SiQ2 |ayer with
a1 hi CKW@éftPia?e{-eé‘,\’cPMé‘Quﬁél éfﬁ@ if the

germani um layer 2 is un atterne .e. no patterns
formed) .2 hbtGPReSUPHErZFER ! tbyer has a thickness of
about three 1éaes bhe petgbinof(2bhe igeanegmiownhpaidyarm (2)
Offg The sur;ace of the oxidebonding layer 3 is

ﬁ%rlz d’ (NFep 58/, for exanple by OMP (chemi cal
- rrechaﬂl c«'ﬂtl potiicshi sgyer AMBSOorst khet usElicody tshdrptrate
beppe to the surface of the oxide bonding |ayer 3
(step S7 figure IE) . The SO structure 4 conprises,
as is weld RhdKACBeRCEdves ldvecoft SubaRr khe #3idg layer
buj)ed OXIde (S|C2) | ayer 42 and a silicon active

er 41, 0, sa i ngl ecryst al Sl|IC n | aye
o gt iey dBen nbuars e R (FEE bvsdgetf.eay (41)
(ﬁaudﬁgebecta@ﬁty cdarzponsindee Bueth apaSern (20) of the

ng n at S r.ad

B OaRaget "1 fo rha bRUTHY BelRY, 2LateRoMaEy: 4 Tv
wmnwﬁrh®hpf$Bes the foll owi ng steps: inplantation of
gaseous species (H, He, etc., separately or in
conmbi nation) in an oxidi zed silicon first substrate in
order to forma weakened zone in said substrate,
defining a donor silicon wafer; bonding, for exanple
by nol ecul ar adhesion, the first silicon substrate to
a second S|I|con substrate correspondlng to the

.. o o o o o o



