ARYL- SUBSTI TUTED PI PERAZI NE DERI VATI VES FI ELD OF THE

I NVENTI ON [0001] This invention relates generally to
wW@eybAsbst i t ut ed pi perazine derivatives. The POWERINDOR1414

further relates to the use of such conpounds for

treating a variety of netabolic, eating and sexua
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receptors. BACKGROUND OF THE INVENTION [ 0002] Mel anin
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skin coloration in fish and other vertebrates, and
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rbmmfapt@eé,tibnﬁvslmpwby}ax}eblttlhatsumﬁ[bﬂﬁ reltstropgiel y expressed
in brain. MCH R expreSS| on is found in olfactory

cer b r ) r
totr Lol (ARG of ™ PEPRBNIANA AiihouloaThe . The
cﬁ%ﬁ)@ﬂé Bas fatdlalés,rnciuedr o firdt ﬂlayeh jlbmhhﬁl cmmml,sest ahﬁlcay}m esin; a
m dbrai n and hi ndbrain. Strong nal s ar erve in
sepend, Wye SAmtigh an oS BRIGHRATATRIRS agRIaEIc-syrene-adrylate
hypot hal anus, two areas of the brain |nvolved in
f eedi ng behavi or. Upon binding MCH, MCH R
reconbi nantly expressed in HEK 293 cells nedi ates a
dose dependent release of intracellular calcium Cells
expressing MCH R al so exhibit a pertussis toxin
sensitive dose-dependent inhibition of
forskolin-elevated cyclic AWP, indicating that the
receptor couples to a G /o G—proteln alpha subunlt
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taken together with RS to forma fused, optionally
substituted carbocycle or heterocycle; or (iv) taken

wo oenbEI9o Wi th Rba to forma methyl ene or et hyP@nES2005/021414
bridge. Pis Nor CR7; Qis Nor CR3; Uis N or CR9;
and Tis Nor CRIO .R7 is: (i) hydrogen, hal ogen,

r‘ . r‘ . . . "

ePAA polphRr PASAFREEY el ? RpBiichiCcc UM tMddtenepspyrone
ggatb sdopbdlyheet (BBSJ6 cad bo ciitek-ecioforéed polybrenewbetratel 14.  Material

e e hL (2 LS Dbl B fndt Klinlbadnd Yelfbname
WeithQBb! Y b§ %ﬁ%@&%&?@raﬁ@ﬂ dnd tR¢ GfeefsfTInyat&idd Std thein@formed
ubs

wth fromO0'to S i ruents independent|y chosen
iftoobodt dudlgemd atherGhapesyto, bexthecpatek skip e dibex scinfegeadspolymer

). h ogen, hal ogen,. .nitr n -
AP AR5 P060 0 e YRR B g psa
1Ay udt $ateethe pRffosOBEBItY ssdehs biftdtt BFeiGndTihabhekingllgyer.
or 5- to 6-nenbered heterocycle. RO is: (i) hydrogen,

hal ogen, nitro, cyano, - or r f the fornml

Gammonlyr opped appkiHiono @rtlﬁeNowi ]t(ﬂ6%§9%gr8]§ﬂ BG“F)SI} aa2003’
Jelatts 06 L RRGHES SofibriSink il Sther b Dok THIDA! Riiic esin
aasatond ddyeofcomiprising i ap ardbeitidbisiyrensbayrylatet gaft opplymesna third

bRt 5505 RSP U LG AT e
c%gﬂp’&@fn%r BANYErylié Melia, e GoRtified , ABR- F?@H@Emdmprises both an
- a

al kynyl, ~ (C3- C7cycl oal kyl ) CO- Ceal kyl , Cr
acpAviile-styGneasailay 1grHl sopatymesandc g polynfesmyedifier that decreases

e L e

dodtaGing kanimwhs BodiGenl Koorysas bihay tomplerivyrof manufacturing the
di - (G - Ceal kyl ) am nocar bonyl, hal oCr C6al kyl
qoposks ayd lngs itk gpplicaignior Csal kyl and hal oC

C6al koxy. R10 is: (i) hydrogen, halogen, nitro, cyano,
BIEEbESCRPTONOFOfHE hevERmoha M L-; or (ii) taken
together with R3 or RO to forma fused, optionally
substituted carbocycle or heterocycle. R1L. 1 is; (i) a
Theoprssertt mmentpisy bayieadissaveredmaltdayer compopiies, Whh, digplay both

Coal kyl e = I :

Dol Yoot BRI 8 s SR AP QR Pfsbts. 1 one
dmsdanetd thepresad yolenadkitlateseaamufilaybi aimposite paiomsangd, yn
substituted; in certain enbodinents, Gis not

WYeRSHen, G is substituted with fromQo 3

subst ' Qe h Q@&dh is 3B B tiall
and Cgh)f(g%ﬁw’?ggﬁgp%%?@%@her s%:gbg{é:ﬂteﬂt ed with from Y
t@nsparbntsalyssible ightt s (preferably from1 to 5

oior A SRS BEERRHRTIL PhrERRe g (TR o
whieh @ dpRtantid(tenS) drent tSERMR L ght( LNyt Qrst @ife ddditive;to Rovide a

is G -Co6al koxy, nmono- or C2- Qal kanoyl,
ecidoebud) e8edti onyl , C - C al kyl t hi o,

G e AR SRy PR oy o o €

Coal k@anayfoarth tayer beatgisiey & eConCrubblkiamogif@ditheomopasios resin
or di-(C -C 6al kyl)am ngcar bonyl .or. G - C6al kyl oxi ne,
@géwnbgfowﬁa 1sErUg ‘Ei‘g??(ﬁﬁ?%glem%?ma%t%ﬁ%% to 5

subst ] [ pagi,gp al ogen, am no,
cyan od,VS #%ér%%,ngggg ox‘it'drrn}tél?ﬁ:s(lféi%-S %@g};i@{aﬂ :
(G - C4al koxy) CO- C4al kyl , nono- and

di - (G - C4al kyl ) am no, C2- C4akkanoyl, C3-Cr7cycl oal kyl,
C Qal koxycar bonyl, hal oG -C 2al kyl and hal oC

- C2al koxy; andRO i s carbocycl eC0- C6al kyl ,

het er ocycl eC0- C6al kyl, carbocycl eC 0- C6al koxy,

het er ocycl eCo- C6al koxy, carbocycl eC0- C6al kyl anmo or
het er ocycl eCo- C6al kyl am no, each of which is
substituted with fromO to 5 substituents



fromRa, Rb and RO;(n) a group of the fornula Gl-O

wherein G is C2-C6al kenyl, C2-C6al kynyl, hal oCV
w@d@biyl419 sat ur at ed C3- G Ocycl oal kyl or sat ur ap€dUS200%/a21414

10- nenber ed heterocycl oal kyl, each of which is

substituted with fromO to 3 substituents

i nde I hal ogen, am no and

c o@epq’gﬁ&l‘mgg‘?‘%ﬂﬁfe 1|é)};s&al SO0 substituted with froml
to 5 substituents independently chosen from Ra, Rb and
I(1| nt}lela egfaodpn@fts tthe tfresentuliaveBio reldtesr & rardidey snade from the

G- Garomenes RRE% sty bt dianled o b miefHl Favention

WillogBedmb Oncre SPPa bt Wigh tFereRete @nel &dltdwing bereptién ofd fppended
Rb and RO; such that Rb is not Nmethyl,

dlgimygc| opentyl amino, and R is not
(heterocycl e) CO- Coal kyl; (iv) C5-C ocycl oal kenyl

%f?l%%‘%?segghﬁ%er g%ﬂ&het er Oar{y?FGr SgCEegfer \aﬁ(':]?/g:’lolagkenyl

substituted with fromO to 5 substituents

Figate desitavst 4 yclehosie repregamtdtimh ogenmudiitityen compasits, in accordance

Wﬁﬁroxgw oxo, Ci - Qalkyl, (G -C6al koxy) C0- C6al koxy,

‘ B2%i . (G - Ceal kyl ) anmoCo- Csal kyl |

C2- CA4al kanoyl, (C3-Crcycl oal kyl ) Co- CBaIkyI

%ﬂl@‘@)\k Wﬁb@ﬂj\&na’ub epfserdthadrk Yoif ziirtﬂullﬁﬂiy@ﬁl’ composite in an

alkoxy, or (v) taken together with RO to forma

ambodimenit ofoihel inyerignst Fignwre dR aha%wcﬂcaeraatw representation of a

e b 0 ST el o e

eidfézceJubsiaste. t he remai ni ng vari abl es, including Ra,
Rb and R, are as described for Fornula | [0012] Wthm

AR RTINS - R ———

FRAYIAN 04 ebfipSalidiEkadpltell Qf)m@ﬂsﬁ@%ﬁh@bldcﬁﬁh% ldyers with and
m cronol ar, 8 nanonol ar, 100 nanonol ar

\wélmﬁmrhﬁnbhda MCH receptor bi ndi ng assay and/or have
an EC50 or IC50 val ue of no greater than 1 mcronol ar,
Q
308 PR bl it 1ARER s Of w8 SAPPAER ol lodtposites of

mmlqg@ i aﬁd Gompsmatlye ExefpR] 2 \dbiiptising dighatblocksygeleyas with and
-su ed pi perazne derivatives provided herein
ulﬁ?ff th a detectable marker (e g ,

rad| ol abel ed or fluorescein conjugated). [0014] The

DEEAEHED DRKRIPPON W MEE INVBNHEN W thin ot her

aspects, pharnaceutical conpositions conprising at

| east one aryl-substituted piperazne derivative

Iprthe follonving ﬁmcﬁlqahore arfbihgplaims Whishiollophyefeisnesyvihbe jade to
aaﬁgl%g&agf fen%@ r\”l% h QUralPhE! c@ﬁ%?fl tYVila0L & %ﬁ(ﬁhﬂ eanings. The

rmeceutica nmposi tion ovided
dheguddrrformy "4"y I"ziﬂ'l' e;mdc'tb]mﬂrmslad@ phlrad rrefBDeSrEs anildsst thercahtext clearly
(?Ct ive agents ar mac tical

gaise sheryise: &sv?r&%'a%'&%gpﬂalgwn%gs HRA spbagpuepily described

&XAMBL %1rc€1§st§ﬁ‘ce‘ Bid C&al{’ﬂa? Adtub&ur, aﬁh@@rfa@stﬁé »deScrfpt®aMncludes
an oral liquid, a a gel, apll, acapsule, a

isstanges ovhege theaavsniecrqmts qmdtlnﬁanc{eS)MEIe Wisoboiet. afie terminology

R MR A N

8 Sle@XPT RS tohiniddy %B@ﬂ@[en%aﬂ? uﬂsd‘t@b‘;ed” means having two or
recept or nodul at or as descri bed above, in an anount

that would be sufficient to detectably nodul ate MCH
binding to MCH receptor in vatro. The cells nay, but
need not, be present in a human nor non-hunman ani mal
[0016] In other aspects, nethods are provided for
nmodul ating binding of ligand (e.g., MCH) to MCH
receptor in vitro, conprising MCH receptor with a MCH
receptor nodul ator as descri bed above, in an anount
suff|C|ent to detectably nDduIate NCH blndlng to NCH

e ~NNaA =T oy oy



phrase "aryl -substituted piperazine derivative of

Formula X' is intended to enconpass both conpounds of
wo-00a10 19K and t he pharnmaceutical ly accept abl ePGHUS®0D621414

such conmpounds [0028] A "pharmaceutically acceptable

salt" of a conpound recited herein is an acid or base

sal t. th S fo c 4 »
ettt s Taib Bl Rl enly o7 R dg) A meonace
rdféxsicellédtively to atsiane @ﬁii’lm@t}iayrylam’; dopexaigria the tewmnt’ 1(ﬂmatlh)acrylate

irritation, allergic response, or other bl e
MOPABETSC : defesn callediivelyl sagriale penampisy Hd EW a5m ﬁlnaonomers

Tﬁg b S‘E{i-nteﬁlgﬁ)g RAL rEt%lss' QRS RIF D ASyIRMIRE And %&t%%hjlammes
rganlc salts of acidic residues such as
Tha tekmx \plotycabiodate'Spéars td polptrebormites wompaising siruetuah gnijiéerived
but are not limted to,,salts of amg1 such

figi rio cHRIRSRLE, Fﬁﬁagﬁﬁowyk aty legsto g nid dﬁgg@ Btituted - aromatic

hdBERbAE, TRETRRM }?&ﬂ/éa%drﬁte" Selcbphdes Dokt &Hd)ﬁabp‘olycarbonate”
ormc, toluenesulfonic, nethanesul fonic, benzene

wahidhf eefers, toep hegcadhopater gyrithesized Hysing Opbt KYE SHPS @ﬁ. ihydroxy-

sﬁg@ht%d %{%@é o hygrg?a% QX%Hc?nZ@dtp%%cgﬂb{)flétg’? t@ﬁfcﬁr ifers to a

p@l@fﬁ?%)@(t;artri :Jsg,):iilghéblﬁ;dd Itgﬂlifgga :rgore gﬁiggg{ .Ogi piyppi @ﬁtldﬂ:hydroxy—substltuted
ha«iroaa,rb@m,@n d frmperticelar 2yare WW@O&% héfdfd’xm%sg oeq i ﬁ’é’maﬁc-
m | arly, pharmaceutically acceptable cations
hy&%ﬁmgéﬁ but are not limted to sodium potassium
cal cium alum num lithium and amoni um Those of
" ToedemarylksKi 44 used nhtheayariows Ielmhoé@@@ﬁ?r 2§ theprasert invention is

lcaII acc bIe for e
PR nanarer e kY R LS SRk ERERSA Hidichoaio,
tﬁ&ﬁfdﬁﬂ@? Whd 9alycﬁﬂd>eﬁflﬂ}ﬂ eadicdld bblnt@ﬂ)hng Ml@dh Bubhych"hgdmgatoms and
Conmpany, Easton, PA, p., 1418 (1985) gn general a
ophmaﬂad@mamag |a§pna9c1@efpﬁdattﬂnet0a%%r‘apfb?ndo ydrogen, forcganple atoms
&E(T Rt %fvjrogllgso 1 a1 4 %@'ﬁ JFOHIP %ﬁgdﬂ:hﬁbl@omlﬁﬂnﬁoﬁﬁ)s may be
asi’'c or acirdic mnolety any conventional chenica
sﬂlﬁfdﬁmﬂor Bridaafrhted, a‘mﬂcmag a:lotrmrlstarfobexzpnplpawmdl by allyl The term

acti the free a r ba for
B oalias ctiorrasses; BRE HIBHoPPTEn aRbaVo e digips. In verious
HPBERR AR ErRR SR BYan&feld Gy ra\@éaﬁ ar@ lthdsB caitai@irpeford 1 to about
solvent, or in a mxture of the two; generally, t he
3Qs®rb¢n mmm@aqtmvdumch@gu as, 1lbutrat1\@sn@t-i1@m1neteﬁwp g@: e@la@@ alkyl

et han apol or [

Fosay peoRRRE BACREh AR BRE fered B St Bl 01

cREIPGKHZ bineryle rand at+-€R cyRYbalkyl topt‘ietmﬂlynmbstlﬂu&adf wrtlndnat @dmore

as a drate, solvate aor non-coval ent

exeupstselsgtedt fiem (air Co alkdr y39me PRIicHiar é]ﬁ‘tftfﬁ Y%/ ﬁ’éﬁ%ﬂqgs gomgprise
h € - eopentyl

A0 Sl SRRSOl BESRSab spt Bkl port seoveny

}ﬂkjdehqiylnectyﬂe noma; decgls updeoyl atediodesydi Roma lﬂlpﬂh@tjvmgﬂn -limiting

el?‘%‘%arp éﬁgﬂfci hailfylt ‘H%l Elggfag?jk}sls %’F@iﬁs é‘é&l%e?ycﬁcﬁ)u Y, t%)%lc%pentyl

c'%’l@hé Rﬁ? dmlet'ﬁyl‘é&ch@heﬁyP'dy@l\t\}héiﬂyla@myﬁloﬁéﬁtﬂ Wadaﬁla@tyl In various
patie pif oducé an aryl-substltuted erazine

andmdme;nts/etallqyb radasedsrpiedhosg qontséning fr@gyﬂs@ eptaldysarhagatoms;
361 bl i RS SR AR "Ry bRy P Enct A JTRRAPHAS) and

Ry pyRr Thboede daty® ansgl duhd hatousvwrabodicientsi it the gulesent
to a mammal i an subject, cleaves to forma free

hydr oxyl, am no or sul fhydryl group, respectively.
Exanpl es of prodrugs includegq but are not linmted to,
acetate, formate, phosphate and benzoate derivatives

of al cohol and am ne functional groups within the
conpounds provi ded herein. Prodrugs of the conpounds

provi ded herein may be prepared by nodifying

functional groups present in the conpounds in such a

way that the nDdlflcatlons are cleaved |n VIVO to

o e o F A/ A a2 Y "



[0043] "Al kylam no" refers to a secondary or tertiary
am ne having the general structure - NH al kyl or

wo Mjoalobash9 (al kyl ), wherein each "al kyl" is sel PCL/E82005/021414
i ndependently from al kyl, cycl oal kyl and
(cycloalkyl)alkyl groups. Such groups include, for

1%qnpgla§s iptend Hed to %:S%ﬁnatfd,gb%@l %gyF;ﬁggrlﬁ%%ﬁ.otﬂfééi%ﬁ%gggﬁ%@%ontaining
oA 6 to 30 ¢ing lcal(th 2fohad. ksdneiliusipatreaopdimili 4ddmples of these aryl

"“Al kyl am noal kyl " refers_to an m no group |inke
r@,dlgalaﬁic,g}q@y(ﬁceﬁ@ @Vlogﬁlc{qallg subsgtlﬁ?%%/ybt% q{gmfnﬁegroups se?ected

n ' 1 t
e;ﬁz.ﬁl{%)r ﬁ‘: 5)%)%}1{;#1%%?,) ﬁ%\ﬂﬁ.égﬁé@gg grou{)(s compnsmg atoms
sslebued ﬁem Grtd@péﬁ,d]emaﬂdylw ofthe Betgdic Teble! Semk yolart@nlar illustrative

q&%ﬁkgg kl%ngaa érﬁ?a’é’ Eﬁt}p&ﬂuﬁ%fuoarmnrs]u a 1{'(u¥ed &enypglphenyl tolyl,
rféghtﬁgan@%%éﬁmwﬁm noGi - C 8al kyl, mono- and di-(C -

yl')am noCi - Céal kyl and nono- and
(C| C6al kyl ) am noCGi - C 4al kyl . "Mno- or di-(C
Famna ki) shoiwso @0sabsBIAkY | represqnigtion of o FaiElayen Campe@ter in an
al.k e
G A AL A T LD S A Ry
(DeRrapsiend] ey or ydt}&hﬂhoalhhm;mg IO aq:ryhc fe@ﬁr} &) 4 secomd layer 22

CPRBTEBRNE NE Kpbhih L Ryl oI 8 Rrdy dver 2
Joflﬁ)?i]'sﬁlgea Ga{tiib diQ1a96r; @) lﬁX’f’ourﬂllJ $é%/€{r b9 rcoﬁ‘ibhsﬁg h€decond rubber

ontai ning groups, in the inclusion of
mgdlﬁeda Heyhoplastio eyl @éﬂetoylt franksdid girgupbbgranegdified thermoplastic

?C%ﬁgs b%ﬁ%%%n% eﬁg?? l&ﬁn 0] I‘Igln%] a 8%1%%!( o 'ﬁlle said first layer,

wﬁe@—ﬁkwﬂ?)ls subd¥iMiRdlyafandbaredt Go \@Bﬂeklygh} ariﬂ‘heosaar Mycﬂ layer is
i s an am nocar bonyl group_in whjich one or both

f
phstansiptly tansagrent 1o apsibleckighti il araycgRIMRe, spefcmg Ylﬁla? effect
t I
BRSSP 95T Ry PSR i e
pagficla® dntbogimers tiof hg}ité)ltfm}mngjlaaer (eﬁ@ig)lgmll—h@uced rdegrsidaiion of

he sulfur at the ttach te .
ot dived - BEiadstiod 1154 g B FoRyr o R ae gt Nayer is
ﬁﬁ&%ll?@aqt?@?d sfavidig dovrymga. Iﬁﬁpp%hcﬂﬂﬁir 3mbbdird&ht e first
sul fur atomis the point of attachnent
i cdomgsing ius aQliylic, resin Ky IsubsientiaHz cpefies (RUG 1 hg%lr dyaother

pqﬁtgf@%le %d %Bgndeg {]% ?l?lﬁdz fll %eg cc();ﬁ Illéﬂf% thtoﬂgﬁ’t]-blgaﬁné ®aRr is
duBsthieally[ R4 toATVNiphealkatlother paioulat ktbodjneupthe ast and third

substituted with 1 or nore i nde endentlyé&%gg
Inyere gbihs comngsite toggibenar subwgntally ogaps th bnVheg gresent,
gx Carl'gf%lﬁeta &lﬂl@}sm% tﬁtl{ﬁg ?cgipé()/ﬂe c R@ th %Vﬁlbgﬁ‘é%@ ]Flg@re 2B

groups 1 ncl ude,
éhutvs arseh¢matid nepitebmlati(m, ofithe mu,ltlldyer comp031te of Figure 2A apphed to

srBh e aeed g 24 Faleri ChR R SrOPBR Ry P gy, he same

ﬁlb 5d for Figh& 22A)OMMhR M fefs Gdpi PR Figlses 2A0and 2B may comprise
am%éz toétr%‘rl uor)o | - trlflﬁég;rloneth ethyl. Typica

hitwalth«g/knegpee ofier trae ﬂncrsrafnlnnbwblweﬂlh SuEgnd
di fl uoronethyl. The term "hal oal koxy" refers to a

]g@bgal k)épling Hg@ D%%hec&feg ql}\%gﬁgrf @ﬁ%ﬁﬁg %ﬁméhge Qtnleasé one outer

Ié?érh@cﬁn@drﬂéﬁ&efeﬁq@@S@hs Acoleiiy) éompﬁlsmglai adrglicesinb thesater layer
two letters or synbols is used to indicate a point of
attachnment for a substituent.s For exanple, -CONH2 is
attached through the carbon atom [0051] A

"carbocycl e" or "carbocyclic group” conprises at | east

one ring fornmed entirely by carbon-carbon bonds

(referred to herein as a carbocyclic ring), and does

not contain a heterocycle. Unless otherw se specified,
each ring mnthln a carbocycle may be |ndependently

