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without co-formation of considerable amounts of powdery co-product, 1nclud1ng powders
in the form of dusts is based on actual experience in our laboratories. As pointed out in
30 commonly-owned WO 2008/011477, anionic styrenic polymers such as anionic
polystyrene, a polystyrene formed by use of an anionic polymerization inhibitor system,
have “a propensity to form substantial amounts of small particles and powders when
attempts are made to pelletize the product. It appears that the pellets, unless bound
together by an extraneous binding agent or the like, tend during formation, handling,

35  and/or packaging to break apart and to revert to small particles and finely-divided powder,



Peyer's patches in the intestine. ¢ c4b7 nedi ates adhesion to a |igand on
Peyer's patch high endothelial venules ("HEV4"). The |ligand on Peyer's
pat ch HEWO0MAA@AN |, a gl ycoprotein in the 1 g superfarChyus20baake | is
expressed onPeyer's patch HEV, nesenteric |ynph node HEV, and | am na
propria ugpiodlbs refetred ro tase"fgnes”. ABﬁdab@dbéshiagéiamsteriGﬁm oridyy eonemionsl

inhibit att.achnment of cirtcul ati hoc 0 Peyer's. pat.c EV.in vivo.
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| eukocyt e SI on ot hel eI s i n art, the _recognition
and by vageoneerenS (SRt rubap Bt el femeitt el s F RS ng
cell surface nol ecul es on endot heI ial cells. Once bound, the | eukoc tes

m grate RONIBY hanigino¥a Weths ergiompf ahayt APRthe pepecisfion aepudd b@t@ﬁasqf@h ease
chem cal nediators to conbat. infection. For reviews of adhesion recept ors
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the bl oodohy&iRg %%b&r &@ﬁ%)s SN UDPEGdrer¥ td abdiRSHid p&hm&&r %yl geases.
The | eukocytes rel easé }I)OXI c nediators that cause extensive tissue damage

r esullbi ng?uscmiptlhlpa@ predkyredwengdundling powseandulgdeoah yoalder Rp@@LaPs withdittheif or gan
syst ens, tnl SSUE, r?e ﬁr 9, ao%q%g J | a an adhesi on nechanismresulting in
mgrati orf"8r % tr]in\é}é? %fh of "% @lf For exanple, it has been shown that
the initial i nsult foll ow ng rryocardl al ischemia to heart tissue can be

further conplicated by | eukocyte entry to the |%red ti ssue causing still
further insult.4 CIHi#IEEﬂN MIYNGOPHIMMARY LT HEINBENIAON hesi on
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colitis and Crohn's disease) |l e sclerosis, 15 16 rheunatoid

arthritidnvepfiopgMqrg ga@cykaaﬁslﬁh%ﬁesﬂ |f‘6‘H1d thatby foppinerignelé consising of o melt
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retinitis, der titrs, psoriasi nyocar schem a and acute

| eukocyt aleneitiedthectin Jun s pmqsmﬂwtosmlrevasthd: fiamanbn ofi peldetsivehicmpiadude during

respiratory distres ndr one. 0 ite vances in the. understandi ng
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Novel al pha4 antagoni sts are needed for the devel opnent of additi onal

treat nentpuomanbmthisoqu:rﬁfomatmfmm pyllds ydndewhen gelijecied 52 Tastthimg, At@itehn' s

di sease apd %Qeg%atﬁfg &hr Furthernore, assays useful for the

di agnosi s S AR ? 51F|ons are needed. The current invention

addr esseq000/gs eP@ﬂdie@uapelﬁls li’tﬁ%dﬁon &@MM%&YM%%&MF/EHT\IVQ& pARIAYhikh akar i ous
aspects, the invention provides conpounds of Formu or a salt or

sol vat e cnvEpHgewally drensils greyclape, Mndt mels tdendgbler ebhes @Pr]éff't% haye pdypmingher ei n
Mmis @an i t 0 o] to 3;
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het er oar yl ; el ected from substituted or ubstituted (C -
G o) cycl da‘iawpt efzﬁﬁgw t J@&%ave asLeibet PRt gegTacissistios, and advantages of this

10- nenber edhet er ocycl oal kyl, substituted or unsubstituted aryl and
substituted or unsubstit uted het er oar yl ;



each R1 and each R2 is a nenber independently selected fromH, substituted
or unsubstituted (Cl-Clo)al kyl, substituted or unsubstituted 2- to 10-
menber ed wetzerop2bdsyl , substituted or unsubstituted (C - pCrajeyolosmBkyl ,
substituted or unsubstituted 3- to 10-menbered heterocycl oal kyl,

subst i t utieeengion il issoing wtiB duriher| appsighisfromuthe ¢neringidewhption, uiceampratyergoar yl ,
nitro, hal oge CRJd el SR12 , NRI2R13 , C(OR 14 , C(ONR 12R13 ,

OC( O NR ﬁﬁ’é‘gsg“‘&?é)’?ﬁﬂ a5 O R 14 , NRISC(O) OR 12 , NRL5C( O) NR12R13
, NR1I5C(S)NR 12R13 , NR15S(0) 2R14 , S(0O 2NR12R13 and S(O) ZR14 , wherein z
is 1 or 2; RI2 , R13 and R15 are nenbers independently selected fromH,
acyl, substituted or unsUPBIEF DESCRIPTION DN KWE D INGSt ed or

uns ”b%t ! HH{)@@U : 1;1§§ 130, elﬁ)‘v‘ﬂl[ugtgétgt BhiYer oF UBR c%l {u&‘% &[‘3 elgfmb‘fﬁ%%t? ot ed

aryl, Or “unsubstitu eroaryl, AsSubsti t ut ed
(C3- a o) Chest foakdktygtminsighisdds] ifl eyl forrmadirﬁacub@tellétubﬁﬂhlsanvémloiao menber ed
het erocycl oal kyl ; and R14 is a nenber independently selected from
substituted or unsubstitut ed (Cl- Clo) al kyl , substituted or unsubstituted 2-

to 10-nmenbered het g %‘sﬁ. Yl IIW‘IW??F THYEGEN@ENF[,IONJbStI tut ed

or unsubsti tuted het eroar or unsubstituted
(C3-Ci o) c[[)ﬁ(DQjaI Rlyils msenhsim tpudiedespranumgubster tthingd, 3- ptawedsOforepbbetedhng a

het er | oal k wherein R12 and R13 ,. together tht e nitrogen atons to
nhi B S Rinbted o isab g SRTEsHEN & T ad sl T et S meabor od
ring, andomhiekel RndMor@fIRGRRIMEL frohPI8tdiehaltti tahorh iR AS10RE: EOmPAViedh ey

are attached, "are optionally joined to forma 5- to 7-nenbered ring,

andwher eifarmvie (Bdjepegst ard gs dasglebdqiebelwt(hert:im@ftat ofivmn tegerwidi tohrst BAPGEr
attached,  ar.e tlon JQII’ldtO orm a to 7-menbered . ring; R4 and
%5 ar e mihbengRt B d b v BE B boh S b TRt eg gl i kuiHisd e aq
(G - C4) algeytbts, hlad %@asﬁrbém@NchaaMe&dl f @hdreddely 8Rl pedcess bf qrliktiamdn,
substituted or unsubstituted (G -C4)al kyl . [001%] The invention is also

di r edfed foanaiiossigoehedisides parigles i peppyessebanefioamatias) of ay-cirtermalleadyst &)
wher ein dI}CR& r%t l?gast @ae@?tab@rs mdl Teydis, B d The ggﬁetf‘éﬁf{qﬁha@&t%ﬁ riﬁqhgts 1ff or

Formula (Ta I's anin ected rom
i ndependentdeptiblelte tredtufp daring hendimgeorgrsoumakr foamuldd aad toriRd aISc@iﬁlﬁanliEﬁﬁ
above. [0014] Also included in the invention is a salt or solvate or single

st er eoi sAWerCEPRRIYxERIRlE B1OUStse Ph GirsHaIgblendystbr InvRiBie VATt 198118 ReHEteger
sel ect ed f?frﬂéﬂo(ﬁ F%le‘% haﬁﬂdin% | bgﬁe?gl%gesme%h a]}é g@? &c&rﬂgzﬂ%l%cptéﬁl,sorqgsdlﬂqt eger

sel ected fromO’ is an integer selected from I'n one
exanm@e, in forsnasieh @ﬁtlEldC(feptab’le]thaDtlttﬂeS df niramatimebleeduatypdven tholgh semeaotler f r om
1 and 2 et anpt gxarrpl e, nis 1l In a further exanple, mis 0 or 1.
I n anot hegrarﬂi%rfﬁ‘%be ‘0 or 1. [0015] In Formula (la), Formula (la'),

For mul a ([béojor wiieh r{ﬂﬁh@ec{ irpbonnmgnme Aldviin % n{@ﬁ%r BAPLeShesk ff RRcRY St ut ed

or unsubstituted aryl (e.g., phényl, naphthyl) and substituted or
unsubst i tsutleds $mealbgroms i glaulys,, bqbwnl@i'lb’ it is i theHeme of 2 howdal e, i mi dazol yl).
[

2 menber TR Afhche Sl et Sfobroaidhd Be foc bRl op Shifdy gy 4% 1S
- CLO2BY CliRadeky lay .desddelli dbdbedn Gihitskid Sbiverdi @ oh B APOGHL| 9& dthg (elgis, 3-

to 10-nenbered heterocycl oal kyl), substituted or unsubstituted aryl (e.g.,
phenyl orcongystiechyian elevatah IsgIpPaliiredn & opRi3USEANtinteE Férsioneyice sechyas

pyridyl)., &%w <l:r aﬁd‘wth&% FRAW §trﬁ{i]z{t§ iR ex r§§ E@Peg&é& LGB &
unsubst i tute aryl , pheny or naphthyl’) or substi ed or
unsubsti taﬁﬁeEdlel‘ahﬁdﬁarsylhdlﬁes ot is sphdiifidy.| Yise lof pellgpiairigl egjuipmtiene ¥adg@dceibediin i n
U.S. Patent Application Publication 2007/0185280, published August 9, 2007, has been
30  found to be an effective way of producing pellets of this invention having the low dust
properties.
[0012] Another desirable process for producing pellets pursuant to this invention is a

process as described above in which a solution or slurry of extrudable viscosity formed

from a BAPC and a solvent is converted in a devolatilization extruder (hereinafter often



t he above structures is a nenber selected fromsubstituted or unsubstituted
phenyl (e.g., substituted or unsubstituted 4-chloro-phenyl or substituted
or unsubswototeed7687 phenoxyphenyl), substituted or unsulpstritusoaiedszvapht hyl ,
substituted or unsubstituted biphenyl (e.g., substituted or unsubstituted
bi pheny| -rafeyied tans “davos txtrudedd operating abst eleutted tqypardyie ifito. gflowsngoweits ut ed

or unsubsti,tuted. 4-pyri d | n .For Ia. | a),.Fqormyl a For mul a
(o) or ReitmihEeie) B Cuiblgomodid, ot Rt af milieiged flners Bndr o

i ndependertiuyats elogaffRd drr Bn%dﬂdlf‘i?délbsqhtdd)h@ﬁi:tﬁr HURAUD Phrddekd, e@I 1§|ﬂ%ﬁcu¢@1yg
Cl-C10O al kyl ), substituted or unsubstituted heteroal kyl g. - to

10- menberdsgirahle setoalkin 9ffecs thssonyarsien obrBARGS insta flawia fd?&blaﬂequ la dewolg. |
- 019 cyG1aal k%hg adcﬁHgétu ttlldtl%? Vb ¢ %%@9@1& it févauiB h%{)&fr}éfin %' MlticnCod i
to “member ed 3 u ﬂ e g )

erocyc ute nsu dary
su bst i t utstdryor Wheshebsit Ihdtlﬂbl@'dntphﬁlwsfy Rrutifiagh) thydmouns b BtAlP[(lJin&He eslution or
unsubstituted, heteroaryl (e.g., substituted or unsubstituted pyrld

nitro, CN!WRaisoyBisaleigthe rrngFof ghoup 0 gip pbowtedhrwi% sparbthe fmﬁf mgfrone(f@) R4 |
O NR12RL be . 13 o
E(RleC( 0 NR%% , Q)llgl %%%% h gﬂr%%ﬁﬁ%w eQ)dﬁ,jdAfé(S é%}‘ éNRl Rlé??Qa[ﬁde 20

zZR14 V\/r];&ﬂemmngeqmpmemras Aesdrib2d jn Riﬁnamam%laammﬁméblswmﬁ@(ﬁ%@udﬁﬂ

sel ected H,  ac i tuted_ or. unsubs ted al Cl- ClO

o ky 1 B B A s b e M HEreod! Ryt upBegpelits ST i fiedor eq
het er oal Kyl ino (RURSYE ddstpRAYeRics UNSubsti tut ed aryI substituted or
unsubstltute§ het eroaryl, substituted or unsubstltuted cycl oal kyl (e.g., C
- C10 cycl[661My| In dnncp@labmtlonunetdmdﬁr ofittgsibsention.ed “Hewerzoopll ol kerm(ef. g. |

3- to 10- menbered .het er.oc R14 er i ndepen elected
Fr om sub<tT I EURE SRUCEL: PRoen Mhreyr eisig® Srehd DREER Widide AF¢ e
or unsubsdidifnd! a@hhetney Radrky!thd €acg that Zhe B@Ptovﬂﬁ-ﬁhﬁr@@ralﬁﬁg %&aaélkﬁ' ldvices

substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl
substlt utseeh g singlabert fwint e yeutmdpisy Icrqse. ipad oxtudee dgealogstrudens. i

substi t ute { t

heterocyc dﬁé F@§ﬂg§%&myéﬁgiggsgﬁ E%ﬁk§§h§%?ﬁggﬁgh%f§ﬂ%&gﬁégIH§€R§£§F

t hey are (att @okgdhragk tb@trtrﬁﬁlﬁﬂéryoﬂ ﬂlenM’IdeO(lflﬂﬁdﬁhg oy etx@enlron’fembefrﬁgl b ng
Two adj acent R1, together with the atons to which they are attached are

opt i onal 13ddpdheagio) and adig disgosed pt theydispharag epd H§ therwadaaf dadsit thegghrust
t oget her fﬂg{;lﬁ%& K&t ‘ri}%@é M@'b hep %Yevf(g)et}%}éo?cﬁqnzzt@ff thpWhgﬁll@} ls{rlétg} ned

to form o /-ne rmn I n For For mul a

For m20a (spbdkiwg, aﬁurermnb]a h@sl bden ﬂaﬂned?dr wheth&5tha BA e e msralyn teqresudiendd 0
selected fromH, su %tﬁd or unﬁfbstltutgg al kyl (e.g., C1-C4 al kyl),
hal ogen (8<hyan e’ftentlf at(‘ﬁ willpq cauggdfo oW psdystdpdigiiedibst i t uted aryl, -O-aryl,
and ON. I1gofy JpaAIstbuo@fdeﬁx@ymlln@ inPerdtR RALQVSIRELMC biHdBEfreRFankA r@Bdaf> are
each H. [001 I rmula (la), Formula (la'), Forrmula (Ib) or Formula
(Ic), R6 qomp@smenberwmhe@sswaﬂy che Hnlys ablslppmqmtted tbe pehsisbist BABCedl dieky|
(e.g., Ci- | kyl ), substituted or unsubstituted heteroal kyl (e.g., 2- to
6- nember 8Iﬂ eroal kyl ), substituted or unsubstituted cycloal kyl (e.g.,
C3-Cg cycl oal kyl), substituted or unsubstitutx®d heterocycl oal kyl (e.g., 3-
to 8-nenbered heterocycl ogl kyl), substlt ed or unsubstituted aryl (e.g.,
substituted or unsubstit@tey phenyl tuted or unsubstituted

het eroaryl (e.g., substi s ed pyridyl), NR12R13 , C(OR14
, C(ONRLI2R13 , C(OOR12 3 7 wherein z is 1 or 2 and R12 , R13
and R14 are defined as herein aboye. In one e?énple, R6 is a nmenbersel ected
fromH and substituted or ubBsubsfitgted al kyl (e.g., Cl-C4 alkyl). In a
particul ar exanple in the above gtxJctures, R6 is H [0020] In Foflul a
(lc), Eis selected fromOQ S, C(O \S(O2 ang) NR40, wherein R40 is a
menber selected fromsubstituted or uBsubstituted al kyl (e.g., Cl1-Cl1O
alkyl). In one exanple, R40 is unsubstituted C1-C4 al kyl (e.g., nmethyl or

et hyl 0021] JIn .one enbodi nent,. the |nvent|o cte 0.C ounds of
Fi gﬁr)e 1\ ona oriesiniris 28 Ags g rtods IS s R Rt B2 816 Sk 3? Qufapunc:

enbodi nent is rBﬁﬁéUQﬁﬁto&vlﬁH]@ﬁﬁEﬁﬁ&'s‘tﬁ&&he§mé§érﬁ&lﬁ‘e@[ﬂhk%ﬂgﬁ oA ap&ound
according to any one of the preceding clains and a pharnmaceutical |y

accept abl e cartpiabput )o@hgkin eachrrorstibe sandbodilifienint andhés & mhelet iumbar ¢n dier ect ed
to a method of treating an inflammtory di sease conprising adm nistering to
a mammal i an subject in need thereof a pharmaceutically effective anmount of
a conpound of the invention. In one entfodinent, the inflammatory disease is
a nmenber selected fromasthnma, inflanmatory bowel disease, ulcerative
colitis, Crohn's disease, nultiple sclerosis,




rheumatoid arthritis, tunor netastasis, graft versus host disease, and
organ or tissue rejection. In one enbodi nent the disease is ulcerative
colitis owoGnmn7®@7di sease. [0024] In yet another enbodiPaenis2omios29nventi on
is directed to use of a conmpound of the invention in an in vitro assay
measuri ng bi ndamgy odf3 tard, tttdvemge oodbgr ofrallegfrtheix tsan dre dompegition beinganthe | n
one enbodi nent, the int in Li i S nenber sel ected fromfibronectin
(PN Vet 1 e bR R SR Bee erpedret ShE TR « FERSE  ay
conprises: (i )bybkliy@ublscentd8péttiofedySKRPBGE thd pdlymePBiAL ki e hhe bf gand
with a cell expressing the integrin, in the presence of the conpound; and
(iii) nmeasuri rﬁgoﬂh@'ér’m@h@uto?“'%emhg BydPfn dndyocrti@n dipce agwunfsog28pmitteghot her
enbodiznent, t Lnvept. |.Sadi t f f i.hvention
T anoin v ¢ oSweBIRAR I g BRE Fhabdy PR R SuBOTE R il Bl 2
integrin in thanpoeseueed ppmawtangiadabebroplieaed .3-dipheapiprbiRihe afrpiedllyrant
theinvention is directed to use of a conpound of the invention in an in
vitro assay fdherenef 18Auhg 240 eherildhyenol ecul e capabl e of binding to a4bl
or oc4b7 4 gk i i J it i ndi ng
assay. EA o B e e A L O30 0 SRR PG L
sunmar i ziawgseexeé nipk alisclaonp euodgs thit fohmulaniteabéewenis(iaoarpexpadded {drdil wharhd
their in yitro biological actiyities. The MadCAM Adhesi on Assay (A). and the
VR dCAR Sliifhscid oA R e ke ey DU BRHHE: gRnorars THEHEELBRt ec
data, argeflRsclokiREd MELIVe dof &R |(ﬁf hSRirdRer R3ntch@&PRETHMREM - thi Q08I
Figure 2 is a table summari zi ng exenpl ary conpounds of the invention and

t hei r i n spatial gobfigiregercef thacnole¢ulése skatiere thepdbpitoadiidbése formsdayis(myrebnd t he

MadCAM SRU.Adhesi on say .(B) e re.used to generate the. presented
dat s ar dHEEET TR Rara ey S hadl S RGO 2B HEESE e BheTar Len
DESCRI PTI ON OF THE | NVENTI ON Definitions [0029] The definitions and

expl anations below are for the terms as used throughout this entire
docurént BARG sdindgl it Brecwysokspeci fi cati on and the claims. Throughout the
speci fi caghi ' ' r I
chcompasatbfl PIfLBRPCTRBRRRR. @My & ShtRolRoRU LRl SBIR T e
optical imtietded,putadhtoelis invendoryi xt ures thereof where such isoners exist,

as wel | aa Bﬁarnaceuticall¥ acceptabl e salts and so] vates thereof, such as
hydr at es. [9PHd30]° 1dates HB&I Al h &npBetrethedt for arrogdiecipe ithese niyek feel ¢ isclst i%n and
the appendssflPhiTrontile 3 RinglOkigh, £, 3 dis@ibutioR M 1% Rolodulf! Welgne! ur al
referents unfess t he content cleagﬁy Ictates otherw se. Thus, for éexanple,
r ef e2éncetyrencapaipmpeif thediormoalat ai ni ng "a conpound” includes a m xture of
two or nore conmpounds. It should also be noted that the term"or" is
generally enployed in its sense including "and/or" unless the content
clearly dictates otherw se. o\ e substituents are

i ndi cated as being attached ge substituents are

i ndependent |y sel ected. For ®xafip ' optional |l ysubstituted with
1, 2 or 3 Rq groups" indicates that rifnd Ais substituted with 1, 2 or 3 Rq
groups, wherein the Rq groups are ingépendently selected (i.e., can be the
sane or different). [0032] Corrpounde nangsl using Aut onom 2000 (1)