T e 1 T Y | oy



di hydr obenzodi oxynyl, furanyl, |m dazolyl, indolyl,

and i soxazolyl. [0058] A "heterocyclolalkyl" group is
w@2tvevenorycl e as descri bed above, which is fuPCTUS2005/021414
partially saturated. In certain enbodi ments preferred
heterocycloalkyl groups are 5- to 7-nenbered

het er ocycl I aving i t ri
G Rk, 8 S0, A e
ehibdﬂih@dﬁ%tﬁfh@@gtﬁh@ﬁe@ I’m:fbyr ipaiN, ar(h)aaﬂﬁtaﬁ,e gliﬁridrl \rkﬁll‘eaionﬂhe gurface of
ng nenbers bei ng carbon. A eterocycl oa
tl(FI_)p g@mpq@qe Prtignafyy g’reoqﬂ?}érco?ﬁ]ﬁ’yq’feﬁlredﬁ’ﬁerl ?ﬁ%e&’ Jt pregent, may
f@%@{ﬂ%ﬁ}’@ Lefakst RRB %lt%woletqi@lt %Yébﬁﬂ:%r @’oﬁiéﬂmé YERr8® tdherein

ene group. nber ed
abet UNostyxhﬂmai ke M ab$csb<a) pdn tpraﬂei‘ryd satbodiments the outer layer is

o cpBasolsinatbel ol gt oo TLV kB RarBgic resin. UV-

sfa%flfz'é& deB1iR B8he G bediPhRH Yint fiddoor Sap@ﬁ&’a%ioﬁﬁl tf.bly scbﬁlé’l ﬁﬁ@ for
to an atomwithin a nolecule of interest. For

eaamphglssiamforcd ireHtS. mnbm #5600, TR 198, alﬁ&ﬁ%éﬁnzéo 768
u C
oS LD sy LA LSHL rE e TSE AR AUt
aéﬁﬁhefr@i@binyl therfi@Edting @cfry]ﬁkt fesipgen aton) that is a ring
menber. Substituents of ar orratl C groups are generally

coval ent bonded to a . rin rbon at The te ,
T BRTop P Ctebg Y By B PRBIOe PP BER "ol dpopR i the

aft @Jeﬁﬁ)‘lﬂ 'Ehe?ﬁlﬁ#l%tw zf‘cq}’ﬁctr@sﬂs SRSt bRt exaayE 1h |E%Eycloped1a

he val ente on eS|gnated atOﬁ]IS not exceeded
odrP@l)smﬂIrSCIdmat and Theimobaslyl yolstlabrtersegmﬂuhﬂlslqerrs,d ohn gViley and

ﬁ%)élg{) un ae%t Or?a%% ié%l I Z%etq?f/ent Sh% afe? ﬁ&ij ’tlﬁ?&g The term

ﬁiébrﬁbplbéﬂd dylid BR6Q} aRePSetelinls ﬁfe@nt t@pérh‘mﬁaé Iithin its scope
substituted" are unsubst ituted or are substituted by

thesseFhermaplaticd rexgin resuligie YN e cbRlVERTEEIoR of one or more
(&%ﬁi&%&r@?@ am? yegtieg ?rlgdrnéﬂnégs %\?ﬁ%c n&ﬁe]% 0 Eégi’rgsgﬁ%d (yrglythe eneral
fdinhdle (RIQFKCYCCQIDwahbreﬁuBsi hydmgemmnasnahslcradm@ll aa:ldtl% ds myalkyl

PR B SR S b 1O b g soms. Some

PR L RMBplel rerentSlic GRid adster ORbhemals! Mlcﬁidésiﬂethyl %rylate
groups are substitutéd with fromO to 2, 3 4

wmniemé nmsyltarey spiopylt eeryiih seibityénacsylgte, esobubrl eacrylate, and 2-

ST oo O Rt St ot Ao e afdlcfhgnomers

1f1éiﬁ@ept fHethyl ehetisactylatanyethdt unethhytylate Ubu@hgmmmte,n hexyl
(especi al |y human, —nonkey or canrne% H
metpecralatee dabUBH, mighacRiale, sadcpiopu me haé%qs? Y P opglymers of the
r S a y r h
L R e R T
themmiptastié aarylic febims enft a@pparsheem Refired thesneplasic, acglichresins

that. t he. abi | of .the 1L O nd, MCH
a5 Ao LB GBSOt 5 el R sl 2B RP R ation
Srahe| bﬁérth?1 aryetac SGidth shdmeMAd Fr86iaR IR thefrlbpl Akt acrylic resins:
within the 'vari ous assays and ot her net hods descri bed

thay ¢ acdompllisiiel, byt @y efdhaptell-knosoopdymenatin dsghpisgise dln some
ef%g%%en é% ﬁ%or%]fgtl% %c@hgerre]% %aﬁ%%\og' ﬁxlleg%tt '\Q/erage molecular

Publ i cati on Nunmber 2003/0148457), nonkey MCH receptor
(e.g., SEQID NO 2, 34 or 36 of U S. Patent
Application Publication Nunber 2003/01 14644) or
canine MCH receptor (e.g., SEQ ID NO 39 of U S. Patent
Application Publication Nunber 2003/0114644). Chineric
MCH receptors that nmay be used as described herein

i nclude, for exanple, those disclosed in U S. Patent
Application Publication Nunbers 2003/01 14644 and
2003/ 0148457. [0062] A’ NCH receptor nodul ator,” also
referred to hereln as a nDduIator " |s a conpound

1. i I



responsi ve to MCH receptor nodul ation, or nmay be free

of such synpton(s) (r e , treatnent may be

w@e@phyl4arti c) ARYL- SUBSTI TUTED Pl PERAZI NE DERPC/HUSMES021414

[0071] As noted above, the present invention provides

aryl -substituted piperazi ne depvatives of Fornula I

SEIEhbNaSER SORPRUASE o 2T Sl HRABRLOL HIGHAGHAICY the instant
may be specific for a partpl cul ar MCHreceptor (e

1gV¢ntt0y1pe 1 or type 2) or may inhibit or enhance hgand

binding to nultiple MCH receptors MCH receptor

’PPd Iﬂ%/ Iat 8£1§15t1c Xcrg ic l’rlgsggmt & fPiD gsu lcgz%tlrlllgs tlrrlcéhal1 113/?18 fhomopolymers

d@iva@ @*Olnﬁa an%%jﬂyﬁﬂ ofadyke Xctidﬂestét HONGLAES mdﬂhd&tlﬂﬁflﬁ).mopolymers

donesti cat ed conpani on_ani mal s_and |ivestock ani mal s.

dastyed Aosr & sipglp t&wesqf pethecylic 46id pster HoRQIRsrang cgpolymers derived
r r i

Yot 8P g, SHSPSSATEA s RERRLEC A bkl BFrn

anitlaaglis had cémeﬂmonmnaﬂssalyam afrylMCidid esteli mgnanel and a methacryhc

medi at ed si tra sduction T cept
ST BEoBEDy MISHTHCTLP 8 Boge AL Trderbeq thprmaplasti
KrylidYa¥ss, % &) tWoQJr'rﬁd/re ‘affféf&{t%ﬁﬂjic‘?bnfoﬁ§ e?sr Y\]vo OF RRSdifferent
non- peptide and ammo acid freé, and defe ly
mdm @apglmfs,rt@@e@t mpreadtffewrlt ynféhaosylmnhqmmyrmrs two or more
er abl ﬁub anonnlar

(ﬁ ﬁreg 1}1§t§1achnlsc ([%(38 e é omopolymer %d a methacrylic
Mnﬁlﬁfo&ﬁﬁl@ der iagblic vespolymérh aﬁd S@tméﬁlycrﬁ&f nadipalytned, ah- Berylic
or I-c, as described above Q her g(i/l - subst Ituted

%@pbzﬁeé aed | & anethesyliq raonelyment pad yanoRervhie priobyrggr and a
I Il F I I V-1
lﬁg@%ﬁéﬁl@%owéfﬁﬁ%g?béosreﬁg Ir gu V?Z For rrulo;m\J/I aFor mul a

VIl Wthin Formulas Il-VIl: R3 (of Formulas HYV) is
$git¢bbg epatings  abRka likghhden themsulopl@sticC2atykiy | resiBa cdpnREniRE afunctional

b ge feso B oinis BEUS Roidy SRR EOCES 8 395,009 The
tehm CR@drivpbladtic Gt a‘béﬁﬁ’xdbntaqihlﬂ% (fufictiopaImgtcdps'Vhs aiReld herein is

VII) repr esent s fromO to stituents i ndependent]|y
BeEs dn TRRch ViR Ats @opwb@a@ythen@@m@os@ymarm%%g fyom the
i en n

G BP0 T 42 piThe DR (pgfirile sk 8TRHE Honomars

pmremmﬂbjn eliee penesdl doﬁmylh GHMY-G@@EZZ)mhem&Z Ynx-:s hydrogen or a
i vatives of F VI | er.ei.n the_ vari abl es

'iwls?’c\?lcaﬁi*‘ Is drgnavest sehmeb kg SRR GRACAl Z s a

}WdY )@Q%rbo\féfyl Sang'HE okﬁiea%ﬁﬁt SHY SGRH; CodR? orTEhﬁ)R )3 group,

varlaben|S| . hydrogen, G - CZal k

whegeinak k ong/ R care (aﬂi§yl tgi‘klm ptfé@‘talbiera il tgrORB ctmtaﬁmrnm faiom 1 to

thy br
BBhicsh SBPoR e R3S PRk faala Pyt idrocaton
ra@ichlodontAnihY SRt hebedboay 26 @afblsyl latory. (opblynddee Fesulting from the
together with R5 to forma nethgll ene or. ethyl ene

hf@'@nzﬁp@ pE ay @stm @@ég},tutqqla n@gj@qcry@p _agglaq:skgn m@Romers are
By RSO Npinthe bt BYEIAIRTe A HE AR Yy Bhink Singipnal goups.

ABo éaoloded veitibis thik ltEttﬁChchblbblmabﬂs Gxgultargdfrcﬁﬁ theScd‘Imll}GgﬁiZation of

Y3,is carbon substltuéS thox Yi, %ed Y5

2y leagha ORe CRPSENEPdRAME mzfgélﬁl patey sm@mmermm i%h Jepg one

(Biegggcryﬁc h&d Eﬁgﬁﬂoﬁ&ﬂgrt @?&séﬁtédrbﬁge %éhefreq "t8nfhla CH,=CYCOOR'
nmbered aryl ring that is substituted with fromQ0

wler@ns¥bsst hydregens oi red epgind eradicyl ehdRnist pomlkdl mdiwal. Some

hydr oxy, nitro, cyano, am no, C -C4al kyl, G -C4al koxy,

hal oC - C4al kyl and hal oCr C4al koxy. Y3 is N, and Y1,

Y4 and Y5 are each CH Y3 and Y4 are N, and Y1 and Y5

are each CH R4 is hydrogen or nethyl. R3 is nethyl

and R4 is hydrogen. R5, R6 (when present) and R 2 are

i ndependent|y hydrogen or nethyl.R5, R and R12 are

hydrogen. Z is CR2. Y1Y3, Y4 and Y5 are CRl, and Z is

CR2 (i.e., Forrrula VIII) Forrrula VIII Ri Y1l, Y4 and

\ 7= o ~ 1 - P~ A - P



Formula XVI1 [0077] In certain aryl-substituted
pi perazine derivatives, R7, R8, RO and R 0O are each

w0 nbeperadent | y hydrogen, hal ogen, nitro, cyanoPCFUSX0BE/021414
or a group of the formula ML-; where L and Mare as
descri bed above. It will be apparent that groups of

el Gl RechSompapetl ol Meedan v

cgpaiymenifed hethf the raubstithedi eryiic. of BRABLrWiCt dvich eftar trfoapmers to
such aryl stitut i.perazi ne derivatives, 3,

fegn dhg tw@oa@étlfea@wﬁ ﬁg%%e RRRIAPIE ﬁw%&érﬁwm wgléﬁe methyl
aEWnde 1 8/ 91BUBuBt a r9ﬁtef QIe?Mll?exMalerylat@hﬁétﬁ%lr}n&ﬁ&!?ylbte ethyl

endént 'y a singl é coval ent

mﬁh@rﬂa@ ibstyil ndethenslete; Ihexily dredagerylae, and Cd@%llhkyl Examgles of

35 b SREIBRL A RO SR mion o

11[1@92709}}121%\/ tahél nhﬁdrbk;l'etﬁ}ﬂl r h{éﬁ{acﬁﬂlﬁb astiyll - sieasichllate €nd gamma-

erazi ne derivatives, R7, RO and R10 satjsfy gne
aepylexyrromhaimeshaxynilang. @@ﬁt}’ﬂ prpipe ang hydrgxyqtyl gegylate, and

O

thdrmQplastid kstlyReresin chrahiningGhadtional gn'oupﬁlusrfﬁll- a2thk lpoacyice of the

R7, R8, R9 and R10 are I nde drogen, . .
Bl B ST, “ GRS, SRARORE L) RYwip poDmerization,
tﬁ@bﬁ}?g 5.C28) kQx RbBdinfenfy Qﬁ@gﬁéi“rnoB?asﬁ@ dac@& @és?ns contalnlng

en, and R8 and R9 are each %
fﬁi’lc@loaa@rhszr}mge a weaghd aﬂsagesmnbmlyt weighhed 4 dﬁayt aleut %016100 and

R8 5 and R10 are both hydrogen. The
éﬁag@?aéyﬁbﬁﬁggfoﬁ certain aryl-substituted

p| perazine derivatives provided herein, RL 1is a

"lgfeO uprn®f tHehBoplasticuladryGel reddi  Cortdiningwfanaional ("grbﬁps includes
- C6al kyl , C2-Co6al kenyl , C2-C6al kynyl , hal o Cao

hesmmtyegﬁéff pbiptogl Tk £1¢ pelymerizaiensH degbstituted Pretjacilic este

r}fi'&{o%%c%’oy g@i&% bbtaf@g Hrotf ehis %Bl 1R rx%é'tlaﬁlt oft Mt Wid Bubstituted

rom ubstituents I nde ntly chosen from
aonlliogein] estei monemersCeo@bahérg| gbtaihet Gom Bei epblyntenigation of at

tit th.from1l.to 5 substituent
1Pt g RetRs fef e TS hs Rovmes qhtagsd from the
c@ﬁol%féﬁﬁét%dofaﬁqu%t offé shisstiGREPa&yhit a6ld- s nfdomer and at least
het er ocycl eC0- C6al kyl , carbocycl eC0- C6al koxy
omet ephstitntede muethwrdid axid, estsy U@@W@COCOQOMII@W Aht#HBed by the

ﬁ&lﬁﬁ%ﬁ% a%%}&@%s%%@%%mt ?1 rgh{f' a&ﬁ é&?rnp&ﬁﬁlﬁ:elr @nli Sit least

dmetn%’th)&yydio@chcsem rrﬁ@idmhrﬂgdpplytnﬁrf alslyd]led)foy lt]amgdp,olymenzatlon of
dloxolanyl tetrah droprranyl i sot hi,azolidin

a,’g, e@g} PR{ ﬂ&bphtuﬁgd&g eSt‘?fdPE)‘PfBP‘?rrﬂPFl at least oncy acrylic acid ester
R Bk yj{ngéltjs obPa)fﬁJdoi)y lthe %ﬂ?%ﬁﬁéi%%@ lo¥ lat 1424 &R bubstituted

|eny1 zol yl', oxazol azolyl, thiadiazolyl,
m@ha(caylm yd:ld dster dncammeylandtartl lazscblqnle aongia aczd)leyﬂer monomer; and

Cgér L4 gs%/ ?]lg}iameé);i;yg}g r | nﬁaﬁl (95%{1% ast ?q%sgfo?/tftuted methacrylic

defPdsh @hoflomelr Eﬁ@iﬂkéélt oné ﬂl@ﬁﬁkﬁyhc deidnelet Mphomer. Mixtures of two-
i soqui nol i nyl or benzim dazolyl; each of which is

ogub@lequuh@@ haimapolymsss Or eepodyaeBsomprigigghe thermoplastic acrylic

depgnde 0
rﬁva r\xg g‘ly(% \glit(}%)a{lt ghcﬁlgﬁl @(?L,(Bs?jg Esg)rgjﬁlﬁg% nfhot_he%égﬁge of the present
- (G - Coeal kyl ) am noCo- Coeal kyI C2- C4al kanoyl ,
(C3- C7cycl oal kyl ) C 0- Coal kyl Ci - C4al koxycar bonyl ,
hal oG - C al kyl and hal oQ C al koxy; L is as descri bed
above; andLl1l is a single covglent bond, N(R13), C(=0,
C(O0 0OC(=0, S, S2N(R13), N(R13)S2, C(=0)N(R, 3)
or N(R 3)C(=0), wherein R13 is as described above.
[0081] Wthin certain such aryl-substituted piperazine
derivatives, Gis C -C6al kyl, C2- C6al kenyl or C2-C
al kynyl, each of which is substituted with fromQo 3
subst it uent s | ndependent I y chosen from haI ogen and

s L T Y 1 A a g



tetrazolyl, pyridinyl, tetrahydropyridinyl,
pyrimdinyl, pyridazinyl, pyrazinyl, benzodi oxanyl,

w0 paeloyi419 i soi ndol yl, indazolyl, indanyl, qui npCT/O$1005/021414
i soqui nol i nyl and benzi m dazol yl, each of which is
substituted wth fromO to 3 substltuents

1I|il]‘§nfg§§e;dﬁ’lgé(!gxrtlﬁlhlo§glp{% fnengs %gtﬁ?( acv ic (r%i;ﬁ: ¥81%81‘ises resin sold
vl thonymEV-Q advkmble fivanatofmad di - (Cr
Coéal kyl ) am noCO Céal kyl , C2-C4al kanoyl

C3-Cr7cycl oal k Cr C4al koxyc rbonyl , I oC{; 1 (ll
Exgenpral,oronfing %ﬂa I%BWOS t@@%é}’ iaﬁ resips; wh ’r‘f e employed in the
g&'ﬁgg W dfis Fvbmtiod arg‘?}ﬁ%ﬁf(}/ SHRSEy i@ dn VAR cibpiR Yt lymer
substituents 1 ndepende y chose from oxo,  am no
Saietichyad eghnodogy, Gol.sl,f interdveancs tHublishend, édhwWihe}o&eSons Inc.,

tit h f vl
(Db HOtHE Ot i St BD IR, So PR Fil Fgfmers by D. H.
SRt RES, Ry |W11£§} B Qéﬁsnﬂﬁo I‘%’?pfép bhgy b5PBdseq., and the references

t hi onor phol i nyl , each which is substituted with
citedrtheretno ﬂlmgbsmbmﬁm@& arelice nefeRt Iggneplls daclpdanfa) acrylic

c&%y%ggg ha%%r%%ch 21{‘18?30 %ﬁé‘%ﬁéﬁ \év?{n%%gxoar &p%aﬂljgﬁ%tly between
theh@Gres GB&IﬂTeyﬂ a cﬁﬁﬁi-hhﬁdtgéahel@aﬁ (Ibymyfyhﬁy:bp@iblmlers having reactive

di hydropyrrol yl yrazoly m di azolyl, tri a ol yl and

ferationgloBYrps ta icf theil wdfled any @gPrOPu@téd:r%St fliofRept Which
t OBt 884

\{g%rﬁ%c’? L&gf/haﬂrl% nél%%@%fek%%gl kyl, %ragcip)aé koxy, re of two

pobymoers hndngicro@lhmld@hetmnabrea@e@tamsanoyI hal oCi - C

2al kyl and hal oG - C2al koxy and phenyl and pypdyl :

) -of . whi bst.i t . .
G5 3icilec ety SE b ektto rBMen i Bemossing convti
VaiRs alty fbaeohs Ha(\@eenafor%@iﬂ@é ep@'(ld@qﬁhdtmﬁﬂ gidapOand amine
and di -Cr C4al kyl ani no, C2- C4al kanoyl and
fdtionnl gREP% sRYXilodBItiont] goupy prd arid @niydidsstungiongl éroups

SV LR by R RIBEN g, g, peni

Hyd@xyD gtaups; spivddé tfusotionali pobepe ratid nNHyetbylob en Nnoethylol-ether
hal ogen, ammo and C - C6al kyl, each ich G.is

PEROHEY ORRS (oL Rt L AnAL BRIES £5 SRl asthylol-ether
fhIBRSIN ERpkY cﬁ%‘é}%ﬁn fﬁﬂcﬁﬁhﬁagﬂﬁgs F%QldR% Cgrﬁﬁfét %%du @ hydroxyl
such G groups include, for exanp cycl oal

goyupso o |enayhpletlequ(dhydm€bﬁ$ﬂcamﬁlte gmumolaaﬁqume groups and N-

ek PE P RfeiokSirer Binhony URn ) SR PRy pictores
thé 8/l (il Be %t&f@éﬁtllh la&ﬁﬁjﬁr Fﬂﬁ)@@ﬂtﬂﬁﬁﬁ‘m fatehhes ISOvatOmand more
hal ogen, am no and each of which G|

tyrieal erWlblulEPsWﬁtS@Hte’@ ] @mwn iR gxgces 51 sBat 79 (iifos The needed

RS e SO0 08, B st ehpson of o

tﬁahioyét)lﬁgmm@ﬁe (136@h1h6] 1,s pﬁ&vﬂ&hlbk anpoyinCin the mlxture a monomer

ATy Hested BAGIE Rieonal kipua G e apvRG: chain. Usually,
618 3305 %Q&Q%nctﬁgal%{éﬁ%‘%ﬁﬂ%ﬁyrﬂ&wn@ r\@ﬂl 15 fﬁia'lser{tCin@mall

6al kyl yam nocar bonyl kyl oxi me
aptctvets, &ray fis, outibe pidet eﬂ%wﬁé/n avieis a@ériylat:al ebetmeon |ab|@u 1 and

der Z dfFﬁlr nWOEOI&eﬁC‘l‘)a ‘8](5@%]18 }?Cﬁylglfﬂ%q %{)lﬁlg qon- 3itliibg ERanles of

tREsK! ﬁﬁiéﬁéﬁdlt piloaf mp@gﬁ@gfzuﬁ@adﬁ%rs viatlipdesglpgiani dedlate, glycidyl
herein, Rnis a group of the formula GL-, and L is a
single covalent bond (i e, R is Q [0090] In further
aryl -substituted piperazi ne depvati ves provi ded

herein, RL 1 is C5- G ocycl oal kenyl, phenyl, naphthyl,

5- to 10-nenbered heterocycl oal kenyl or 5- to

10- menbered heteroaryl, each of which is substituted

with fromO to 5 substituents independently chosen
fron1ha|ogen an1no ~cyano, hydr oxy, oxo, Q C al kyl,

~A ~S N NN o~



hal oG - C2al kyl and hal oG - C2al koxy. [0095] G is

C2- Coal kenyl , hal oC, - C6al kyl, a C3-Cr7cycl oal kyl or a
w®G200600741enber ed het er ocycl oal kyl ; each of whPCHUS®05/021414

substituted with fromO to 2 substituents

i ndependently chosen from oxo, am no and hydr oxy;

1%/(11%{(%%1] . n)i{l p%g& {i/)?l %flerp ﬁf}ﬁ&b&l H%g% 8}94(\’/3/ E?eglgkl%@{ﬁg S Hnw ﬁ?ﬁdme

thﬁt@]ahﬁthhyl-mahdcﬁﬁyﬂé[ mﬁlﬂcealﬂnb/dndh mcﬂmgﬁihydrlde allyl alcohol,

n;ﬂ%'tgr ahydr Opylg g@g'olﬁol So&y’e{%ﬁ’g}@? ﬁylfyd d| n¥qﬂy§,rnethacrylate
h Hlj?)xggfrgﬁylr r 05 la fur aae amidB! enMJethaEﬁS’Ié‘i‘ﬁl@la,y |, maleimide, N-

xaz t hiazo i adi azol yl, i soxazol yl,
nham}dolamﬂiajci"ylarmdleaxmw I1socymatqazankiy¢11yl pyqrqyamajq: Usually the other

n%%e}{otgl%?xg’ 1% g ‘@qv w&%l n{;{rg%g% f%]i ot:hgglillo ?rher supplying the

sl gﬂ)u hsnéi%\yér, qui(caan)alieyl lasBY Eelef¥t néRtlres thereof, e.g.,
benzi m dazoltl}r/l lu each of which is substituted with from
¥

ngethyd @rdubsethyluenylste, mpspd maehearylaich s8wh nathaenieir.ogeine, or
n?iglpe&tg%{%np 151 eﬁf q@{&ﬁ( é}ﬁg rlr)gr\{vg_gﬁ guél%c?S p?& %@Léﬁ&ﬁ%o about 99

paas by lWegroid; nidsalypidallyCRet@éan kibowunyao, parts by weight to about 97

C3- C7cyc| oal k%@ G - 4al kgxyca bonyl , LOC r hczlﬂﬁ%

pare byavesightc 2%herppyesentyd %]Sa |°§te€:21aﬁﬁa fhicipesg,an one,
bgéﬂllléxllfloa[r% = (iC U&lv@éﬂ létﬂ)ut (9()5 e add agdm%e% another

eterocyc each is substituted with
ehbotinGertt dn2a sergst of beil\Mesn mbdetp@ridmléyndc&hwéri fomgnin another

oGP e e o SRt Furpr plSat Pdfum, and in another

OB R IV A rank8 bt BEWEEPIBHuR0 R mmtin@%Bb@ITyé mm.
I sot hi azol i dnyl, plpepdlnyl pi perazinyl, norphol nyl

and t hi onor phol each of which substi t ut
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hal oG - C 2al koxy. [0100] In yet other aryl-substituted
pi perazi ne derivatives provided herein {e.g., those of
Formula I-c), Ri is a groupypf the formula Q-0 in
which @ is C-C 6alkyl that is substituted with from
O to 3 substituents independently chosen from hal ogen
and am no, wherein & is further substituted with from
1 to 5 substituents independently chosen fromRa, Rb
and RO, as described above, such that Rl, is not
N-nethyl N-cyclopentylan1no In certaln enbodlnents
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wherein Gis further substituted with from1l to 5

substituents i ndependently chosen fromRa, Rb and R ;
woroedeB1ocycl oal kenyl , phenyl, naphthyl, 5- tBCT/US2005/021414

10- menber ed heterocycl oal kenyl or 5- to 10- nenbered

het eroaryl, each of which is substituted with from?O
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hal o C - C2al or hal
RSB R o PR e T E e e PP phvdrony-4-
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e BB 21T, 09718 (R Bl SR
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lndependently h 0 hal gen hydr ox
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Coéal kyl ) am noC0- C6al kyl , C2- C4al kanoyl

(C3- Crcycl oal kyl ) CO- Ceal kyl , d-C 4al koxycar bonyl ,

hal oCr C6al kyl and hal oG - Ceal koxy; and Ri 2 is
hydrogen, nethyl or nethoxy. [01 16] Further such
aryl -substituted piperazine derivatives of Formula
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addition, differential penetration of the blood brain

barrier may be desirable for conpounds used to treat
wWENBotidEeY ders, while | ow brain | evels of conppCmtis2005/021414

used to treat peripheral disorders are preferred.

Routi ne assays that are well known in the art may be
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result in a statistically significant prolongation o
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[0131] To prepare a pharmaceutical conposition
ef fective concentrations of one or nore

wWa@eobAs14bst i t ut ed pi perazi ne derivatives provi BEHUS2005/021414
herein are m xed with one or nore a suitable
pharmaceutical carriers or excipients. In instances in

j e u xhi bi.t i.nsufficien ol ubi lity,

B e e A o e S TR i T
watpositisnarthekniswio patitiiasEmahtickbh khd Ribb& Sibdite $rSVided it is
incluﬁg, but _.are not |limted to, usin& cosol vent s such
ssceppiie: Rysrafiingoky gk Iesiveaprtiansphg Fattatle meenomesycFheagubber
SEVEER ' ' [0 i | carbopat e.
Doarne oflcal 8502 Hiab PPl ANHRRUIARE e ) ) CARERRL tess than
aresjudlt forZf°0i ki eneheragmbelimesobdiéwy @BoutSORED 8ASheMRer embodiment
be |'si onor. the |ike. The formof the resulting mxture
&ng%ﬁ taaps 407%umpd in still fagethsr embedizenibalgwiabeut minus 30°C.
AdHBR ol ' e solubility of
tél}tee con% 0 ljmr%g&il’g&% h recﬂlzdoé(g%ﬁ%ﬂalgrqlhgr@vaﬁlgel%fsﬁomger as theaSured by
difieremtied sodrinred caiaimersy (DSOShewivig hereDOPOIMiALRI Wil the Tg value
badm({u st rati ogq hy any suitable route, including
G141 qeirrmingdiat theilecian®aték al |y, by i nhal ati on or

spray, sublingually, transdermally, via buccal
TRGEE infdodahéf Nhe &@@Je?lshy%ra?es isa@erﬂ)@g tfigh g]o é}izldﬁbl? By ¥nown
by ot her neans, and nay be prepared |1 n dosage uni

megihans|odtal ast. orBoserretiiydemeallytinsatsrasad dlkyll (ett)tcrolagd monomer
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hacl ude, (T anpl e abl et s 0
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Q%JII cal conponents’ of” carriers for syfups, elixiTs,
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o BV BN (NGRS RORr A B 8- fea S0l and
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i nc
methp! Blelhiagntate. siub wdiasm e ryomt ssemerdate, sepropy] wetsacrylate,
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o RS ae bR BB ond ST ke Bt T Gjrticut
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vehi.cl e before use. Such |iquid preparations may
dffr{YFflﬁré)Pl %’%HB’Z\F’WY%E‘% or more conventional additives,
such as suspending agents (e.g., sorbitol syrup,
Inneibthel eBbditleas the @bb&EQBBEFMOR deri S H#6m ?}rﬁéﬁzgtion by known

hydr oxyet hyl cel |l ul ose, carboxynethyl cellul ose,

ma%eﬂs N rr?tsi{f@éfr ane ywptusaierl hyeiromeps nsel estiede diroph ecohjtgsled diene
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i ncl ude, for exanple, sodium carboxynethyl cell ul ose,
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RC- 591, sodium al gi nate, polyvinyl pyrrolidone, gum

tragacanth and gum acaci a. D spersing or wetting
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Preferred carriers for parenteral adm nistration

i ncl ude propyl ene glycol, ethyl oleate, pyrrolidone,
werdanoi41and sesane oil. Suppositories [0143] PCT/US2005/021414

Phar maceuti cal conpositions nmay al so be adm ni stered

rectally, in the form of suppositories Such

th ti .
T L e R TIE ——
trhbﬁdlmsnts dihe dccatju@teﬁﬂl Miadne hRNpREAtyr eS-tiididdedui Guitlble non-

recta (gq?erature and will therefore melt in the
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may be formulated for |ocal or topical application,
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conmpounds (e.g., US Patent Nos. 6,518, 264; 6,479, 479
and 6, 355,631) and the im dazoles |-(4-
w@ bdoenapnenyl ) - 2- (2- chl or ophenyl ) -N-[ (I S, 2S) - 2rdIytis IRy 21414
ycl ohexyl]-1 H-im dazol e- 4-car boxam de and
2-(2-chl orophenyl)-1-(4-chl orophenyl)-N -[4-(trifluoro

ret hyl enyl.],-]  H.im dazol e-4- cakhaeh '

Bt R P e oo BrRS e By AT BR S e, hydronyc)
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NIRRT SloPREIRIAL SRREAS” Sl o L ARGHES actanice,
nsatledergambiel iand aN-sibbtitutdsordanisle s oc hNasbstitutietl ingashacoylamides;

sexual disorders such _as anorgasni.c .or .psychogenic

TRAGBRHEOTOMEES, P 45 %?%aﬁwﬁ%ﬂqwlﬁ%ﬁtaﬁﬂga%iﬁ%d% N-aryl

nﬁﬂ?ﬁ‘]ﬁéﬁeb‘ﬁd ¢3HoaR)l ERBEREIANSaRBARES; SRaRiC ANhRIHIS! vinyl methyl
ol di ng f MCH

a therapeutically effective anount of | )
ettecepnyresteog shelt oy farsexdephs; ivbed apriztejand gl propionate. Suitable

Lnstructions (e.q.., .labelin i.ndi | NQ. '
Bt iR RendBetiinghis St ARl EhEAE L Vi Aol monomers,
SWEH @Bt for as@mple, fsbfredd Bt istigstiBited sBN @RS i HAGing olhes @RSEOrOralkyl,

di sorder that is associated with MCH receptor, . . )
alleonyy Bydrexy phhelResupsiithen ieroumsexigehed; Rfhe sroanatic iieh Relyding.

i S j eald h -
W 01 R SRR 058, L0 SHerRE L g, o
proysastyrendr et itbiuege,i albba-meethiyd nvinglyoliersl, udeyl fkylene, trimethyl
exanpl e, efficacy, dosage and adnihi stration
S%?Rrg) aﬁ’r\’@ﬁ c a%tVrGHéa nﬁb‘étgﬁ erSE e a%ﬁawttwfﬁ% r rilphasgplorostyrene,

REh5RLMIAE, 1O [RERPRERBGRUL | CBlorhQtyTHhat | OMhlpHaehrbioBtyrene,

packagéd pharnaceutical preparations further include a.
dlomodtytdnes apbydroxysgens: procapeistisensd mpbpsystmeaagesl vinyl-
e, vinyl

4] Aryl -substituted pipe ' derjvati

Sbg%@l’%fll y W@%egntar%n?thcl nrp n§p ps%rg(rz’tlr?gegéu |C}6a?§’c\£%oeg % o
ﬂaﬁhtiﬂalgﬁ@, Ia LHnitlﬁ*aéldny, zlﬁsf Vet tak \nﬁxaifmumﬁ Vig&lommﬁﬁt inem®mers and
provi di ng dosage | evels _ranging fromabout 0.1 ng t oy
ragrngthylenecally yneatureiqdoRiralen Benasedy U ghtioperarRls agrglonitile,

igfle (2 {18t 0213RL itrf} B PakIhRALEN]
e G
astylonjtride. SObstiputpdstyranas avithyminteke of eubstifieatsaomptha taraphatic ring

actjve i ngredient at . e cqnbin wi.t h, t he o
5 ehberilfeps dadsed Bekihhe mL aBER SR AFHEY PRppprated it
HERENG RiEatPAadyBiIR: ARtPdRRE 1R ikfudek 8 3ingtk Wfitle bR and a single
particul ar node of adm nistration. Dosage unit forns

sifeneft aihlyleniso mnsaturatioro pereeleculenpngd oinghides, BB0OIspetofimitgd to,
tivie.i di Lot M : )
SR BBl ddsaonse diowerer . |

depend upon a variety of factors, including the

Jacé ipaiticyladfenitbodirage cthé irablso nqubstraie eopipoigesd froth€0 to 100 wt.%

age, body. wei ght, general health, sex and diet of t

Ti§eRABA Uit HETY§dE0m fle 0f R C SPIMERTS JEPF R IOHCTY fil From 0 to
0 S UhRN deMY BHMUbAABL Ribte i BRHITR SelettE RroS vinyl

Agoag?lfgfrec%énﬁ%at [ on? and the type an%l severi ty6 of the g

grambfic moasmedissad seonoathstegvaly unsagereated mitrileDpeneyersiuch as, for

ener al | tain. fromabout .10 t.0_about 500 ..x .
B S eatbEBitidea & AMEH lagime Fadiimel Hponioni T Blradiene
bRRld shed $t5ieRdblidkichOcryRSitHNY cB B C ERU b@sthérh phrticular

(2?e6e£II knomzﬂin t he art}@NETHODS:%gW%SE [ 0155] P

Wthin certain aspects, the present invention provides

met hods for inhibiting the dpyvel opnent or progression

of a disease or disorder responsive to MCH receptor

nodul ation. In other words, therapeutic nethods

provi ded herein may be used to treat a patient already

afflicted with such a di sease or disorder, or may be

used to prevent or delay the onset of such a disease

or disorder in a patient who is free of detectable

o o . s o o,



therapeutic agent required to produce a therapeutic
effect (i e., a decrease in the m ninmum

wo b@capaw i cal |y effective anount). Thus, prefPCHDBE3005/021414
t he dosage of second therapeutic agent in a
conbination or conbination treatnment nethod of the

nt i ess S d :
TR Dk oo el <OReRE B JRER A0 A e unie
defesdpout ioge ageanbrentdrinatedc dizhé nadriopreraidnd rrerh rit ton0 wt.%
of a MCH receptor nodul ator. Mdre preferab y this
reRsaHBE Upks [dgded fam ane ob{ie r%‘?f@nlﬂr%F@F‘%i o an} Agmatic
it rron?e%j h rgmn}ﬂt}f%f Sﬂ ‘?t'fi&mry emlbsﬁﬁhetghatﬂe Aru‘%ert kbR rHﬁiﬁ?prlses
ose, e nost preferab ose is less than 10%

refeatihg unES( dennaddiose caﬂwrsnclret(ﬁlt@]e)a}i@h afrtaymenomers. In still

SO PRLE e SR OHIBUT. BB PO AR AL TRgh 105 W%
g@Htlﬁ £6aRE WeriVBRAWoa! Ohe ortm¥el {C,bE, RPBATRANatE hAéndnktes, more

age anmount of MCH receptor nDduIator conmponent of

préferabbrfim ane enmatesterpmers aelpeted omhhyd agiviase) bafi aerylate and
r}iﬁ% ﬁl mll rly be affected by the dosage anobunt and

np e %§y8 the second therapeutic agent conponent of

"the conmbination. [0168] In certain preferred
Terhotbéenbstrate heayclonpiesatt iindepeddéntlysinreath ofi thé fiast Mot second

recepto ulator with a.second, therapeuti
rghes rﬁwff @%g‘eﬂyoﬂé%%@?lﬁ@ iy RRe SRbRgimEn &ng %ﬂm bout 4
Wiog Li{% %9&@@&}9%@@ aﬁath@%ﬁbmemattah@mwchﬁ aBE@NBwt.% to

In the sane pac age, either in separ ate containers
abuthithwt.te ipackthereenayodimenttag adaved of dromapant 14wt to about 80

Bk oo GioRimLpEa it REBRRLRoRf Y LY TR0 dR%: in

anb@ef %Hbdlﬂieﬁﬂatf ®level 8f frasnaboius t40 aitl% Ro (aBolg 80 ﬁﬁ%, in another
pills, sules, tablets or the lik In certa

e@w@dun% F it 8 lovahof fonk alatt 25w ode §b9‘1tl Hhet-% ranéé% kil gnother

ehﬁ)gﬁ ef\dt il Gak BsbR3boLN%0 WRS, 9{ aBlt 50 W%,r‘&(s‘@(pf)ﬁ the weight
ors and one or nore second therapeutic agents

odrthe tpartheldrakibbert mgéiffedr themmopldstict regiat menbthef embodiments the

conditjon that .is associated w rec

rabher sy §tste may bg pggsea’bgjsmrg;pos tmgﬂw% I%VSP{I)%H at a level of from

BRI ABNSaboRN S0 V. o4Ok & 14T of &eaPAIuL BRELK, 3 %éi,lt 40 wt.%; or
provi ded herein are used along with one or nore.

aarat bg@lnoﬁtfmwbwt nl Ga Wi Bmrite rrowio?0 tHidhapssed Quc e Welght of the

nati.ons ar [ use for weight
h%a ﬁ%%ef“%o }eggﬁe paﬁéé%ret%e and/ or food intake or
to prevent or treat obesity (e.g., pronote weight
THeES1s noatticatir $infigyioh ba thdearticlesizs disduijmmhiocf teadbber substrate

(BRRAP R 1 BRroBEoReS Ut ARt TR0l 1o FHUnGRR T Tom the
h6IGE REi¥tra PG l)@h%r n%e?@an Wn%@m@@m%ﬁﬁﬁéﬁseﬂﬁeﬁlﬁtlﬁlhﬁbber substrate

pat1 ent at t as the CBI antagonist(s)
r(wey lgpssesaa baoasli pagtiicde sizs digtribution witharartiglgs tapging in size from about

S S0G9R2RF  BISARF e R o gt e il

r[ﬁ%i" @h@fftra@ﬂﬁif Bk M6 hanHBIuCHIOnANt ng@il'll SthérSdmdéments the mean
ultimately sinmultaneously present at effective

revindesize af thenigitiah nabbbb siybstriigiraay be L a range §f Petyrecn ghout 80nm
tihen ef Y rafi t
aemog{ g(r)(f‘gr CEEI s%l O%}H@ 1tn§: 3 tgg ﬁl@%ﬁ%&g %%fehog{th? S{m’ual
rablbdri sibstitite h@yﬂ%dmCzEraﬁige Irbetmsed dbouf 20thne ané ubpiti ZH0nm. In
appetite and/or body mass index in the patient when
repeat edly coadm ni stered asjglescri bed herein. [0170]
Wthin separate aspects, the present invention
provides a variety of in vitro uses for the conpounds
provi ded herein. For exanple, such conpounds nay be
used as probes for the detection and | ocalization of
MCH receptors, in sanples such as tissue sections, as
p03|t|ve controls |n assays for receptor. act|V|ty, as

. o oy r o,




of representative conpounds via these schenes are
provi ded in Exanples 1-30, herein. [0176] In the
wo odobod4ny Schenmes and el sewhere herein, the fPCT/OB2008021414
abbrevi ations are used: Ac acetyl 9-BBN
9- bor abi cycl o[ 3. 3. 1] nonane BI NAP

BB PRI, )b b AL B R s

teXAbht 0GR 0 $P bigl @t]i@Bbhlbodlments the 1n1t1a1 rubber substrate comprises
8- di azabi cycl o[ 5. 4. O] undec-7-ene

pantu@gﬁ@nbméwm: ampistire oif pertobvFigese Wﬂtér%riﬁ%Sh are rm%ﬂajamde size
di_l,sonr opy}
RAEEPASEYIn e R AR S P L e st comprses

patticfed Xﬂ'}dﬁﬂh@ admsrairb yf }ﬁa?m:ia sizeewDRPAO diqah @asticieeizpdisiriphtions
azide Et ethyl EtOAc et C tat Et 20 di et hyl et her
epghapy aé?ﬁ&‘rﬂfbeﬁ’éf(e&@ge‘)‘@qn%bﬂ%t ety | acet onate) HOAC
acetic acid HVWPA hexamet hyl phosphor otriam de LDA
cd¥Rdifi® tdWhovMe fdaihvas hanehe AdBEmitin
ﬁh%%ﬁﬁﬁ%%%lﬁ%gbgﬁt?ﬁﬁ%% tr?%t hyl am ne. NMO s
embnénmmt mtmplhbm substito s medahPrqiessp ﬁl@pbw wofymerization in the

trifluoro hane f.onat Pd(
SPGB0 S BB 15,7 ranic peroride
ihifikteR e ersafaephitioPyBaoRdox initiator system, and optlonally, in the
bromo-tris-pyrroljdine- phosphonl um hexaf | uo(!r ho?ap -
DREFECepplop £haiR | tASS IR RECNtaG 8s 2B YD dPTGIRIhe" BpRRted to form
| -silanyl TFA trifluoroacetic acid
p%’ﬁl{'—cﬁe%s Mydr {urfptén TLC thin |l ayer chromatography TPAP
tetra-n-propyl anmoni um perrut henate h hour(s) nm

Thentigid ﬂl)enﬁﬁpiﬁtﬁ mstﬁm@Tdﬂ/EaCAMUNb\ﬂﬁ m}i[ﬁﬁ_d?ﬂﬂeﬂnoplastlc resin
Briefl

one e t each of an
cgmggtw%/ ORSQF B‘Jiogeel[.hg asfic po %mgrs,p pr ©.§ rHtFo%lgel% of the present
isvEbh dnetheRene pbaRYge] artBe precicedf ufe:debbeaeumimte to thereby
catalysis with an excess of NaBH( q{) 3 under
foine potgie tarmeoploriés phagptat leasha @9’5}% gvhigh ésp%henilgaﬂy grafted to

H 9dcHetnically grafted
uelﬁsg(h%gh%ﬁ%sesa upéﬁlé)g%g'ihuee m@%&&ﬁ%{ aex% r aclc%a, grate
twmlsbdx_:ts@éﬁralt@ 1syscﬁ1hedlntid3ere€ep1@ddp rheaetleafter as grafted copolymer. The

1- benzyl 4-substi tuted pi perazi ne anal o . Extracts

i) BRI AT FOG NS B EE G JooDner that
choRRh eghpRhes: (TRFHEVE: Bub bRt bV Ereater than about

X&%%N%'Ia?%%s 78 Brll%e%fl Y, ( onelz equi val ent _each of an

2506 upnmcah@rl qmlsw}xrsenttqft gdatpi then #7iequalated® Bk, and in still another

r.opri atf bst it utagsl g&ﬁtophenone are heated with

ef*ﬁf“ék‘gﬁ ?% a‘?d’@&q‘f ours). The reaction

solution is cooled and after dilution with MeOH,

TheasHresh] W dnlibddabiwt theriyidehentdpasfie bhm;cbn@ﬂsesrqpolymel having

pi perazi ne anal ogue. The reaction is uen ‘?%h Qﬁ
il ownisy derivedNAom 4R Faye BOROTES %‘y@ém © group
Conct%?# fée > P'Za‘ﬂ@g?m@f}f)ﬁﬁiylgt\éerﬁomg rz@&'ls(nll\@@%ylate monomers,

cuo, “and subjected to
\ahylo amhegica plopomSGHEME xﬁm(mﬂwcmau& Ausammﬂ cmtrﬂe monomers.

P D WS B DS P10 | -pthagfiste | gpagomers, vimy!
aroﬁat% NodMonf¥rs EnY_hoRodd®y1éniddtly Andanlrdd HitrBe i@bdomera include

solution contai ning an appropriately substituted

thosenet ifcu‘t}ahcuelhgldre/e ih Srezdsspantomeotdhe Tehbenpibstpei d addjtion, the
su | tut aromatic pj Z f
S0 eiitefiet F SRS R GPRRANE ghf, B P SR Ric! ok bhase i
concentrated. The residue is evaporated with tol uene,
then dissolved in THF and trpated with an excess of
met hyl magnesi um bromide in diethyl ether to yield the
1- benzyl - 4-aryl piperazine anal ogue. SCHEME D
(SYNTHESI S OF ENANTI OVERI CALLY PURE (4-[(R) -1
- A- METHOXY”- DI METHYLPHENYL) - ETHYL] - Pl PERAZI N- |
- YLIJDERJVATI VESBY RESOLUTI ON) [0180] Briefly,
2, 3- d| rrethyl anl sol e S acyl ated by react| on with

o Al ~1 —~ ~ o i



correspondi ng acid chl ori de under Schotten-Bauman
reaction conditions. SCHEME F (SYNTHESI S OF RACEM C
W@ 2009/0) 746> (4- METHOXY- 2, 3- DI METHYLPHENYL) - OCTAHYOROR0BS/Q21414

d 1 ,2-A] PYRAZI NE DERI VATI VES) [0182] Briefly,

2,3-dinmethyl anisole is acylated with 3-choropropionyl

s, oo pid el B 000 9051 bR BN LBR adhed om

@eghi Inmire othef dopodyrheriaable monomers.