4.01. 305, which is available from BeNstein Informati on Systens, Inc,

Engl ewood, Col orado; ChenDraw v. 10.0, (avail able from Canbri dgesoft at 100

Canbri dg - [ ' 0 ich J
S R e ST e R L
14t h f1 ool 3-dipheeyl p@patd)taadonpoufid ohttamivic(ID) Td . whith einetoptehylly Isheeranis wer e
gener ated based on the IUPAC rules or were derived fromnanmes originally
gener at edSIHEPYHE 188 r2BRMAE PORYINHEHBHC IR Oy Bt5R afs2nd) Bt 81e WHEse

subs it UGHLyIGS BAP i B RAGH Bh@&haﬁ% £l o RAMLEDIE AN arCHESIHE BF nbomEH ae,
witten fromleft to right, they egually enconpass the chemcally 1dentical
subst i t ughdrs abauti €h WAL alear s udnd Wheeinwthig idisgritiutiensis rfugherr ehafaatarized ght t o
left. For exanple, "-CH2O-" is intended to also recite "-OCH2-". [0034] The
t erm " al Kyving apyMi,tigdhd rapge a6 alpant ©56 o alprort 80, anuMstin theenange ofezhost SQlhicess




ot herwi se stated, a straight or branched chai n hydrocarbon radical, which
can be fully saturated, nono- or pol yunsaturated and can include di- and
mul ti val ewO 208di2e@l’s, havi ng the nunber of carbon at onspdgdisgnansnsti . e.
Cl- C10 neans one to ten carbon atons). Exanples of saturated hydrocar bon
radi cal s dbBe! 66t ,anbMt, iRltRe Rlee [JfMbbASIPI0 WRYAI2G UG ApoBIsPYikity &t

W propyl, wo-propyl, wbutyl, tert-butyl, zso- butyl sec- butyl, %om)l 0gs
and |sonﬁa1$ge()cffabf)@tr1 Em‘q@hel 39+ pentyl , vv-hexyl nheptyl vv-octyl and the
| i ke. An unsaturated al kyl group is_one having one or nore doubl e bonds or
triple bdRAKT] BrariPesoiss fisme bartni @b thatila argmamgo YHET SRIBPOSHIANS RPEsetot
limted tp i ( 2, 4-
pent adi enyI hé%a%l]lsui };))errllt(:8 gﬁ?éﬁ?fl ?69%%% th%]r rﬁ?l@ %ﬁ@%&ctm% %f Q:gggﬁén)ce

and t be hirghatic poilyniengsm@ndtwmoméf@mu]ﬁy(Ii)cddﬁlq,te;d and albkyibe@rabum wiel d)ftdnave

froml to 24 on wi.t h t hos, ,ou aving fro 1o 10 carbon
at ons, B’fz?frfg %?eléléé‘%ﬂ the Syt ?\gﬁf f‘nﬁbn Bled%‘i a’*trpé‘%ré ‘bei ng
preferr ectooﬂ;] | gt Kobw 98 Putbhel %et%ﬂs %bﬂfaehngg Qﬁboplt\%ﬁéﬁ‘aﬂ&l br @ Apts 4
carbon atons.” The term "al kyl" i ncl udes | ene erever appropriate,

e.g., whenmile (fipandikterdatigi beonmigatidnagt arhéPéZI tloﬁbrrgrad&‘ﬁPCsofcfpvalhlerﬂ). ofhenhen

o as parkior Shirilt AL bE SPOEHR (i AR AR e R G PE R U hed 1 om an
al kang, as exenplified, but not limted, by -CH2CH2CH2CH2-. Typically, an

al kyl (or al kylene) group wll have from1 to 24 carbon atoms, with those
groups half@g 10 or fewer carbon atoms (e.g., 1 to 8 carbon atons) being

preferre t i K N

P eunr | cdubivll Po REGRRL tna AYRO P hyrbia s“’fi’eatogéf&rﬁﬁﬁé%ﬁdrﬁﬁ o YRR 1
by i tsel frezm’uoﬁs rrnﬁﬂute cfbrraabtﬁﬂ@rh suﬂnﬁbmdnmrﬁomlﬁlsu@edolhmd t slkeithiemt | oAl
sense, and refers to a radical derived froman al as exenplified, but

not |im tB&Npy’ ?HB@FH}WW@&“@@%H%@WEP&)& r@ﬂiemf <lbﬁlele§ @Bé&yrétnﬁfr%@%?f
unsubst i ttHfu@ge/ﬂ&HHﬁnt# rangé l%fcalolum 2 a%&ﬁﬂyé afldi QHPHMAS 0@ l%né/hﬂﬁés ot 0 24

carbon atons, wt ose groups having from1l 10 carbon atons being
pr ef er r echlkylbOBA/hdine it ethm Yamigkyofy laboty 40t sxela‘boot [d$. parhe acholanathtier of

substituent is used in.its conventj.onal and refers to.a radic
Gort ved PR StERE o ih pdes e pF Bt pE7S mis K g eait (e or

unsubsti tdatrech: AkARmtaM ¥ lin (BE Rred- HMMoul 1156 to ABOEAPISEYnd, thanfolak Pl bt ed
or unsubstituted ethynyl. Typically, an al kynyl group will have from1l to
24 car borl MEBYEalkyllithumhisse the suyes dlastiong 2f% tmblout 8. 10he detbperarons ﬂb?el ng
preferred 0038 ter "al koxy, " "al kyl apino” an . l.thi.o

Pht odlkodsiccap drtiugnss hEpREnes TSR nes shafork 2TE® uf oate, My SRR 1y
groups atth@edned of abdi 93T FRLBIIE B | W; thé €gifilblos GEin aV!lé&stadﬂlfﬂi)éiMﬁQB n@fiRfin 22N
am no groug or a sulfur atom respectlvely [0039] The term "heteroal kyl,
by it sel fsubttantipllyo kpmageneens viaRediigion e prafide mn r%bfan@actm aRixtupe. herlipde

st at ed, [ r.b d i di cal ,
or - combi RSN RRST, FahgoPtiof o hARERET cdt )by PR B PHEh A TR

and at | easperane: het@hoahoheseflect 6d fdaotion hrixgroup qensies! itpgicdly @ aN Si,
S, B _and P and wherein the nltrogen and sul fur atons can op tlonall?l/

oxi di22ed 'SRBCERE fi b OYSROEINT cARC IBEICHINE T FiiBeRBR RIZEdCIVPREWhich

het er oat y 5 I
aroup or B TS B2 FLRATE S ADA I e aEr Sy, Mgl KERalbE "%W

r emal nderandfaqud:ws pbhes.,uind. (il B anpleashing sdieetmrodwtmah vgatﬂupssadn&dasidw;atebwt are

not CH2- CH2- O CH3, -CH2

- CHZ s- o%%gﬁfsrlf? cx tfﬁgiéthéliﬂzlenét”@ S‘éii%m angfjéfm éﬁ?r%"(“tﬁ) Ehaéﬁ@nd aﬂgﬁf&%ﬁ’gff%

- Si (CH3) 3yhiiZe Ot LddatedBY 2 Prialete M CHIB) THED A Uidt Bnidei@ed %ﬁéwta&rrs can
be consecutive, such as, for exanple, -CH2-NH-OCH3 and -CH 2-O Si (CH3) 3

Si mi 138r | yseparhted taed meconeted ritvah It:I}d @ﬁ@lontmmtmrselyplcaﬂy bs; il hation oan@trm@rtng
Z;grsr;): ;[ ;Jleog)%ra%‘éﬁ‘,?%vrl]la gyltﬁ]e tqaesfa tra%esI % C\ﬁger : ve%_f romh tz?{egaopl y ?r%m the

2- S- CH2- Ghltidhtrildémre.. PréferaBBL, eﬁ@aMBD&nelueﬁ@ﬁﬂ;&uremtr@é@afeqr@dqaayo@écs@)
occupy either or both of the chain termni al kyl eneoxy,

al kyl enedhosgpctieq kfmr@ﬁﬁambﬁéon%ﬂnﬁyn%mmawmgh lrbzhmietméﬂmg thequghgpplpgular
further, for al kyl ene and het eroal kyl ene |inking groups, no orientation of
t he Iinking group is inplied by the direction in which the fornula of the
l'inking group is witten. For exanple, the fornmula -CO 2R represents both
-C(OOR and - OC(OR . Typically, a hé&eroalkyl group will have from2 to
24 atonms (2- to 24- nenbered), with those groups having from2 to 10 atons
or from2 to 8 atons being



preferred. The term "heteroal kyl" includes "heteroal kyl ene" wherever
appropriate, e.g., when the fornula indicates that the heteroal kyl group is
di val ent wo 20dven7@abstituents are joined to form a ri ngPCra®4@)/031ve2t er ms
"cycl oal kyl " and "heterocycl oal kyl ", by thenselves or in conbination with
ot her tersmyes rapbyeseixingininds’s aotphegewds drs tnatreatn, oy cinycother medlrmi ofhichal kyl "

et or oat O EE LAY LRBpbars TOTERN WRAPGHeY RveRE: IFbE BRbeRaaila o

the renaiB@sle @fe THIED! ieeUli®irahle tEHE |a(1ﬁfl)<|£‘)§& ecomibeitSidPpoI |t@@éd@)&ér and
substituent can be attached to the remainder of the mol ecul e di rectly or

t hrough aeeyckik e, TMELX aspradl s Hienteient.s 1a| thy loeerchirecapgsrtenn ofd wpehioed ky|
i ncl t .l | |,
ey croncltkyth o8 ofh Wby B, ' RPEDLpy YEh e My B SR

i ncl udes formagachf cplmlrys@&leh irpthéehsgnbutimmy@iyiraﬁe plyrat uFeﬁmatm:lCdﬁ sésh color
nor bor nane and adanmant ane. Typically, a cycloal kgﬂc group will have from3
38

to 24 cariogisat ¥k Undgsimbleripae Myeh apthemauak ok fushcalor Bodies eara9aHNUSHs
(e g., C%n{l‘gas%y% Oﬁ’llek)féﬁm%ﬂ%lﬂg p&cﬁlﬁ:ﬁ&{ etﬂnt [rg&%%% 4t9<1 NEat X@%H{lceaona A
"het er ocycl oal ky gr oup so referred to as eter cyc group”,
het er oc yohetigrcial plahefae:nlotgzwahyde Iparsted egherbac ychatah, rsemgbgteh,gor, c@rintious
ered a ast one and up to 5 heteroatons (e.g.
fron1 %kﬁﬁgéﬂﬁi Wiﬂ§g$@%%% dBPYSt r ogen, oxygen and sul fur), or a
fused r ' r[GOﬁ)]Stﬁn@dﬂtiu&mgttﬁe %b@%%E@sgmr 1iDgSdesEANE b BhGe at iRARhQREIAND U
t
to 10 heteroatons (e fromlL to 5 heferoatons selected from nitrogen
oxygen arthe ggaqhgn)mmm@t ab| enitomby astpesnd. kﬂibum tho qohgseation @kmlghlficantt he
art. Attacﬂggnt Hﬁ emai nder gp % ﬁan betthrowgr §
carbon at'h'or" & Q{SB?YSIé{F&ﬂHXI%%%‘E'FJF@gCH By %ﬁ%"}c a1 RYFHGF et &
groups ofagith@ordaa8 enixih \Ed isBBuldnNBd U aeimer piffdieny to rﬁmt@ﬂoapm&ﬂaﬂﬁ(duy
t hi onor phol i nyl S-oxi de, thionorpholinyl S, Sdioxide, piperazinyl,
homdﬁper@mquneoupyﬁéqr@ﬁmtéﬁtml propye rig| thﬁyreacil@ﬁ dRIXBITE i ypt is to say, that
Lot anycrORKAIML RIRRE! & Vleacl B LAIMKAEAT UbRRKLor deLLBRYALRLALEmelg
plperldln "hom ny ,‘%%nnnnr | onor p
honot hi ormraha)lmmmhulﬁ ﬁrcﬁl thxi €ere Wazodneddlﬁaew readidalydm&pyzrea,zlmlcylﬂy hlgh
dlhydropyrrolyl‘ %dropyrazolyl di hydr opyri dyl, di hydropyrim dinyl,
di hydr of (opseentigf 1ﬂ%? BUY SRR Teagent rash ob A JRIRIB - @%&lcﬂéseqtl%f’ccl?aq{yté%tﬂrﬁ enyl
S S- di oxi
“het er ooy ST BN T TRV TL GTAGRTE: SPUhai T d R p EBRIRLA Dol uniformiy
tetr Qﬁydrthwgh@iylth(; ejmpa pehlmh nfy Ithe Peapiipe miidiung,| the@®@bpi greviddignihe, uniform
4- hol t et h drofu 2- tetrah
et rapyarbaFRl Bet SRB AR et oG Grls g RO as iy
and the |dolﬁ§‘%] sd, Q%g&uﬁﬁhﬁld’éﬁfﬁﬁe sid@lQcti®fs wihiah QI8 leadd dRBPE ShfBSeRiesdS
part of another substituent, nean, unless otherw se stated, a quorlne
chl ori ne,andfomiation Otﬁitmpla‘dleﬁ@rea@mntlalﬂ\&ldhtrmrmml ly, terns such as "hal oal kyl,

"hal o c 1008 By HAF LR ARE-Roby MRath G iy oS Rucddl® erm

triflgor gredey kronﬁcha vaorkﬁp Ebmrc&atdpytb thi4-s€ddk Q¢ @RUId¢ reaction PrédmpF&piting and
the Iike. [0043] The term"aryl" nmeans, unless otherw se stated, a

pol yunsatfuftbrdefatnagémat i ¢ noi ety that can be a S|ngle ring or a conbination
of multi S

ke o008 ne Pl B4 el Modplerotebts RS vt BULRIE dLRARio RGP
exanpl es abfer &re)slengamlpspdrz{tﬁjnud&nﬁhE@yﬂ)oveihs t}ﬁaap;hbjlayﬂed t@a @aﬁd‘ttvie)ﬁurlﬁcatlon

4- bi phenyl . [0044] The term "heteroaryl” refers to aromatic noieties (e.g.
a si ngl e RGO igheRsHERSithH e coripnt ) le3-AinhgRylPHogansd gy isn%dn%rs\;%anent ly)
t hat sgontaahf f&ﬁ)’é GRS 7 ki Gt (RE BEREAMYrde L), Meher AahoTRSR! FAYAG: from
N, O S Si B (preferably N, O and S), wherein the nitrogen and sul fur
at ons ar eligpbutamails [1gss slandaboed 0. 14ABC tahe i tInagditioas thiy eperatioa shptidonellay

guat erni zed. A heteroaryl %foup can be attached to the renmi nder of the

nol ecul e redustigdviag emMpph: the rangetof pbeitt &) tabrut 749 tanngexa thel resgegdt about

het eroaryl groups include pyridyl, pyrimdinyl, quinolinyl, benzothienyl,

i ndol yl , 300dolaboytl 600py Mlaini thy kangpyf aBouty830 tb abodutdid29) and & pejsrdinpdryity in

qui nazol i nyl, quinoxalinyl, phthal azinyl, imdazolyl, isoxazolyl,
pyrazol yl, oxazolyl, thiazolyl, indolizinyl, indazolyl, benzothiazolyl,
benzi m dazol yl , benzof uranyl, furanyl thlenyl pyrronI oxadi azol yl ,

t hi adi azolyl, triazolyl, tetrazolyl, |soth|azolyl naphthyridinyl,

i sochromanyl, chronmanyl, tetrahydroisqu|noI|nyI i soi ndol i nyl,

i sobenzot et r ahydr of ur anyl , isobenzotetrahydrothienyl, i sobenzot hi enyl ,



benzoxazol yl, pyridopyridyl, benzotetrahydrofuranyl,

benzot et rahydrot hi enyl, purinyl, benzodioxolyl, triazinyl, pteridinyl,

benzot hi axol2gio/12r087dazopyri dyl, im dazot hi azol yl, di hydrobarszeisox®at nyl ,

benzi soxazi nyl, benzoxazi nyl, di hydrobenzi sothi azi nyl, benzopyranyl,

benzot hi ahy rargel of dmuodolm ab@hrb&%nd%ﬁ;thusep@fr ihdyllowNno};@i:@ler weights and the

tetrahydro |noI|ny ol inyl., di ogui nol i. nonyl

dlhydr0|56§ﬁF%dFIn5%§Fm dﬁﬁ g E | nﬁf ﬁggP%o@’ Higt i fafy selective

i soi ndol i pﬁ@lﬂ*&haorﬁgW@H]@&@H&ﬁcte&@ﬁ@%ﬁ%@|filﬂii%)i}50rat@dﬂ rodeydf dife @X tvl& passes

pyrimdinyl Noxide, pyridazinyl N-oxide, yra2|n yl N-oxide, quinolinyl

N- oxi de, thiegehya suiablei wipedi filapkvapprater txiswelly iSYBIIANA G yichiry® ghege desire

qU|na ol i | n I X i azol yl
i do, PLoBBERy Hor kA Pontbi (oo BIIFLAE BY 1nd (PG el

i ndOI i Zi rybmidacisn deactloﬂdﬁitbd)wtl déd¥oadadien dfethzoARCandlchl rdhaiixd de,the desired

benzi m dazol yl N-oxide, pyrrolyl N-oxide, oxadiazolyl N-oxide, thiadiazolyl

N- oxi de, Rrequgsef this Nesl RETattOBt r azol ylI N-oxi de, benzot hi opyranyl S-oxide,

benzot hi opyranyl S, S-di oxide. Preferred heteroaryl groups include

i m dazolyl, pyrazolyl, thiadiazolyl, triazolyl, isoxazolyl, isothiazolyl,

i m dazol yBrontinitanelf WPC oxalfloez BAYIC's and pyridyl. O her exenplary het er oar yl

gr OUp@aZ gﬁw Apﬁ%ﬁé&%%vfho%ptp %,/ ér oL ézftlonzaf - Ol%ydrgga@%élazo be employed

2 phenyl -¢; 9&}%% Ylhe BABXAZRINh o peﬁfaﬁ%oowﬂsualﬂ toltﬁfgxla%ahﬁbh Br gé@mzol yl,
2-thi azol yl thi azolyl, 5-thiazolyl, 2-furyl, 3-furyl, 2- thienyl,

3-t hi enylaroraatm/bnodymatloas pl;erqodlyiuctemrpghmaﬂdwnce 2f jbghu fmddgrbferablmym mmwtal 5-
b th I b d
1 soqui novgine’ o7l Reining Ses PR plagioT S g i S S wor 1

Substit ueﬂhalubm weiagh saftaiibeewhaier aetigd saﬂszs AnduiBlue! Raidy lor FérAlg helisd ens
are selected fromt e group of acceptable ar group substituents described

bel o[ 0G48]ystorlopnayintag bremenatign pn"aAipPatic giben aloay. the 1eesHonamirdaraiin h

ot her ter , . I and
het er oar {SEcrhlﬁcﬁecQat tel%é&]fl ﬁﬁ%sdbeg%%&é&wc a%%k&%llé% rlﬁg & %d]%%n"ﬂqf@lpf& 12 uﬁ%%r?t to
i ncl ude Hh@ﬁﬁméﬁdlcals in mhlch an aryl group or heteroaryl group is
attached b& n al kyl qrou Jg benzyl , phenet hyl, pyrldylnethyl and the
i ke). %‘f I Erasewsfu IYh%seébla © {Raaqhige (04 this inveqitiop| was o byeIpialigs jprocess

heteroal a t
i ncl ude B%%’h]nﬂﬁtﬁ{ggxﬁ&gﬁggéh§ﬁggt?%ht%ﬁﬂg%rHgtg I?% cggﬂgﬂgggica
Prefémrednembsioﬁmemmbmt@nmmachfMyﬂﬁnmmnnadhﬁahnanmnmmamﬂﬁﬁmaméhcmhwﬁ0047]
Substi tuents for thF aIk%I, Cﬁclﬂalhé%B het er oal k and heteroc g{ yI
radi cal s PANAIEAR Ag'epHouls sty &1l & (imbro@yRatiod oot é%a HRFTENE W R

het er oal kyh&ner frélta8b@al B&NYd abdik WYOXS forfy & k@ﬁb&@t‘% ha a bromine content

het er ocycl oal kenyl) are generically referred to as "al kyl group
substltu@nﬁswhnandbwﬁgyFuamebﬁgo@éﬂmnnﬁﬁﬂeoabma7#éi|ety of groups sel ected

from but stitut r - unsubst et eroa

subst i CuleBE, BRGEE: i eEeyr S R P S LB R M bereoar 1
substist Ut‘tﬁ‘@mﬁfatlbhﬁl wk&ts IsUztseAil(Cly ok QaBIgy | Howelagt h inbikRtle OF thids bs b tust@ ek
heterocycloalk =0, =NR, =N-OR , -NR R', - hal ogen,

-SSRR'R es1redm"(l@ ﬁlCh lsgé@rp@)ly leme a sgipkie dli:qent @@@ymlp 1C_13N|:an(§(eo) R,

AR SOV by el N A pron e SO o el TR i

i n a nunerpartallgimiged chlvraesmo tahm(uﬂﬂﬂn nh]h)hdev\uhﬂh empfrovh@ sblnkilityinathe igofder of
carbon atons in_such radical each |ndeBendentIy refer

to hydrogiens (¥8en fipracs wedyi éifIfé{rﬁlflaf%are%ﬁ%%gulkwom%bg ¢ PirEgatin
unsubgt i tsﬂ%c%gseé Hh be gorgi'uctea a¥h bﬁf’éﬁssteh{l lﬂaﬁﬂ ot B cdnedhdad PReES substi tut ed
or unsubstituted al kyl, al koxy or t hi oal koxy groups, or aryIaIkyI groups.
Wen a cdﬂ@ZﬂJndGa’ierall}e spenkéng, | pefarred| bibesnatzme ptdvassep nesedR pr |nrmrfg0|the

exanple qr i s i.ndependent | ted as are each R, R',
Ena” RERPG G e GO hE el GHEDE P Re Ll A fiS ns s ot R
and R arﬁoﬁhﬁ@%@%dt &n&éﬁ@po’i@f{é%uﬂytvl}l&gﬁﬁntaé@%aﬁat’ée%eéém tdeheCRABLASH M t h
the nitrogen atomto forma 5-, , ered rin For exanpl e,
-NR R' i drominting cgentc landiethd - gdymmngit diakige catadysAmo T ol ?engis de@ioby occur
Substituents for the aryl and heteroaryl groups are generically referred to
as "aryl group substituents." The substituents are selected from for
exanpl e, substituted or unsubstituted & kyl, substituted or unsubstituted
cycl oal kyl, substituted or unsubstituted heteroal kyl, substituted or
unsubstituted heterocycl oal kyl, substituted or unsubstituted aryl,
substituted or unsubstituted




heteroaryl, -OR, =0, =NR =NOR -NR R', -SR, -halogen, -SRR'R",
-OC(OR, -C(OR, -C2R, -CONR R', -0C(0O)NR R', -NR'C(0)R ,