2, 3-di net hyl phenyl ) - propan-1| - one dehydrochl ori nated by
feat grcfrgﬁtl W'tgaata base such fs DBU.in a sol vent such as
ut "ot TTHOPESE & YRica}iYo AOIRBIISSs eORG 19y TETeK dithearomatic

PolyrderSEt BEMMIE, Andi BRIMECPBSNMe)s '

addi ti on of pyr az?nyl rretllgyPI ?%ﬁhisu?n%gﬁ%;?ﬂge Sgﬂya%gete 20 wi.%

SBgral nenite APy Yesy fwz maewbt mdrDAVingl TdEatici eloismers. In one

ég}l{o?ir{})%hg Eﬁh‘;ﬁég@%@nﬁg{%ﬁ%@ Efilagg rc]:grrrll\f){‘igés% \%X}rllaazrén%t%é gcllifrggrt I?aving

fir&, Qaictubal (whitsrlchoay fdnBosl GEibyY ﬁhg]nédbﬂmﬁ@ b HIeR M having

do[ |, 2- atll%gr azine is acconplished by a one-pot
SEERISHEE T vty fery ed &tom grg @r myigmarywstilenirally uhsas@atet nitrile
ARSI ef ' f.catalytic .. .
AR LY AmECORES o S aBE SORRRE Bloni8 Rttt fmited o,
styenesstylenitrile FCO}ﬁ)[l)fnyers,t hh)hd&ﬁét]ﬁﬁdy{]mé/afl;yﬁfnﬁﬁlearb%b@lgﬁﬁrs, or
6, 9a) -.6- (4- net hoxy- 2, 3- di net hy] phenyl ) - )
a%a‘%‘?‘éﬂ%@ﬁ%?&ﬁ’&f e?/%fyi?rﬂﬁfﬂ%z i %ngymef&- het dfoafiptheret pasticular
Aibedinent eHetradia ek | b e ' .
eaci d1 chlori .el unélilgfS p%?ﬁ%‘%}%agﬂf’ %%%Hnsaeg %e\?lg}gg%cﬁgﬁﬂ;%lﬁger having
ey nduchsH sustHiwE ed FSYNTIHES! 81008 VRCEWGatic monomers; second

-6-.(4 - 2. 3- DI NETHYLPHE - AHYDROPYRI D, .
oAl il BTG 00% B IR PR SRR B o,
mAmBmersPabO)thid MakctutéOuBls [10AR] 8 &fd ¥ more monomers selected
fr2- c%oro&yram ne.is transforned into _

AHVHS AR SPpsipiig 9f yiarColali- paé aarsi-greti)aewiate imonomers.
| -butyms | oaly | e L_as cocat al yst
ng?]lgblaeg bgltsJ eSﬁglllJ c%lggls ag%%l&‘rﬁco 9 | mé}tg e%lg{ugg’llj\lllzstu g ar 6t Tintited o,
styrepefapiianétriledmethyhy | mor phetheerglatnd t he dopilgmerEhe alpha-

o e RN Rl ot DuioRbI e lpha-

ntigtdatnd/syexe/dérmRaitiRh bRy LA hesPRAADEMAC BYARer examples
4- pyrazi n-,Z-I)_/I - but yral dehyde. Grignard reaction w th
ob 8uitpbleet VKL 4aromatinopphinesay | regpass ustytsnemietiy] umdthacrylate

us L.1.hO0S | .50l vent such as byt not. . .
R S RO ah By R RN s gt mateic
amtfyfiidelscopolymers, and styrene/acrylonitrile/acrylic acid copolymers. These

| - (4- et hoxB/- 2, gyl t hyl| - phenyl ) - 4- pyr azi n- BXI but an-
CO_p_Oi)fﬂ_ierﬁ Sids E‘O}ﬁ%a T & yg@ rmoplastic phase either individually or as
mhixtids et hoxy- 2, 3-di net hyl - phenyl ) - 4- pyrazi n- 2-yl - but an
-1 -one. Transformation to
6, 9a) - 6- ( 4- met hoxy- 2, 3- di net hyl phenyl ) - oct ahydr o- pyri
5 IS?"QCtBﬂaé) yRridyinneepplymees anplerisérbfomyors aymeerp @tonoethylenically
- Lnvol vin tal,yti c hydrogenati on wt t
i EERE B Bk SR L SE AR portpelegilpd o orm the
capotyurd Tonipridicigiie @adfRl }oboRér a8E therigill eldntbpMREE gﬁ§se may
the solvent. Finally, the desired heteéeroaryl "anal ogue,
bf:‘[ 1(n6919ea5:m§ (%lmeﬁbtqq@)@l@, o bityreerhghqu Snyt. Yo and about 40 wt.%, in
. i-do - iLn-2-yld-heleroaryl - gpt han .
B ] b AOHBEL 4 1S AN AR
angttied emhbdiniedeirum deige S€ botween aBowt MANG. Y.0@a abet 30 wt.%, and in
conditions. Alternatively, (6,9a)-6-(4-
met hoxy- 2, 3- di net hyl phenyl )tgct ahydr o- pyri do[ |, 2- a] pyr
azine can be reacted with an aryl halide, triflate or
tosyl ate under Pd(O) catalysis to produce the
correspondi ng (6, 9a)-6-(4-net hoxy-2, 3-
di met hyl - phenyl ) - 2-aryl - oct ahydr o- pyri do[
1, 2-a] pyrazi ne. SCHEME H (SYNTHESI S OF RACEM C
(6, 9A) - 6- (4- METHOXY- 2, 3- DI METHYLPHENYL) - OCTAHYDROPYRI D

1 N ZENENN 7N\ A "T=1 7A 1] Ir~7 o~

0
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yi el ds

(1S,4S)-5-[1-(4-nmet hoxy-2, 3-di net hyl phenyl )-ethyl]-2,5
WO cioamer4id cycl o[ 2. 2. 1] - hept ane- 2- car boxyhc acPdI/US2005/021414

ler/-butyl ester as a m xture of C5 diastereoi soners

(Ratio 5-S/5-R=2:1). The desi red di ast er eoi soner,

'S, 4S) - 5-[ (,S) - | met ho h ) h 0
S bRtk BB LOR LTI L
bhé%ﬂ/onbtﬂﬁ YbtaESERht bSmeapaERtadedio fdrﬁlSthe cbpslymbogimyniymg the

The BOC protecting group is renpved, for exanple, by

grafied caralymes and thengidthermoplastic 8hassi ni | ar r eagent (s)

and
A AR BT
andi(thethidopylate nAo@@rs,theie the- ansautt iof the smd mdrons tadded to form

f 't moiﬁg?%gg%li‘?@o{%le&s %%%lﬁ% E%@p %}dﬁgﬂe[rggl tgermoplastlc phase

agr"tﬁzlﬁ oRb %Ml%b@l[n?ent % a ffahFe Bf—‘@étwgely hdout QQ’W%%@ @bout 50 wt.%, in
Treat nent of 't he t of this anide with BBr3 in

agothere anbodimeht is adxiacm of betrasaraboyt &1 wt% prd ph@K o5, wt.%, in

A5 SN s DI R TP

ybﬁarﬁitl‘féi's’hﬁkﬁﬂlmérﬁrmeaxmb of beividenlabotl bF avt36 and about 35 wt.%,
i odopropane in a sol vent sudg 353 cetonitnle, acetone
F

basedroictheitrlel aighh ef prosemate £ SPPAYIET SAmpisipg the

e g S g e T R Pl L 2. 5.

di met hyl phenyl ] -ethyl }-2 5 di aza- bi cycl o- [2 2.1] hept-2
Thylamamay bf giadténg fRetitzkeoplaod betwaem the) by Substeaie And sroaamers

cohol, .thiol het o
CBPPQSIBgs&’ estiglf fe HP@Q@&S& a?eer Q’% %oﬁh\'/ll[ehn ttﬁé;ucﬁ{lsg “dfiSint and
c@ﬁ@bﬁfibﬁ BF e RbBGR AL, I Inl dhe aaaRidanent, Pvkteothabeht 10 wi.% of

[ s the final target conpound, SCHEVE L (CH RAé‘
é{ﬂmqggp@qqgias(a(z ]phgse4§) d)gmw Y- gIafted to the rubber, based on the total

Aﬁ/)f %EWQE%%Y%%%E g? tg% W%EHEWH drfotaY lembodiment,

dreatet-that Beowy -13, 8t Wi cbfethbyigmémylh@plesthaﬁma@m chepnenaliyrgrafted to

to e orrespondl al cohol

b mbles Fivey o386 tnialamynt Sy APBoRESR Pgge el ppposition-

Qé\"shh &l%&ék‘ Béhib%dﬁ'ﬁ@l't' nét%at&f than about 20 wt.% of the rigid thermoplastic
hyl - CBS- oxazaborol i di ne (Al drich Chem cal

pBoase) i m:hcrh@aby emeftese t@fthgmgblsweba@si phethe clgtd  argount of rigid
tﬁ%ﬂoagstl{] %9%?3 1511_at:]?8a Cor(])(s)l 1§n Iﬁoﬂ’lﬁ‘t?{] beentrl]tsz)ogn:l'rgglé;[?)thé amount of

rf GhdrRidplkstid) p@&ﬁ%c}%ﬂﬁchgraﬁb& taZthéi aublser raay (bedlnt ® range of
e chir aI am ne

het\’(aﬁnr@b@wowt % aBldoﬁbﬁBft Y wt-YnbetoPe dberfI 1t apg about 90 wt.%;
tREEhYIofit 1Y HOASHAT R0 &5 i, BESRENGERT 1SV Rl about 50
as e reaction so vent. This anine is converted

Wite! bebetoreee apoutd ngyt.Serhmute albx;ut r’aet. Yopbasedt dn the total amount of
( 4R) - 4- hydr yr0|d|nel di car box

i ST IBOIESRC BRI e ChEPRTEYnds Y6 Sl5e0 APhyfinfils about 40
&M Q) beltapds ﬁl‘e'?%‘i&%'eﬂﬁ&;ﬂﬁb@ﬂc'ﬁﬁﬁseﬁgy fide, ARAO MoRGANRMgET -

Reaction wth nmesyl chloride affords
(2S, 4R) - 4- et hanesul f onyl oxy-2-[(S) - g4 met h,oxa/ -d .
T}maug@ |thqm)@pgﬁlst)\c Qhaq;ymayrlpmpmwn]t in each rubber modifie thermoplastlc

rr. car bax I
B e PEY 5 Bpb e et "ok P b SRl 8 putlf il pout 6
with LDA in THF at -780C to afford t he Iactam
(I'S,58)-5-[(S)-1-(4-net hoxy- 3-di met hyl phenyl ) -et hyl]
- 6- 0x0- 2, 5-di aza- bi cycl o[ 2. 2. 1] hept ane- 2- car boxyl i c
acid tert-buty\ ester. The N-BOC group is renoved by
treatnment with HO, and the resulting am nolactamis
reduced with al ane-di nmet hyl et hyl am ne conplex to the
correspondi ng pi perazi ne,
(2S, 48)-2-[(8) | - (4 et hoxy 2 3-

o L Y . . " ]



solid, which is used without purification. LCMs: 379

(MH) . Step 2 (6R, 9aS)-2-Benzyl - 6- (4- et hoxy- 2,
w@2asneny| phenyl ) - oct ahydro-pyrido[| , 2-a] pyrBar/us2005/021414

i n-8-one [0195] The crude enone fromstep 1 is

di ssolved in 300 nmL MeCH and treated with 160 nL of 2M

m.acet The, mxt ur WAy [ 0/
i Br EURE S fipaend B, L OF oWy Bl 5B SR R eyt in
ah&hele&ﬁy&ﬁmeﬂt MaL L elRblfrbienbddu 60 ta. % &S bl 20Xt He tie dnother
with DCM (3 x 250 nmL). The conbined extracts are drje
egberinaes 808 levef pf @pguaw 78 dtfcene rROUA0 Whe, pRd iyl ‘rlgother
[ o) )

Biolshh X Aef Bl ATRCR, BRIV (Sbep) 30 §R B BasFbRhe weigh
of Gk Paficuldr bebtieylmcﬁhﬁed thermoplastlc resin. In other embodiments rigid

(4- met hoxy- 2, 3-di hen t ah ri do
tmfltaﬁhcslyﬂws ey PR o0 55 o Rt Iluﬁf“-ufallge of
b%eﬁ%gu%@ wt@@qn%) abou? 36 avt(‘ﬁ%Hbasmi orfath%:’wélght ofﬁhe Itl)_lartlcular
3.80 (3H, s), 3.70 (IH bs) 3. 50 (2H, dd),
mi)bermo?lgﬁed tnem&p(amlcrdsm 2 25-1.94 (9H, bn). Step 3.

(6R, 9aS) - 2-Benzyl - 6- (4- net hoxy- 2,

’Jﬁv@dl n?‘;c}perBf}l gﬁ’cl }))hagg %%%%Q‘Bnﬁéﬁ éo%iﬂ/ Ib’y p%]ﬁf}éﬁ/zraf%ﬁ Qftried out in

théRieSeno 02 nﬁﬁi@i ydbsﬁaté%ﬂmt dddityon2o fondi arendry lspiueatyly)syothesized
ahydr o- pyrido[ |

razj o .48 g, 25.0. mmol ). . .

rrakd Shermpblastis bovinots b We TR FRried s HoN A, S gorgarising
T

B3P e o BDSESESTIE 0 00 s

sapatrate@e rsynﬂhamsqzﬂh gigd {Giveplasiial mb&n@rn ¢bwatisss (Stmfﬂl@ﬂ eunits

conve | ?- Iue Ifo hydr azone
somthgiencd gt ot B EREBHROREs HitRE SR0BsER The ruvber
Iﬁ&ﬁﬁé&ﬂleﬁh&ﬁlaéﬁ 83in Ofin Sonle ﬁar%ﬂ@ﬂ ethbOmehthaEddBlely synthesized
OH. Zinc trifiuoronethanesul fonate (140 ng, 0.376
rrmqblt}@smonlas% pqlwnard@f@@prsm at lgast o5F 9f |Styrﬁqesa%é@iﬂkrae cAplymer

65 C o | n I R

S0P PR G5B MTRL: B RER" B 8t o

sﬁpaﬁt@ry&syhﬂleﬁhé@ﬁ@ﬂ thanmpdxlstla pdlyngr qsumhle&] ¢al compdsiti@B, thien the

of saturated Na Af.ter stirrin usl r, 30.

amaunt ©of said &qpaw'é'e?? SYakET4EY B eRD 1? B8R ‘Ef%fl 1§ m an

Hkgmmf@f @kt ook 8 w1k 8k sk 8DRA SPBasellidnttBE fdight of

concen rate in vacuo. The residue is purified b
the lenting QDlrrrmﬂmbog rEsphrpr onore diffaentgebba subﬁstrﬁgemewh possessing a
80% hexan EtOA

‘f%??egta@farép ﬂzesmf‘}i%ﬁé?WB%}-y smployeddp AypRRTARy o pction

id d@&*mg}aéﬂl@)phééél Afd aBerA theOplodudtE/Uibsided Gbgether. In

). 1 NVR (4 , CDA3) : 7.34 (IH, d), 7,27
i{lgstrativy en@aqﬂgnmtﬁ W}g:fem Fugly g]qctssyachgp%763§1@g| a ébt%erent mean

e ot Ohal pibel St oré AficRq Ui e ratios of sid

slib&ithtds. B@y béHn abnhge Sf epowrt. 90(1BR0 &aB) 16-9()401\/&1 hoxygeXf about
3- di et hyl ph |') -octahydro-pyridoll), 2-a razi.

2479 a,&ogbﬂﬁg%oﬁr Bt li‘ﬁenﬁptahgut %ﬁgu‘[ﬁd% Zfdn’gg iy some

e?ﬁﬁﬂbréeﬂtg £ txalh&@eﬁ“iﬁﬂ)&m@eﬂ %1@1”@3981‘1&“}%&951@351% (16-t88 major-

15 eq) is treated with f 20%

cpmmoadmtum slwu raohlieni® comtainirehmore thad dneameiirlesize | iiial rubber
Bq{r a nitrogen balloon for 2 h. The mxture is

$PP7%f-ed through a celite pad. The pad is washed with

200 nL of chloroformand the solution is concentrated

in vacuo. The residue is taken up in 200 nL

di chl or onet hane and washed with I N NaCH, water, and

brine (75 nL each) to renoveyg@ny residual ammoni um

formate. The organic solution is concentrated in vacuo

to afford

(6R, 9a5) - 6- (4- et hoxy- 2, 3-di net hyl phenyl ) - oct ahydr o- py

rido[l, 2-a] pyrazine as an anber colored oil which is

used in the next step with no further purification.

LG Ms: 275 (N%I) 1H NNR (400 N+h CDdl 3) P 7.36 (IH,

"~ NN




6Q0C oil bath for 7 h and then allowed to stand at
anbi ent tenperature for 19 h. The mxture is filtered

wo boegiaia celite pad, the pad is washed w th PCT/US2005/021414
di chl oronmet hane and the solution is concentrated in
vacuo. The residue is purified by PTLC on a 2 mm

ﬁegﬁgﬁg%enm)ﬂaﬁicebﬁatsie ”r%ay"‘l}ehm%&%a%@a%ﬁﬂﬁsfoE n tﬁocesses, for

eégéuﬁBJ.eQ &ﬁ)s% ‘f)olﬁlﬁrﬁhaat(dne fetrrullsidry belgin@ELAtion; Sudpanyiompylynetization
I et

%@@PV@F’B%WTP@% [Whezela]%iﬁagzq prrtion of thegigid {tharmgplastis phpse is
‘Jpﬁﬁﬁ alif g{dg%edgl ik:, el HRAORS tRSruBb¥hpiiaSe WRAMactidd WRh wlgturated

siteSPteSmB)n tre[rabli -physh: oRlye gaﬁmgy):acmoﬁ neiynist peyforplaé fry b patch,
oct ah dro

SRS o SEPUBPUHECHS PRSP ol RErae i hrResiiies ipgadiapoot are

ot Sfh#dd 6 BHosé h@u BOWYSued. hpsteht! & St @ 631¢ ahll7in10).Si Patent
di ssol ved in 3. of anhgdrous THF, cooled to QOC

atppU@tloszenta} Bat @8}’96@,5168,t féled Actobep 3y | 9%mBh¢ ypgaturated sites in
ble%I el}'llgtseel\/%re pr} ﬁed 2%9 &n%‘t%]ysr by I‘%él a%%gg%tu{%tes in those

sltrﬁdtlufa&lhﬁﬁs 608 wiiblet Qﬁt abresdetived figm@apaftiiaking Mumomer. In some
reaction is quenched, by the addition of brine and

caof HeebH Wi tthe Presart. InTRRIQILFONARE! &Kafling (1 Tabher dupggte with

% 1%1%%&1‘[ hlJﬁ{%&i 23ho ﬁgﬁ%ﬁﬁis@trﬁ% b 10Y1§H§" Be performed in
ur| I catlon ypr aratlv 1 cagel

spi@$ whedeirnt atrigasv\pnmﬁfw%ohemansgrﬂte@ﬂto rybler dsbSltlia,@ followed by at

lp%f Iﬁryg?g coa Sr%%)iy&gera n‘% ﬁ%m7 2_31% H{_fs d”jl(gnoynt ur e[}qqresentatlve

}ﬁi&)edul%s 3r (stdded qgénon?eﬁéraﬁiﬂé tod ﬁﬁbbeﬁ sﬂ&tfatd"mcﬂﬂi)e bkt 22 not
(I'H dd), 4.06-3.90 4H‘|;?§342 52 (6H,

lmigezl to, ]tBOS(el'@PBhth) ComONS: assieged 3 patmteal?péxcéfmrms@nél No.

lgg%{\ wi th one equival ent of HC
1?)'7?\%%%19\%@?8) y Oe% to stand for 10 mn at room
t enper at ure. Concentratl on in vacuo yields the title
Ipraogtefeired m’wﬁmﬂmb chiddjpderubhért madifiad wikirtnephstie Esousomprising

F%) lgiﬁ%ggl\ B gmfl(lgjer SOmPPSitER O ﬁﬁdf’monfs 40 Beryiepifuile-ghyrene-

w (81@8&%@&05’ duch- & BYRAANZeifed and sold by General
R FL THYL- PYRI DI N*- Y M%THANO\E [ 0204] Usi ng
Elh@mp Cotpeny Qn@eéhﬂrmlarkﬁgké% ang preferaply an agpdatg-modified

t | |
GREENC Ry R 2P BRES SrACRPeb T SRl R igude, for
Bl tioke isclosidh BNl NG BUEN TS KA ciplcaflile-tstese-acrylate

(obtai ned as descrjbed in J. Prod. 64:47
il oano)ymeR arq despibes 18 sgEmanly %tgalie%h AR NﬂSi “ 93114414 and

AP oy g s

Usbd, the AISH) corﬁpcﬁﬁnﬁﬁﬂﬂie( comprides a} a8ditiBnal 4clylgte-gdft formed from

12?610%1628 29(2?1%56(1 %r:ggﬁ ¢ ééoﬁp %"%ﬁmé ::gf C% %_(%iSfiE}glgnrﬁnd aryl-
M|
{ ( 6& %’%%‘% b Fa@'@f eﬂh@f MR i DR%‘%X\ZKP )he Wbl’fasé or both. Such

DI METHYL- PH
R] @Qacrylateﬂ}qﬂmBm om_t)"ﬂe -styrene-acrylate graft

ST PO T SR

tb Gbdigingr zﬂ-PMMfAOﬁbﬁlfﬁﬂldeASD) 52F mm 2.5-5 The said second layer has a
(tert-butyl-dinethyl-silanyloxy)-propyl ester with an
equi val ent anount of toluene-4-sulfonic acid

(R -2-(tert-butyl -di net hyl - sijl anyl oxy) - propyl ester

(obtai ned as described in J Nat. Prod. 64:472-479
(2001)), the title product is obtained as an oil. 1H

NVR (CDA 3) : 8.75 (d, IH), 7.92 (dd, IH), 7.74 (dd,

IH), 7.33 (dt, IH), 6.72 (dd, IH), 4.53 (dd, IH, 4.19
(br s, IH, 3.94-3.88 (mIH), 3.81-3.74 (m I|H),

3 40 3.32 (m 2H) 3.23-3.04 (m IH), 2.91-2.53 (m

N NS



4H), 7.32 (m 2H), 7.15 (m 2H), 6.69 (d, J = 8.8 Hz,

IH), 4.20-4.13 (m 3H), 3.85 (s, 3H), 2.93 (t, J =7.6
woH2006869419 2. 31 (m 2H), 2.31 (s, 3H), 2.16 (s,PGCFHUS2005/021414

1.25 (t, J = 7.0 Hz, 3H). LC/MS: 458 (Mtl). Step 4

ci s-5-(4- I\/lethoxy 2, 3-di net hyl phenyl ) pyrrolidi ne-2-carb

oxyl ic. aC| :
S oL b BT o g i
a}éot(ﬁ)c_{ @?él%mﬁnﬁétﬁﬁﬁla(}aﬁgel af lﬁgxg%ﬁlnpﬁsh‘e@ 2 (i ah6 ahmil?) mim Héj another
t cont aj nin is stirre
embeétnetlt i Pnrélﬂg k}%ﬁ%} ab %itdté QH’(‘ 8 3532\5 . g3l fp another
Fhd £Bin g%&wt@e fngabfotie@ 5tnih L84 egodtisrfaﬂlgh of pad

e Ite usli r the nnse. trated is
concentrated in vacuo to a nearly colorless syrup,

[0903¢ fin iasprefeertd | ambodenend xsaidr sezond owbber tnmﬂyﬁect thermeplastic resin

ur }lfﬂ'?g %‘g?_@our%, f;ger 5 rgl%ygi égtagosw's_bof the Hb CE)%%P ‘C!ijp_rlses an
A§3§ resth 6r E'&nodlf‘ad A‘BSZﬁas{nq Wh]:rern 8hé3teHZx "/3233" dého®8 o d@bolymer
= 8.6, 5.4] IH, 3. 3H). 3H), 19

c()lglpngtpg strpctpgl Em@:,de(rmedzf]fq}n aqt'y}pgltl_’gie@ gut@ﬁﬁenq: Fq)td stiregg_ A great

ridy {F B Pl YN @i S RBR P s e oo

ap¢0rdinglto dhnef a- V@ﬁeﬂya)fyanqumly:lnﬁizhj&bn ¢cheigpeR 17ﬂjlplcal methods

fg] ]lgrglgq?%%g%:p%lgfone{ 5:0()(21 ers from styrenerra{rrltala)crylomfel qe are t%)und for
¥Eh IQ:XM%% 3 P%té%?N&YBJ@%wB) mh% ﬁ%ﬁcﬂtl&?ogvﬁ? E’I‘éﬂéltlb Gnonomer,
aci o yl “ester mol ) an 8

rmmieﬂlylmldwvm@%um'@)i ramlembnom ¢re1alc»tbb@rnsubﬁt>ttt9 reeml@yed will

d at 15
B mhen T snirser o AR D APS oAy uh SOECbUlfens
mﬁ refeRbdIfiat g ABS cb@d‘ﬂ?ﬁ%r (:drﬁﬁim-s)truamﬁalﬁmitﬁ detied mmm least
c. The extract is further_washed with water ( 1

49(% nby #eighbr phea (combinafipny of arhunyq EFNRIGHERABRIME] gnd
Iﬁ&]%)éél&f)egﬁ &f %H%g@%@ng&%ﬁn&ﬂg LRes PR @le@? (?h@Sf ®rubber

are concehtrated. The cru
subdtetd. aMoreSpltdaﬁaably,nthlehABBeodpom oointpmises structedabunits derived
r%'aa}e%gl% %_é) 7 by \yglNgR § g co ilbaét‘rigg o%'f_&iﬁy]éér%%ta%i% anc‘)]nj)?ner and a
nZoxﬁ)ettéfl&llda‘?lg uhmurat‘éd %&n(et motqonéerggtgi( 5/6'%3 ot \lj’é)ss_ bfirgv%?ghﬂoﬁé—rubber
spbftrate, MS@mﬂ:hud@dnm It 1nv2nt2® esA opo;_bylg@ps Arg AE(S(ﬂype resins

TR NN R R T

eeformed rigid copolymer such as a styrene-acrylonitrile copolymer (SAN), an

e
4- I
5 08 PSRG9 8 o i

rﬁahﬁelothlandéceé@seslﬁteﬁsoﬁnmhg ofirige ABS z?l‘MaMGBInp]mldwbm—th(eaoventlon

is stirr n a.seal ed.f at. roo rat.ure
itrasis Soageles-ascofaelt imed RRS, St ARLIFS ERGlraf 7 o o3
WCH:- argPPreR3R19190 10T e \{zte%UABfSn@ SUSBONGL.AN pt&e@@@t &do 20 %
to 00C and stirred wel The m xture is then filtered

aandonitrde-styréng- étcndate,u?gtdl %/tQR/Qs\Weét miefarabli Sp 40 wi Yogufamodifying

by Et20, Dx -

Rohame: ool MR AR ohary PR FRLgate S A @
polycardon¥tead ltmﬁmbpléstw ]Qﬂﬁes@ @psllybEﬁhJ Yr Qﬁit\ui’esttbereof The said
powder. 1H NWR (CDC 3, O MHz): 6.70 (br, IH, 6.68

(d, J 8.6 Hz, IH, 664(d J =8.6 Hz, IH), 5.38

(d, J 8.8 Hz, IH, 4.29(d317,J:108, 6.4 Hz, IH,
4.10, 3.93 (ABXq, J = 16.8 Hz, JAX = 1.0 Hz, JBX = 4.8

Hz, 2H), 3.77 (s, 3H), 2.43-2.31 (m IH), 2.26 (s,

3H), 2.24-2.11 (m 2H), 2.16 (s, 3H), 1.85 (dd, J =

12.2, 5.8 Hz, IH). LM 289 (MH). Step 7.

ci s-6-(4- Met hoxy- 2, 3-di met hyl phenyl ) oct ahydr opyrr ol o[l
2 a] pyra2| ne [0216] The d| ketop| peraZ| ne from step




No. WD 02/ 094799, page 57; 17 g, 0.044 nol) and

4-al | yl oxy- 2, 3-di net hyl - benzal dehyde (9.3 g, 0.048
woredop/0d1anhydrous THF (200 L), is added anhyRPeDUS2005/021414
Lid (9.4 g, 0.22) with stirring. The reaction m xture
|s stirred for 45 min to dissolve nost of the Lid.

a?rer srg‘thicq{’ngséls ng?ll )erﬁb%dﬂlqgﬁq dr.on &eoett&eetnhhafoout 0.2 mm
ove mx ure an INg IS con |nu overni g

ah@ @bvuterfpam i oee erﬂbkﬁilmeﬂtcﬁll aomangesoitheewedieabony 0 fatni and about
aont o |ce cold mater 300 nm), nd IS the@(fartlt ned

1B,y aedher pHY irea faRgie bt Petviga et out 8 mm,
HE glaé)t%&e«gnlpé’dlﬁ%tniﬁ a I‘Afl%@gf Qéf@EerNg{?o%% 5 ﬁﬁgaﬁpﬂfb%ﬂgrrﬁheﬁlnd in

er vacuumto obtalh the title product.
afdthk) emBtdimet:. in a range of between about 1 mm and about 5 mm

4-(4- Al Iyl oxy-2, 3-di methyl phenyl)-1-[4-(4-chl oro- 3- net

T P NS

ulfi e@son@o@ﬁé’s dTahe 1n|V5nt£BnSrﬁ£>} y@ibnily Q&Qpﬂid@ a@ieabﬂi{ﬂd
and 30 nL of N HCl is added. The reaction m. xture
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t e
ENEPRS EInl s, o PAERRS fo HER sh Sn TR Sfeved
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iHop aumry e v Sy S foair s
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1nmnt1dn,edlbﬂirbxy -substiohtedi arom e COaedrogsihans Cmm@hsm@lS@he

iR Fery Bt el SR ter SR ko bone.
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oct ahydr o- pyri dof Eyra2|n one E
bT$(4éJyémxuphamml)gihane, 1,2 bls(4-hydroxyp enyl)ethane; 1,1-bis(4-hydroxy-2-

iSRRI Gl £, o B ORD

ﬁn@ﬁaylmie}lymp}oﬁdmygi Qmﬂ§(4m§Mo&9z@0etH§4bhafy@paﬁ>dﬁa 2,2-bis(4-

mor phol i ne (2

hydraxatd zsepmpmbﬂwl}pﬁmm %@;blﬁél’rh}@mxb(rﬁ $-dimethylphepypropane;

n h eaction mxture
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Et OAchexanes to afford the ti23le product. 1H NWVR (300
MHz, CDCI3) : 6.99 (d, J = 8.7 Hz, 2H), 6.51-6.62 (m
IH), 6.22-6.29 (m 2H), 3.69 (s, 3H), 3.42-3.60 (m
H, 3.20-3.41 (m 2H), 2.51-2.85 (m 5H), 2.30-2.41
2H), 1.96-2.24 (m 2H), 1.99 (s, 6H); LC Ms: 416
) Step 5.
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NN ST

|

(m
( M
4-[2-



Step 2.
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WQ2@ppyHaxzi n- 6-yl ] -2, 3- di met hyl phenoxyj - pr opyP@mUsm®05/021414

[ 0230]
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aesmzhamrrqﬂ@d:du el @ pantleuﬂlar: edbpdimssithe didrydraxiyesubstijaed eromatic

SSI due is sub Pﬁf ‘]i%ﬁfl ash chromat ography over
hyfhyocee; Q%POIQPUW 8% MeOH DCM cont ai ning few

drops of NHAOH to afford the title product in 92:8
RNRAtHoRARS bEthedhvedtion Mirther Sothpfiseyshrbiralasttsidegned fréth@Hleast
to obtain the title product in 99 % enantioneric
op@ chbgnate preoueson 2 Gheye igne-pytiguaglimiation on thagadonatprecursor.

ﬂ(ﬂg’%eglg 2)9 gl\@éﬂ%l W%‘ce é‘f‘%ﬁg‘?’ggﬁﬁ uiedg. ’ghﬁ?ﬁ !'éztro}_g)a!?]@i%gli%lﬁﬁitation
ontthe dhetholl. f8r hiakinigtitat@e #0lytationales=1ABy kdbvin ptocess gy be used.
I3 same smbppRentsiy iTesial pppcsis o ingl i ichTonyDiskisg may
MsedH) . 2.60-2.65 (m 2H), 2.35-2.42 (m 2H), 2.25
S, 3H) 2.20 (s, 3H), 1.99-2.0 (m 2H), 1.97 (s, 3H),
1.61- 1.82 (m 4H), 1.45-1.50 (m 2H). LO M. 500
1(1 v/:13 memMmEoﬁ’@e inyengon theqopftioa®, m)lngyhogat@@omgm@t Jeast one

ATOPERORTGL 1 3\ HBER I “BPEREI TRabY oRE PARPESe

lﬁea_thhémﬁ itchateSrepiheRial @ truttaial @nith aeﬁwﬁ’efrpmolblepimhsl A. In
outlined in the previous two Exanpl es, startlng Wi t

ol 4embodiFiSns. fhet MENGERERE ) ComITEEb gl ) atplepir fng first
@ﬁc&fb@%tﬁ?ﬁlﬁio%’ ‘_?E%std oh€" dec it Bb\)ly%éxtb%ﬁate "!g”fel%g Prdm said first

3-di net hyl phenyl ) - 2- oxo- but - 3-enyl ] - 4- (4-fl uoro- 3-neth
oxyphenyl ) - pi perazi ne-1-carboxylic acid tert-butyl

ester [0232] 1H NMR (300 MHz4 CDA3) : 8.02 (br, IH),
7.42 (d, J = 6.6 Hz, IH, 6.93 (t, J = 6.6 Hz, IH),
6.72 (d, J = 6.6 Hz, IH), 6.63 (d, J =11 H, IH),
6.36-6.39 (m IH), 5.99-6.12 (m|H), 5.43 (d, J = 14
Hz, IH, 5.28 (d, J =9 Hz, IH, 4.53 (d, J = 3.9 Hz,
IH), 4.01-4.19 (m IH), 3.83 (s, 3H), 3.23-3.62 (m
4H), 2.74-2.89 (m 2H), 2.40-2.54 (m 3H), 2.35 (s



pi peridin-4-ol [0240] To a sol ution of

4- ( 2- met hoxyet hoxy) - 2, 3-di net hyl benzal dehyde (0.5 g, 2
WOornwhb/poznd PCT/US2005/021414

4-[4-chloro-3(trifluoromethyl)phenyl]-4-piperidinol

(0.57 g, 2 mmol) in anhydrous CH2A CH2C (10 L) is

UGS AREdp SRl TP L B0, AL U e
pafmatérenper at ure. The reaction m xture is taken to

dryness under reduced pressure (rotary evaporator) and
e organic r S|due IS dlluted{\#lth 10

Et.OAC.
& BFGEH © P AguF st AREHISPS e B tl@&ergaaefslefsgmount of

natBe88 is qﬁ' (ﬁfé MBSdineriSEtap %éﬁoﬁ&%ﬂtﬁaﬁﬁ% eferably

an oil under reduced pressure. The residue is puri
gm;at@u tharczboyeBS vitaraad sare prﬁferebluwwgerwhwbp@%&/@@% Ib@md on

ontalnl 1% OFNH 40H to affo t
aﬁeygq[t og%he IQﬁSIRR}ﬁ f%@o S mCB%I ]%) EP‘E gﬁotﬁ%ﬁ?&??&m%ﬁt the
aﬁlo'ilﬁt 6ﬂpol9carﬁorﬁt nesdnH)n a'lay@E 1r( gl conlpe@teﬁ)f tle pilekdnt irfveBiion is

, J =6, I IH), 4.09 (t,
in a-rargeg)ﬂl@twqqq) abogt %w( {% ar\l}i aboyt 85 pqg %,zpbano eggnk)gdlment ina

4
%I%:_ ﬁﬁzﬁz’@ee%i%b’oﬁgg% gft (S ?ﬂ(g'ﬂso’llt 55 gvt Y '_gl’d éﬁb@?ﬂl Zagngtgii_érz .élgﬂé)‘rodlment
iy rn ra2dd) of Het wOen( ghoud 56 v@.%lzand 2bdut &OGNNE; bdsed onMke Wweight of the
EXAMPLE 15. SYNT E@S OF RACEM C
TFS(I%‘I#S%%&’O%@IF%IHI\IE? $&- 2, 3- DI METHYLPHENYL) - OCTA
YDRO PYRI DJ | , 2- A] PYRAZI N- 2- YL] (O— TRI FLUOCROVETHYL- PYR

Ih Diditio¥L ) METTHIA Bordp osit@QQ)‘é taso lﬂquIf(ﬁﬁthllayer said rubber

P%raszyI ut - 3yn| ] A m xture
o ¢cb‘ph@gymggstwere§1g 5ych as QBSnﬁgsl)ls ogthgzgtlglppds _vgith §15>11 additional

o, Y LRk o O § e

shidbeecahd SQBBEr( moldlfMt thetraopiestat rosa) af dbudh Hamdmahehfe made.
t roomte era for 6 h, The, reacti on, mxﬁw3

pqtga@y@gxgﬂ 18&6 sgc %tg|tbqrg10ﬁ ’@cs( @n&;ﬂ:}se sters such as

PORFARGNS T h (N }?thélgrtgg m—)po 'ﬂkﬁéx@c ﬁ%ﬂ&ﬂes) Th@oly(ethylene

soI vents are el i m nated un er teduced pressure
t¢neplithalaenr ) polythartylesul tt¢rﬁ1ghtm1@tc)< r edy/(Gumethylene k etgrephthalate),

d f h I lu
RO e TR e B iRl PR e b B0 Glene RSB B ipegpancr
tyﬂe tﬁ@lafe e ﬁdly(lc?clslliéxdﬂwlmaﬁlaﬁolc(foeamlaw Ofeﬁghﬁﬁﬂldté}, pbly(1,4-
400 MHz): 8.62 (s, LH); 50 I
oaclxphexa@e dlmsthylsl 4gyelohexappdicabgy/lqte); mllyary tes, (tB? polyarylate
V%ﬁi?y g‘l?ztﬁ@l mt 46 \;eazﬁ%%eéﬂrflme‘lsﬁgf ) n‘ﬁ%%{rg%éggo and terephthallc
adids,spélyesﬂerca“rbﬁtdﬁ%c t{e3pdl yestSrcabah alt ml(ﬁﬁﬁh@tuml)umt@dienved from
PR a s TSI SoH G ne PR h PRI Hefds, the
Ifo%ﬂe&‘ﬁfﬁonht% ﬁﬁl@@@uc’tﬁfaf ﬁﬁlt@déh\%a A IrdoRiRR1, SarBoni6 abild and a

catal yst is added and the hydrogenation reaction
mrixtre pisosargt ferephthatio eeids, gamti the p@w@mhm*ﬁawﬂh gtrugtieal units

v and with nitro
SRl i TSP s PR g MR i g g and
tERPBUSId Aeddleh&nRPRRES @Bisféﬂie?d yisch. as'lﬂaﬂyéiﬁks\lecﬂitalhﬁlg soft-block
evapor at ed under reduced pressure (rotavapor

ssgmngnts eiaruding hosar providgdbynder b ErdeoRmed %{EI%;EL LGMoD,
t |

lﬁilbl_itJ aléﬁlgﬁy Qﬁfthe FiE: Jr@éio@cé{%)hgt?% %l?églnés t@se d@scribed herein

abovele rRepréIsIchﬂ%:llM?é (tmﬁo@ 1as@&0aldbizdompBisd Ar¢raati hi))];yeﬂheﬁﬂ such as

(t, 2H); 2.84 (m 2H); 1.97 (br, IH; 1.82 (m 2H);

1.62 (m 2H). LCMS: 135 (M5 . Step 3.

4- Pyrazi n-2-yl-butyral dehyde [0243] A solution of

oxalyl chloride (6.6 nmL, 2Min DCM 13.2 mol ) is

cooled to -420C (acetonitrile/dry ice bath). To this

solution is added anhydrous DVSO (1.87 ni, 26.4 mmol)

and the mxture is stirred for 20 mn at the sane

tenperature. A sol utlon of 4- pyra2|n 2 yI but an-1 - ol

o R A



partition between Et O and brine. PTLC on silicagel
eluting with 25% Et OAc i n hexanes yields the title
w@e@die1as a clear oil. 1H NWR (CDC 3, 400 MEQT/US2089021414
(d, TH; 6.76 (d, IH; 587 (m IH; 5.28 (m IH);
516 (m IH,; 4.98 (m IH,; 3.80 (s, 3H); 2.40-2.55

E(F\%r?jé f)&hcéSh&ﬁ%po%%ers 25 c&pdlymels suef? Mok 9compn’sing 2,6-
dm(eﬂawampuw&na -etfierainity) phteglly 4 daﬁibﬁialtlﬁn Zwiyﬁ 213 aﬂnethyl-
\&/\é 249] o-BBN (solid dimmer, 146 ny, 1 mol ) i
TRk eI&fut ethRg o URIY-| aneSuiabled rPEtc mme alFPE compnse
tH@r)mid%s ?)gfgyéth‘éﬂ@%ne@ g)'oéreﬂg?e@h&f(éw&ghein% Ifa‘lyethersulfones

ut i on of
Hepreqengﬁﬁlph dmyinpplastics3alem edmmtise( dd@rmtgne Sulfidesmmid silfones, such

R AR RSN IR,
stdhﬁit:sai/lﬂ’ﬁ@@pﬁ &lyléiR. sulfofed. eR@ﬁﬂe%td&iv’éttﬁéﬁqdﬁ%Sh@{g%o Bmprise

roomtenperature and treated with K3PO4
polwmnpitdys, soph @$ @pwlwqamtw&neﬁadlpmm&) eﬁ1dn1m‘ly()s -aamiflocaproamide).

BHbRenle ¢ becoBReidaire, povRt: oigelnc iomseobaess and
dpblymedd) dudl @ﬁf)(ﬂﬁetﬂgﬁaﬁb @@gﬁr&ﬁléﬁe”&o o?yn?cl}@ c@tﬂgmﬁ%% least one

(30%|n H20, stirring f mn at roo
qfesthdeng aide proplylengs mlmacgylat@s,pmly@nqﬂud aethatrylet), lﬁtlﬂ@hylene- |

d d
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mily(stymgelcoelniomgiley, i ﬁﬁ%ﬁ@éfcohﬂalla@%%dé&eb@ﬁ]phhﬁhzed
tgltle rod t as.a clear oil. 1H NWR (

rgié ocf atqrigfs cogltaAgmg &t ep$1|)one of gmy ()gthe pﬁq)remgnt@pe(l @ermoplastlc
rial® :a s i e 4 e
rhzhi'é 1|§_|) ?éf a(s@ d Eﬁﬂ F%? e&%%pf H)rn%%lf %(ﬁi?ec& %Pﬂ? s 558 of the

Q;pmgntlcg@g mm{h)ay b@t@mpl@yed such as thermoplastlc polyoleﬁn (TPO).

Illus(tr%tl’\\/F B%gg{ co&h%tbﬁelﬂnfyéﬂy ggpegg %t!h)er)-po?%gyarlezﬂen poly{phenylege ether)-

one

}ioh(afh-ldmt h@&}y@;&yﬁwﬁt R¥Her)AiBYRSLE) - 4- IRM%CMﬂy[En% ylter‘%gﬁtﬁgﬂate)

LY ny, 17 mmol ) in anhydrous

r] &éréPOPfHe»a S@Pbﬂ?tbﬂe@ﬁ Delgrsphhe tebrppb/parbdnaiane @m%arbonate-
plgg,ethg iABqdn ]@!ﬂﬁ (3 m.). The resulting

m xt ulr.le (Iié sétlg)()lygsé foor mn at roomtenperature. The
reaction is quenched by addition of Et OAc (10 nlL) and
Mld(ﬂrﬂ}’éﬂ dmpwsites) ofdhe pssentrieebnéivn fiotrer compased il hos wifich is

ol ARE RS esYolil b perond g ot ey dbere is no
penidelar ligakdE 66 o ﬂféiﬁé(i%ﬁd/ ¥i @k q’%hf—ﬁl%clhh% IléjreP%Q)QH%H st étadi?lays

brown oil. 1H NWVR
51(1@101ep}.51dhe$10440 (adlacqn}q)laye@s nothe d:ompbgﬂe $1d8s s(lbstalﬁid)ly opaque to

ﬁag ]1%@ Né‘ﬂ)dfsér %ﬁ(c?ntefg%fﬁng@b; Epﬂ)acqulébrheans ]that at'least about

90%(@;&" thetvisﬂbdy lighBtratisttey by preesdihy 1eRyik Mdded by thdsHi@Myer.
ansformed into

Vl%bl(eg g]r?(i g nay. b W@Mﬁiﬁﬁ Dyteithen 9 btk ARy deBR@rdotgonsnt of

#Ad APy 1 51/d65 ‘
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admtltrsd)ethpml 6EIE Eglatrp b@u@(ﬁﬂﬁqay;%ptﬁ]rﬁgfﬁ%ﬁgﬁgaﬁg% |_\h/;sual
#Lf%}—fE ne en(llgo%%ment the cs)@r o% tlf_llY 1ght-blocking layer may be altered to

caoiybie- \21,’(15 1) 846 Bt SYiGkdk2 ¢ Hi ]df'%:%ﬁﬁé\'it? in'tyery” bk i Rent-

R(]VETHYL) PYRI DI N- 2- YL) MET

1-(4-Met hoxy-2, 3-dinethyl phenyl) et hanone [0252] To a
soI ution of alum numchlorigde (70.4 g, 0.528 nol) in
anhydrous CH2Cl 2 (400 nL) under N2 at 00C is added
acetyl chlopde (31.3 nL, 0.44 nol) slowy via an

addi tion funnel, followed by 2, 3-dinethylansole (60 g,
0.44 nol). After stirring for 30 nmat 00C, the
reaction mxture is poured onto 600y of ice cubes and
VI gorously sti rred as cone. HCI (300 nmL) is added

AL + o, .



tenperature, diluted with 1IN NaCOH (2L), and extracted
wth EtQAc (2 x 500 nL). The organic |layer is washed
wowaok/oomter (3 x 500 nlL), brine (500 nlL), dri ePCDUS2005/021414
Na2SO4, and concentrated to about 100 niL under reduced
pressure. The concentrated Et OAc solution is flltered

lut ed wi
RSN o140 YR o Bt 2R Oy SR LY Gt R e
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t | t ed I N. NaOH
SOPLSAR UM TR AL i XD SR i
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nkor'#ﬁ?fs?rylzé géfm( ggrh]?rll_ﬁes cal(bgg bla F%(Sartd[ﬁlﬁ‘fpwolyémyt}lyhmyglacrylate)

otifictHlith 3b& . 3.22 | H),
11(2 Séézj(_%m & 67gbompdlj;dbu’%/§ élrgla{egbrkls% 33 (s, (ran) H)2 -
2.19 s,|H),195(mIH)
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i E LT PO ——
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sol uti
may é’e&’éﬁw%{t(yl%shef o bpth of p yastieps componenhef w9 behatodkéngiayer
¥d bn 2diftie
a(t : Illf I urtonet(shO;rlle)tlme;rrlegerred 2toyas lé%lrt géor%lc n}g azddétlvcﬁ) a’ldzl%rgmcy}:Nhen
pres¢, the 1dqnkaist ah éj\( ﬂlrgbhbbclapg addigive ig ,salﬂ(hght-lbim:k)ngl layer is an

e@{lé?%g Za%g)%m%gro%ﬁx% Ztgg 61Inmﬁ }glhg dglggq.ggga af (?ar“ogiltaygg]ﬁravmlet

rddatioh0 Ini somePethbitimantd thd adush oflad¥itiiis) sukl tﬁzned't‘ least about
&?ded and the reaction mxture is stirred under
OFor Ay @ﬁefFréblyzatHeaS'rr@bO%toﬁ?S\?énpf the Y¥nbgiddransaétted byl poedding