-NR - C(0)Wa2R0/12708MR' C(0) 2R, -NR-C(NR R'R ")=NR'", - RRTQShIR0M3ISAR ",
-S(OR, -S(O2R, -S(O2NR R', -NRSC2R, -CN and - N2, -R, -N3,

- CH( Ph) 2,subjurereo (tCth€Aigaldk osaytentared the weacoqrCs@yah Kiguid isplventnhaebet fecngi ng

f 0,.th I nber. of he . ' [
wnorer n R el o8 TaieR mRBcek TS alPetn R akbgerd = o

subst i t utfgen OFithl eliaftal tdab@d cahtkivk, a MBS tdadctbe thadd atBSRSInpEilihed BAPC,
het er oal kyl , substituted or unsubstituted aryl and substituted or

unsubst i talgreduiehalidracpialysinand solyertpodde efude Heagtiphe Ataposan ridsu gertaivor e

t han gne r . e, t he S Sy t]

sl ctod Nt ol AR ARG Rl bR T SRk B BRSPS o1 oups
I S presertrombf9h8§, whioh AxedsuepeitedafoodiBe ke adyaizeidblatslos badied vl testhalBr
heteroaryl ring can optionally be replaced with a substituent of the

formul a -lgtitspmirsRRl hepg Nopromgaayinss vopld fymUremanipg epyaRASHts| §F IMRRLities. o- |
-CRR - or ' I | Ot ffr - jvely,
two of {ReTyiasas F ot ALaoE JEhehd SRosopt a0 T Ry kBt FCARb T X
can opt i armabkfey pblgmeapdtangaombteh T@MEDIst i t uent of the fornula -A-(CH2)r-B-,
wher ei.n ar e i ndependent - -, -0-, -NR-, -S-, - S(0O-, -SO2-,
e toBBf] S St EERAR b Feer ST ARES e bRty Bibarms & e SBETof ¢ he
si ngl e bapslss ﬁe-éh'ﬂ?geﬂ%@%e%@ad‘t&l*%?&e@éé'airfgpéei aRral l'y be replaced with a double
bond. Alternatively, two of the hydrogen atgom; on adj acent atons of the

aryl or HE028loafhd salveny usech wathttho i’y ahé reaspirguedhargehcan bubdedtedibam of
the formula - ) SaX-(CR'R")d-, where s and, d are i ndependent|
ntegers P 1one doUoVRG Geplpirg. BNk Aol REBEI. _g

2NR -, whgs@behlbldgnesits}! | brogdtischdroMethaft, aRtbr&formar € 2idisieprRdrnt, vi,1-
sel ected from hydrogen and substituted or unsubstituted (CrCral kyl . [0050]

As udéd Hbbremeethahe t &bremeadydhlorgetaia, beb2didigeetipne C( ) R-tribsaamgsitang

species fo y stityte [ tituf ) i.tuted or
unsubst i tlljjt"%’? %@c rggﬁﬁ@?ﬁ%’subgtzfé*afoénﬁg(?&ﬁrg]’subs{ ?ﬁ)ﬁeg)églroﬁﬁgé%&t i tgt ed or
unsubst i thrbadbliedeer oabydmoliighes ubBbidnud-@dnahylprpuist | tr@dopentane,  1,5-

het er ocyc| oal kyl . [0051]rl As used herein, the term"fused ring systeni neans
at | east 4HNOMOPRYNE wheld drAmezcRethyyiRgs at I-Premahesangs ons IOFPRIEREREW t h
anot her ry ’ L Sy:§t: i u i

o ot | ¢ e e A e AP AL Mo e,
qui na@li neyo awhnoxertake fmeledie Pickered G0&2}s As diddaomethand ,diblosmonethmne,

"het er oat ont’, j nc|] udes, o en . hitrogen ., sul f ,.Silicon (Si),
boron B AEbEEHIne. BemmbeRlupmieiane foh i ticn S feateaioondin N L 50bs]
The synbqpodR’ WharveeRETRk i PORIEY iRl iihotBA tof @REBSIRMLS isPrebitRelyl fratestt

group. Exenplary substituent groups include substituted or unsubstituted
al kyl, subygei tWeiedinthe uerstips systam ddriegy biloozhion, widlstert caialgidc antivity of the

unsubstituted heferpal kyl ., substituted.or .unsubstituted, aryl,. suhlsti.tuted
o uneub TP BGh AR RSy ot R R LIRS AR BT Y bop S AL e

het engcy Gobahkydntgih Qeqdsthal @BSAIS0ASPHSRGwWRILHRteR, Th Regdr@ iNwaddrO AR tréLtantsNg” oOfr
"non-aromatic ring" is consistent with the definition commonly used in the
art. For s8Relapiedry arlbgdrominafing 3eqnkcd. £ dBOHHIER yioudth gotsantady morhgrn Abewat i c
rings in o] . ase eutd G yq.ef ive
aroant a0 1 s 2 AR b < Ba A fouki ARG A7 LS BE1
conposi t imnimfodubedddtesantan cwendfivaiter indoi thdbiosnigdtfoact i ve for producing a
desired th&rapeuti c effect, at a reasonable benefit/risk ratio applicable

to any medP¥H Theamawnol seiFneiRdhpliesd o the Aromabic o xae sprgsidient Vethamount -
can g anat Ghichl i G&k] ¥nld hEAHERION of 3REMAlink 9851y QRGSYATBGAM B the
di sease or condition being treated or to reduce or delay onset of one or

nor e cl i rasal winae kier APGris Sy ithpt lixred atsn chadidatatiarnt for tukmgdi sdase-fiee feahdi t i on,

or to nodjf reverse the di sease process., [ 0056 he terns "treatnent”
or L r eatigPClabeRb Gy D (o teen Lt i solE BasttERbRuc ng
a therapquhéips 8fif@he fES VMRAAAPCLDahAREHE LR BOR@EKDn AR bEER i ehadhdghronset
or reducing at |east one synptom associated with the di sease, positively

af f ect i ngngse. generpléylughangthersodiednayd hepneneblorymethane, drdmmjabelt ¢tk about 30
associated with the di sease and slow ng or reversing di sease progression.
[ 0057] The term "pharmaceutically accep9t abl e salts" includes salts of the



conpounds of the invention, which are prepared with nontoxic acids or
bases, depending on the particul ar substituents found on the conpounds
descri bedwbansinzoshen conpounds of the present inventi @QTASRA1QI082932
relatively acidic functionalities, base addition salts can be obtai ned by
cont act i ngt% heefesbly &bmfabom @F tosaboht Cowpounttheigadnofahe AP civdhbe satoentt  of

t he desi [de aO’bﬁj]ase,c1 ei t her neat gr in.a $Ui ta@%g I neitt. sol v.en{. Exanmpl es of
phar macedt P RYPHO8E K 551D CPRLE SRYAT TSR et £ FL{10HE PE8TICUH ™S8 si um
cal ci um BIReNIBmAIgaNiby /EAHHG, theBAPESHrbiMimabh SsodRdt kbRtibh keith Wiedhid
conpounds of the present invention contain relatively basic functionalities
(e.g., arfbpabynt e doesdapt indrodyed irfocthe solutiopt &F redlyyy therfogpatiangin the
neutral f 1 Of u ith . i ci h '

e % (FoRLoF k- EATBRLGH b, AL SO0h AOR Sl diaes

phar maceuhéraall [HBragsigptyad| tempahahraddi figbras SADIE. iAvidivdeurhihoseoxdéd isvedt from
inorganic acids |ike hydrochloric, hydrobromc, nitric, carbonic,

nonohydr sFemekr¥sHeican eeisAbr Ciher gpisHie piheFieats thffompad istduph sy aec,

di hydr og ri j 3 fel inadi € he

i ke, asqagﬁﬁﬁggﬂfﬁgnggﬁ%%M§%%P$g§%??%ﬁﬁﬁgggﬁgéé#ﬁaﬁ%ﬁgﬁgééﬁg%%%g?%mgbids

| i ke for mfcAmbedtsiCor pndpilgraesins Gheltny & Elaan@oimpanyyahed ¢he avidiodbis of
benzoi.c, .succigi C, beric, fumaric¢, |acti mandel i c,. phthalic,..

benz afies TP it Bl BEN TR Cmpgs) AeaRest i WEReSaMeoiiis el

2- hydr oxyit iyl 22 Ith QR fGrm sSFlalrYih by ox3deS B CerRftfladidie zbdikgs. Al so included are
salts of am no acids such as arginate and the |like, and salts of organic
aci ds | i K803 ]ucThopresharge @ékelrenino thegeasordyioamel theheadting end sselysts eedesanpl e,
Ber ge et , Journal. of .Pharmaceutigcal Science, 1977, 66: 1-19), Simlarly,
har macedPitca v adte a3 RRE Ron e RS, E provideeom dfeqie Bt 7 boa unm
pot assi undispeadeGhdiiRat 3f thebabkAInatibh Fdabiid REEn BIRPDRitH The KeRE bARJItSRES the By-
conpounds of the present invention contain both basic and acidic

f unctlbondirpduce sTBitsat thafl 3 cheat Kiskc ensnpriaiuteospifee EopnERzed in Heoprekinker ofhase
T e ' 0058 ) . ! ¢ :
o 2 ¢ PRl TR, ST 0N -RE B % sty 1

i nor gani coaghistiide: @actidnemaonbe $thrcdne Eymop @errhdlend @sass tunifgrs@y thekghm of
t he conpound is pharmaceutically acceptable. Further, when a conpound of

the i nverl{seo¥ 3 bral (ieas 2 RFFVaRusdie aryhipsatwated vt BEareiesy the 1aitiabdepaish,
e.g., wigt . I gggr ' ' t he
formul a iogn tﬁgaﬁ?hﬂéé;?ygp%&? gfngfe:{sggt%rc ude tﬂhaé r%agﬁ? eﬁs Ig%(rjﬁeﬁgl%%%rlég?l%%t&gld"

f or m20f tdoafigaeiichsc group, e.g., "- -C2 " or "-C(O2 ",
respecti

v 059] The neutral forns o’ t conpounds can be regenerat ed,
UG e I OO G R it st B
parent Cap@Hafng Nobheree@NVIgHN bR abucRBN R S aratdd S L KhehRr 10 Rt friRpe@mpound

can differ fromthe various salt fornms in certain p%ym cal properties, such
as sol ubiBrpeeys simpwitadigaey tat ghe hramimting ragersebet bremsed ansl thretheqinviabent t o

h f f th d h. f th i i on.
[0060] ¢ U dt gl obd P OR = " BIERE R Shrer R BT b B ounds.
whi chrsar eAlign; @apbeddivigeréedr 6@ shiieel g Drérhinkhe Tho rapsHnd of d&mBit iftbedwhenhei n ar e

t hose conpounds that readily undergo chem cal changes under physi ol ogi cal
condi t i orf§Paratepyr o ideompigatiihiydilings tepmingefepd. s eneatalyje amognt sSNBAEN, 19 t i ng

exanpl es 0fiaPARRIBGSI LR LiouRGGR0kR | RIECLVALIS brBindRAK WWicul 6 ude
phar macedtical I'y acceptdble esters, phosphate esters, sulfonate esters or
sal t s t haranfthasquaebh: as ot her derivatives of a conpound of this invention
whi ch, upon adm nistration to a recipient, is capahble of frovi din ei t her
directly or indi MRle g A LRy Edﬁﬁkﬂh‘ﬁﬂféBrﬁ/ﬁp@jiﬁ’i‘@é%htiogﬁ.r‘?rp’é‘? 1?8@1&‘ !180f avor ed
deri vigt i ge3A" PROGRILS: BF BrofiRe reliNRt thhGfBASCrd IR LA Rl RN ideYirlf the
conpounds of ‘this invention when such conpounds are adm nistered to a
manmal ( éargminabign &vebyduglt assuinirel doyneaahmillniost eff Bdmimnpeulneid tvathey-pomdect

Compound 8 ol B0l B6LEAP CoBRFLIF O LT & DERRBFAFIGH Pt Rebeyet em
rel ative 140 the, Re6&M. 539eebes3.8[HRL lof RrQdnddse IFAE hbeid ok Mﬁghéhtyl’ oBbupesters
(i.e., carboxylic acid ester). Ester groups, which are suitable as prodrug

groups arpgesgahebhel hglek piophenyhgrohe present derdhe sigrand @obarezybxy, di (Ci-C

6) al kyl am noet hyl oxy, acetoxynethyl, pival oyl oxynethyl, phthalidoyl,

et hoxycar bonyl oxyet hyl , 5-net hyl - 2-oxo-1, 3- dioxol -4-yl nethyl, and (Cl1-C
McOXy esters, optionally substituted by9Nnorpholino




and am de-form ng groups such as di (G -C 6)al kylam no. Preferred ester
prodrug groups include Cl-C al koxy esters. Those skilled in the art wll
recogni zewoanioogssynt heti ¢ net hodol ogi es that nmay be emrplrageaons2oBnr m
pharmaceuti cal | yaccept abl e prodrugs of the conpounds of the invention
(e.g., via esterification of a caaloxylic acid g p). [0062] In an

exenpl ary enbodi mea(rhttl t he prodr @ i eat nent /prevention of
t hose di seases an bnditions t kg i Mg nol ecul e to cross the
bl ood brain barrier. In a preferred enbod| fmentaget he prodrug enters the
brain, where it is converted into the aggAwe formof the drug nolecule. In
anot her exanple, a prodrug is used to eﬂi’ﬂ an active drug nolecule to
reach<the inside of the eye after topicakapplication of the prodrug to the
eye. gdditionally, prodrugs can be converted to the conmpounds of the
present iinyesh bothdfpllowars: cal or biochenical nethods in an ex vivo

envi ronnent. For exanple, prodrugs can be slowy converted to the conpounds
of the preseMole phenyt/note shiene polgmed=i2n+ B t4an 3 deiMgl— Pat2h/ deséSvoir with
a suitable enzynme or chem cal reagent. [0063] Certain conpounds of the
present i[00&Ht i Hhewativedxiagd niare wnsainicatlydonEoranssimglynwelargeabrosohe hased dnor s,
includinq h drﬁéed%forns. In general, the solvated forns are equivalent to
unsolvateae i@ n%‘%ogre enconpassed within the scope of the present

i nvenpi o) Cery @B GRPBHNRSAPT, Lhe. present invention can exist in nmultiple
crystalline or anorphous fornms ("polynorphs”). In general, all physical
forms ar@of WseAPhodrheaTeVhdbSweontergl até® BY t he present invention and
are | nt ended. %8 il hdBE iSFRRG R GARE BREMalt INGR bPMaes gPOUNd or
a pharmaceutically accep ihe sa ., hydrate, péﬁynnrp or Jsofvate of a
conpound"actdingsidfer thegrotoad sibisimtaeabrogied "or", in that materials neeting
nore than one of the stated criteria are included, e.g., a material that is
both a sdPP3dndssol vate is enconpassed. [0064] The conpounds of the
presqpt i nventyOof. Cangqantak Apdnnat ur aj pLe@aghj ons of atomic isotopes at
one of nore of the atoms that constitute such conpounds. For exanple, the
conpoundsandan be radi ol abel ed with radi oactive isotopes, such as for
exanple triti %3 , 1 odine-125 i g ) or carbon-14 (14C). Al isotopic
vari ati orf8 of 'R SE%ﬁﬂBﬁﬁd%‘@f fh %% sent invention, whether radioactive
or not, ahe i neRA6FHtiAe Re -WEP%&@QP@‘MI&Q&&MSP-W%)P/HS@YB@ present

i nvention. [0065] The term"solvate" is intended to refer to a conpl ex
formed by[083thi hat prigferisfl te ddadt s ploseaul @gssible) jostshevamhurioifibsemingglcedad es.

Th I b ic . d [ ' d '
of babn, Beelar 4 BB VRS oL hE Pisenabionhio 1y 08P AL Cruto ik “ar e

not |i m tekdeds Qyill Hetih @Rirudd\eNeti oxErh kg [ah @ K REUNY BE rerh ®letiaeWBTstE@AN finishing
di met hyl sul f oxi de, toluene, and water. |In one enbodi ment, solvents having a

hi gher boidPSng point, such as for exanple, DMF, DVA and the like.

Gomposi t irger! NGBS EL.61BOTR! 5L Q0 LomRanimeoh hDSdveRLgn can
exi st in'particular geonetric or stéreolsoneric forns. The invention

cont enpl ah&s, @hnlerstionhl ecimoundscoghized idihagrtab semévetkuth ansss BiomEnScan(be) - and
(+)-enantioners, diastereoners, (D -isoners,i;L)- i soners, the racemc

m xt #Pes WHbriebf USiBh IEtRe ageRt 1k & poripmorliitey forfoR¥erE Higri PBWST PO ISy or

di astere [ i.C J X1 S i i & hi SEARE t he
inventio%gﬁ%ggﬁkkﬁﬁg lgégﬁﬁgg%%bwégfggﬁl%%ghéhggﬁwﬁin%?%égﬁ? In aag%“

subst i t ueatdsstacdncasragn thal foymageep an Anulsoc nd/somer dyrirgs saved lof s dow-ur es

thereof, are intended to be included in this invention. When.the.conpounds
ORI S-S R A Wit A A RN ROAURR A D RSO

geomet ri Grag¥imRtiencald unl ess specified otherwise, it is intended that
the conpounds include both E and Z geonetric isoners. Likew se, al
t aut Gfer i[003&r nEhaaAdCrbsanuinaisn oagens and radursingmehdlide| faettsdsuch @9 6¥Pr:odontsal | y

active (R)- 2 edbe%%\:éthstﬁg‘sa&r 2cBN (fh AL SONE S/ GARLDEB! SRAL S St g i ral
synt hons or¢hi rar  reagent sy or  e8oiv & U hg  ¢onvEnt 'ondl P&t qles.
Resol uti ap eadh éther. rAGEHBhRMtGADS iR APCOINouRIN®Gur §AEKIGX AMBlr&es B reaction
conventional nethods such as crystallization in the presence of a resolving
agent ; cﬁpb%ﬁ%bmpw}on@ﬁw?rw%w diRApractign dipatiss. Hbpe tho rajerdetegpining
derivatizing the racem c mixture with a resolving reagent to generate

di astereoners, separating the diastereoners via chromatography, and
removi ng the resolving agent to generate the original conpound in
enantionerically enriched form Any of lthe above procedures




can be repeated to increase the enantioneric purity of a conpound. If, for
i nstance, a particular enantioner of a conpound of the present invention is
desired, WO 0sm2b®B7pr epared by asynmetric synthesis, or Poy/usesiowatoszati on
with a chiral auxiliary, where the resulting diastereoneric mxture is
separ at edagtadistthe raenef Imaas yragyfoupteiceathedise of praximadte fedds ipdeggrbasior thalt

enanti o S. ternati |y, ere th | ul e, cont ai ns asi c fungctjonal
or oup, s aenreran BcalTl saots ol o TR IvERR Ay PalR™ Guui By o
car boxyl gs@iatiofliass BELOTRII 6f At Sn GBIt Wil BREiNE.t Mt AMbelieved that the
appropriateoptically active acid or base, followed by resolution of the

di ast er ediemnget preeontigions dharp1Biz de ttho petivecqaipdysaistate, q theh ther catiy Sniweeigicaphi c
neans <kn i t, t r e en. i rs. In
e el 08, WO SUBSEONET ! SERUFEY k08 U, BOBDH OB
acconpl i shabtubsd ing b FaRRIr eghitapikdieRtph ekt Iedld tatlethes t@thiaothay Wispiages,,
optionally_ in conbination with chem cal derivatization (e.g., formation of
car bamat e§iaceymaicheshn dieplpappingige dyeetiMerein, the term "chiral ",

"enantio f‘[ﬁﬁj}ﬁm HXViﬁ% rth& Edis %Cﬁ'agéea%&?era?‘ge k&Rl éoﬁ@n&/gﬁﬁg"reﬁﬁfoﬁr thalQ @

conpound ‘havi'ng an &nanti onmeri c excess or a diastereoneric excess (de)
of gr eat diquidhknelalobinetOtg apit ehenrahthyt thereat beat disaipatdooyvay O%mathe fevpdine
preferably greater than ahout 90%.1n general, higher than about 90%
EnantPomsl e, BivioF Ashal SBhei B SebiBearrergare i tiEy 14 Hsarar FadmegTey

those compe§blel ORS W LitrAbEH @E LAAG ahRss/Snde r&cE8h ShaskNAR &L R4 and
greater than about 99% ee or de. [0069] The terns "enantioneric excess" and
"di ast er ebsperdien.excess" are used interchangeably herein. Conpounds with a

single st center are referred to as bein resent .in "enantjoneric
excoss" , DEHe The &t o seyeriseshupe i Brrertor alh br dha aiopht 18550
present itd acébn@Sish HIRONERE HiGsiBxERSHinetidnORifR]ut Hhirleh@E Mhe' id8¢kk vafiEHibifer @XGeSS "
is related to the older term"optical purity" in that both are neasures of
t he dane nshdadonetaas haydléngeypgasesf ee will be a nunmber fromO to 100, zero

bei ng raggm [ i Lcal ure.. i.ch.in the
past m oipORdy o o A0Y ol pE e kiR TREN bt gl RTRGHEE Hhugtly

char act erthe edcioy si96 ¥hdéesigh, HeMeaethnerk e bé Baddiel fpidake oadingfavitdofo ariet
enantiomer and 5% of the other(s) in the material in_question. [0071

Hence, irndfa BAKEEMRRnthe fepding ADRARSAVEIABIE Wddhg akidinntsiafely hapdie HRG ng a
first stareql ’ i.kional i a conpound

of the i ﬁ{\}gﬂjto ?@drf%ﬁ%ﬁgl?ﬁcllﬁ%g%r?@ef ?Sglgfes%gnﬂ&%:séﬂ%b%a%%ggﬁﬁtﬁ?I?Eﬁﬁrgg%ls'ast ereomneric
or enént i[0042]i cDenicets mffead, theasttoalboutnt8tdeprattion aidsy should dakepadiout 90%

and nore preferably. at | east out 95% a particul arl referred
S0l morlEmpeRe PABE e S ra aparsre i MRt 5 XAL bt iy il phe
enant i OMghj & SXE&ERILOG: -ab°t RRASEouRBAYandGiBreatsud ARt tha PRl o9 7P0°Ceh dve@st
about 98% at | east about 99% or at | east about "99.5% I['n anot her

enbodi nedt’C vitd wostpatiplly @t thehbrommvasioni by eccuspdintThenteedctd the reactor are

di ast ereaner.i (:altiyyf ure édi astber otmeri c,or an%%orrgbrei C_excess, | F/ab ut
1009 . Enant ' SHEIYC S MatBst PSR FEPEREESs AR BY {&t &Ched 8Pt Ve to
exactlsy qbftiohh@bssstiReleRNBhentRhedabobe thet Rasfonad previaéd et adédi@aesum of
at least two other stereoisoners. In an exenplary enbodi nent, enantioneric
or di ast eebner The ERpewsire showd be meavded a deseve thedeed arepahibrargicelet abl e
stereois , i rese i i . St.er eqi g r

det ect abﬂfem ‘Hﬁ arlt\f({:goﬁ)(?eesn rr%aﬁll g}?f: g%acgﬁc E@?Q@%%@%@@% 1? hlz&gﬁg %?;egupr%rxt ure
can be deit@bsphead ptesiures bangrir mnal Yowaler, eihbigh, prayales age whipiettrrédPinC.
[0072] Integrins are a large famly of honpl ogous transnmenbrane |inker
prot ei ns PHEZOENEKE Of FEUIPISHE AR pRYT $A161Y BaTGtal ALEISC8Y0PISIHER A nost
extragel I4al.af@Rt ri x proteins, such as collagen, fibronectin, and |am nin.
The int ediréi ns are heterodi ners conprised of an achain and a b chain. To
dat e, twdA044]1di Siteseqrnt itotthgréactanetaed ocialpst Seedyadie ist pomiSilde ftb eallomt the
asubunits and 14 different b subunits, have been identified. The term "a4

i nt egri nd“AGIAR PASLY PREIEIKSE TGF HBE dP AP WEr At RAPHBTIRKBY CBFTL sdf f*ace

r ecept or etiRtibeORRh NborbRgnadithe SHBBLE 7Ha1 T BrothinB, RNNIAS thd €rheatBrenict s.
VLA-4 is an exanple of an a4 Integrin, and is a heterodi ner of the a4 and
bl subuniwam teradoits/ 8] te delpdheifiratgicansumptiematsl repgitoatay muctGanthe &id iropsne] 007 3]
In various aspects, the invention provides a conmpound having a structure
according to Formula (la), Formula (la'), Forrmula (Ib) or Fornmula (Ic):or a
salt or solvate thereof, wherein mis integer selected fromO to 4, nis
an integer selected fromO to 4, pis an integer selected fromO to 6 and
m is an integer



selected fromO to 3. In one exanple, nis selected from1l to 4. In another
exanple, nis selected from1l and 2. In yet another exanple, nis 1. In a
further ewerploe27087is O or 1. In another exanple, p is @®CoOrUs2010/080832] |n
Formula (la), Formula (la'), Formula (Ib) or Formula (lc), ring Ais a
menber selsecpedidat.olius wbgariicularbddairabla sdtest the prastitiangyide¢idegto, foxg@ethwse

ht hyl d bsti t ut ed t t ed het
o ot o RSBl a R R bl oS e R GRG0 s 4§ o B ElrCfap |

Forrmul a (alnb)rdg)ra aculmbluﬁle(gl c), Q/ i s a nenber selected fromsubstituted or
unsubstitute cl oal C10O cycl oal kyl ), substituted or

Kk -
unsubst i t[004d ftérr @@Mé@dﬁawwon(péetgd ang thet gdg gmee Abaive diah epssedeihe| wedekyl ) |
subst ict ut ; n d y ( e yl)
subst |5t ut g%:ug;l I&nisug %”Ectg}{egdfr tehreogeray o a?lla &yém%d cq}‘? R%tt&[ n AoS g% 3&18% ein
t he aboverstioukty,uf e, cride resctBmhaidstouf fod t}Qﬂt rrwmtsu laﬁy |otg,a&1ﬁdp1a1s¢/tha( &. tgeatedphenyl
or naphthyl) or substituted or unsubstituted heteroaryl (e.g ridyl). In

a parti culoam-diammidhe bpmipationec iR BURERGIRY RiPENG, SUGK hf@%@rcog@mge%né@ from
substi t ut I i i d
4-chl oro- lg eel(r%?/ dll?)erciﬁllg)%%stl ?ut eﬁkgp%nl(segggitnFt%tglgﬁttofdhgﬁgntgi;mﬁg% e
subst i t utsethbbr bronsd sBit agadd tiapdet dfyduch sedusingtagbmd, Entiansipgtei sulfitedédnphenyl

bstituted bstjt bi ph | -4-yl). and bt'.tt
s U0 T ars iy Fagpribog. handrac reodie e lehT A date gy Hecyter
[0076] | rSdfl?JdM@Ol( Vﬁ])ue oo MHeferbledit)is rdeOmEnged {0Mot Ae FRUMM 8 ik, or€ach

Rl, each R2, Rla and R'b are nenbers independently selected fromH
subst i t utasg 0dTﬁf§lﬂi£ﬂIH®tS¢dbltoerdncaﬂeldy¢lng egapt., C1-ClO al kyl), substitut ed or

onsubst | i) MRETORN, 65 Qo by RS BSbEA DB BB e

substit Uts?éal@rﬁg HO SERETe dtHéeHam eleclica€ BE kSlatidy bf (Riddal HBr i Reclied m@eﬁeétewl
het er ocycl oal kyl ), substituted or unsubstituted aryl (e.g., substituted or

unsubiSt i tRessiscpAHOR. Sinca REMRing land othgh aetive hrertingfing seasknstdan be @esket isioar v

(e.g.

£ & o Tt R SRR ol AR b e B b ISR R 5

,  C( O ORIaZsists NRLbfae Sk fehd in hdiRhp € E)sORIL1ow ﬁd&iﬁeﬂlﬂhﬁiﬁlﬂﬂﬂ:ﬁne cdNREDC( S) NR12R13
, NR15S( O 2R14 (O?ZNR12R13 and S(O) ZR14 , wherejn z is or 2. Rl12 R13
and R15 Henbls watchaugich dlont ngt 1@@? éé‘tdédlmer Bty de%watw% 9%%1@./% Breandor
unsubst i tdf% ?éhu%&%f Bl%ngne 1&1%% %rh habus ayh%t rhitd R B6n Hﬁ§s‘1§%ﬂtt6"ﬂ?ed
het er oal kyl (e.g ere eteroa y ), Bstl tuted or

unsul@ét i tquerch waaty:f or qawlnslh waterr eeduomguagsotrsiutiont éﬁlcheh@qmclyﬂg cognybett) twat ed or

unsubsti t ut.ed, cycl oal k ) C3-C10 cycl oal kyl ). and s stltuted or
inoubet | (gt RS Sietbrmblid dquety piass 5 e e Bhee” HERCPSEVE MBSy 1 )
R14 is adaﬁmrsolv@fé@gﬂnﬂ@mpc 2k el Féélufré%&yﬁéﬁth{eﬁi ed or unsubsti t ut ed

aI kyl Cl- C10 al kyl ), substituted or unsubstituted heteroal kyl (e.g.
- to 10 [g@‘ﬁﬂeréﬁelhté? evatsailggoh, and iphg e separetiomanduarydsidlitionalk lerdrrameyrlemoval

substltut dor unsy stitute ter stitu r . .unsu i tut

cye oal kyfer dugt XS S B RO AR om RS ot budeStadF NRUBIN plieEl

het engcy ghagd kith 4 8agc sodunt BorbAydred¥bes@sbnhetrae aeysHyadatk vhd -itsRdcta@ndyR13

together with the nitrogen atoms to which they are attached, are optlonally
j oi ned t Pre@ick actgo Ctoavqﬂ REpHblce activienlyonTigo spEgjes c Bstudrg awl@bkh@“rre%tqdh t he

atons to Q n J f

7- menber e%ﬁ%&h ] 'tegﬁgﬁg,(lfog%tsﬁé{rﬂgwﬁi L%e }gﬂe&?@ a%d QI\{/% g}hﬁltbhey are
attached deﬁlval\&}@tﬁoﬁﬁed Iﬁ;(mp ahae@lretameﬂohslmrﬁna‘imgtageﬁt r(regbery@dblrorrﬁ@s dar7] In
Formula (la), Formula ( For mul a Ib) or Formula (lc), R3, R4 and RS

are menbebEOPREayE ﬁﬂémfrcyalg%mcwé&alr F ONPIqMaSjHags; f‘mhéblthﬁ rbr%@ﬁ@g@ Petiteed

al kyl3o( €. omigek; %e@ir&‘é&uced"@)l &Sﬁﬁheﬁ angrn thd casErof He'N '%?c)mld\%y tﬂ%rs nfdid £dlior
unsubsti tuted aP Oaryl, and CN. In a particular exanple in the above
st ruct ur esducl3 to Rddlamdblﬁﬁncw andefred aidirfeOO18]s, the therorfwbmu(ﬂ bdrohjidutaa a( 1 a' ),
Formula (1b) or. Formula (1c), Ris a ne sel ected fromH, substituted or
unsubsti t Y APRGHon( beg {0 | regicecde Ay gP@L‘HQF‘PP‘EPP‘&& PETSeRin & P EdaY

het er oal kyhct{; fe., té reHﬁ’ct@h@%@ra%‘ijodﬂebﬁbﬁﬁﬁlhé’ IploseSUDBst Y8t vely, the
unsubstituted c foal (e. -Cg cycloal kyl), substituted or

unsubst i tamagt Oém@b@rlotlaqi uséélsgthat @aounp nereiwher hegldledosh boydosal eyl ),
substituted or unsubstituted aryl (e.g., substituted or unsubstituted
phenyl ), substituted or unsubstituted het eroaryl (e.g., substituted or
unsubstituted pyridyl), NRI2R13 , C(O R4 , C(O NR12R13 , C(O OR12 and
S(OZR14 , wherein z is 1 or 2 and R12 , R13 and R14 are defined as herein
above. In one exanple, R6 is a nmenber selected fromH and substituted or
unsubstituted al kyl (e.g., C1-C4 alkyl). In a



particul ar exanple in the above structures, R6 is H [0079] In Formula
(lc), Eis selected fromQ S, C(O, S(O2 and NR40, wherein R40 is a
menber seWwecbsx2f0sem substituted or unsubstituted al kyl PCEU$2010032964

al kyl). In one exanple, R40 is unsubstituted C1-C4 al kyl (e.g., methyl or
ethyl). [1@@8@1 thim p@mgraehaﬁplterm i“‘avaHoblell| & Qsed)inmon(ldcabyl with pgfive bsrnnnir% R4,
R5 and ar.e each n_anot her n and
Ro are cdRrtif SReEd bin BRGe FEend BERGias A0t i BRERSIEY hredhigane

st ruct ur egasiC ahdlINBrohdafi@idiUliénobddahat thendankidied aatdrialOhreFidt dtidddd within
wherein m p, Oy, ring AL Rl, Rla, R2 and R6 are defined as for Fornula
(1a), For rialids {9 %uc;l anamf@enftéhamhfaf ‘(an?t beatsonayed Isimplbiebyescantast evithi the Bodinm a
(Ha), Forﬂg'g.%}grdﬁ S 1 &lFormJIa (lib), ring Ais substituted or

unsubsti t Heny or substituted or unsubstituted thiophene. In another
exanpl e, [0049]0““1&1&, {adatic acﬁ@bﬂﬂJtc&lu{ﬂﬂ&o}ol@ﬂn&'@Edﬂuh@l (sl usbd to Cyati the argmaitber
sel ected from substituted or unsubstituted aryl henyl or naphthyl)
and substRhgtf &8 aﬁPeQPﬁé{lle%@c istfgtraef- néhe pHa? the(sedlgm b%yhx@gdﬁ)sohmor%gs AUqh0081]
In one e (Ha),
Formul a ?tHa g’for Fo a (}faik%?]as ???;H%&%F éﬂ gbauit @?a[nglﬁ b%ngg%)éh oogpa{ﬂ?ec or
het er oar greibd ¢chat thmgforrﬁecbaqmleamsyphasmgsn f:mtadtvntintlhud@aphcqﬂmbq pyri d| ne,

t hi ophen doxazole..n not Ais ph | or.
AT Rt R e SR T Ot Il g
Formul a (sbhlidtdh.is Rty lige fa'ﬁ‘k@- of ,frd?ﬁ aE@JtnGjb? t& Eh&): 06 vRos %élurﬁrb&&llyﬂ%td@

t hereof, wherein m Cy, 5 and R6 are defined as ‘above. The
i nteger dapesd @reﬂhe¢mteldv¢lgbtrnf0h¢tneamngfhleltlpmt eger r is selected fromO0 to 2.

In one e |nth f or,nul a 4. R5 and R6 is H
[00a3) | ABERHC b Tnbiar e P IEa B B35 Glrolifyidd e s v R aiRadfuld
i ndependeubbbcv ab&lt &GP E tinfl rpRefe AIbBNG thi2the WIS @A GRoM254°8 fondhepesientd y

defined as above. [0083] In Fornula (Hb), Y1, Y2 and Y3 are nenbers
i ndegéndexie| jmsagthetsr ampingined, dutingnhe NR2ENeh Peire, Expemenation bes Swwmat  at

| east on f Y, t

her ei nabge%[ roé%{ate@e%ﬁire %r nsoglor%? c}ﬂefaﬂdgr%te th(ﬂt Rfllj\{ B %g({ahgﬁésjﬁi%ﬁ‘fl tuted
al kyl (e.lor bodies tind thieadaldr labifsbioating thelol g hek-t&npdritykes,obsaifast i t ut ed or
unsubsti t é?d het er oal kyl (e.g., substituted or unsubstltut ed 2- to 8-
menber ed A8y OEIP%W‘)“C%HB%F‘PE}F%F BainfriRghior ot [spedhatyranepat RY fimeaegded
substit Uttg%b%'i %%&@ﬁfs Lt tr%t Qﬁ’t %Xﬁ:érﬁgj Lﬁyllaas’t aﬁ&R%tO' ity 136 deemed to
unsubstitute Iheterocyc | oa Te , stituted or unsubstituted 3- to
8- merer dat rhaneethmyrfﬁcnahtkyﬂ)e practbsimet cdnechooke allessdysimdunt eda arepter aamdnt

substi t ut d or unsubstituted heteraaryl .. | on exa R2a.i s, sel ected
fromH arfd E0HSFiE{L gﬁlfj’nffﬁ%b%’iﬂeflﬂ‘?é@tl@i th @e Orgaltify phasgy angk py |y |
[0084] | mgedudr hi@bre QYATRY Beattldft, %m%w@qﬁo@aeamlm RyRRAD] fbe?ﬁ‘lV@) @in at
structure accordlngto Formul a ( or mul a or Formula (VI):or a

t aut oner ,abgal 45t tesdlat & Itsrthcccaftxfsd thmeh@il\hbmnldb;s arfd1anyRR-suRBjes Rdhd/oRN-and R6

are defi ned as ahove. The inte sel ?}%t ed fromO to. 4. Thﬁ]af lg\ger r

i s sel ect®HFrBRIY PESD Af0BES "Frﬁ( eé‘ﬁ% Frecd, BReSHGi K gt S LRR
abovesenhgdiiaendgh s%néssarklim*l%ge@] in\dRexp&ehiagdloy thetlﬂﬁmhﬂa/}ﬁlﬂb&ﬁ%rg@ﬁ'ceand

di scovered that in vitro biological activity is generally higher, when the
pyri di nortesicpyinéaierpdpser i Hlys isobmegdan |at1u1t1cédaso¢1 dwbsm Ithetﬂ&tatqmdtﬁweam@hml |
substitu such as F. Hence [,8xa t.0 f t he
above eniBuMiEHE AT S sipirgtopf S RahiEy & RTELE SRR e & P Pitom by
hal ogen (#dghe dfaw & dhe cﬁ\lea@@bdeéecmalt&ﬁberaﬂamf&mbhy%c qRicker@hg B&urf¢hdand R5
i s independently selected fromHand F. In a further exanple, each of R3,

R4 and RSt itigep|inqompleie phxistshrar atEiapbecrvesh chngsrhig®r teapermgresiee RbigvedH and
t he np tr .Va),

e PP YO RSN, DA ABLEHCHAES 26500 0t nTRrHbAG)

wher ei n mgspdeyallyRihenRémaeatulefinracksasft sdfavae ulde i nteger q i s sel ect ed from
Oto 4. The integer r is selected fromO to 2. [0087] In one exanple, the
conpound of the invention has a structure according to Fornmula (1Vb) or
Formula (I'Vc): or a salt or solvate thereof, wherein Cy, Rl, R2 and mare
defined as herein above. Ring Cy [0088] Cy in any of the above fornmul ae can
be a ring or fused ring system In one enbodinment, Cy in any of the above
formul ae is a menber selected from substituted or unsubstituted cycl oal kyl
(e.g., C-Cg cycloalkyl), substituted ?zrl unsubsti tuted



het er ocycl oal kyl (e.g., 3- to 8-nenbered heterocycl oal kyl), substituted or
unsubstituted aryl and substituted or unsubstituted heteroaryl. In a

parti cul awexargpi2eq87Cy is a nmenber sel ected from substit BCEWASEE10/032932
unsubstituted aryl (e.g., phenyl, biphenyl, naphthyl) and substituted or
unsubst i t[00%4 hElneem&@aqulhe :(ha)vg desapiped dgueougodustié sodiiun bypodhydridé iragtiient ¢mn

th f d d 6- b, d
o or o AR by Sed t B s e VoL el Siep Sud Phies Vs RioTRRE ity
menber s Ir@@iﬁ/@ﬁﬂdﬁgﬁwp@@kﬂcﬂq@@o%cmbﬂnaﬁmsﬁﬁg@ ueldeer ei n each R16 is

i ndependent|y selected fromary substituents. In one exanple, each
R16 is al erItllﬁdE?féﬁ%ﬁ@layogjeﬁ ta@aalf hesting, of st sIrRANiE ddhassy prigks th#hd t ut ed

nsubdt v opsgT HEPhidieifhahert HeREE it R L oo R 1 Chars PIEEY' ot Bhe
8- menber &d)rdi‘l@ﬁﬁﬂ@&bzktpﬂe)lt substituted or unsubstituted cycloal kyl (e.g

substituted or unsubstituted C -C cycloal kyl), substjtuted or unsubstltuted

het er ocy dP8RIkyffteiethy finad weshing. the Premiqupdspdt pParases Bom e adneavp dhate

het er ocy

nsubst | COrad hekon S 1! i Sogt SPLHORRh OB A SR SV it

C( O NR17Rb8 tp y@xTd GpINRLIARDE aq@cDp PRAsE. , THRZE G0 RabtenahliR2CHG( ) QRicved by

NR20 O NR17R18, NR20C(S)NR17R18 , 0S(,0) 2R19 0 2NR17R18 and (C»PR19
ei rkepPing the yptepat rr:@eé éﬂm@é%thRR@‘ RS T B el

|ndependqgg&Xxéﬁkgﬁgggnﬁﬂﬁgﬂ531g?%hmssubstltuted or unsubstituted al kyl

(e.g., substituted or unsubst|¥ ed C1-Cg al kyl), substituted or

unsubst i t[00%d henes tbalsklybnt(les deen Hadbed pffuthedobds unsepsited (oedthg wate by