]a951‘§91§ Hfo‘?:ke e%c’%y% cﬁ(ﬁq q%\%ﬁ%ll ? &?se?%t{}) &n%és the c)lmount of

i nsol uble
offtidnal atditove, maanﬂ lvghslbkd:kmgtlhlydf:ﬁﬁﬁca aRgXo et Wban ab'BB?O 01 wt.%
filtrate and washi ngs are conbi ned, washed wth 1:
wat er - sat urat ed NaHCO3 and dyi ne, drled over thSCﬂ
and concentrated under reduced pressure. The residue
is purified by silica gel chromatography (eluted first
with 800 nL of EtQAc, then Et QAc/ MeOH (95/5)) to
afford the title conpound as a yellow solid. 1HNWMR
(400 MHz, CDCl 3) d: 8.87 (s, 0.67H), 8.83 (s, 0.33H
8 04 8.13 (m ZFD 7 19 (n1|kb 6.65 (m IH, 5. .22
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(tnfl uoronet hyl)pyridin-3-yl)nethanone and

(2R)-2-{[(tert-butyl (di nethyl)silyl]oxy} -propyl -4-
woreithpdaenzenesul fonate. The title conpound i sSPObUSIONEER1414

as a yellow oil. 1HNWR (400 MHz, CDCOl 3) d: 8.85 (m

IH, 804 (m IH, 7.75 (m IH, 7.27 (m IH, 6.70

AT 0 Aot ol g o 1

\7&}2“‘3'%)-5&1}% Iglgre(lmafekd’d)y in3a ialig(e rof ble{'d)een&bggt Q. ﬁ];zvtl%l)anczl about 8 wt.%,
baseésnmthsompénl?t G;ve eSS r‘f;‘nf’ée?aﬂ/rliﬁ)tﬁé 8 i . ¢ eid light

S K rate’ itive in sai
@%&@E@&ﬁ xg': Y 1}% %ﬁvgﬁzﬁ&rﬁg@t@phﬁ@f 4-dofabeRhrate 6£ hddit d

r&ifdVRIcBniRYhdnCARBOMNY hrti2yl5r ShibotiBlOVibE Ghid. lizhi-pldeRngdayer may
)EI—NLPE UTANCL [0264] The titl e conpoun :

bp TGS, KB PF o FERGEITGR) YR e 531000 EGRgH Llack in

p@Ef'(I‘Ae% Iam@thﬁ Iak@ttﬁéﬂlﬂécpﬁlﬁﬂ WbButS0% b@l@(ﬁ@yltabﬁ}llate) Optionally,
descri bed in anple 17. The title conpound is

tiebsaad fight-blecking éqylebmamaﬂso DIPRINR biormaeizU Vit agp pgoperty of

ghe/r I'I(-%dl %a r%ilglg%s( @mﬁ@e&gég Zéﬂ (l%t hﬂk}?n g}aeé (ag}) }iﬂrgddltlve

t&r&i‘i (Iﬁ]onb I'd)nboamﬁe?nt &h'a rekidpus Borﬁﬁor(eﬂ’t of tHe, saﬁl Bght{blocking layer

maygﬂlnhergg)mmseglbleasg oég U‘l\/ gbso}_gﬁr ag ’.q;iéltlfe oU tr%lg dJ}_%’ rﬁbsorbmgl
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5D|AZBCY 2.2. 1] HEPT- THYL) - 2, 3-DI NETHYL
SHEPATBLESHIBPeETe. i OB e & AT oDt o oot of
eﬁﬁéﬂée& %ﬁ@}reﬁg‘cﬁ laAdrenifiht&Linigagsdtreh 5thab ﬂ[eg@@hpwﬁ@r N2

with nmethyl-6-chloronicotinate (11 g, 64.1 nmol)

Fe(acac) 3 (1.13 % 3.19 nmol), anhydrous THFPSSIP ﬁ%

Myldilayenearmiydsiics ofohe arqa@ﬂénxe@t;omr@rtheAC%qu grprsponal fifth layer
E e/ 8,9

OISR DAl Kl Ry B e s
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ne and cted Th e )

\Q?vgétﬂ@an sad El)égtr& gking ﬁy afgf/g% }%t%b%gég&%elsr apd the
%8??;1 r K inpeades] \Hh ta 1
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mdentalt uhe li ebhxclgmg laﬂrmd thet h@lnyqrewe¢b@i sgwger There is no

ssure H h
AP SR e SR B QAR b et
aﬁh@suﬁ’f gankén thaYeurth layédrane dhosdetrita2 Sidabddrtielayers include, but are
concentrat ed under_reduced pressure. The resi

netidintifedgtop yubber modifegsl agHiG Fsingg r%thtmﬂ@%&&%dlmem a

SRS Py LB AL ) it
wittdan h¢ﬂ)/11c ﬁlbber (Insa pdr&bular?elﬂbk(ddmemtl-é) sultzblgguwp,r niidjfied acrylic
1..37 t { e
TEIR) I{flﬁei (HObjllme%? I%eth%)w@e? (B9 lﬁ§ B 3 oPPELiOA pokybutyl
B;l‘é‘cleﬂ availbRl B#8RADA O Ofs2DR- d1neBkid2tielayer may optionally further
et’hyl ) -2, 3-di net hyl phenoxy] - 2- pr opanol £026 The
dontpirise gblepsd @nq afditiadlm sfomjammbodlments said additive is the same as that

B BHAH  FARG o o

dohipeRéARarBoy | blagkt han @B (aedyl 2fdtharyl{tEX hdiftudt with about 60%
di methyl)silyl]oxy} -propyl -4-nethylbenzenesul fonate

via a synthetic procedure simlar to that described in
Exanple 17. The title conpouyd is obtained as a yell ow
oi . 1HNWR (400 MHz, CDC 3) d: 8.70 (s, 0.33H), 8.66

(s, 0.67H), 7.78 (m IH), 7.20-7.29(m 2H), 6.69 (m

IH, 4.84 (s, 0.33H), 4.25(s, 0.67H), 4.22 (m IH,
3.87-3.91 (m 2H), 3.34-3.82 (m 4H), 3.18 (m IH),

2.86 (q, 2H), 2.79(d, 0.33H), 2.70(d, 0.67H), 2.42(d,
0.67H), 2.39(d, 0.33H), 2.33 (s, 2H), 2.19(s, 2H),




[0272] To a sol ution of
2,3-dinmethyl-4-((6R,9aS)-2-{[2-(trifluoronethyl)-5-
w@os™@inyl | car bonyl } oct ahydr o- 2H pyri do[ | , 2- B¢ PYSERH/R1414
-6-yl)phenol (2.3 g, 5.29 mmol) in 2- butanone (50 ni)
is added Cs2CO3 (1.89 g, 5.82 mmol) under N2
t her n L
pglg/(gr)lﬁ% %ateg qpélr?rgle gfts%) %'b@%e@\]r?& lﬁroﬁkh (%1' %f; %%g{x}c%ﬁtrate of
additive ¢h sal@ r&iioe | chmpoert atlaloyit ipart@niaveibodimest ther wid tielayer
added, and the resulting m xture is stlrred o} % black
nfagrber gerhyed Tiem rBEPT B anFORCEREALY SOMRRBIRE 130 Wiy ffRrbon black in
t { h 0} 0 d d When
pé\n@ggﬁ%\/\glt g{eﬂlabghé@ ﬁg)d?{ﬂ g\;}graﬁﬁnlgtzg&/ﬁp :S lgongent rat ed
preserety theeshirt delaperdss ur thickiibes me@edmbcv@mpnir inf & eangp\pf between

| h h | ut i th .30 % Et QA h
Do PO EHOATI P o Dolp Nt AE APty & SPIEE O PR TR 2bout
0(131991 Mﬂzabogpgmrﬁ) in: athh%r &abddmehtth.a Iané?é)oi(lie.twééﬂ) abodt 83 mm
5 (m 6.78 (m I'H . 4.51 (g 13. 8
ah& aban)O 8 mrm,4and in. a;;gth@mamlgpglmegt 64 [ige o @p&weeg@aout 0.2 mm
4 2.53-2.90 3 2.14-2. 29
a%%z?é%%ﬂféor%a o o) at 2 20, 2. 1(7m 8H)H? 1.73-1. 90 (fnm

" 3H), 1.32-1.58 (m 3H). LC-Ms found 511 (M+ 1)+. Step
MaultiBryf2 coiBpekitertdfythe dn¢éilen exhibit special visual effects through the

Pg%?%ﬁ%{ Pbkqatétlfqggé) ragérﬁtvé‘ ){Ill )ajt ﬁéz@y rolncran lg}IIe?yof] the composite. In one
ﬁBL én@i 8ld addithleny g%bﬂ’c ifaY | aRhERBHMhe filrs(t ZsebBiid) ox et Myers.

- propanam ne To a solution of
1B a [partRutr WHthsﬁmemt (eardive)is presrt-iy the seronsk lobertasa qongonent

ovrimdiovi 1o
‘gﬁ]ﬁg@ﬁeh@ﬁ@% 1’8891&9% tWBQIPStbCOTeFIHZ r%ﬁeps)??(glzdl lﬁyeé ﬁ}s alﬁo (r:]%n)%prlse
aMU%‘ymlhﬂﬁMQEW* whichCidariaydeingpproeide 2peial &1@121 effects that

nmol ) i n anhydr ous acetonltrllelh‘%p are added

caywobe achieyed By azingle onez FFO%WICQWHée ‘Ehgs%yvhlch

p%)ldegz?[ 1&% BEPL9a s 624 ﬂﬁebéiliccsiplé%lé‘ '&qﬁétalﬁ‘f% lt%ttéYDWI%Eﬁllescent
e resu |ngmxtufe|SS|r for 16 h.

effeatc tanoanguilact nieniesismo offed, taopq:ankcmentsrqﬁfec‘ratamr el,hage effect an

filtered, shed W|th EtOAc and trate u er e

PSS (5P0RLITE SO B Eo N (0T FRFGA. by UFRALy sddiives

L Yd ¥, trhinérad Y Me6Hmidd, 2048 flakes, fib
C%E%?g?ﬁlg%ﬁﬁb /ﬁ H?&gmo aflf oid the titl ngS:lbrrpo?Jr?(Sj lse]fS .
sahefrgm;arts@es of crogslinkrd (FdpmpHsuchcaxierasylinkgd gacoyic kesin, metal

fls, o s obybriside 3P te iy S pudaifedt) fpsobly ilative

e&b@ﬂnﬁerﬁﬁa(sﬁﬂgl@ kPeciad . \dskraB efdct (a&iﬂﬁ%l giidhi avga slyator 3. @forant or
5H), 95-3. 16 2.14- cont.ai ni B two s
majperal ﬂgkesg)r Inptalgp.ﬁlakqg, Garg_segtz Ielrﬁtheg H&lustrfﬁx@ ent ng(eH%s at least

t\%l;')s?eé W%@E& 46%??8% Sgyr'Esen M?lag aéc%mﬁ%?%%la;ﬁl%t one

dwat wﬁxawmth@mmepmmm%@esmmmlmakeg A] PYRAZ]
N-6-YL) PHENOXY] - N, NDI METHYL- | - PROPANAM NE[ 0274] Thi s

g‘glgﬁ’ﬂ:% %ng’% le}n 3 tsﬁ%%} ﬁ@ﬁ {Xfe?ﬁ %gﬁallgfl ngaetdglvgxlagp&r metallic
p?@aémt@hl@ﬁ n$Hy 8 ByiRong of flagkbepTBe fetdllie psgm«.tdﬂ egically has a

MS: 520 (M+l) + EXAMPLE 27. SYNTHESI S OF
Bednnagtichy NET Fviging fi ¢ Rbakd) tobppt 0P rirTonsrrRferaliy from about

Y%gy%@@g%@@gﬁww@gmhggmm&wmm

p’l=eferably from about 10 to about 80 microns. The preferred mineral flakes are mica
4-12,3-di methyl -4- ((6R 9aS)-2-{[2-(trifluoromethyl)-5-
pyrim di nyl ] carbonyl }oct a- hygr o- 2Hpyri do]

|, 2-a] pyrazi n-6-yl)phenoxy] -1 -chl oro-butane [0275] The
title conpound is prepared follow ng the sanme protocol
used in Exanple 25, step 1, using

| -chl oro-4-iodo-butane as the al kylati ng agent. 1H NWR
(300 MHz, CDCA3) : d 8.95 (s, IH, 8.90 (s, IH), 7.29
-7.34 (m IH) 6. 70 6. 75 (m IH), 4.50 (q J =14.7
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W light .Conposite articles exhibiting special visual
effects, such as colors, or a granite-like or a

woredoalobi4ed spar kl e appearance, are continual |y per/tisavesioRi414
for comercial applications. Such visual effects may
often be introduced into a conpOSIte by using a

sw t ye dis se N P
flafesg ﬁ’ge e’&ﬁ‘g Fneitﬁ‘l ¥ Hlegnbeglﬁﬁp%g ?’?SG@ I\Rg@le r&l{grgﬁpge%erfe it q? 1,
1?0331(%%?9@ ot%lé’ ggrg(ﬁitlc &fgf&m%ﬁtgﬁéﬁamnggtﬂgaﬁgﬁi gfi?ﬁsesmvagic rzlﬁlgents
i itiv i y i
mhsdsua@anmpm peanee.dasst chramiwht GOPECTe 8ﬁléo§9&1»én0IYI% e nickel,
npl es | ow reng " Iv shaped
@t ghiuriy gl%coarmg %1% tligqte dlATJ E&n tgkét S&%r g{:’g(ggugz%é'd%ggﬁlar y shape
laﬁ&Uﬂztk@beehﬁmmumtc& h‘rd)mlm@elsa utdliked sathoApls @ ,"sitvee dollar” type or

it o S it T oyt L Pl e
1@@%’&0 d‘)fale%ffaﬁﬁﬁlﬁuﬁ)rﬁéﬁgﬁ' predhiceli Tk 18, st dso BleuREE The

npact strength may be provi ded by a separate
fdlh)typlcalndmlhdatb heatipes sfaless dpect.825 winsuisl typicaldye eat into Square

e Ppaie bRl B YA hOR S AP Sl omiaty coned
vaIhter ﬁ%ﬁhs?lal%ht LhEtlactabCtd Kuyoeativeansdivg sfefle tbit. c(BilgtErI Wwith its
substantially transparent speci al VI sual_ . effe

larawartlclA sprestaapredicp disstste/ wghkights gt peBllicRy * ¢ Pplsyprzes,
aléﬁ ﬁ%}g %ﬁa}‘,@ o gop??ﬂb&i LinS RAGI ?lsm\éllscﬁ‘l%un? ?%ﬁﬁﬁnﬁ‘ﬁﬂ' th&educe

ni ng er p ysical "properties such
okiflaaied. The engt bf gaddolatssie pwhiulced by mmydngrmognmtvmﬂrmjor alloy

of underlying | aye romd Lon Vi Si
camapRiniy %fhs\ar?ﬂnegolﬁ ajry Do D7D bR G and colo
beny (T%‘jreﬂcfer b&@a%@ﬁftcbbﬁéf% 1&%'6@&85'90%‘8th 6dppef Produces
easl manu act exa exhi bj ti ng

psle:l godxblcbeprgbld 1strmae1n dyreontEplded qx1é¢tmnsoftthe alé@)fSu c,(f’QJIi dregyzes are

o]ét 1{28 Hggfa?(nﬁoﬁp,gslé COtaI‘SGIS ggpg%a)% |r S thlangg' ?\]/Ietalhc

ﬂedaéscsmcﬁ %B”@bplﬁa@%lﬁﬂb@ﬁtﬁlyiedﬁmﬂeedr& hoaveseg an &lelyaxyagzrbe]@scepume
which is fornmed from an_anor phous

tabef] wAIStHE l2Bd SOFOSYRS. é%wn%telél@ @é%l?ef’éé’if?é’l qptignaliyaesagoated, for
Efosis ily, th
S Ronir T PP, SO0 esh an ot ar ol i, P e

naigllia pighert-masi bé dritaly ;anogrymiar ﬁxmscqmpr@lﬂ%a CRmGEerlICh may
con5|st| of Ia rs 11 12 | ted i N

CORPEEE by %‘ISB ﬁ’é‘@r Yeett g’&léﬁ }c(? & gigment typically
a%@% PB4 bPh fulk hﬂt}ﬁﬂ&eﬁeﬁl ﬂfdefmbl@ ithé cafier. Said
t rertr%t‘?)s?%’brorred into bozftgiﬁul | s and ot hgr shapeg to be
rigreendsicen bekised tmpfoadbes or enhanes brghtowetkie s syeHsas, hangner and

R

alﬁaloh nSiR&el ahk&fdreptesedtathey asndseldiighine mlrrﬁxoldlmglt Inayue ramount of
Commonl y owned application, Seri al

aff)lefeQIO@E\tt&bé‘? abeyt 72009, apbcinobg GII}I&IO@I %‘Sé‘? aid amount of about
(F?'Ir@?ﬁ&}teﬁw?mfiéea'd?lgthgq)ré?%ﬁt%f th@¥&finkQBiipsh&f ANhe layer in

acrylrc resin, a secon er conprising an

valgiely It}mylatras presers} witle abowd xSy toadbouty b Hf wt. %dpuigymeferreé Nlustrative
third I [ a nodified f

aRBP ISt RIS Tt Bt P S Ry P dhe SRR sver
dvafitle ﬁlEHﬁslm%ﬁé Ve RSuR FOETak0R, Pe@syRahi. an
acrylonitrile-styrene-acrylate graft copolymer and a

pol ymer nodifier that decreases the softening of the -
ABS on contact with styrene. The requirenment for ABS
contai ni ng resinous nodifierfincreases the conplexity

of manufacturing the conposite and limts its
appl i cations. BRI EF DESCRI PTI ON OF THE | NVENTI ON The
present inventors have discovered nultilayer

conmposi tes which display both special visual effects

and al so a beneficial conbination of other properties.

In one. enbodlnent t he present |nvent|on relates to a

o a o o -



32 carbon atons, and include as illustrative
non-limting exanples C -C32 al kyl (optionally

wGe s ed with one or nore groups sel ect ed PEDOS2005/021414

Cl-C32 al kyl, C3-C 5 cycloal kyl or aryl); and C3-C15

cycl oal kyl optionally substituted with one or nore
LOUPS ed f . ri .
B o Selah lhoblsRlk Fsis it o okl FRARUPR AR opionally
ki yther iaddipiePhowm i theyhr! is @ddikioh ytb those included to produce
tertiary-butyl, pentyl, neopentyl, hexyl, hepty], .

spedigll Vistb ﬁﬁfPC,tS-dmg!ﬂr%hwr?d@EWS %ﬁi@o@@&}? Pofg&iﬁ’ég‘i fo, stabilizers,
| YRR HehiTththiger& | RINP b 166i1i9Ers CotftoRRlakiK] UFNG ,
SB%%%%Q{ twll?%giﬂgg{gg}?lﬁ%rddggﬁgycl olburtsyl , cygl opent ylrefeners
anyl A6 lbsorbersyBarhy etz eanfi-drife ygdntdh dyhirjdants, flow promoters and

bi cycl oheptyl. an damantyl. I.n varj ous ,enbpdi ment .
bt Rpressiaa, s oP T DS BHE Gk g Mg R A CRDh pact
mddifigkbANed! 9 colbsEesuch CAsUdiRs alﬁﬂtpi?rhent@ athith Mayest organic,

to, benzyl, phen¥[butyl, phenyl pro %k,,and. o
inbrganit or ipyganometallics rand Tikeadditiyes. S8her iHustrive Addigiyes include,

embodi nent.s_of t.he pr tinyention. 1S 4 n
LRI e, PG BURERR, AR, LBRRaloRldR HEfe plyder. slas
iR @k phgred, I cibéh tfibeR) caibog black) ograpliiteyscalcBomecarbonate, tale,
illustrative non-limti ng exanpl es. of t.hese arl%l i

lthenassy Zinp sidfe @iregnieposiieale, ¥R PBides| Jiatomasequs el calcium
| n € oI URRroRft SHGRD JifcBRiuf o%RR, il ide,
%ﬁ@%@@’??@?%%?ﬁy?%ﬂgrsﬁ? and fuﬁcﬁional é}oups num o
abaminai sthydrate, onggresibac hpdrokidenbaiou psiliigte, 1@ushed quartas clay,

t he Peri odi.c Tahl e. .Sqone rticular, illustyative : .
o e S A R R
tRrsE etd, létsﬁ%idlf}ef%fordﬁigo fige¥! such Qlsydlassnalpdts, garbanfbers, and

bi napht hyl .” Fi gure 2A shows a schematic representation,
o¢taky fingrst i | @ften werpdkan @np naddhiivniivdneided gn fupber modified
resent .. ' T [ he i :
PR L L e KB HPARALI SO B Tnfcfion. gnd i some
embodenems imbmrgthan a@er wydditive edi oxe (yipe) isairshelodd Imayeparticular
59 > 1 . W .
q;@gq%%;r)@r{t: qs =r51rlb ?tr{léxi;gctaq él:gr uﬁémbbgélggto&cgh%l}qegf .tl"tgeeraer{:%g!i aosrttloﬁrth layers
b BB c bRk B8 BN selebtéd fRonh WY Eldub @%RSistifk of colorants, dyes,
conprising a second rubber nodifiéed thernoplastic .
rigments diubfieardst stdbilozers dicat stabidizersylightr stahlzars, eantioxidants, UV

t hermopl.gstic,resin: and (v) a ional fifth l[ayer
ngeeggﬁppylesali’ﬁ(ﬁbgstﬁzqr%\% r.ngxfﬁréa’s gjae'?%tf'fi rst layer, when
present, is substantially transparent to visible
TheohtltilahRe compekitee leﬂﬁa I?r_aaeﬁf inventionb&inaprise ahl yan be emp}oyed in
transparent to visible light and may conpri se eci
thp Sraatien pE geefpltieles e§‘?1ta%f'?earFlP]§ﬁtrl°}t/}Pd€c§$r?§e nefylpitecio, those
Lal dny lighd! SelihORkguall eff rti d/
SHRREOPES Y gBARAE Sl el R properics ande
wedtharalsle piaplettidsn Gooedatégilardattade asicleshonfpoige these &y which the

In additipn, at |east one |l.ayer averlyi sai d, fourt h.
o vs o tiss YRS 5 BRALE ¢ SUbTEIy B8 gy odiments
it subStrateP MAbd! E LODOLIATRA td)ahbder Shidhamer metal, glass,
conprising an acrylic resin is substantially opaque to
¢gltuldstght cerdmica thermoplagie tarc theamossitingi ninrefised mbkpdiments

I r c rising the |ight-bl i laver i .