8- menber ed het er aIk tituted. or.unsubstitute cl oal.k

Subst 1 ur Vb RSBt Far et gl Rty T B RSO bl ¢ ut e
het er ocy cogddriphal( @fyfhg teSiuhGlds! 26l keepinsnBEhd thet B oBthd Golfds METHRed R

het erocycl oal kyl ), substituted or unsubstituted ary and substituted or

unsublst i tsotidy akeithe daisped BARCnauirbE fort vpeimdhe wieHetizatien Mireecsyet ®isom t o
whi ch thqﬁ %ﬁ@ attached, are optionally joined to forma 5- to 7-nenbered
ring. Eac is a nenber i ndependently sel ected from substituted or
unsubst i t[00%1] ahkyther @ethod thatbhaty betueetub mhumsiuhl&tg’ tvith ddwClL; figlymkisy lis) to
substituted or unsubstituted heteroal kyl (e.g., substituted or

unsubst i GRS Hherrean ghase ks é%FOFFQP]érdéélP%W PreVERfSQETPLiOR BaUesy tUhWiRsstiliut ed
cycl oal kydy &afr,a lﬂ‘?g% flfrﬁ'ggﬂ)o%tof" %Sébgﬁh?(f(dét gg‘t'tlg‘%r VB?E}I& éi)er where
substituted orunsu Stl uted heterdcycl oa stltute

unsul2ét i tsatvedt Gn teoradidie ndreswed dndttbe msyktllngahky)hg meﬁLdaBthetdatSlé}denlpulated

unsubstltut ed a nd substituted or unsubstituted heteroaryl. Adjacent
, tod@gﬁﬁnR@%ﬂpﬁﬂﬁw%ﬁPﬁBﬁﬁéﬁﬁﬁﬁuﬁb whi ch they are attached, are
opt i onal lgos8)i NRthetn@r b&IMtAizatiof B cOnBRAREDF thdahd8F plelPAior Hr W&e@%@é@' e,
t he corrpound of the invention has a structure accordl ng to Formula (VI1):
wher ei n nviped fiiin AyapRiatorR2, faRBie Rlm eRBp@m@r,R@ canignuhas i stragel kaﬁlea@oveievm X6,

X7, X8 and. X9 are al s herein 0091 n on t he
rorpound Stransialits leterahlo AR AL S EHRATR IS (RS i B EEETRE ()

For mpisa  (a¥irhinin oXidé.| ftahs 68l folhd vaekigdud 109 paits BlweikBs of BumMm Radaper R6
are defined as above. YAl, Y-2z, the integer r, X1, X2, X3, X4, X5, X6, X7,
X8 and X9 08rnarty &y ivrraght £6 diselapd (copisined) B@g’ﬁ is|shfficiqng e Frapoveimmrites thpfe

conmpounds e V. cture according to Formula (IX),
Formul a ( ﬁIﬂbtutLF[or rr%ﬁ%gét PTQaCO?Or%tat El{tyomsr, salt or solvate thereof,

wher ei n 1P0%P] Rlhe 82 goRD, briRhindRonand wksbk-ap @rabedimeedndde thb@veparaion okhe X7,
X8 and X9 are defined as. herein above. [Q093] In a further enbodi nent,

or the notety:s WVHCRAR Blizphén %di?@e?%?ﬁlﬁﬂ |Haéhq Ragichetiis inender off will be
fr Om3‘(werr@éanlew tha? s@h BAPEYSe 3&'035&91@6&15%8\/@ \%191 éferénc'esto Atndud Ggef sel ect ed

fromO to 4, t 1s an integer selected fromO and u i's an integer
sel ectgd fromO to 2. [0094] In another exarrple cy is a fused ring system

0 ellets , 4- 3 1 l l l l . t
benzo- orogeu)i dﬁl‘vtaﬂé 57 é)@llet%ﬁ’gzéljfmﬁ{lerméﬁﬁ QQ k&?l@é@ ﬁrﬁ‘fo@i'ﬂﬂlgbtﬁg ?@l‘letQBf this
In a ur

pyri do- |soth|azole her exa in any of the above
enbodi meringentign4 F@ﬂl@samplgt the roelteg st ¢ftlﬁut\BG Sp¢ﬂ@ri33ﬁ| padletipger bylproduFiog a
exanple, Cy has a structure selected fromwherein u is an integer selected
fromO to 4 and v is an integer selected fromO to 3. Rl6a is defined as
R16 herein above with the difference that Rl6a is other than H In one
exanpl e, Rl6a in the above structures is ORL7 , wherein R17 is defined as
her ei n



above. In one exanple, R17 is a nenber selected from substituted or
unsubstituted alkyl. In a particular exanple, Rl6a is a nenber selected
from nmet weyeosnd7@rhoxy. Each R20a in the above struct ures/ussoionsm®pendent |y
selected and is defined as R16 herein above. In one exanple, each R20a in

t he abovdlatingoteltries shgatfe highGd6r, detreed erpamkae ycontimgs:saalt 1@Kingdd virke :
wherein Rl6a and. Ran are definqg.as here%n above e¥c§ﬁ1 t.hat gﬁih, Rl6a
and R20a, Vs 8° BRI FHAh TRt 6 AR S RIGE UGy SRE X RMTH: £ AECSEBRE t Y whi ch
they are atdpge@dxtradd @At ke flewnRdmeR th@ubh ahdorifite(d)r FENTMRS @dhidh Ng.
[0097] In a particular exanple, the conmpound of the invention has a

st ruct ur ePredisey ai lagpt vae Fomneuprd pixfarybly e phurghtytof sirardst ofhthe male felgweddtyer ei n

ring A, . , N B . e erein
Cbove [ 0o8uToip St sl affainsoip by B o hoPRE. I B Bhfe SR She”

st ruct ur eoat o0 peil¢tiet,q skt arIRad{ckloh &ingirieefing M amalrXthh] peldiizeeB00 sdrizg, A,

R1, R2, P, g, s, X7 and R16 are defined as herein above. In one exanple,
X7 in t he“iHK3y 8trands pelfetices Brabepdgppand pelleizer dRictemuiemapiik erigier-wHEr ei n
Rl6a is I i , except that Rl6a is other than H

[ 0099] Iﬁﬁé a?%ggg@ﬁ%zﬁlgl}gfﬁg Eelgég%%lr%di ng to any of the above enbodi nents, Cy
i s substi[00éHd Vhilansthbstquipmest darpyei aylizedr ode stfificitntt ade effpbrdvey way of

Exempl.ary. conpounds of the inventi.on have a structure accordin o Formul a
(X 1 05 oroRORAIE PEl BYESHHEE S RIVEnREY CRTBEseOHHE eI RS el
herei n aRQu4gted| ath@ BNG BNATRLS 3%GAIL Ekgn% Qpef¥edtindd?eredR¥R mild
enbodi nents, R, 1l6aa is selected fromhal ogen (e.g., F, d, Br), "hal ogen
subst i t utapdratiogemond@itiott dlhk yextridatg . fronCREE) extradeeris atkstized detpre omaftay the

ethyl), substituted_or . unsubstituted.ary e.qg., .substituted or

nsubbt i Rt GRROES PSR b b Rl Sty of R AR methog o ut e
or unsubsdoolitd @ ek efueRay by(RsGige ihtdr BBoolindl IRRIEREh AshwvaRl hiacORMK a
wherein R17 is defined as herein above. In a particular example, R17 in
OR17 lps shilkedt wifag srahar3a chillpd matallie gomyeyon selbstriusatodd enoling gas guch ghenyl )
and subst - ituted heteroaryl. In another exanple, Rl6a is
NR17R18 }fﬁﬁéggFﬁL&§§ﬁ§§@5k38 are defined as herein above. In one exanple,
in NR R ,[06653]s Ghand Rei gfisaliast edyd noraffeutisd itheltcealvedsion nsuthet bihdéreftee
phenyl . In anot her exanpl e according to any of the above enbodi nents, Rl6a
is a mentsefrudEreerarRiiser oharkissheinatlgasy Components (4s) ynd &i)atq pehickéerpy is 2
unsubstigﬁ&ﬁ&jgﬂﬁﬁ%b RdesSubstituted or unsubstituted phenyloxy. [0101] In
yet anot her exanp e,ngx I's a nenber selected fromwherein v is an integer
sel e@led € r omfQtming aamwhstxonessteandiaftnegesn BAPECe.ed biyrpamife the flowiAgiselOn S or
NR, 30, wherein R 30 is a nmenher . selected fromH and Cl-C4 al kyl. . 0.,

ot hy 1) . Each e SHBar ATioHEN 000 PORCET MBS TS FIGED RS SUEt Eis] and
is defined as fheeibly AROVSILPIE QREXAMLE mBRSR fR48&s of hHenaBAYE are
structures is H X5,” X6, X7,X8 and X9 are defined as herein above. In one
exanpl e, X , Xormed;and X are independently selected fromN and CH [0102]

I n yet anot her ex | e i nmenber selected fromP ETI.ZED. LOW

VL EOULAR W P BRR R GATs eDi T e P THER Rt e EH AR 1 0001)
A newshi ghl y- gfdk@stdom eeyol Bels whbreb @ vudminaadls phreweiihbellbi@@hmat ed ar omati c

pol ymer conpositions has recently been discovered in our |aboratories.
These corbosi tGaB¥HBE puapliepetlpls t9 drominte:a classifier that removes fines from the pellets.

C6H( 5_x) 2O = ) j i erage
nunber i ?K{%e_t{ r anévg’G 1'Jg% E%%E@@g‘gﬁ%%&%%ﬁ?ﬁ @%@?Qﬁ%’?{fgl}l@%@gﬁn@ ;liﬂgo Se(‘?‘f\s/arre
or diff erfars daridg the deopnined ehereligti€ier.i n the range of 3 to 5, the average
nunber of all of the x's in the conposition being in the range of about
3.50 to about 3.80 and the wei ght percent of brom ne as determ ned by X-Ray

FI uorgsceson, SREPLIAS SPAYs ko 1Y ENGiROL YIBLinRMGbA 4 P& i 3186 19foRbOout
73.4 to apayr,.. 4. 5. A detailed description of these new broni nated aronatic
pol ymer W&&H& APLEOS FaeRRERAT SRR BIRIERET B LGSR Syl ¢
comonl y- d Provi'stonal 't Sceat ent ﬁPEéﬁ%lon > 1817118 BrgY $19 ed
Decenber tRis in@8on & 4 ni¢ktfoel i@SkHieh B cohi&hioh Sf hneRItPALALREYNETERAPChito a
reference. [0002] Because of the relatively | ow nol ecul ar weights of the
pol yrer s fwing aedhis\rendusited atan(devated EMPRIATYIR i Ad opgiiatiee Bevosstindeoonh | it
woul d not be expected that the above | ow nol ecul ar wei ght broni nat ed
aromati c pol ynmer conpositions would have sufficient intrinsic strength to
be directly converted into pellets without co-formation of considerable
anounts of powdery co-product, includi A4 powders in the formof dusts. Dust
and powder




formation is of course very undesirable, especially if the dusts becone
entrained in the air. Mreover, unless the dusts and powders are recovered
for recycwe,2otomeres7f ormati on would result in |oss of degcraisb@opsmddrct and
consequent econom c | oss. [0003] The expectation that the above relatively
| ow nol edulvdricwdiegxtrugatt yirean shendayiot extotdebas pollpticeetiefore draafeer shef xtoidatet

intrinsic strength t e .direct .converted into pellets w thqut
bor f or e BER S B PaEdn i Ea it MR T e P wB iy G it oy
powder s iif 4 Bevdi Qkirud:, Bustdivine R8s a8l feimiAE hakola¥OE bl QAR isNcdlirently

| aboratories. As pointed out in commonl i/-owned WO 2008/ 011477, anionic
st yreni c WoPyzeds andspreferaidy smspwried fqgapgpstey rBisesoludiopei yeniyriatieduced me thsy use

of anani gnj I rizati o I H bi t y ity .ta form
subst dnt 1 Gr R RBl e Rt ol S Shar P pe A BRENSS Ly e

t o pel | etTyphcallpesueh coludibn of sluappeHcdntalhaih thdeangebl ebhayt 40mb alssut 8Owth of

t oget her b% an extraneous_ bi ndi nfg agent or the like, tend during formation,
handl i ng, BARE/ eedhar hedriahveighbeldhk SUpEeR o™ 0 revert to small particles
and fi nelpjodliyvi 60 RAWEHNt ¥Pi Gal LyrlaaleifEd SRS "JhiBRS by BRGEAWSK.Qf this
characteristic, various conventional pelletizing or conpac¥|ng procedures
ar e unsuitecinbbglyas ghnodigcized) it tioan duaihe dpedlini Gorimatist,ypalet hapdingand pellet
essemoi al | frge of, fines and that dgrf'@gg shi 5 nt .and .hand# [ rlljg remaj n

essent)i al15§e% r'@8 RFFICF| HlesNONACORWPIE r RiadPl y©° Bg%é‘?f&%aé‘a? ¢h e ES5C8 8 ce or
formati 0’hu@ﬁtitflésr@)@%irléﬂtlﬁinBBl@QM%, &kn EﬁUu@h%éﬁB@ sﬂnﬁl_lé}_cgtrarﬁﬂés)%n%%é forgpjal to the
appearance of the pelletized product but in addition is uridesired by the
consuner .[0065]00A¢cardingly. ithie leffagacicue rhethedyoif rfgrngimetthe ipgHetapy thessinventzont ype

of pol ymer, havin | ecyl ar wei ghts typically in the region of about
13, 000, i‘Yheé%{H aﬁgvéﬁgeé(ﬁma?{df u&ﬁ%eﬁ léaﬁﬁq’}@rge‘ymﬁfé\(}?rﬁ qY Mvin the regi on of
about 3000, thenexBeEhAbINkMRWIExBEdiaYistsal WonpekingtaSsofi@idhthriatryer made

wi t hout a binder and even if a binder were used, the ampunt of such binder
in alpel | eti zd#ABF o vappsidrbie riebess dntol § flewinge melt iied devplgxtivderothdies t o

keep the anount, of .f] rtic i > i
[0005] | ndecd, Wrpeg el 3o R84S herRRS IhETeb oReady BpATGIs ol U,
found of conveahé isolgtipowesruyrypald/erefrsmod flolvénd yeh foahed feeh twwhadadbvtéon tit 0
pellets which, even if susceptible to breakup during handling or use, would
formsmal | er agYFedat 68 QI 15 udatejapohiyer rpelt ¢ VB

air-entrgj nabl Sk.S. !ﬂgg\lf Tl NG T M{F}}g 06]
ContraryaJto su}%ﬁglgx%gcﬁxgﬁgg : |tlﬁ{2|]gésh %)gigén%oun ?ggrrnpﬁﬁs#)ng Y, k%%%o

pol y8rs of f otmodsof(thgltdndd AW card be converted into pellets by process

t echnol ogy provided by this invention. Mr articularly, it has en found
that by Tor m ISR PRGNS Y ool g oB Fht et el GBI oo
formula (1) belowry aRd KOBMRELT AbhdiigdTR) tothH@scPEdilvetisd astodsgRlsd BEthe
herein, it is possible to achieve the formati on of pellets i ch produce

during productBshC; ém&ndl i ng, and use, acceptably small anount of "fines" or
air-ent ra.i nabl ebdutst S., As ltgli |1, be se%n .tf.r(g.m e€<peri nent %I dat a Fresent ed
herei nafter, it Wﬁéngoé}éenp? ihd© psézsesf: Pa I%UP uant%9t H1% 'SRVENt °8h S‘tl%l form
pel I elss whi ch prbaRrt sdykjvestizd é)hﬂic@es:rﬂrﬁhbfj 4@ (BY Eihkd, iiOshy @8k malyWerieseaniny 4. 2
wt % of fines. [0007] Provided by this i1nvention are essentially non-dusting
of f-whi te pel [BERPHPEh are environmentally friendly, recyclabie, and nelt
bl endabl The. . pgl.l e \ Re.. . W9 it he

el 1ers arefiyPe ShEnRNE 3iar BREPRE ERtisnR e ebddd AERLRTy cld
properti eserafiagardtioer mal stability, good color stability, and good flame

r et ar dant 8ffi ciency. The above and other features, characteristics, and

advant agdQ0&fH + Arsplvents ped W lormmgtBrsolipny of guirics of AHpRE da ue withiahe

ensuisng deser iePﬁﬁd%@cﬁC‘BQ%”Ylgﬁ‘iQ e n@s, i@nd @d?@%’fdﬁéln?@é BRze PR EF
DESCRI PTION OF THE DRAWNGS’[ 0008] " FI GS. TA'through ID ilfustrate the

manner oftemperduct belgwt thet Jtuwdolch nige ddrhportentrprdest if e wattennarmlurgy fonkls, | f
any, for:@d. frompell ets of éhi s i.nvention. FURTHER DETAI LED DESCRI PTI ON OF
THE' | NVENFEBN'] OBHSEOTHREE e8I 1 B0 s S0 BRly SBYHELY TR ¥ D o4 ocess
for pell ebh#loRshtdf HOMINRNEA sBY hd tRerRR BB th€ 9RASH bi Qrf THREMM, ane( 1)

bel ow, whi ch process conprises formng a binder free flowing nelt froma

br om nat edlvgnoisetontpopesl ghere eompteshalpganael sbbienisl that(haye degingt teatperatiress
descri bed bel ow (hereinafter often referred to as "BAPC' in the singular
and "BAPCs" in the plural), and converting such flowng nelt into
solidified pellets, the process being ¢haracterized in that during the
process of pelletization, formation of finely divided particles is
suppressed and formation of air-entrainable dust is reduced at |least to
acceptably small levels, and the pellets are characterized in that, if

o v o Y 1



by acceptably small anmounts of air-entrainable dusts. In other words,
during pellet formation, pellet handling, and pellet usage, the pellets are
not accomweanexi2bogy or result in formation of, unaccept ablrasquansios: es of
ai r-entrai nabl e dusts, even though sone smaller granules may be forned.

[ 0010] WAetowiabdutZS0°C at fmespheyia pressulreswi Hypiead Ihalo gehate BARGgaArebd@osenin

various for. such.as small. grains or granules,. but typically it is in the
Tormor aonat Py B&siBhis g olbns Here b eRate st BF st Stichghber et
pursuant dofitaifdi & ledky SRk iREmineSatémPIACASISast Dbl @BfrinB eflordP OV s iplefdhibd Aret he
conversion of BAPC into a flowing nelt is conducted at an el evated

t enper at Belents cantagpes ant agmeshitdlegenponax pthgs thep biemineateynt hndder ¢hleniien
screwcextr r j h t I r,i i zed
et ord o AT e el B fledhs " S Rl P PR bR aTe ki

pel | et i zibegpve thit prrehichabe gesicuiabadxiure & &SmRaieantin ApplnitatsohmoRwhlsieat i on
2007/ 0185280,  published August 9, 2007, has been found to be an effective
way of progiie PRy FRrrdeEe BT UiAFP NG aRPYE P! ymAlasrdaliony Ghis teprapErt i es.
[0012] ANGHING &l (A1 forR'AGLRS L @raBERAHE BGh REIH RlRorUL $ARentil 4l S
invention is a process as déscri bed above T n ich a solution or slurry of
ext r udabltberwiat cbsiattgri§tes ngdhé varme B8AROENG @esat venie sdudanveshey, the a
devol ati Iliz ti&n.extr. der gher inafter oftenreferred to aiq,\;d%evol ..

ext r dler 51EB eHafiMig thenkn X dis: B BBerID; & 1hit B ObhdsE TR ionnd
wher ei n tBa &xturdidabiand §eMd RendSVPecie¥iddtd8mpbsedP&dntthl 266 pB&fiok 6f e af ter
t he extruda?e solidifies oris solidified. In conducting such a process, it
i s parti dulishefypedletsi ofathie inventiom| WanelimftingcexanipdescofhwatableoprgohicBAPCniNt 0 a
flowi ng nelt by use of a,devol truder, but additionally to recover.the
solvent ORAPITS GEBTPBERET.om FREIMRIBY oD APoTTy OmGiafer BPTREE

sol vent r@eQyREMhahd clidrbforfdecarbbie tetiXBmbEidOf 1, BAREomBethdiR, 30l dibiddbetans] urry
is typically in the range of about 40 to about 80 wt% and the extrudate

f r omldhe ldeodp-Zeshilpigadang,s péi2tdchlgwgtheas.or e lgr-dikfareeprepracext rlubigne-3-

solidifie ' ol i dif] e o |.et.izi ng ' ribed in
| nt er nat i%}]og?p IJIBE% fca? ?b(géﬁl%ﬁ]lbjur%% P V\%bgglj&gﬁ%ﬁéﬁz e%ﬁ@ﬁgﬁé@§§é aa(réy 25_,
2008, i s mmomepdremici ve Wayorad-2phatyichuighepel | dtigombhéiins, i nvemiimehepameng t he
| ow dust properties. [0013] In the pelletization nmethods of this invention,
a "fl owi romasxolohsxang, pad H1eid 18emss-dhompiags Rf 28tless Rereoh dyigwd Mmirfwg of s
referred (8 oAmdiS Sci ShipBundsEdiH Bk el NCBRIAL BRiortRk T fuff@arky0 the
fact that the BAPC, en I'n operating extrusion devices such ds single or

t wi n 28cr edesieattle srdeers becaues of ieadilabitity ddats/el ydewadosexhd dekdrable setvengy felcones
a melted mass and/or a sufficjently softened masg that wll thenceforth
proceed (1APRIZAUPN SRTAEKFSISh haesqli CRERANSD PIAHEUG Y iUs ’(SPﬁb:*]‘ﬁl&E%“%y
ext ensi onohRat caidy: Bfla@ddstlethgneb ) vapdiAavkiRul SBRSE6h froddiBorfiotvhar ge
end of the machi ne under the thrust provided within the machine by the
screwm(s) thereof. It matters not whether, strictly speaking, a true nelt
has been églr i[:i%tﬁzrl ant her the BAPC has nerely been softened to such an
ext ent tHat Pt B¢ %aused to flow as just indicated. [0014] Al so
provixded [0967]hi Bhd MR oPhik Snv@nAeh laetprédldedichti®e-Jdir eiohl arRs hed AhERRL
conposition in which essentially the only conponent of the pellets is BAPC
of the forpigadly. sy affeined Hize range o apQw rAgdnch fatsbput 30 %tw@ar%ﬁfg% ra¢shahesut 2. 9
t o about whi r e aver age
nunber i na:ﬁfi %&éﬁlgﬁldnaégb rg@ﬁgg’oﬁ%wggﬁ ggfa{)%{l}? a%@?ﬁt\,\%@ﬁgﬁ? Cﬁészgfcﬁﬁilpﬁqg%teﬁ(g'g's’anﬁ)e or
di f f er entmardhimsatmunh eitér) nditbamdunt dthgrraclgeinahe duitGite, ratigee(iay én agaangerber
of all of the x's in the conposition being in the ranﬁg of about 3.50 to

about 3. 8% 28AY 4018 2Rt AP nyecarit Pichly SRR RANAbERY VE&d by X- Ray

Fl uor@sc S i - hel i ; bout
g o0s aae SOER IAREARYELIL. IRIE IRAUFRIGALMe WPC Nnd BRAGn Ao

t ol uene, dafypRCaltd yorimBARE s, g pelttizatiooud! the B AR Pmifdmestwvprkt hobed oihetduet

detection. limt of. about 20 m(w/w), and of bronjnated

1555 phdis Bris et sheam R S i ehtinge T P F5ORPID 15 HCL B AEIPESES e o6
It will kg sRPERLhAARH afehabt 1REMEla0(IDpRBAYRIL SipbRanhs aBeRS sédpR bokHRul @
presented at the outset of this disclosure, except that fornula (I) above
is in anlexgmanded form which illustrates the bondi ng anong the groups in
the molecule. It is to be understood that neither formula (1) above nor
formula (11) hereinafter is intended to represent the actual spatial
configuration of the nolecul es. Rather8the depiction of these fornulas is
nmerely for the purpose of facilitating an understandi ng of the conposition
of the nol ecul es. BAPCs and Their Precursors



[ 0015] The BAPCs constitute essentially the entire conponent of the bl ends
which are pelletized pursuant to this invention. [0016] To date, the only
known netwoaofoor27qgsroduci ng t hese novel BAPCs is to bronmpPoatus2@n/o3enat i c
pol yner conposition, i.e., a distribution of |ow nolecular weight styrene
pol ymers of the fornula: wherein nEXAMPLE/Brage nunber in the range of
about 2.9 to about 3.9 w,th the pr.ovi t 1, 3-.di phenyl propane, a
conmpound of formula (I |%Teﬁaw%oéwfﬁ”ﬁ?%?%@%ffr%ﬁéﬂﬁ Omé'yaﬁﬁ%gsent inthis

di stri but[ogéD]i NinafhiLeFMon frelRtoliBeCad RN Rbamdr tfesFRCa@ifd wWhre @tk WAt h t he
further proviso that this distribution optionally further contains toluene

in an angkss-lgednd0-gabloa jadkgied apastar equippapb@itraaoveyhead gongeasasi sbmgrged

di stributi . . ' . . ¢ about
650 1. anbiited SsIARSES oA 2R FEB8 o A" St S8 RIRR B TP he
range of sabpeiht 83Qohteoldhgtiie thRratandhfahd dlaydifRpang ilirgugn tHehjeckeangiag of

about 1.2 to about 1.35. [0017] It will be noted fromformula (11) that the
aromat i ¢ SNy RYHIA oitpEsi VisusptEeEer vescirapaetided & pepterlet tire-8ldegr oup

in their r e eni e

compost {1 ons e M EERAEA) el e SR Bu BT g wetned

r ef er r ed RiFhearsionaftee polymetibdlusringed arateaimls"ohleGstoameds.i n t he plural as
"APCs". | ] Presented bel ow are further detai]s concerning the

or epdOar IO TheS SRS ue i PRI et TH4Tb ks Nor Br i atiione ol an
APC to f ABRGESh ( itute
the pr ecﬁfrpg%)a?g%?g?l ﬁ]eg&%ngéé @%?g%do‘rv}n{g?% (. 9%%@%%%3]th%g%?g%pa%§%e
APCs of froeamslofpiesiure trbmsier, framn piperteble sanke dhlkplt lghaim, additiand dolvenis tand the

m xture for.med from nts c r.i sing.toluene,.alkyllithi and L L', L
et amdU 0T SETOTEn BRI e s MR, st of T st Tk b 2R
styrene/ rfﬁﬂo@?h Qhe k@hel QNI USHIrENd Ras padig@e dfanshRadll flord 4 Po@dhltprdsshreand

(ii) noles of styrene/noles of al k%/I lithiunfhour in the range of about 40
to abéut VEIG®! bymeanpplat metpring vatvedhippgh a 2do culgsicpkeqlyma h&” diang é 1bt) efbout

0.75 to t rati . X .5 hi 8. 1Nt nge of
about - 15078 fohaisyt eBHeRh b foe vt 3 BEP S ot SfReifs bl e R

t he rangeaeafioabointurthZodogh sadhio tdedBrozAlbe t enperature of the reaction m xture
is maintained in the range of about 700C to about 900C, and desirably in
the ranga®fllapbeirenesise rogndh 6ert® Mol Ovas chifgedit thaisasterpith fisgheraigpre

suf i ci enafy0rs TRIiEhE 7 pBneBELAMLICR! AV JIRATRSHEONR: GANGEYLS ALlomProb e in
the reaction m xture. on conpl etion”of the“reaction, as Indicated, for
exan@Oe, Hyyapphpagtengductwaer torth¢ hessgrjodes sUpenpeciahgtie et pcionshepetatireat

flux, the reactjo ' re i.s quenched, typically a tenperature of bel ow
bbout 500 Dok Gh IRk AGTs b utlh SEf Q0w 48 eiiedefos B Cube ribecio e i
vater is }pRgoHRREHIRAIP WVRIMw Rl sukBBS bf PR RAES BIGHE rétiTRABxlufe. SERAr at e
t he organi ¢ and aqueous phases, and (ii) if a quenching solvent other than

wat er i s faekldne wasthendusited witlhdd edunds (Bxnradref anhgdipue frdbineg Mot vehtb and
form an ani ha nd,an a Qus e re thep separated by a
phase cut .]g“f‘hsé)?uﬁ%édzggﬁg 6&%%%?%?03‘8"%“8?32?%2 Iﬁl{ﬁen%é%é)r %’f‘%&ﬂ%{ﬁﬁ‘ﬁ)?}&%&ﬂéd from
t he ngactiubsurficXtfdé® lirey Rirfahd Yhdehehiasteiibticathiiont @&d-arafibé iPRIrNGr AREGEDAI ON,
whereby the | ast traces of water are also renpved azeotropically fromthe

react i on Gemplaxed beppydflthiyg gnion nathTammopmitant efh gasring of butpre. r EaevRadelineand
recycl ed \ﬁaPs Eh@ﬁ ﬂu%ﬁ&f Lom é‘éﬁna‘!rg}ibg%& 9 Oa%}{gé}%h?gcﬁhel{@aﬂ% YRk GRLpc! ude
passi ng through nol ecularsieves or by refluxing under a sparge of 5ry

ni t rogen,(99+%ang9dinids Amedricad Seitaibs)pweleefedbdvwer d68sminatesr ey etytdme WAEDA
fromthe taoluene. |If the nmethod happens to renove the TMEDA, it is

desi r abl €9fFORY dNGIE b SHCERENGHIEE TEIBAAPTPRT" (UL HKSBIER % he
TVEDAas ﬁ’f@ch‘in@§al§ré‘§t 4 O HERE fecli Rark DE 2BUSBARLNITHRREI A WAL Ao MAS NiaPeS:
thereafter, use of deoxygenated water is especially desirable because it
suppr essesmimtayed ingie oértao tlerrelinemsicomphee.di st ri buti on of styrene

pol yners. i on of. such col or bodies is very undesirable j ch as
Phe” anoudPV A o bhh Testion TBHEs EaAoast dboory i heibaafonsot B oitdor o
product i ofnHAihm’ @AGRRSsth@RIWhEhatR Readitek|RRated KOMIBIt WyalpaPdiAd twith
facility can be operated either on a batch, sem -batch, or "continuous node
usi ng balmtiegsd gaseddearcagiemc nibee alsovwashpdop] more ¢orduwith ny) ghldonsbelve
processing it is desirable to ensure that the reagents in the reaction

m xture are uniformy dispersed. Thus, the conbination of significant
agitation and dispersive nixing of thelfeagents in the reaction nixture is
utilized. The agitation and m xi ng used should be at |east sufficient to
mai ntain a substantially honbgeneous concentration profile in the reaction
m xture. That is to say, that concentration gradients of all reagents in

o o - Y " g,



be at a m nimum such that there is no one discrete reaction zone (i.e.,
| ocal Iy high concentrations of any such reagent are at a mininmun). As a
consequernweo 20fo/2is3, the conpl ementary reaction ki neti cecofUsediaios2ssz ansf er
and chai n propagation occur uniformy throughout the entire volunme of the
react i on depxygeneted twetgre bBhape ovts dvarg rafhé andiréquined lle sattliang tiwad.gNWater and
di stributions achieved in the practice, g hi,s_process technal ogy..l.n doi ng
S0, compdlrige dutiisapl goss RV dbiohEh dhe bl RmbBARG Ruka 4 o Ry o
i nefficiepgi . [ of i (1L ees tiall | m.pated.
10021] *AcVEREE <BRE SRR HHRRS bl AR oGP LR A M e M PR
reacti on quo : up conducted up to this stage is a crude

105 Gdishdr : YAKUp P 9 (
reactionE%rb@%ngééqgagﬁﬁg fu*ther treatment. [0022] The crude reaction
m xt ude dOOTH]i sTingreactst waehentqtdoyammpspdiest boibiug ipoint neingitemprgedivher ob e

separation operation referred to ,.above is then subjected to a selectiyve
puri f i cat{e8iv aﬂag?tatﬁaﬁnwﬁ%m&?&o PR dFect H eighibiereate he emperaiiie of

1, 3- di phapy| REQBARSKet fro aMW0Cl S ERUHRER:, t RaALAL AMistdreCRld abRRNSORYIA4L hat
the content of frée toluene, if any, in the styrene polyner distributionis
| ess t harroathnsed n theGRErizad axowsleniser, addidriined ta hidsuropatibtipon tahparhtdreydtel d a

duct hayi My in th f abput. 650 bout 75 M in th
ange of e 80 ¢ b Bnbltrea0r anc AT 1R hylnarabatie B3¢ Bbout

1120,10anthnd tROlen6io MK Skdt¥d kdbbiling poEE_ SfcadbO thén ApplRedaddalé rehc@P jacReCause
of the | ow nol ecul ar wei ghts and the viscous and thermal characteristics of

t he cruddorirueast die gmpeiptwe of Hiesreaedpieigekafdo paP G | ¥aguush wias ussgdp cgriegse
conduct e ' i fil r aj| - e or w.qugh a
o ey TR RS LTS RO Lo R BRSOt B ERIRSR LIS
desired spadédsed at thensveblgrad tdoadasermahd ergindd/ red deanasi biponserigestuisoft he
substrates in the brom nation reaction w thout degradation of the APC which
remai ns asSt@evadebsared. phodiiptot efas tdmevediematie repesaior omlysr ariGR(E (Mp: of
APCs to FornmBAPCs [0023] Any known nethod for brom nation of aromatic

hydr ggar bnasvppychegneianed ohorpddy@nrkdifyg PoYel. BAPCRheBh&ionan®s P37 18t) zed
pursuant to this invention. In general, aromatic brom nations are conducted
in the abssrodeatd In ghs0-gabnpoefben.ably use el enental bromi ne as the

brom nating agent. The brom nation is carried out under anhydrous
conditions, using a suitable Lewis acid catal yst such as an al um num hal i de
or ferric halide catalyst. To nini@g%?ﬁﬁﬂyination on aliphatic carbon
atons, the reaction is preferably conducted at tenperatures bel ow about
250C. A broni nat Porticg dlse efiRedysletlpiuzat foyFazelride AlNe qPecwssr Maddizd)
Succegsfully used in the practice ofortis Traavesiri on was a brom nation
process VOOT4] | Mv@isvENION Pailtiol BHfancoilosiit tBmpbad fredasinhieB b @Mdnat i ng
agent in the presence of a catalytic amount of an al um num hali de

br oni nat i BYER4Y: adygohexny. and dl.3rdivhemrprorpes cavered |t tpripibgnantasaysed- al |

of the brgm.nati u e i t.hi I bout
P100C t o TisutiteRB enBlodch MBI §'Bak MG Borad (AR

det er m netlatpyd XRF in the range of about 73.4 to about 74.5. [0025]
Desirably, the initial formof the alum numhalide catalyst used in the

abové br JMTRt | Bissthideane<t] poupds {18y rael) ang99. Ibrefiscysled fplygnet (GPrfaiging hese
can be usgt il oAles b mIR1dhe B7ict 198, 3Dl SMEDACE o0 @3 Juiig AbLE.
diluent. Alternatively, Al C3 can be reacted by nmeans of chloride-brom de
exchange 1(3-dghsalyptopgen &t9%n).9 i 409 ol cyclehaxianedvorchpepet! ita kheyremdtone darl

chl or obr alumnumtrihalide wth inproye lubility in the liquid

il vent YR RoBReruly R dndiFed o Rl remeb bl pheiiobdieFat  TF rOHEBH ne.
The brompatiardr699e€s aﬁﬁ(gng%rﬁ SUGhRY (@ehedv AR GltkeS EDpoPRLEKNOtheAS @
conti nuous process. [0026] nerally speaking, preféerred brom nation

pr oc&¥sesseupa@dt feopefaturai hg pohedsBAHGshoarkehep ANHRA dhaB IgolsHarl@qoendyeld by
havi ng t he, APC to.a reacto a solute i,n proximty to an

cont expor GHEBTAPT P Bl ERFEET 3fs BlBe M Suditel e P heveBe P focs or e

br omi nat i fgageslter@Neadiion niktind. nuKe Rad lide waatihYrishedWRE €0 heests (desiolabl y
occursubsurface to the Iiquid contents of the reactor (usually a liquid

sol vent Héanhydroysstelieng Nest: i+ drib anBultitselugion §&3 ¢ 84 insuclehengk (/¢ mpbiedi ng
has been initiated) and such feeds form wth the initial reactor contents,
a crude reaction mass at |east conprising a BAPC, alum num halide catal yst,
and sol vent. The crude reaction mass can al so contain unreacted brom nating
agent. Another class of inpurity that %11 likely be present is

Nbr onbam nes, which are suspected to give rise to undesirable color bodies
and thermally | abile brom ne. These N bronmpam nes would formfrom am ne
conponents or inpurities suspected to be present in aromatic pol yner

o " B - Y -, =



[ 0027] The sol vent chosen for the feed of the APC is preferably the sanme as
the solvent that is pre-charged to the reactor before feeding begins.

[ 0028] Thwo=olwrenis7used with the APCs and reactor pre-clrargsz0ioasose
selected fromany of the follow ng exenplary sol vents; dichloronethane,

di br oromHahwas bhapot thirorghribe Ia@mgrfa@r f@nwbtliné émndng) thet dharpeteristit brighitardn

1, 2-di bronpet hane ane et.hane )

15 Gt o an e ket TMEDS. PSRN H s PR SR ERD e saspine of

1, 2- di br (iReOPBREeed tikE mﬂ%ncﬂﬁlsﬁéd)m&mnﬁoun@s (tO“SOﬁBDlﬂf%ﬂByd@uéDfoMHﬁQUt ane,
2- brono- 2- et hyl propane, 1-bronopentane, 1,5- di bronopentane,

| - br ono- 233 19 Biytanan@d+%.- bY&d raple Aaresican Sbireien eysrafrs ovisr dadEjedtehekime,

and I|qU| 0 I reqf . two or
o o TR S 898 o Qe 0 B85 D8 S O LR oAl

di br onomahivapk a radteridg Yaldk ahd osmeinh doed. ratBrdfrchShllbﬁﬁmnEIMaeectblsWas allowed
particularly preferred solvent. [0029] Watever solvent is chosen, it is

i mpor t ant!o e dsUPE LGP njakeicertain th [eysiop Wassempietfat er . Water in the
reaction | ﬁbf"fé 1eMuind ﬂoﬁ’ﬁﬁ&hﬂ@tdv%” qWdchedfak eﬁ)bcc%ﬁtﬁ' }’d' 9118’1%t b¥ '0% Qe he
al um numhal 'de catalyst as 1s well" recogni zed in Ceneral l'y, it is
best t hatantrhenisml vhinnd«;@nhmpn Wh&h hddabeab@abx;fg@ngpdnc(mﬂﬁgm) That eactidnn

to wat ] Ls shqul d e dry. The b t t
or ome, REWBUT 0410 B4 5Pa0 (HeABBLE L BT BT PRESBET

pol ymer GQmRQaktd 'ﬂ"éd ﬁ'ﬂl%”éeghﬁ’é 8ReP®asihhd GheR ?lo\f eglrul/suﬁpwﬁ‘ssrehﬁ)vg@%rb@hr oduce
del et eri ous anoun water into the bromnation. [0030] The anount  of

sol vent ithe béigorf eieedn cyfaIVt:he\ samrviatOf thepwhspre cruslo rpassion intinsiré was hedlyzeddynt

whi ch at | east enables the formation of a free-flow ng, |owviscosity

sol ut i on.CPh MasdS. Mhete2tMe: APCMz 9. klRel #T)qui d state, consideration for

using a sQlvent-free feed of the APC can be_given. However, it has been

found t hdP0THe Tigreastonwapheassst tojadmpsnbeds Peémaeornr upag Rered vater g theeed of
t he C ff

Goner a1 5 G e R e el b et B TR0l o
80wt % ( prtb¢ ecatbry qukemtabbélﬁ"CGS Cyclalipaate, 7&si8) nofisttulee afic edlvehe thveledPCs
wll be sol yent is nt ageous to renoy ol ar species from such. APC
o ut | oneOpRDR b sy Gyir eaeh G ROCERy ng SrReth ok BB ADl SR AT EHtoct
APC- br om 33t Qs BLYERE. FIR hdiONwW Edbl& ®J0°d. abganhRands dpPREd #Ogs vBgt]
introduce into the solution, or catalyze the formation in the solution, of
u naccept sl éherepotet sva@ﬂleatnqu beiliag poBuc Rteamenasrnn applind toghé reacton azn?keﬁ

t her HBr. stabilit ratures. i di Ceod

ox 0601 s Biteia s EhePaE TP kRS R 1 ENET TirkiaC b BeiFa®
do not i nh¢ echder éﬂéss@@tt@ﬂﬁm{ eIl E1Bh&an@nesinad GREk @k encafmwﬂe tszfﬂed
inmpurities inclu for exanple, the acidic forns of Anberlyst(r)

Amber | yt €opyensed it §1e Reskiaag qaa@@lse@ pd siyaineds ipga drem atib p goof étrm@er@fﬂremﬁ/\ex( r)
resins (The Dow Chem cal Conpany). Al so surtable are. high surface srllca
gel, neutlPalCarg oBsgsyed: ran ﬁ%qlt?r WP EERNGFh e e reagier foppiayss wWa (e M

zeol i tes. [ 0031] The pre-charge of solvent to the reactor prior to the
react ant XddMgatad. W4 56Tk ddls 908, RIkak d@ndiatreagtios mags [J44dbowiagecollected i ci ent
mass to provide an adequate heat sink to di sperse the heat of the
bromzﬁatlaoﬁor@é]@fllt@ﬁbgbnbl ned with the heat of solution of the byproduct
HBr so that a "heat kick" or tenperature spike is mnimzed in the
proximty of the above nentioned feeds. To this end, it is also preferred
that the crude reactor contents/cr udeEXAM:l?LEm mass be stirred to pronote
thermal and mass uniformty therein. om a previous run

al ready sat ur aPEadiEech Gupde ARG duddiey ﬁ’éd W#@f%lﬁ%ﬁﬁﬁﬂthérﬁlf’ﬁ’ewd@dm‘ﬂ)gcsyst em
of the rqggigr R”&Btaﬁoc?f li‘%ﬁl fr@ﬁlsﬁﬂls ﬁ el BEEE F6 TR Stﬂémggﬁ%?&de@ﬁre of

configurations. The al um num hal i de sol vent ca to the
react:or SeRApA ¢ ?aﬁé&émviﬂh%ebr(/lo%teﬁiﬂe%cﬁﬁﬁ@{n o 18REing FRWEYET 1o F85CthdanSBRAr at ed
feedi ng schene is not preferred Process si rrpl icity dictates that the

br om nat iageiAg e bes by 0pi.n& aid dfhiat rebf@edtdl@mRUThOdeicdRagOFoIRWiIn@ Rk t he
brom ne be fed as a single feed. AIBr readily dissolves in bromne. AIC3
can be digpeaspobcedurs lofiBxh@glel 1 absvenwvitle theThg, @t it vafiud Bip rirgdng wbet her
separately or in conbination with the brom ne feed, is a catal ytic anount
sufficient to provide fromabout 0.3 to about 1 nole % Al Br3 per nol e of
brom ne fed as cal cul ated using the equatlon Mol e % Al Br3 = (weight of

Al Br 3/ 266. 7 wei ght of Brom ne/159. 81)2% 100 [0033] The ampunt of bronine
fed is that amount required to achieve the desired brom nation | evel sought
assum ng sonme small | oss of brom ne overhead with by-product HBr. Thus, for
exarrpl e, when desiring to obt a| n a br om ne content of about 73 4 to about

Y.V o o, ~ -~ a1 o o, o o Y 1 o o rr o o 4



present. The nol es of phenyl group present for the styrene polynmer (lI1)is
given by the follow ng: MlIle phenyl/nole styrene polyner = 2 + naverage =
2 + [(Mmwe 220061228y / 104.15]. [0034] Alternatively andpPoorus2cony®a ent |y
one can sinply charge brom ne based on the equations below a) W Br =
W% B r \¥04AP@B8 andeh 84, PankindtfrAPGB8 @o8e. ePossibW catk¥s dffikse QBRE @fk dmdl 1 W %
Br) Note: In b), the approximation is the result of ignoring the snall
amount ofvafassnsniot thacedpaitatdle.f airrih §8pgudoboRedsidtest Theltl@dalb figesbirome Were