NG TR B0 b Bl b S APRLET fmoscig. n some
Pt édl SléniBodembed istRile blitgtrhies Ste sonefordat rwith ayeitsbleteinforcing
the conposite together are substantially opaque to W
light. Wen present, the fifth layer conprising a

tielayer joins the conposite3to a substrate. Figure 2B
shows a schematic representation of the nmultilayer
conposite of Figure 2A applied to a fiber-reinforced
substrate 26 (wherein the reference nunbers 21-25 have
the sane neaning as for Figure 2A). The | ayers

depicted in Figures 2A and 2B may conprise relative

t hi cknesses other than those inplied by the figure.

e o " T



at | east one substituted (nmeth)acrylic acid ester

mononer with at |east one (neth)acrylic acid ester
worewener1y epr esent ed by the general fornul a CHCYEOORI21414

wherein Y is hydrogen or a nmethyl radical and RL is an

al kyl radical. Sonmenonlimting exanpl es of

thlacrylic acid.ester nmononers.of this t | C .
ob: 080EG gl R (SIS Cnu ey ttlndeSPS pf Hghvention
iN@hdeashtydre Gofliitle® 5, @utddoN 0¢mREls ahd dEQEIAVAD) applications, boat
t her nopl asti c acr%llc resins contalnlqg functi ona

hyHe det tubpchatiabaeslenytic ¥@rgle hody anelsyfradiey haodsesea kayaks, spare
t - r.yi l:oet hacryl at e,

B e R B B i, T BT

met hacryl ate, and the |ike. Exanples of copol yners of

Mitititaytryqengiositésufahe mehtyomens actidles deeited therdfom may be prepared

cqpol yneri.zati on of . ethyl nethacr.yl ate, and : .
b B GRS RGeS 1B (s dey sl composite
%Egk&ﬁﬁfgﬁésom}pmé tid ORIdNehe] BitCare It Mithited to, profile

a

acry e and hydroxyethyl acrylate, and the like. The
eprhgiomr i shetti caxtbiogubeqsxtrusien, (meldmeaceyiratien nblovemplding,

t i.de the .th | i C. | i Gy £ ESi .
B I R
Ve 6M Furthey esitbplateayadiiioaslc opidriab fubd citjonaeperaifont kech as, but

wel | known pol ynerization techniques. In sone . ..
et s MO e ot 1BpbERS 1 R 3 QVeny WERpctching, lamination,

A8/3F %%Péﬂrz’%v\%?g% i 181?Q;[%rgfeﬁlé@Seﬂ\%‘ﬂﬁnéht"ﬁhﬁﬁ&ye?‘éc%ﬁﬁﬁﬁtes of the

nol ecu east about 20, 000 "and .
ipveafion ahd/yr aticles dstivabthetefr6), £0MmadFiy atmoeass which comprises at

t hernopl astjc acrylic.resin containin unct i onal

1§55 O R BPASGI I pdf TP STORPERAIOE HEnPYFBIon two or more
1BREYHBY bé BEdcBfte®togatiRt Bofotd stn@ininEBiith) RETaklihE 196k @6 assemble

nmonomer; copol ymers obtained fromthe copol yneri zati on

tlod fimal nhdleyertapmposibst i t ut ed acrylic acid ester

nmononers; copol yners obtained fromthe
TR SR fes QI ) i BT b SURHARRLE St o withput
plriod thetthefoemfg iytver desartd strapof asatcobgagson o fiberstebgboiced pelgmer

acrylic_acid. este nonmer and.at | t e . : .
SEOHEHS. (HIDTeHeI L PYIYIET K B Ee apadegHum EPr TEm e mEntdn o
pg%;zérQﬁﬂﬁ?,%yﬁi@ﬁ%/}f@@ﬁhﬂé@fth}é%ﬂﬁﬁbrQﬁatﬁk. Eeasble9BLfiber

tituted acrylic acid ester nononer and at | east

reinéoromg hgortyinchdadivd asesnas linited deresiass Eibpsl \iie fiber-reinforced

t ai ned .by t I hhzat i f .
rger e GerrRiry B stf g Bl sl B0 Sbggipe oo
PR ACh¥ped fideitsdn @&hi€ for ANANRY handApid|ay sBdess aftfitaouadatesial to

t he copolynerization of at_ |east one subg%itute )
wiielnthepiiineer ax arplied: asrappbebbenypber dpeang kagwiy Hithe art. Without
| j : r, i -

B el 3% PR AR fonp SRS ARGl L, PEE e tesBipion
hepdimadiligk ite piebaht dstentiombnsréullesinektatt. [Thadbllomag examples are
.methacrylic, acid.ester nmononer, Mxtures of two or ...

iRPRECLI0 P wgispel sEREGP et & Bt in Pgicing the
C?J]Fnea BhereiRPd. aFht exAFI¥ hiovided lafe Mbiely @predérdtRBtof the work that

unctional groups can also be used i'n the practice of
cwohtibptesseribé traching of .the presergaapplieatioar A nglynthege examples

sui t abl e rylic.resin c ris resin,sol d ey .1 he.
e S B R A b B0 et i any
AfRlel. MIf ic8Maint JTeMBTBREWiInR Oexafipidsi ASAeshR copblyaRr kamplises 45
enpl oyed in the practice of this invention are

di scl osed, for exanple, in Epacycl opedia of Polyner

Sci ence and Technol ogy, Vol. 1, Interscience

Publ i shers, John Wley & Sons, Inc., 1964, at page 273

et seq., and in Chemstry of Organic Film Forners, by

D. H Sol onon, John Wley and Sons, Inc., 1967, at

page 251 et seq., and the references cited therein.

These thernosetting acrylic resins generally include:

o o o . L,



nmet hoxy- 4' - et hyl benzophenone;
2- hydr oxy- 4- met hoxy-4' - propyl benzophenone; 2-
wWhyasoxuwis- net hoxy- 4' - but yl benzophenone; PCT/US2005/021414
2- hydr oxy- 4- met hoxy-4' - tertiarybutyl benzophenone;
2- hydr oxy- 4- met hoxy- 41 - chl or obenzophenone; 2-hydroxy-

vgt"%eezﬁg%eé %Ea?% %51%?)%91%% u n%ﬁ%ﬁ%‘%% g%rcl)ved fr%m butyl acrylate, and

5|5y\df Dpxatatted ﬁerrﬂemﬁtlhq:)hﬁktemmmm{g)ﬂmctural units derived from 30.1%
- hydroxy-4, 4" - xy 3- t hyl benzophen
szﬂfﬁgﬁml%% o acrnlomaliﬂﬁ@tlﬁdﬂy ‘Vzmeéltmw%% dFbHE/wt. ratio totaling

%_.Eytgﬁgxﬁf C'f*Cé)f[TA% éide%k?@%%ﬁ&ﬁ%hﬁa@ﬂnﬁE Plastics which has a

roxy- 4- et hoxy-4"- enzophenone; 2-
ﬂm}dhecbﬂgo&mdabxtyentg‘th ef hbdlibelﬁz dphles@remeter at 23°C and about 299

hydr oxy- 4- et hoxy.- 4’ yl benzgophe ; L.
T3y Ao EETHOR0AC: DDy SRS BN R oL VA0S B, gstzpmented
1ﬁ1ﬁ3'§'&xﬁfreﬁgﬁ1r@ MV BENZEREQNQBE as measured by ASTM D3763; a melt
2- hydr oxy-4 - di et hoxybenzophenone; 2-hydroxy-
V4sceslt1>og§/ahom le@gq;@;@ém 29 preasiypd at 240°C and 100 reciprocal seconds
Qxy, h 2-
aﬁcog 161% 9 ﬁﬁ]ﬁ oxy a CCLF éﬁeg egglglgé £e)[n %ﬁgﬂ&t 47cubic centimeters per

12- iih)dﬂft@xa/s- ﬂreﬁuk‘é@(yt- @20°(bambemlz>gmhenmerdmg to ISO 1133. The
2-(2' -hydroxy-5"-net hyl phenyl) - benzotrhlée
szIgQatloﬁy f Ghg Jayer nugbers, (g[SSR 1ayet dhiz PR B the following
% éles e tQ’fHe FderS1Yd:s gived BEkmBibbyé.phenyl ) -

enzotri azol e,

2-(2' -hydroxy-5'-cycl ohexyl phenyl ) -benzotri azol e;
EXARIPIRyr oxy-3',5' - di met hyl phenyl ) - benzotri azol e;

2- (2 hydroxy 5'-tert-butyl phenyl) - 5-

enzotri.az ..
A RSERGTERT Syen @M copmrinma syrong Inss prpagispg ASA et
cle@lyﬂm.) Qe rrﬁﬁ thick raah‘dl Sltlgitd wadigat-blookiapdaydi dognpeisingou nabber-
optionally present in the said quter |ayer

r@@dﬂ@eq polelmsioumetiacpiu citber AL R BRk. The ASA
e efler %39153?19(% z{s dRellaty o% pﬁ?b?ﬁ - absorber and trace

ssenti ally, ective a unt travi ol et
ansnghintst <qumgmb3ter ﬁll“heghghb-lbﬂxmkmg liagert flogtheracrmprisesvBer plimof carbon
]%%%babsorbance of the ultraviolet radiation absorbing

ound at lanbda (I) maximumis at |least 1, which

corresponds to absorption at | nmaxi mnum of at | east 90%
COMPARATOIRIERIAMPLE avi ol et radi ati on by the U
stabi |l izer coating conposition. The absorbance is
cal cul ated using the rel] ationship A—Iq? (lo /1) wherein

Amyudtilaygs Caaee?ltfae@éepar%i OEMRISINg lﬁyeﬁ én 9018P<Prﬁetsoeéﬁtl Example
i\ [ t

I\%&Eﬁt S:d[?)égc%lg ib géb ckhﬁ%ﬂe@hﬁ@ﬁy@ﬁs?&prlnéctreg??o@ng ﬁltﬁﬁtgﬁlgg?lydlcl»gde
outer layer in the conposi tes of the invention, when

Ripey %ml npt 0f %6 dighi trarmmsusrumramﬂ yam}m@h rﬁorf ¢oppposites of

Aaae & S ol RaBontiugte, ! o B SR Rb B R, Yo bBbosite of

Hxadiphd 11010 ?ﬁﬂh@l di gh%mm@ 1d 2@15 @6mefisihf ecd«ﬂ@cbrg rB)‘laclaf exhibits
resi nous nm e said outer |ayer.

eria r|S|n

ergelionk pPanWethtfﬁliﬁmlﬁr? t,cehilathe enmpossaof Comparative
0 [

SR L PR SO i o

paEiad tnahtmﬁmncd &ft visidihi Jaglit 0 Thidkep tdyesgpfdipiipblockisigdayer are more

present in_the stabilizing coati onpositions their

<¢SApY S Plagkingntsipleriedhtranautiance ﬂg@éﬁﬁ%ﬁt MY§th the range

as noted above. Obviously, stabilizing conpositions

havi ng hi gher concentrati ongszof UV absorber than

stated above are useful in the practice of the present

invention and are within the full intended scope of

the invention as disclosed herein. Miltilayer

conposites of the present invention further conprise a

second, third, and fourth layer. The second | ayer is

|n contact mnth the flrst or outer Iayer The second



mal eate, diallyl fumarate, diallyl phthalate, triallyl
nmet hacryl ate, triallylcyanurate, triallylisocyanurate,

wo bweaersyd at e of tricycl odecenyl al cohol and m RETIUER05/021414
conprising at | east one of such nononers. In a
particular enbodi nent the rubber substrate conprises
éXékﬁ%%%? units derived fromtriallylcyanurate. In

odi nents the rubber substrate may optionally

conprise structural units derived from m nor anmounts
Hmulilbgsr conpatity Ripeebarahcomprising o secexdiplee compsgng ASA graft

are copal ynerizaple wth nmer used to prepare th

CPPRIFBET Qt%gtm akigk and apétrltqa eg?laﬁt -RiRpgae sCOfrWélSrn@b%érebber-

n‘f’#&?ﬁéd g&tﬁ‘; ?fyloﬂﬂEthQ atd éng&' 5985 Yhnt @ GPPYUIm 2Rickt - Phe ASA
structura er| ve

units from one or nore nononers
Iayet darthed chmpnisdsCas- adodtidsef phr mivap Fepts, of (arbivh jlzsorberasml trace

nonoper.s,. vinyl ar [ ner s

Bty fehpak (e b el P sogmsises &:5 ply of carbon
pized herein, the term"”(C - C8)ol efin nononers" neans

a conpound having from2 to 8 carbon atons per

nDIecuIe and haV| a single site of ethylenic

MR ARL s dcule. Suitable (C -Cg)defin

‘nDnoners include but are not limted to, ethylene,

Ag{dtl%{ﬂggfm‘e ool H%l?&nlg I agﬁgéo H{gﬂﬁ%&f‘ find rﬁﬁtsl dsK8 Example

2i exceptdieat chnbbn htaek mothelthind iasfdr s ogplctd By 2. falvly'l tltnmum dioxide.
hal oaryl substituted acrylate, Cl1-Cl aiyl or hal oaryl

ubstl ut ed or. m Xtures th
e WP Erh 51 ) odiel Gt BB MR sompgsites of
Bamplon aiaamah@;araa% Vibtn€ 120, THRt 8ag rsbwcthackitt composite of
andltaconlc aci d; C|dyl (neth)acrylate hydr oxy
Exaropie (Znﬁt)lﬁpg@ng” At @)(1 logkiagyfaws cg}lpljlgpquarbon black exhibits

R S RSP OB S N Dl

Bxanpihe? Sonprisingas liglitebloekimgrdyer m&tohtod:velxqﬁ black exhibits at least

ngt&?r%]% l @ﬁeli?ﬁgﬂ fgrr%elﬁ}g eﬂ%%hgg}%ﬁ%ﬁg al@ht gllfl)cklng iayer are more

M¥eStiRsE 'bidékﬁt ~2Gh R Qﬁlsﬁﬁttance than thinner layers.
N- substi t ut ed- met hacryl am des; mal ei m de nononer s,

such as, for exanple, nalelntde N al kyl nalelntdes,
EXAﬂAﬂLEﬁhleintdes and hal oaryl substituted mal ei m des;
mal ei ¢ anhydride; vinyl nmethyl ether, vinyl esters,

| o » .
A Hﬁtﬂﬂ%}i T tCIéI?lE)%ﬁ gg% gareﬁ c%ﬁbg?‘ig%ﬁrg oﬁ%ﬂtg}%ﬁ ¥ comprising acrylic
rbshhtl aaereeomblhyd:rl cﬂntpﬁdmg@n A1$An lafacapobmier andacmed er lighiocking

as, for exanple rene and. sub t|t rene

IRy REPENBEG bRl s DeR By ﬂ*ryg tﬁ¥¢fﬁﬁt@i The ASA
w%ﬁﬁ&%hﬁs%ﬁleﬁétt&féh&ﬂlﬂ\% t‘bhﬁroaird@ Eél@l Vikil effects. The
i'ncl udi ng, but not limted styrene,

lightrbloklying dygr Burdser @mprmeeaﬂyasi oye gght-blockmg additive.
4-npropyl styrene, vinyl toluene, al pha-nethyl

[t ylene, trinmethyl styrene, butyl
(&?@%V%@&ﬁﬁﬂ%E@%@fﬁ yfene, chlorostyrene,
al pha-chl orostyrene, dichl orostyrene,
A atulttlaydr @oopbyitesin q)reﬂar@imﬁlﬁpﬂsﬁtgelayah phd edanponesatsyasan &xample
dibronnst,re p- hydr.oxyst yr ene, acetoxystyrene, . .
etorBbat JEirlodsiee J90iYVS i hel i deE ohalsbiec AaPGhaf e light

t{a’g%ﬂ%sﬁﬁ)fr u%rwse_%ﬂavfi%%h Afpr o%go@?f&”@f %Xatﬁgﬂé/ I3 and Comparative

al ene, viny t hracen as wel | xtures o
vinyl aromatic nononmers and nonoet hyl enically
unsaturated nitrile nononmersgsuch as, for exanple
acrylonitrile, ethacrylonitrile, methacrylonitrile,
al pha-bronoacrylonitrile and al pha-chloro
acrylonitrile. Substituted styrenes with m xtures of
substituents on the aromatic ring are al so suitable.
As used herein, the term"™ nonoethylenically
unsaturated n|tr|Ie nDnoner _means an acycllc conpound

. o e




25C, in another enbodi ment of greater than or equal to

900C, and in still another enbodi nent of greater than
worotemorio t o 100C. In a particul ar enbodi nent paEUSI0gH 1414

t her nopl asti ¢ phase conprises a pol yner having

structural units derived fromone or nore nononers

of _nononer

BRI SR 2 s SR AP DRl i0s CpBTFR e ebrblockige laver
@m@nwrg)eﬂlgm-binclaag lagditins akhibag eﬂcdlbﬁtr dpaGity RN QBRMSitted visible

taleé] b Zealfl%l-(rreth)acr yl ate and

1 WoHEdhy sempest ABREAEVE ikaAgplead srEprsingon Giskirocking
18y iBReh
| %‘éﬁ e b eR e NI LT ks Pk PRARIELRe ogyiivie
lightt he rubber substrate. In addition, the rigid
t hernopl astic resin phase nay, provided that the Tg

i hatd pn for the phase issatisfied, optionally
EWI?‘eﬂﬁp to about 10 wt.%of third repeating units
derived fromone or nore other copol ynerizable
Arondiileyer.cofipesitd ig pﬁmrﬁﬁ@lﬂ@ﬁ@aﬁrﬁhﬂ%ﬁrﬂ%}e@ 8bihrising acryhc
rises qne or rore w% . aromatic polymners.

%gf%\ﬁ?‘@ng A COPBREINE @n, Poneel copplyriesea éhlrd erabght-blockmg
st AN, S SN,
fihy Ilfd’et W@mﬁpﬁlgSit itelgybias eThBo mpmpmts B joiredl toak Ofidrireinforced.

t str ctur der| ved from one
R0, Paoph i 18 dRitren b ARA P histhebeomonses at least
0Bt ratEIitWeato b lide egédlaaedlsﬁdlom&lihe then”ﬁgﬁt-blockmg layer further
nonoet hyI eni cal | ){ltrunsat urated nitrile nbnoners

CEPRRSTSEY legst angdightblegkingeddiive.c pol yers i ncl ude, but
are not lim t ed to, styrene/acrylonitrile copolyners,
capbarmet acrylonitrile copolyners, or

al pha- et hy styrene styrene/acrylonitrile copol ymers.
I'n anot her particular enbodinment the rigid

A ﬁ@}t}-}@;ﬂr ggmgpg&mapeepamdpmmsmg lvyemty hndacanpdnesits 6 liy Eﬁﬁmple
4he§;\é}: tli'ls r ctural uni t%#ge ed from one, or

Vi nyé} AR EnEYRPTIRE 181308 1/ CORRTSON of Physwal
peteeities dof 6@@&&@3 of Eﬂ@i’ﬁ ePAREEHW ?%llgéﬁ&Xm QS@EMVG"SI &9t the

nitrile nononers; and t ird structural unlt derived
COmpRits e Féﬁmﬁh‘bcqmmm % foyethdayes @ompnsmg B yexdulpits improved

nfr\‘;:gcﬂ gﬂrné‘flgltﬁ‘ gall__l)ﬂ(f n‘p@ecg\%] h ﬁcﬁﬂg y(# ytg ] %lr?’a aC E) y?ré} ?(%omparatlve

Examoplediewithuitt adowtiniayer domipriethgt ABS.
styrene/acrylonitril e/ methyl nethacryl ate copol yners,
Eg&%? thyl styrene/ acrylonitril e/ methyl nethacrylate
gﬁérs and al phanet hyl st yrene/
styrene/acrylonitrile/ methyl nethacryl ate copol yners.
Ahutltifer eotapaite s mbpared &ﬁﬂb@sﬂg é‘ﬁ{st 8F QB 1'a erQ:glﬂf)H@fhﬁ acrylic
conpri se styrene/ nethyl nethacryl ate copol
resiy A SPRONABIYET eom@g ﬁl@jés(aoggfty:nmlgmer and a thlrd or i ght-blocking

laz%%%%% ¥+on| % gﬁgl%l c ac%gp{e@%p%}%ﬁ’ﬁ#ﬁ&g&dme

Tho pedonddnger nﬁlythélecdjﬁpﬁheﬁ @t 1é3e ohé QUldhtivBab PReYias tshécial visual.
fg ?se either individually or as m xtures. Wen
uctural units in copolymers are derived from one or
nor e nonoet hyl enically unsaturated nitrile nononers,

CONESARASTRREAMPE EY tril e nononer added to formt he
copol ymer conprising the grafted copol ymer and the
rigid thernoplastic phase may be in one enbodi nent in
a range of between about 5 w.% and about 40 w.% in
anot her enbodi ment in a range of between about 5 wt.%
and about 30 w.% in another enbodinent in a range of
bet ween about 10 wt. % and about 30 wt.% and inyet

anot her enbodi nent in a range of between about 15 wt.%
and about 30 w.% based on the total weight of
nononers added to formthe copol ymer conprising the
grafted copolymer and the rigid thernopl astic phase.



substrate. The rigid thernopl asti c phase may be nade

according to known processes, for exanple, nass
w@elognerizat i on, enul sion pol ymeri zati on, sSuspRCEFUSN05/021414

pol yneri zati on or conbi nations thereof, wherein at

| east a portion of the rigid thernDpIastic phase is

chem.cal r
AT EG VpRonS et routaf e e’ fd EhoteR oy B B
5 &RBpT thehBSR-blddkenadfitiverth theadird oryemy alenp eAf pibmaﬂ% light
in a batch conti nuous or sem - contlnuous pr.ocess
tRBFRISSERt wrTUpe WaYdergilrfes qommosidRs, ob dixample Roend iGRpRaative

ey T U b b SRR o IR o

combpeibiap a3light b%klngT&thhtumsaﬂmmmee;deﬁmﬂt @padity tbheansmittedr visible

phase provi ded, r example, b S|dua

1 e e oGRS o, CaRale RIS S GRMPaSiRg afedt-blocking
lﬁylép Betholi\PLi oM Sk RS f SRIBIR 281k Partdd itRA8sTRAABESHE visible

I'n sone enb%dlnents of the present invention nononer

lightfti ng to rubber substrate with conconitant

formation of rigid thernopl astic phase nay optionally
éx%éﬁagb%gned in stages wherein at |east one first
' s grafted to rubber substrate foll owed by at

| east one second nononer different fromsaid first
Aranidtiteyer clapogranpiphred cpmprisidy ndistfonbutt yedcompriigy acrylic

grafting tq rubber substrate includ but
rrsnan 2 sgong | layeh soEPYIstgHA 45 RIS POy gﬁgg @ lght-blocking
%xgﬁ&ﬂ aﬁ%S& %rasf'? Ebp'ﬂlyrm anjdoa{tﬁéa%t agélllglflt‘-ﬁlgékln additive, a

In a pre erred enbodi nent sai
fbmnt]$ Iayemrumnsmgdws eaahdtarfdﬂniapera@mmism twlay@inhescmgoosﬂe is

the.second | ayer in C osr

J?Iﬂ'@‘éﬁ oﬁbqr K \éf?r%eéjr ?/(Iﬂu ’i Is'll1 tgtfiofin% ac r elgy?isg)he second

%reeaff&rtrfe@ B&hyH®RE aBleR oas a&diﬁ{fe oppruvide tslbﬁ’cﬁﬂ vfmdl &teed. by
neral El ectric Conpany under the trademark CGELOY ,

and preferabl an_acryl ate-nodi fied
GMPAGATIME B PR acryl ate graft copol ymer. ASA
poI ynmeric materials include, for exanple, those

hﬁﬁt}rl QoinBodtreSs pfephRAle Ag {adyeds andRomponents as in Example
Acry g%?t?l?% §1§ é%e ac?ﬁ?gf%gd%% ft copoPyners are P
ddeseptithadhé foucthdaysn bymprding ASS islasenpPah epmpagison of physical

NI RN

oﬁ%o&%’f&{m@l fiplé 6 CoRBFisife ABSUrELay&toaeising B exhibits improved
acryl ate-g t formed from nononers selected fromthe