[0035] Thus vt Br ~ wt%Br [w APC unbrommated / (1 - w{% Br)] and d) Mol es
br oni ne <ombjgedppith thsg L g jregyclagies apd g nibiraugh g ggdysteial| gige apped film

T S T b oDk 08 i RLEG 5 AR
R R A A RS S
stream f '%ﬁ]ﬁgé@?ﬂﬁ%@gﬁr reL@g‘?(er/lé,é %{&?tﬁl‘{:%& DE . 7585aN Ja@r Fb{‘g.gﬁj;] esence of

excess br cru on™rmass, “conventfiona i ques
recognized in the art to renove such excess brom ne can b e used, e.g.,
using a reduci ng agent such as sodiumsulfite, to convert the bromne to
wat er sol uble brom de salts. However EXAMRKEHeen observed that the use

such reduci ng agents tends to epncourage t f tion of an emul sion and/or
rag during some of the down j5tré%fﬁf’f‘f’ig?ﬁﬁ#zé)cg{og’?fQ”SSuphz enul sion or rag
| ayerjgcaypg]s ePRb dhicRE & APCGULIhES 2 SRERIAEES $n tHRebih OF 801GLSS: in[EXOBB] The

APC, brom nating agent, and alum num halide feeds such as Al Br 3 should be
made benewmtrh indieidgalhyf brosindted inea Seawetion ghonting, gdaketmd tvieenal pambleagidising cl ose

proximty to each other. The brom nation of.the APCs shoul d ocgur i ckly.
Pher at eetherioited SR be FPaBe® BeaRhh Y piitehs WG /BF Binan d ¥aeRbes | o
Ki neti cs.wakhdi@ippedayitiah @itdRddelaid blg-Beddodgilafortvieh baliogeh SIMS SBéthanser .
Hence, the use of proximate feeds is designed so that the reactants and
cat al yst Ta¥céiops §aka tayiget regctionefegd Hisne ofaplnuh Sr hquas taotargeh s¢actam tapRAsEre ast
brom,nat i i o, U fe Br | I it h nm Re. i

bel i el\ged bt%ﬂg‘%e%t _tr%etob?gtmg]ﬁ% %?%g‘%%@&]t%ﬁ%h%@ﬁ%%%%ggwf%l P Z&)étcp i%v‘glo}(;o:at a eyst

st at e so Hrbainatibe reatiah yisiolved sapirhtedy atdecontinfraitlyf feddin@beorhide nd gue APQ

ensure close proximty of the feeds is to provide that the feed tubes into

the reactVF’ e dHERAPY/ReERdt 1186 'A% ST e MEF & Progunhiwas 8eldiRattantadd drsebhar ge
in adjac . i i O s s o TN o Lo [ < i i . : ]EF{@M]'- t he
feeds di gdg %%g%@%}{erﬁlé%}%ﬁt tt egéraégﬁ 8? Cg%lrtl{gn@%éﬁbﬁgg&trt e‘gi([i:!tt§ iao%PQ?rlglglsi I qiljllfég

| evel s i sobemefiion.aAf@s féctingnsasr @snplb@f the reaction sndse atas dieBlsinpht reaantoaviary from
t he feeding area. ving a "hot spot" at the feeding area is ta be avoided
ot D e BoH G Rl e opaGLr B8 ot P e 1y BFN AL DIUREs gh e

cont ent s/,84d4d8 HBRIGHsAUheABRY B QaddrdSTHiN Waeabl S &PBY a1 whter 19GA4QMd Tha
anount of solvent pre-charge to the reactor should be that anpbunt necessary
t 0 acconpinpther wieh helg aicgsitigaandosediwm dror@rydvide solutiohwat déf Ggot teatrpizsces s

wi th higher than geed@d mat er i t&andl i nog‘ gx ens&s. %3904 . Thedf eed éate of
the i ndi VPR BEGs TR E B G KON ILIG U5 TP pY &h S Eieg Y CRgTehe
reactor ré& @ih slamigbompiimdbgaisedtnatihd Ratib@alanst @d ramd céldebeaied img

avai l abl e to assist in heat managenent, the feedi ng apparatus avail abl e and
the 28i | ithg fingl ataggdypiedneft e ThBIcasionmpads figaldy Wlaﬁléﬂﬁamrwthq@/a}%égiam e
feed rat %Urzﬂtheh nore efficient the process. [0042] During the co-feed, the
react or con%e s/ crude reaction mass should be kept at a tenperature within

t he rangdq0080]f r Brongihe wias-f2O0@ presalve utanSOLCHiand a praiilessaiibyl Sapillunnmilkean ange
of from about -200C tg about 50C, and nmore usually in the range of -100C to
a

about COCTEALYID shgbleP arthiairesm 41 Pt RO A EYNERRCORT Haks S8 QMF0BH: TrhEsieeds
to the reaGOferdhfid YOABE &I PEA ePhahiRbRUsed b eflS. 1UeRRER AR She 0Pt ai N
the reactor contents/crude reaction nmass tenperatures nentioned above, the
react3or iwitlpn OMI2deblickuiliningaaeguihthe entm infegnal Fheadeearpe phithercan s ioaliding ¢he
neasured .as close tq the feed ea as i s practical. [0043]. The pre rein
The r eact Bt piged il Bolbe e ahern S +ch BERPE; Odf cab dptidenbophbris
pressur espledifed, RRJ BOAditi dHAVY &Jorts UBA Ywdlt IRe PFRSERE &S REQuROL INEhair ed in
the context of equipnent requirenents and safety issues. Autogenous
pressures are perm ssible.
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[ 0044] Subsequent to the reactant and catal yst feeds, it is permssible to
allow the reaction nass to experience a ride tine to ensure that

br om nat iwo 2hmei12emased. It is perm ssible, when brom natcmgisatioabmar 74 wt %
bromne, to allow the tenperature to warmto about 70C to help facilitate
consunpt iwtdeanthdr eating slownasAmicéenes pokteorf 8t dandridree BEAI fupsersrddewith aThi s

is parti cm[\lf.l arl Y de§i rabl e where the practitioner decides to forgo the use

of a bro 1ﬂ@mrce(g)dnc’f]i 'ng agent during the initial aqueous quench so as to

avoi d angoesujl STRte Atk tvad fdea)Rplesh fideld GHthdse FeacliBRASThAfitRWigIELisf £84R ar e
an

conpl ete the ride time, if any, has passed, the crude reaction mass is

renoved fiipheh heflonedtwasppanaewetichad4| holgadeted heoyehrthe eneig lprglyiobthsl y, i f
the crude.re ion or ..for t J hat. . I,s
treat 80 dub S ET TRl furt AFh 8BS BlnorfiRY RPBOE SBRERGebn IS
brom ne conigeaid Fanahet. | Twaubitlg & seebitediinplaeéelatsach bed witk dollead thredgicpipg agent
to convert the bromne to water soluble bromde. But again, the use of such
reduci ng tagehing mapsganpecipisang Phnenws(faruless Therptherdéples aimilgninsbirtabiton,

and can | >0 i : i val: i ] i.on
Col or Vall%g%ﬁges(t@k%@%%r%#ﬁ?% %{1 gherg@)%dgdéﬂ&%lx%? &@%?@ﬁl%‘%ﬂgﬁﬂ T
sul fite, throughyheotddrspsed dfua hbAswe pifsr ofrilafkor dapolynegerithe thRiad E€pnildves

quench is conveniently. p ormed at anbient t erature and general
dbeaing 0 REES! G b HEPEATATERD 1EABP G bl Fonngmords i oy gians
needed t quekdREIm&. PIRS §03APAS 34ikRBd imbNAR N OMReidId e hiRCd Y&lon
brom nating species can be present it is preferred to mnim ze heating of

t he m xt urodyragrdandimhpingas tbx pws dicesls tbofors dielyl eatdrithghteachitlgougsi &' haloatsone

, | pi . h LLy | abi b ' ... ] 0047
The wat erHoHER BRSrFEE nEvE PR T e B P VA aRTSF Ot b e 5

and the r@plegting@rxRhd HtomMd1@adtsr PPadidaleNsL BiHord ERUSH Sthé REitdsrilalekeact i on
mass is fed to the quench water or quench water reducing agent sol ution.

Once 16he [0 chCatalysiowpd @tredugegdido dles feaetar Priesdisa elases bk domapsedlidol's
phase an r [ e i tal.n or e
B, and"BFTY PED(SSEMBEE D"y PhlR s SUREE AR e R R RN ana
phase sepasdt vadve. alibe amylyadchat deotvathe oo wss peefopmad ishapspurged glovedbkact i on
or distillation) are conplete, it is desirable tg wash the or(tgani ¢ phase

with a bdbiouck gt Lim B Ry vyl dloming is.chiigs. HGr oryiar Wde R4 9 s teetane b
y product £ i i i LS Tl di

LA oy o SRSSORASHE UL EBb SR PR PRSI |
be pr28sentiewedndtanyedaviag lflabgecorderdavat hvade ¥iatieeld’ Blpdonvdlie unr eact ed

brom nati ent {e.qg,, hypobrom tes, and/or h ronous_aci d) . an SO
any avai I[ngfﬂgl\éﬁ?%%gh‘?sﬁe‘és ‘§/8retﬂgf°“ldﬁéte r‘lélr’?ﬁr‘?‘gﬁg&dhlgg%'i YV ?‘ﬁnﬁg‘ gflpeci es
are reduagdptkR {Qbid 'tﬁlﬁ,wa%rg@faic%metne@ 06828d QfodvBE alNHRI A6 BSId PIA FertBber al 1S

reduced to sodium brom de and free am ne.” Thus, the use of sodium
bor ohydr ipdecehddiedepulesraltopvdduior thegnbing tebe pushed ddwoand hewverad ime thgfreactor

N- br onbam nes _pr.esent, and secondary fupction, .i.e. . the redyction of any
hrountomobrSRiEE fPaeuf M SanRRkARERe dorSeombliet 5F el
bor olpgdr itdgontb 8@ drileti NAlouNPEAL fiflia e QRS Y tha® hBRINEE eutind h plaect TRNEipldAsused

in this paragraph, the term"ayailable", as used in cgnnection wth active
broni ne SPRIBER & fromtberaasier.isiiaighhie 3 by mgenfromddexighis | (esy that wesdused éok t he

: ot ‘ ‘ . ‘ . titied
mat or' ol S BPATH AT AtRp AR B AP e AR B i I ot
be renovete dipigel nozbly a€ thetratorvsint! thit kemple golnmtdmeh vtk risiteof aqhesul @RpospF049]

As the caustic aqueous sodi um borohydride solution is used to treat the

or gani ¢ prRatd to addigaral pautpefdaeur Présgrtipdhe Hike pH of the sodi um bor ohydri de
sol utsoon [beguChhd Bat bRRLLAIRAMALBSIRIATMARS o PR GELURBHaRRN 10
and about™ 14 "t hroughout the period that the forned aqueous phase is in

cont act wingie BE® eslgaeri.c phase. [0050] Usual ly, but not necessarily, the
sodi um b dri ontent. of .the treati solutiop i ithin the range of
£ om abodPOEIoST e LB T dhott TR EPEMAIPPORS. patbiiton teEataHa

wei ght  ofcohBigiohs aaldl R &hpbnkRR-anl Q@RbhtsAReleBPaddaMe {RRlIhErRb1td i€ tEausti ¢
sodi um borohydride step is that a tenperature above about 450C and
preferably within the range of from about 540C to about 620C at one

at nosphere is maintained during the treatnent period. Experinentation has
shown that roomtenperature does not obtain the high attenuation of

N- br onpami ne derived col or bodies and £hermal |y |abile bromine that higher
tenperatures obtain. [0052] The treatnent tenperature is maintained for at

| east that anount of tine needed to obtain the benefits of the treatnent,
generally at |east about 30 m nutes has deened to be nore than sufficient.
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aqueous

begin to thin at about 45C to 500C.

any N-su
char ged

m xture (during treatnent,
I t
I\Wwoaer/2ms/ or

species or at |east highly polar

m xing is provided) wll

speci es.

noti ceably

i mpl i cat guodusts hed tchlculae'nhm@a@ﬂ theeconnandrethe | proprrtiesd aint gamipesition dfatsioc

aqueous
used in

h Thi
PRBTE: seiS ey

ST ELbarE el

thickening is ellnlnated and the draw on the drive is reduced. At

t enper at

separation is observed. Once hlgher'ﬁﬁﬂbEﬂatures are achi eved,

ures bel ow 450C,

t he

is theorized that the N-brom des and
Noxi des speci es present are quatePoarns2andsivence
Such species are

creased draw on the agitator drive
Ve 450C and cl oser to 540C such

t hi ckeni ng occurs and at times inconplete phase
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sufficieg

r1blite to redu

S

rdd-3her nal col

or

stabilit

LAPC R
oW g POy REFS;
RibidyRE, doltvent can be rapidly ren
BAPO PPSdRY FHRRASIHRadiAlFd T11 M €
a 7\v < Q
yThef10@I5941ofT RE0F(Hfoe @Oimmiguiss omi nat |

olP.2hd wor k- up

gPd8edur es enapl e

t he prep

OURA LY DICKL RESULAYES, agai n _kee
L III ) I IIVCIILI UIT.
7‘¢AL¢ to pr event corro
NeBIeaBAPY (nen) fvibat ed and t hen p
Of]pda contI nuo_us S[ rp KEI[ e—or
ﬂﬁ@nﬂwiﬂﬂﬁ>1nn parts by mplnhf of
arleihorHBf att300°GARGs whi ch are ut

i 198zed in the j
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practisce of this invention.
descri bed herei nabove with reference to fornula (1).

qﬁ%ﬁh&?%n%re the rlnlsnea BAPCS S
(ﬁlClanZ&{molleﬁmoh %in evaporator, a
BAPOPediucVhainhar Ibdemebatiedl) zati o
' €FR‘6B ;%r ,LE’ g gff:u
rkhermalroton @59 ¥piarilpineigutehat cont
T Wil

be recall ed that such BAPCs are
Produci ng Pell ets of

this Invention by Formng a FIOW|n§XM€WPIﬁ95n1a Feed of Solids [0060] A

variety

this invention.

of pelletizing eqU|9gB

ara
For exanpl e,

ERAE P

form ng the pellets of
APCs can be pelletized

by produqoogslaf TenBay1 selution Bf me&th@bdheS IBAFT sdigrt in Exendleed] whaempar & ur e,

conti nuous nelt HIXIng devi ce such as a single screw extruder,

ext ruder,
forcijpg

| east one strand,

atwn

SCrew

feed enficvok ex s utl&ll@g ScPresaspiia sAvIPElengsate ps sahemagsally degicteshd
t t
BELaATS, TELL3 0 Supv 0o 2ehabi o Bl Al e =

fol | owed said ﬁgmieami dre dﬁscmptmrstmemoﬁ(ns)&/@rﬂ()@m)éﬂﬂﬁ srehivicarperatdd leereihdpper ,

an air
Engineer

| kegai
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her form of I

e mgy fersarg defwesp ¢

nats M
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Cunberl and strand pelletizers

| eti

such as

@d)rgsgp‘i 8%““?6?9 °f &b
pel l eti Ze‘s"ystel%r Alaemdedesslibang wel b@GS/@FMWFé %a?ﬁﬂs&éﬁ%hkerﬁﬁ‘é k&lutidRY of and

il e other

ucti

g et

equi pnent

be utili mdmm@tﬁé gyfentsi polymandarsf brootinated way)nmf st[ymnm nolytriees ped Ipetlet or
pursuant to this invention conprises formng the flowng nelt at an
el evated tenperature in a tw n-screw extruder being operated under

relatively mld operating conditions.

the extrudate fromthe extruder

pell etized before or after the extrudate solidifies by itself or is

solidified by neans of sone appropriate nethod of cooling the nelt,
by passage into a coollng I|qU|d such as mater

COI’lt act

l__l‘.

su
with a chllled

Y o I 1 -

can

is
ch as



[ 0062] One of the efficacious ways of effecting the conversion of the

bi nder-free extrudates conprised of a blend of at |east Conponents (A and
(B) into wel2bavi2fesrm i s a met hod which conprises: fornPog/uskoloms®s2 one
strand of nolten BAPC, e.g., by passing the flowng nelt in the extruder

t hr ough gr@iivéardf@‘postéd embihgsl dARE@tsobrignoin tHCé\/Iefctrmadleim Ewhinple d3 ewas

B for mutrcergali bl 26 o ERT R % ot Fie BhtetdSTGn AR)SEPLt e

forced aidiffélea¥san @eﬁ@hgw@n&qeﬁwmhebwvbl WReERB s seuﬁipa&tirtartﬂé Ppeldfig@K into
pellets; and causing such pellets to drop into a classifier that renoves

fines froleserhedpge |W@t %008/@1%% ag 1gfraned tothgeeipeThes, gn ¢lie pigbent jopgiatien dre, | f

ro erI d nt f i t t he
o oBest Y B SRRl R RIS RS el A B 2 o
from a Fegdratibn prévetddd, s fite \Shzugrra&ue[lgﬂﬁ&]ea%ﬁﬂipherabelitfﬂ?)ClBﬁYhﬂuAt e ﬂ)‘tﬁﬁit for

producing pellets of this invention pursuant to this invention is a nethod

i n whi ch Wiskthedmiie pLsh opRratings ) 220i 8- ariorgre of v3%s 2 prbideprestue of Wiy nel t
is condu t 1Rt r r
andi n whidh e B P YRS SR TP LR R, AhedRs ek Y P S AERE o
after thanexteduddieeose Itamiiehiteﬁesdn thegdesol éxdiukleiederel a fob(mlqumasgl &ULivese

Process i nwhi aflomng nelt_is fo a devgl _.extrude he sol vent
Csed P FBRAPHG Zo0E o drrah Bbr7sTarBYey S LBkt RomtTS aor | Sebiveing
pr ef er abl3ysrRCAUSR6s § @F 16 GeM 865 HNeTRAib tdner@hireS| 442136 dtBb5GdULRL Jont 0

t he devol extruder should be sufficiently concentrated so that it can be of
ext r udablminufes ©6 sperygtionihgiterapé¢rgtureseichores Ouk i16rand thesdigrweye Wawdred Nt H. i n

Lhe Lol ST ot o, Eom B artth 8 58 Bl RS el st Bef b B
sol 1111 ogpehletau by syl egﬁegq dﬁetg,ﬁfagﬂ o lﬁa%ﬂci}@&ﬁggt RSt g

during pell ormati on usa e’ pe

not 3&ComRRNi G BAPC, 6. 18860 bor Bolcal BRILAR HRAGERRLAR feld &S of

ai r-entrai nable dustsa even t & sonelsn% g? gra%%ﬁe?gag§&gg&%gﬁned.