I@‘Plbﬂrﬁngﬁr@dsmpﬁ@} sgength compared tgfheywpmpgsite offamparative

the rigid phase, the
){%@m @%%ggttaefoﬂﬁg @%.; (%Bu%lﬁgnté%gg ISyrrer s are referred to
as acrylate nodi fi ed acrylonitrlle styrene-acryl ate
Whié theGARAtBABESbeeaillstiajddaing -desutibbd actypisal erﬂbodlments itis
preferred nmononer is nethyl nethacrylate to Eesu $
ot PSSR PY 1elchtsrthe gy Shim Smcs Varkus sagdii tion e
slrbrg%/t%té%ﬁa $aftbb h%ﬁ?%m%‘og{]ﬁﬁgzgmgqﬁgﬂ %ylfrﬁ}ngcﬁgts 1ﬁFQPth9§31esent
iavdidh tuahnﬁmtheamgélfmﬁtldmtamé equisients o0t mmnand herein

ut .7 mm in anothe nment .in a ran of ..
Getonearmatietr o PSR SHFLBG TEUSHE DS AT fan g
& bﬁﬁmn 'aﬂd ﬁll k&MGRodfichRINVaRM el 0bntd are HEITEWAT0 be within
about 5 [0003] In a preferred enbodi nent said
second rubber nodi fied thernoplastic resin conprising
the fourth layer in nmultilayer conposites of the
i nvention conprises an ABS rgsin or a nodified ABS
resin, wherein the term"ABS" , denotes a copol yner
conprising structural units derived from
acrylonitrile, butadiene and styrene. A great nmany of
t hese copolynmers are widely avail able commercially, or
may be prepared according to any of a variety of known
polynerlzatlon technlques Typlcal nethods for

APrNer,~NS o .



hydr oxyphenyl ) net hane; 1, 1-bi s(3
, 5-di met hyl phenyl - 4- hydr oxyphenyl ) et hane; 2,2- bis(3
w0 2eodioothyl phenyl - 4- hydr oxyphenyl ) propane; 2, Bebus1085/021414
, 5-di net hyl phenyl - 4- hydr oxyphenyl ) - 2- met hyl but ane;
3, 3- bi s( 3, 5-di net hyl phenyl - 4- hydr oxyphenyl ) pent ane;

e il Srbo3pd'sTRE AXLRRSIM qeinbY B) BOBASIN TR ORBIPRhes

ahd TaﬁhﬁAgpl%adbﬂﬁifbﬁ Ihehsnytleideonystted hpfeanly Jefarehehexane
; bis(3,5-dinmethyl-4- hydroxyphenyl) sulfoxide,

bi s( 3, 5-di net hyl - 4- hydr oxyphenyl ) sul fone and bi s(3, 5-
di met hyl phenyl - 4- hydr oxyphenyl ) sul fi de;

3- (4- hydroxyphenyl)-1,1, 3-trinethylindan- 5-o0l;

| - (4- hydr oxyphenyl)-1,3,3-trinethylindan-5-ol;
2,2,2',2" -tetrahydro-3,3,3,3" -

tetramethyl -1 ,1"-spirobi[l Hindene]-6,6"-diol; and the
like. Mxtures conprising at |east one of any of the
foregoi ng di hydroxy-substituted aromatic hydrocarbons
may al so be enployed. In a particul ar enbodi nent the
di hydr oxy-substituted aromati ¢ hydrocarbon conpri ses
bi sphenol A. Pol ycarbonates of the invention further
conprise structural units derived fromat |east one
carbonate precursor. There is no particular limtation
on the carbonate precursor. Phosgene or di phenyl
carbonate are frequently used. There is no particul ar
[imtation on the nethod for making suitable

pol ycar bonates. Any known process may be used. |In sone
enbodi ments an interfacial process or a nelt
transesterification process may be used. In one

enbodi nent of the invention the optional polycarbonate
conprises at | east one honopol ycarbonate. | n another
parti cul ar enbodi nent the pol ycarbonate conprises a

| i near honopol ycarbonate resin with structural units
derived from bi sphenol A In other enbodinents the

pol ycarbonate conprises a blend of at |east one first
pol ycarbonate with at | east one second pol ycarbonate
differing fromsaid firstpol ycarbonate either in
structural wunits, or in nolecular weight, or in both

t hese paraneters. \Wen present in a layer in a
conposite of the present invention, the anount of

pol ycarbonate resin is in one enbodi nent greater than
about 25 wt.% preferably greater than about 35 w.%
and nore preferably greater than about 40 w.% based
on the wei ght of the resinous conponents in the |ayer.
I n anot her enbodi nent the anount of pol ycarbonate
present in a layer in a conposite of the present
invention is in a range of between about 35 w. % and
about 95 wt.% in another enbodinment in a range of

bet ween about 40 wt.% and about 85 wt.% and in stil
anot her enbodi nent in a range of between about 50 w. %
and about 80 wt.% based on the weight of the resinous
conmponents in the layer. In addition to nmultilayer
conposites conprising as the fourth | ayer said rubber
nodi fied thernoplastic resin such as ABS resins or
their blends with such additional resins as

pol ycar bonat e, conposites conprising other

t hernopl astic resins in place of said second rubber
nodi fied thernoplastic resin as fourth [ ayer may be
made. Il lustrative exanples of such equival ent

t her nopl astics conprise pol ygsters, such as

pol y(al kyl ene terephthal ates), poly(al kyl ene
napht hal at es), pol y(ethyl ene terephthal ate),

pol y(butyl ene terephthal ate), poly(trinmethylene

t erepht hal ate), poly(ethyl ene napht hal at e),

pol y(butyl ene napht hal ate), poly(cycl ohexanedi net hano
t erepht hal ate), pol y(cycl ohexanedi net hanol - co- et hyl ene

I T Y I 1



anot her particul ar enbodi nent a suitabl e rubber
nodi fied acrylic resin conprises poly(nethyl
woreiohaenyd ate) nodi fied with about 60% pol y( bup@t/US2005/021414
acrylate) available fromAtofina as DR-101. In anot her
particul ar enbodi mrent a suitable rubber nodified
i Cy [ ES) ynpri ses carbon bl ack and either
“€§§¥k%§%ﬁgﬁhﬂ%ﬁﬂacrylate) nodi fied with about 60%
pol y(butyl acrylate) or ASA. Optionally, the said
1l i ghta blhlﬁﬁky"elﬁgoﬂngys&fe domaiprigingpineqeanbst anti al |y opaque
to W I%g In the present context jubstanLE%LI¥ ol
opaq i oRBerly: HEPUsk 19V SOTPES O AN gOdicFos T bigl it Shstentially
receding layers is blocked by the said
t%&sﬁﬁg% ngnﬁl 1ock|ng may be provi ded by either or
bot h (df a secoed;lalymnmmp‘rme st mtﬁb’tz@anmdiﬁeghhermoblﬂ%tmg?sm

dit d t
ST B RH Vb bR O G150k Byl provice
?aygnﬁmﬁﬁeﬁ&ﬁllght blocklng additive in said
ht blocklng | ayer is an effective anount to protect

t he Wi erthipd Feyen eoprprisingpmlighitblerkingdaydi on by

| | ' .
B A L, ST ST
dpffet e fedah ¥aidfirstedlsier aladifiedthétmoplastibeesidy | i ght

transmitted by preceding |layers is bl ocked by the

| i ghtVhrRSioRphY a|f§°§he1.ayer|crqmpalﬁin6@§1eiﬂ%ﬁb nts the

anDu fivonalpsagtdidJeve in said light-blocking
Qb?ggPﬁE%&rangg of gtmeen about 0.01 wt.%and

about 12 wt. % preferably in a range of between about

20. 1 vithe%prpdsitehafidaimOl , weheggin thecbutesdayepisaireseably in a

range of between about 0.5 wt.% and about 8 wt.%:

base an, th

Sar o TReIPal e Rl eih B P B RETHE o fhiicl & cast

d@emumedﬂ&ngﬁuahbm&mon of a concentrate of additive in

sai d resinous conponent. In one particular enbodi nent

% Rl LSS P B S5 s
t
By 1Nty o s

dispgtsed b @Ugldrtberlﬂawéﬁstlﬁa asa) wherpingy lasst patn Agtherigidy
t h of
thefhisaliBfic PaRe 0Fah BipCbbiBheft . “and an addi ti ve

therein. In one enbodi nent the resinous conponent of

3.he sHEietcohipgbite &ff ki 4gvHiedgie thenmsstémerddigrascofthe ifise raltber

| east . one UV absorber as additive. Suitable . .

%&ﬁ%th@gﬂ%ﬁ%dﬁ@% COBSFRIRONEnT a8 SRR 1its deriyed
above in the description of the first or

fgﬁ%g?@?%%gkﬁiThe second | ayer further conprises

addi tives which inpart special visual effects to the

¢ onmp GBietcompdhite dloalaind, | velyesein Hreovgid shermpoplastic phasphef the st
b ey B SIS PR LR e

JfmYHdkr s el bk ddesm ERNEHInS Eordibtiap ol vingl arbinbtibmloay@ers,
which is a tielayer in contact with the fourth | ayer

raprpefityl acallyupsatinated mifrils mapemers o pdfsplalkyi-ging aryl-

[ the said fourth
@&£§5&9hﬁnn€ﬁnﬁag dn@égbgﬁ&égﬁﬁeald I i ght - bl ocki ng
Iayer and the tielayer. The |ight-blocking |ayer and
the tielayer may conprise the sanme or different
resi nous conponents. In a particul ar enbodi nent the
l'i ght-bl ocking | ayer and theygiel ayer are the sane.
There is no particular limtation on the identity of
the tielayer provided that it supplies adequate
adhesi on between the fourth |ayer and the substrate.
Suitable tielayers include, but are not limted to,
rubber nodified acrylic resins. In another particul ar
enbodlnent a SU|tabIe rubber nDdlfled acryllc re3|n

o o o, o o,



represents about 70-80% of the granule with the

remai nder being the carrier. Said pignents can be used
wo eooppoadure or enhance bright sparkle as wel |l BST/Osaon®021414

and leafing finishes in nmultilayer conposites of the

i nvention. Wen netallic pi gnent s and/or m ner a

flak are res are.,used 0
gt o S e i el i L RS
nﬁiB@lt ﬁ@ﬂlfﬁﬂ'@%ﬂnﬂ'ﬁﬁﬁtld fRsiatoRFBEY stl@rﬁtu?eb Qiits Berdved dromb stytene
W . % based on the wei ght of the resjinous conponent
ami aqrylenitialgier alnhanme&lbrl rtvr@ye andsagaylenigile; ongtyENG it oty
bout d,..d4 -
sefaiecidutihe GREH08, Riflb S and i HELhabAdGate, oraoha
muyh styReef aroaylemaﬂe aﬁl tn‘éEEﬂ,'fl metiakcohdte drstynerS; hlpka-tiethyl
Manuf act uring Pennsylvanla Rubber
S%ﬁﬂ@f¥%ﬂ°@ﬁ@?ﬁggpﬁgﬁ$3wf »ide-of the second and fourth
| ayers nmay optionally conprise other additives known
gl N thgeahh bs@tezl‘ﬁ ‘éla‘ilhqnw‘h@rehhﬂﬁﬁ QddifAce prRdih®a PRl Rual
speci al g fects. Illustrative additives
effn@lcunhenscnm corkrrentn@tiW, |amlgre@ntt winesal Algkes, Fuga; glagy Bpkegsibers,

col.or s . .
gw&m&rqs %E%Ies Sg;(lhlgﬁadt rRoé}gm%vpérglglgg Rté %ﬂg%&ﬂ(c&d th resin, a
nRARE B@H&n’c,ﬁﬁe’@ﬂ&lak@i af fhattufes cambptisielg iapleagent sf such additives.

| ubricants, fIOM/pronDters and ot her processing aids;

pl asti ci zers, anti st at i ent eaS en S,

O oot o cla s BeroHuiha lebt BaRPE 1Sanoas gkt
b nic or

BOR BT DicH ﬁ%‘&@ﬁ@ﬁﬁgﬁ?ﬁ%@%&? Tlustrative

additives include, but are not limted to, silica,
16i | | Gheesmpesitsl dfclem %, wharein fhedighibloeking {aye cqrpires at least

i hers heres, carbon fibers, carbon bl ack,
°§P§§ﬁ1185< ?%{%W$carbonate, talc, |ithopone, zinc

oxi de, zirconiumsilicate, iron oxides, diatomaceous
18ar t IThe @ainpbsite cfaidimnal eherigthe dightiblozkidg pdditivoisiselected
oxi de, zirconjumo m num oxi de, al um na
Ao g aHLOnR b R T e B OXKlard G S0 Pt
crushed quartz, clay, calcined clay, talc, kaolin,

133 bes{th@%o ?8§1t%f%n Qdrelih HeNighEBIdking Q&fe@ﬁxrﬂﬁﬂcompmses
synthetic textile fibérs, especially reinforcing
af leastems ultrayioletdighk stekilizetber s, carbon fibers, and netal
fibers. Often more than one additive is included in

ubb N r t ﬁ@% Pdast
11[5 our Slrﬁre nggj b (%ftc? %élrglj %h%ﬁe?]]il glrc]a heg%lt gﬁ)cﬁlfng l%}é}r e&ih s #H'eas
oRsheglioeRis nDre t han one addltlve of one type is
included. In a particular enbodi nent a rubber nodified
thernnplastrc r n of the second, o urth | ayers .
or  HOR ceBmBrISEL Y Hadterereredeasogtie et RTgRsy s e
RORSE 3 Higher Rxfodﬁﬁh%%ﬁﬁthyﬁ%%ﬁmcx?la%em s, lubricants,
stabi i zers, heat "stabilizers i ght stabrlrzers

anti oxi dants, UV screeners, UV absorbers, flllers and
I xt (fhesonipesitott clame4 mhemm Hipeslastomprissphage offhe prend rubber

R eSS AR SE 2 30l haDiie SHRAANP it ldkiiEd

fidie bud@ienbut are not Ilnrted to, those typlcally used
in applications requiring special visual effect

properties and/ or weat herabl e pr i es.
1r§ar t i I\ APPSOt ?é%lr{] hegsin H)&rﬂﬁ @@ni‘lﬂwéglc'ﬁamféhe
d%ﬂ%?%c%cﬁﬁe@tfhe 1ASRY S8 AnAiRs kRid&E] dfits@erived from a

u strate n particdlar enbodi nents suitable

substrates include, but are gyt limted to, those

whi ch are netal, glass, cellulosic, ceramc

t hernopl astic or thernosetting. In preferred

enbodi nents suitable substrates conprise those which

are thernoplastic or thernosetting. In sonme particul ar

enbodi nments suitable substrates are reinforced with a
surtable rernforcrngagent Sone partlcular artlcles

o o a Y 4 " g,



A nmultilayer conposite is prepared conprising a second
| ayer conprising ASA graft copolyner 0.5 mmthick and
w@2aokiood1or |i ght-bl ocking |ayer conprising a PCT/US2005/021414

rubber nodi fi ed pol y(nethyl nethacrylate) either 0.025
mmor 0.13 mmthick. The ASA | ayer further conprises
as,addi tiv ECa; : @ +
FRC b iSer S e iR o ok SR P R Bomers,
ahdirohesth gemipillys@sat@rdedmitriloinomameon bl ack. COVPARATI VE
EXAMPLE 2 A nmultilayer conposite is prepared

conprising |ayers. and _copponents. i n ample 2
léxcepte P%Po%ér%c 6%‘”8396?’ rﬁmttH% “gﬁstpmogiffégg Pgase of the
EBRE AR BBdRied thdtoblds@d i Ghprissiestruch@MnRité dsiesirdn
plot of % Ilight transm ssion versus wavel ength for
syompasi aeyloitrii: anplpba-mednd stommp and a¢rylonititaypr gyene, pligha-
dat how t hat the, conposite of Exanple 2 conprising a
anaﬁffyﬁef%c%%wlgvgﬁebonpri si ng carbon bl ack exhibits
excel l ent opacity to transmtted visible light, while
18he qme'@@@'gbﬁteaff campia akierethExestat eutibet arydifiesl thegmaplastic
l'ight-blocking | ayer wi t(ﬂout carbon bl ack exhibits at
resipBrthgneamprses pblFashPRe Bof¥ear®anate si bl e 1ight. Thi cker

| ayers of |ight-blocking |ayer are nore effective at

1?' 0CKiBQoMhS&it & ddi@Nt wheRNS fRe e fer i15Rsdnfl Nner

ayers. MPLE 3 A nultilayer conposite is prepared
conprising a first or outer |ayer conprising acr}gl i C
2Pesi The gompesiecdiiciamr] 9 whpieinstha fifthdayesis igentfqel to the third
152 olymer and a third or |ight-blocking |ayer
ﬁ‘pri sing an inherently transm ssive pol y(nethyl

nmet hacrylate). The ASA | ayer further conprises at
2l eastTheremaddie df\ckaital , prhewdimithespedtiagd ispresaatl  ef f ect s.

The light-blocking |layer further conprises at |east

one | j ght - bl acki .additive. ARATI.VE LE 3 A
St Ry PeS AT s WPl PEa A T SriRge) HyR, Be figp
CRARRBI SRS ollakh, BARMREceBarbd CE MerthHiithstid [@¥mdé agkd ng
Cadditi\(e in ihe third | a§/er is abseﬂ?. A plot of %
tharglosettingpalingsi on ver sus wavel ength for conposites of
Exanpl e 3 and ConparativeExanpl e 3 shows that the
TayorttshpPbafT TR 22 FRTRE i; AsBuloBRbER AN fenforced
teormebdtang pelpmei.ty to transmitted visible light, while
the conposite of Conparative Exanple 3 conprising a

| ight-blocking |layer without a Iight-blocking additive
28xhi bﬁ‘Wﬁg?yqrgﬁwxﬁgr@%mmaw&“ﬁﬁce of visible
LT ghtiy JX0MP et cAnpriblitd & 1Cre8TR i étRisisEb R dEY @ensparent

ﬁ%@ﬁﬂ
conpri'sing a first or outer layer conprising acrylic
to arisibie lightswbensth thayaid ovisnisyeseniignally aempprifes fit 1east one
opol I third or |ight-blocking |ayer conprising
4@%&?&§Q§H§F€%ﬁ§?ﬁécrylate), a fourth layer conprising
ABS, (angseohd idyer taysisigo apérglongrik-dtyrehayaylateTreft
conposite is joined to a fiber-requ$rced, gql mer dditi
conplymenaichds sbstantially Fansparem) tgyasible Tight, paghaty 8%% pne additive
. - | . s ' o
G HIhIE o GRERLIRER cBiber, FRGIARP sl Lol RLIHIR a dye. o
figmémemimeoriiiakes sied, glasaftkesnibdrs, ghsplisresc Rartigles of crosslinked
addi tive,, ARATI VE, EXAMPLE 4 A nmylti.l ayer c ite
OB b BEATBI SR LA A aPS B R smel! A, o
A SrfprRnieRledshéte Ji@cH Altives] ayer conprising ABS
I's absent’. A conparison of physical properties for
conposi tes of Exanple 4 and Conparative Exanple 4
shows that the conposite of 4gxanple 4 conprising a
fourth layer conprising ABS exhibits inproved nelt
strength and inpact strength conpared to the conposite
of Conparative Exanple 4 without a fourth |ayer
conprising ABS. EXAMPLE 5 A nmultilayer conposite is
prepared conprising a first or outer |ayer conprising
acrylic resin, a second |ayer conprising an ASA graft



t hernopl astic phase is grafted to the elastoneric

phase. 5. The conposite of claim4, wherein the
web@svoey i ¢ phase of the first rubber nodifi ePCT/US2005/021414

t hernmopl astic resin conprises a polyner having

structural wunits derived frombutyl acrylate. 6. The

conposite .of. claimd, .whereint | i t
s D b ifblefr o Prr iR o i e PRI AR defected
fORIMPEIERD dhbideigisRdarioni Hlsckdgon veidefd dye andm pigureat; of
nononers selected fromthe qggup consj sting Of,Vlﬂ§|
ar oméiv) @ forsHid et SoMpERBEeR yHEhei@l opolymen afh qptiepally, at least

ofk bE S BREPER Srudxblt (it R FoBMSAAI At 7. The
conp o) dpeiondllys b difth 16yer whmpssing thielayeryiand t her nopl asti c
phase of the firii rubber nodified thernoplastic resin
conpfYil eRinaly,A TsatG [AYES deri ved from styrene and
acrylonitrile; or al pha-nmethyl styrene and

23CT Y @Richibb&ic dTclathn4efBered! BB FEfMEEYYY Is freyenene, and
acrylonitrile; or styrene, acrylonitrile, and nethyl
nmet hacryl ate; or_al phanethyl styrene, acrylonitrile.
26nd rRbelsgmpesiternfetajmade Whefeinsthy ﬁé‘fhé?yeawﬁsmﬁ@i Wiﬁe third
i%kyrene, acrylonitrile and nethyl nethacrylate. 8. The
onposite of claim1l, wherein the additive providing,a
speci al visual effect conprises a colorant, a dye, a

201 gndihe compositeadf ddimids whetetathe ghlattefis akasent ahd isegetected

or spheres, particles of crosslinked pol r . '
i Teros sorOeling 6 Mol Hekt Aovipos GeeRre. § Tsmeplastc polymer,
Rl 4T HnosdtBASpollmdkes, or mixtures conprising at |east
one of such additives. 9. The conposite of claiml,
wherein the |ight-blocking | ayer bl ocks at |east aboyt
2809 dihetchmpesits ofi daim; hvhereiaiBesubsEeic sgmprigesadibsgreinforced
ayers.. conposite of claim9, wherein the
t+?éﬁ?a%?%g%'ngglayer conpri ses at | east one
l'ight-blocking additive. 11. The conposite of claim
200, whesraicle nhade fring ke dolhpokiteigf daldi t.i ve i s sel ected
fromthe group consisting of carbon black, iron oxide,
3®. dy eFheamibl@oPéigiiend made by Thpeocesyquanisigaheet|eairnsidn or
wherein the |ight-blocking [ayer further conprises at
thesmeforaies ol kathwi ol et 1i ght stabilizer. 13. The
conposite of claim9, wherein the |ight-blocking |ayer
onpri : | | sy, 14. The
%bméﬁ%ﬁlc%?n%ﬁgf&rﬁn %%ecomo}dé? ﬁf{lﬁgi Ifkl‘ ght - bl ocki ng
| ayer conprises either ASA or a rubber nodified |
3ol y (Tetantydle nBelhiae B Y imade py a pBoceTteonsistgsiheet eafrugipaPm
4 %Qerein tQﬁBelastoneric phase of the second rubber
HEMAEE ReP¥Bpl astic resin conprises a pol ymer
havi ng structural units derived from butadi ene. 16.
The conposite of claim 15, wherein the rigid
t her mopl asti ¢ phase of the second rubber nodified
t hernopl astic resin conprises structural units derived
fromam xture of nononers selected fromthe group
consi sting of vinyl aromatic nononers, and
nonoet hyl eni cal ly unsaturated nitrile nononers. 17.
The conposite of claim 16, wherein the rigid
t hernopl asti c phase of the second rubber nodified
t hernopl astic resin conprises structural units derived
fromstyrene and acrylonitrile; or al pha-nethyl
styrene and acrylonitrile; or styrene, al phanethyl
styrene, and acrylonitrile. 18. The conposite of claim
4, wherein the second rubbergnodified thernopl astic
resin further conpribes at |east one pol ycarbonate.
19. The conposite of claim1, wherein the fifth |ayer
is present. 20. The conposite of claim 19, wherein the
fifth layer is identical to the third layer. 2 1. The
conposite of claim1l1, wherein the substrate is
present. 22. The conposite of claim 21, wherein the
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