[ 0065] Aqmod@udgwymxeﬁnswéﬁﬂﬂmaquﬂsmnethod of fornlng the pellets of this
i nventio evol ruder s utili a neth whi ch. co rlses
comvert | M90S chie fimer Felii Balnp oviies eudsiy! domas RGO oT i

slurry offoBARlen dF fhe¥ AROULLARI £ (IOMYBIRH wHitH Qzﬂ@ nBJVCB@' RGeriRltwitn r@e@ﬁé@'
extruder that is adapted and operated (i) to separate in the devol extruder
vapor i zabb &igollpethroughod.t Ker étrandecprrposes ther test iagallask the (lommtding| Wit nel t
forn?@ fE@g{such solution or slurry, and (ii) to formas extrudate a

poly " or polymer flow, having the extrudate pass through a die to
thereby formone or nore traveling strands of nolten BAPC, and pelletizing
such strand(s) by enabllgg and/ or causing such traveling strand(s) to

sol i di fy Zisdumblise dsiiond@idi vi ded, or ot herwi se converted into pellets of
t he BAPC; BU and
recover f[rcé}%gsuch‘?SIS guﬁﬁ %gjngggFgﬁé% 81gﬁ?quﬁbaﬁéﬁ%kﬁﬁEkg&jgpf%ﬁngFﬁes

if any, tdatainiay ahﬁ)ttﬂH s fittsided tdUtdelpsibdiufibm EeSta all withihthesdbsednpadehat is

separated during the operation is recovered for recycle in the overal

oper &pi orint}P@Gb%]CylFﬂ‘éers olVerfyindeel PHIHBEH Rgthehdt s¥1 beigehrroangd it es of
BAPC f or e Y/

onpal o gt Rbrfroy Gl CROLUARS SR BRAAMN tlsIH e HRDEnd ARk tofle
conponents J{m‘ @sanle tprant Heo sathint the n:ybndfsrl \ulnarybw\n ulltdrnpggely impacindee go theher nal

degradati o d that, dqge ers wi th an onent..of the
Sttt on Ghersh i Sosmenasp B xBids TS hien stmir bt 0 SHGH: Kyt he
sol vent i§ mm@ﬁ@%md&n@re%nﬁ&r 8 hﬁé@%ﬁfa&@cau%ﬁgvae@ﬁe%ﬁehaﬁed@am fakl i ng

t enper at ur esbel ow about 1500C at aynns heric pressures. Typical hal ogenated
sol veft s Hwe, refrogeg InFighi loh- éaoh “Hmlolg@wpaatscimve $ike nbmorise fetabln bittleaor

chl orine .at i ch .the. solve ns_at .| east on atom

Qr i t
and at 1 et e bhpMerbopg L Eh oF BhH LG Dhuc: SRS ZURR R, one

or nore fb@bﬂ@@rbfazwrﬁlmish@medt kan moogfaﬂﬁe oAtpRMEts b eQdvaRfatedr | Tgpiadignis The
term "vaporizabl e" sinp means that the solvent should boil at _a

t enper at Lﬁr@umépé\neklﬁatfﬂlatab@m ere-hAE op s bettle r i xThe ol FolpdAdhtteen n t he
initial solution or slurry would begin to undergo an unaccept abl e anount of
t hermal degradation. This tenperature will of course vary from case to case
dependi ng upon such factors as the ideg%ity and




thermal characteristics of the various conponents present in the solution
or slurry, the length of tine, if any, that the solution or slurry is at a
t hr eshol dwdeocowvpom7t i on tenperature, and the quality comCrais2eipmsita cati ons
i nposed upon the conposition of the finished pellets of this invention.
Non- | i mi ttighgy ekaap bed potedinsidabl lwllomwgatinders) whichdai ndéngteotli T hicbeoarst hane,
di br ononet hane, ..br onochl.or omet hane, bromtri chl or t hane hl or of 0

car bon & A ARSTGRRAR oh s O aeAE nanhs v T Sy B o oted P el

| - br ono- 2ma ﬂfe%gﬁﬁ@ﬁdin§1a2l'dﬁtl%@écp§pé@é eRBich bo#tetdrAOTOEINONAB Eront el ANO- 3-
chl or opr opane, 1-Dbronobutane, 2-bronobutane, 2-Dbrono-2-nethyl propane, 1-

br onopenteade, Cylingeio i isopasitiangd sp whaiibcan beyrasaredh ik arvertical plapgrabralaxsiseS0

br onogycl X . | igui thd S r | pgs r okiquid
it ures S EomBisalhy s, ST TR Y e R T B 3 <

a parti clgoayl yogakad ablieres| vant obpe dABsemafentdsso aNdd framidiosty end Al tatvardel y
| ow cost, and desirabl e solvency andéggﬁorization characteristics. |

f a
sol vent elerasge Brbedadre’§ s Ayshgwn ghHF otpondeadingorRauh i 8¢ dagpes of
repl aced : j | L Gl r : dr vent .
el 1 ot o o AR M3 78 SRR b el o R A R ced
can be ofdegmes ofisotstiane botledr gidfielse ginkyypidoad dway firtvayclaeée end Batosiazdclosmige of

about, 3/ 8-inch to about 20 standard U. sh size and ich, as duced,
cont 40 GHyenat 1A an drepap; epReBrdeEams i outpg. PR or 78 RoRE  han
about 5 Wiheted animwgéd ehd R dyEh&S 700 EN1R1ddHP6 iSioffed ANO&NKanerate b0 the
range of about 20 to about 840 m'crons) is typically no nore than about 5
wt % [ 0068] rpThier Bahinawis nd hikxeaupd setbe iptllats ithineclpded bottéparr jat Vot bf agitmedAPCs,
the brom nation of APCs to form BAPCs,. the | letization o e ,BAPC and
test wor RAIREREY Hha okt bRUE-ERT T b Pk ion” PhuRTefd of ¥ s S

i nvent i orperidhehie rénx@siis 8oppELarli theRohtehts R ERASREe 6f jat hilelisdveabh @rpoaneshar e
not intended to inpose limts upon the generic scope of

t he
i nvendi orlJ BxAwpdad piepe sprgem{(-61 ' iperin 2APE hegingg ydvehnpassest theyughi theysqregs
[ 0069] | i ti f I e ~ot.her S nts
vere used AGTABEP; e G hel e PO BRULRAL (BB R T nd BRI GAPRAT
over head faesdedis@minalu bites gedr drablesalvahlidn bithamlei gho ppicentagedofaotabtiham
drain val ve. Tenperature_was maintained at a set point by controlling the

t enper at JPENgsFdurg thatest fremghs plgrting coagiy oh &g Redlkst [LsiniBusbestesa Mt gkt r ol
valve. VIgarRus Rdhd R BnfiaRaffs RbES R dcRAmiTRABT o in ot BAEEphief fhe
retreat-curve agitator on a vari able spee rive. The reactor is

essenli alfellets heee wideaddne wetitied wirlh F& nperon ©f dineodurerg thetegreri ¢ fl uori nat ed
materials or elastonmers. [0070] The reactor was mai ntai ned under an inert
dry N atnosphere during all operations. The reactor was charged with the
chain transfer agent(s) through a ¢gixaMeg. iy neans of pressure transfer
froma portable tank. Alkyl lithium additional solvents and the am ne
pronot er ( THEOAyiqwePdlers df dlds Sulestint ackeguodst Ménigizaatioredf Binas and Pasisf er

t t re dip,| St t f d f
9oL LS8 USR5 9, B o B M SAE LT TG 3PS ] BRGRAL SRel om @
cylingri cahaifd aisubsctedita the TBmbhSg At@ftiod AeRDAs &dseNiRgl {béeec Fertefafice

delivered as a fine streamor spray above the surface of the reaction
m xt ure tAERATEH asimilpy teptewdp ¢radigted op peliatized drejainated A0igpé LT HENIC IBEYN#D| )

was charged to . I eac . i s¢h i e i.sqindjc . 7 ppm
rosi dual (oo ALMFERA b mel ek B8 R AU SuRO By R SR, Y

t enper ed inaiagon)t 0 Thé aesuds Sl thegC kefluatidponrd eadhariged e Table poilat Table 2
tenperature, 4.6 pounds of TMEDA (18.0 nol), in 10 pounds of toluene (49.24
mol ) was CHargelnPss PHENPYSE LUPNICHPSEYR PPINEISH p | eg bel ow the surface of
the agitated toluene reaction mxture. The feed line was then flushed with
20 pounds (98 nol) of anhydrous toluene. Next, 4.4 Ib n- BuLi solution
(23.5 W% in cycl ohexane) (7.32 nol n-BuLi) was charged through the
subsurface feed Iine form ng the characteristic bright red-orange col or of
TMVEDA conpl exed benzyl lithiumanion wth concomtant off gassing of

but ane. The feed line was then flushed with 22 pounds (108 nol) of
anhydrous toluene. 436 Ib of styrene (99+% 1899 nol, Anerican Styrenics)
were fed over 153 m nutes. The styrene was added by means of pressure
transfer froma nitrogen regul ated portable tank through a netering val ve
at a constant feed rate of 2.84 Ib/mn._ The reactor was allowed to ride for
5 minutes to make certain the reacti on2fas conplete. [0072] The reaction

m xture was quenched at 700C with 10 gallons of 0.75 wt % ammoni um chl ori de
sol ution which had been deoxygenated overni ght by sparging with



nitrogen gas. The reaction m xture was washed two nore tinmes with 10

gal | ons of deoxygenat ed water. Phase cuts were rapid and required little
sett|i ng wormelo/id&iser and any rag or enul sion was renoveactrhusough3iogse bottom
drain valve. A sanple of the washed crude reaction m xture was anal yzed by
GPC (M: 312, Mh : 466, Mv : 673, WABLB24, polydispersity (PD): 1.44).
[0073]] The reactor was heated to atnpspheni EinboAfteing |poiTdtallEnasgAftenper ed

wat er | griltCoMpSseIn, hWewkeTotabheaihtas tThebliappltirédnt 9 t Tembracharitib@cket to
i ncrease the tenperature of the reactor jaqléett to 14Q0C. Oygﬁltq{am(ane

resi dyat ngllog%uﬁg ena tol Uenez(l%)l ed, conaems%] I the over n%@a conaenser,
and drai ":culObb’n]glAF‘Cu”' ot \/2..« temperat uSﬁZU' iLb wWers u;ibfl ved—The

r eact or—was—€oofed—to 50 Cc—Vacbumwas—appted—t+e—t4
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reactor was heated to boiling point. Steamwas then applied to the reactor
j acket EGUSW]‘ CreARe3 kiBnhRPRESEHE §izO fdlsftljﬂﬁltloﬁ %{aocgbtilﬁ‘é'd(@ﬁ tHeCﬁn'legf GBfaineacuum
was used to decrease the reactor pressure t . Cycl ohexane,

r esi dualafteths tumlelingridsts oiferesetoboillbl 2. condensed |n the over head condenser,
and drained to a drumuntil a pot tenperature of 1350C was observed. An
al i quot was renoved fromthe reactor for analysis via GPC (M: 314, M :
468, Mw : 676, Mz : 940, pol ydi spemABKYERPD): 1.44). The reaction mass (557
| bs) wa$ el eGhfRsiidna [3AV: FakHQ0 [fote bin. EXAVPLEZ partial Use of
Recycl ed Tol uene to Form @y%ﬁ%lﬁg; a Precursor Material for WE Treat nent
[0074] In th| s Exarrpl e a portion of9(b%cor7]5%si t 80%onpRo%ed W1%d )m' IRangdy Df

vvorod - om r\ri

t ol uene yel-ehexane,—and—1-3—¢i “e"“ epah %“C vered
runs vva;lglgémsllﬁu t hijls Ex | e delr%ﬁstr ézs [%Z Of ?ecy iled t%ﬁﬁ

part of [ Hey ARt toluene chapged. [ 99751 FHESh 4! velE A0 1|gou1@$496(215%/9
nol) and 97 Ib of recyclled toluene |[(contlainingl 97. 104 9412 | b, | 464 nol

toluene; 1.7% 1.6 Ib, 6.2 nol TMEDA, 0.3% 0.3 Ib, 0.7 nol,

1, 3-di phenl ypropane; 0.9% 0.9 Ib, 4.9 nol cycl ohexane) was charged to the
reactor; Karl Fischer noisture analysis indicated 7 ppmresidual H O

Agi t ati omy,pegan: Mtheasol vent was heated to 79 C by applying tenpered water
to the vessel jacket. Upon reaching the set point tenperature, 3.6 pounds
of frl@sh [AOXH- UBXCENEDA (hmrzn%s qadr) analysisl Gipplacabiis anﬁflytﬁcml westleods4Qr 24sayplg) was

charged to the re the dip le 0 rf ace f th

201t ot ed orgmes SRS b AR 8% HhEoEly Be Rk ot rBREHRR ot ien 20

pounds ( 99osmlsyaf Aarltm;odfgoms Titeindemel PNBKEatioh. Eatbb)fnl'SBDbd:erﬁKHrlEOOQn Tre3. 6
wt%in cycl ohexane) (7.4 nol nBuLi) was char%ﬁd t hrough the subsurface feed

I|ne for rArPRS thefOéH%@rrael eplos enaly ilsgh‘?c falleaisr angpesterolngadeonetavEpAng digakexed

benzyl opcomn t ed |line
was t hen f*&hshe %]EWE)%UH i\ggt) fg% {Jm%?sl ﬁ%ﬂ%t@%%ﬁ%n@%ﬁ%@ b of
styrdse (s98gdly fi1838 lnlrfbit bothora rstlﬁanatﬁiny\hel@ licssed Wahe héathgdledk i3 phicad ud @s. The
styrene was, added by neans of pressure transfer froma nitrogen re qul at ed

portabl e & alm@gehpws% ZOVRERET Highsaigdv e e testdemBeraiie fddar Lal r gP0 Cés
| b/ m n. 1Hc8RGL amvﬁﬁF?és of APC oQi%eif Q% r??ac@a tHAER E&nmﬁe 14 ﬁ)' Bt he

reaction S conplete 0076] action xture was quenc at 700C
with 10 deht toeasedoh thke Hditlwg %oahmffhe urmtaﬂall mﬂldelaﬂ;mraﬂlﬁarmd fdritidhspeaidliet) ¢iere

deoxygen d .overni reactio t was e h a second 10

Gal 1 one oS RUBYELAEPSE Siattumihug doles Uil als b AP EEeR Ot o
set t biong thé agﬁtgeﬂeneadthe%nfp@e D¢ BRI r%&édeﬁpﬁﬁetﬂe HERUGHA Eddgdbot t om
drain valve. A sanple of the washed crude reaction m xture was anal yzed by

GPC (M :ungdedpitrigpen. msaﬂwﬁs arg Assolvied to gBge apd: th.%WI)JUO{l doghpropeezeneact or
was heat t mospheri g, bo 194R01 N .U on _the vessel
ket S Rl R, Bhprlo Pl RRaPlealbaR ¢aEReh g e fom et

t enper at W@ dfpafee tbeaaﬂ&rob;a@ekeblahp slAIRG. (Leyod) oR®XBAG) udis b HidlterMoibst ur e
and tol uene boiled, condensed in the overhead condenser, and drained to a
dr um unt iGolarQusst XB Gederimeieie (RStIBYFY. was observed. The reactor was cool ed
to SGRC. to

boi I g Hro e TnRRR B! Colpieel G5RG, RS, ERBALEN PRI BRIGALE | e
t enper at wnd/o0prdchéureemcitat hgraioket to 1400C. Vacuum was used to decrease the
reactor pressure to 35 mm Hg. Cycl ohexane, residual noisture and tol uene
boi | ed, condensed in the overhead condenser, and drained to a drumuntil a
pot tenperature of 1350C was observed. An aliquot was renoved fromthe
reactor for analysis via GPC (Mp: 301, M : 459, Mv: 672, Mz : 950, PD:
1.46). The reaction nmass (544 | bs) vvas2?:ol | ected in a 350-gallon tote bin.
EXAMPLE 3

UI




Bl endi ng of Crude APC Batches and WFE Purification of the Blend to Form APC
[0078] A total of 12 all fresh runs were nade foll ow ng the general

pr ocedur evohoftixangie 1 above with the My after the vacueaorTAaisSee1p/08@3yi ng
from403 to 483 and an Mv ranging from566 to 721. A total of 13 recycled

t ol uene rl006B3IwekExcepnaemby bk ewpnessly htheyeine malicapado thedartide gh" Bix zamplital asbove

with the M after. t he.vac tr] p_rangin omd04 to 463.and an. rangi ng
' om 568 06 BT 0L iniPE T Dbt Bpd AT AL AGRUR Nt of Bi S R T
the tenpeiglidleRmest i whitd tBPARRIOFer¢:66 Raftdt Ethe ThEcld 2a'abs "4 as And WH ssaer e
conbined with the 13 recycle runs and run through an industrial size w ped

fil m evagsran 6 iInfonpey to eovepapd er Mare siehlojereants pnlepcthe iy expressly ppdicategs2 . My
: 6934 Ngnhmgﬁg’ PD: 1.26). A five-gallon sanple of the conposite was
stripped 1n € laboratory giving a very simlar result: (M : 418, M :
569, Mv :[00®2f, Bich: aBdlbeveRD:palen28)r. pEXNANRLIE #fdPredpar dhi oy @ortBAPG Seisut | ons
[0079] Two batches of APCs forned as in Exanple 3 in the formof solutions
i n BCM wePecifigation; 1§ izaorRorpied i fafe difoi this glissiesyn b refefiencss ap ihdly seattt ed
vessel capahl e of using ethylene glycol for heat exchange (heating or
cooling) or steamfor heating. The reactor was equi pped with a

pi t ched- HDO®N dTlis savlentied isagisteptible twi dohsidemble nagetiors aaits piBotide. BHtecdfore
reactions, had a.target reaction feed ti.ne of about 3 hours, t ar get

" actilon b et & SShaiGn Siol BpgRd st i, foa ey et s e
concent r ghé AReion/th thOpatithi1dP exLRB1REAING BEdsOted RAEIhOSVE. NVOl ved separately
and concurrently feeding brom ne and the APC over a three hour period. The
ratio of the APC to brom ne was held constant and cl osely nonitored

t hroughout the reaction to create a final product with a specified brom ne
concentration. After feeding was conplete, the reaction mass was held in
the reactor for 45 mnutes while the tenperature was brought up to - 60C
Any excess bromine in the reaction mass was quenched with water. This was
foll owed by a water wash, and then another wash using a caustic and sodi um
borohydride solution at -600C to neutralize remaining HBr. The presence of
sodi um borohydride in the wash solution is deened to break down am nic
conmpounds present in the reaction nass that can formcol or bodies in the
final isolated product. The reaction mass is finally washed again with
water to a neutral pH [0080] Brom ne was fed via pressure transfer froma
stainless steel 5-gallon mlkcan lined with Teflon(r) PFA resin (a

per fl uor oal koxy copol yner resin; DuPont), the resin being hereinafter
referred to as PFA. The m | kcan used is 9" ID, 14" tall w thout the liner,
with a 0.22" thick lining around the entire internal surface area of the
can. Including the lining, the actual fill volune of the canis -4.6
gallons. The can is equipped with a 3/8" PFA dipleg, and 3 additional W
ports that were used for nitrogen pressure, a PSD w thhol der, and venting
down. A 2" center port on the can had a PFA plug secured with a Nitronic 60
nut. [0081] There were two feed diplegs used in these reactions. The first
dipleg is a solid pipe of Teflon(r) fluoropolymer, with 2 x 1A" hol es
drilled through the entire |l ength of the pipe. There is 1A" PFA tubing run
fromtop to bottom of each of the void spaces, which are spread 3/4" apart.
The tubing is secured in place at each end with drilled-through pipeto-
tubi ng mal e connectors and PFA nuts/ferrules. The other dipleg is simlar
in shape, but has 3/8" drilled through fittings on the top flange, with 2 x
3/ 8" tubing runs extending through the void space of a hollow pi pe of

Tefl on fl uoropol yner. The tubing connects -20 inches down via PFA fittings
to the top of a solid m xing nozzle made of Tefl on fluoropolyner. This
nozzle is screwed into threads on the inside of the pipe of Teflon polyner,
and inpinges the two feeds before they enter the reactor through a 1/8"
hol e at the bottom of the nozzle. Both diplegs are -24" in length fromthe
bottom fl ange of the dipleg, and extend into the reactor approxinmtely 2"
above the tip of the agitator blades. [0082] Catalyst was introduced to the
reactor through a charge bonb conposed of a 1" stainless steel (SS) block
valve, a | x /2" SS reducer, and a IVi" full port SS-lined brass bl ock

val ve. The catal yst charge to the bonb was performed in a N purged gl ove
box, through the 1.5" full port valve. Following the charge, a Vi" SS tee
was fitted to the top of the 1.5" valve to attach a pressure gauge and to
charge N2 to the bonb. The entire setup®screwed onto a reducing flange on a
reactor nozzle via the 1" block valve. [0083] Aqueous phase cuts were all
conducted using a PFA dipleg. It was a length of Vi" PFA tubing that was
strai ghtened out, and grooved at the end to hold PFA ferrules in place. The
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for decanting the aqueous phase, but prevented the tubing fromcom ng out
of the reactor beyond the drilled through PFA fitting and cap that held the
t ubi ng i rwpl2ame270Bhe di pl eg tubing ran fromthe reactor pCItUsa0ighs298p a box
made from Pl exiglas(r) resin that was used for sanpling the agueous

mat eri al QUAIM$:cuts. There were deliberately no fittings between the

di pl eg nozzle at the reactor and this sanple point to | ower the risk of
aqueous exposure related to additional points of failure present in the
line. [0084] They Bk %pgéﬂﬂétiﬁ@é Ut bRAGN{tE® Mr&akeh pdiyxler Sondpoditidn 2ofVetee
conbined into a single BCM solution. [0085] Table 1 sunmarizes for each of
bat ch br daim@ei ons No. 1 and No. 2 the reaction conditions used, the
conponents and anounts thereof used, the ang) ical results on theproducts
and cal cul ati ons based ther g6 and the prooerﬂ'es and conposition of two
snmal | er sanpl e batches of i §¢

Preparation of Pelletsfrom BAF = BCM sol ution of the two batches
BAPC formed in Exanple 4 was ujed as jeed to a dé¥el extruder utilizing a
processi ng equi pment setup as sthenyt Cpl |y depicted and described in Figs.
2 and 3 of WD 2008/01 1477, publishg hnuary 24, 2008. Both of said
figures and the description thereof | 2008/ 011477 are incorporated
herein by reference. The major differencahetween the present operation of
t he devol extruder systemand that described in WO 2008/ 011477 is that

i nst ead ofha@nveistanrmyesigé ntmdasinghe pangriofabed 59 yo ebiut 3gb Iwherais eaghdx is

brom nat ed ani oni tyrenic polyners.into,pellet . .qrgranul ar for t he

oonp! nag el GeRtstt P B bdr RuEbengyR fae of 3 e Mo emee i ¥ o 60
wt % sol Utailloélf_ @B&’Mﬁﬁ&e%rﬂﬂb@iﬁbﬁ%iﬂg@n&h@ r&l@é(ﬂf i 818810 a6HIET.SG AR khe
differences in operating conditions of the devol extruder as conpared to

t he oper avdightspadeasé raf Jueming wodotooaned by 7¥-RayeFluefeseansel Specthescenin Heus, in
th j . f t Ut ) .
€ ﬁggse&tl rﬁ&q{eﬁ%@ﬂgé %%g%: %% %B&{t 7f361‘letg a%o%t ’2455,,[ el(k}lﬁ) fe)oiag{spco%glsgse%? 1en§,

extr r S 1 ni bs/ hr an i on ‘procee this
rate was gflagingl hylt iffoed easedinapedt Gombodpoldher RSMPOsitiéi of MheSatp@e Torrdlhh t he
twn screws operating at 250 rpm a torque of 23% a nelt tenperature of
3360F (169dcpnvestioe saigalawing wel inta sghdified pelids. thoyprosessibsineahaissterigetingy
granul es 4 ; KT € Is vol
o ruder B PR UEHBONAT pLilldh AP Jormltin LR A L EPRES P £ i Pyrfes R
2750F; Zomddobnd&idh aferieemtai@bid)Eust 70 nitlser £lighiBatedk pe raiuc&l7 t0icceptablycomdls 9 &

10 were at 3650F. The die t erature s.al so at 3650F. After 50 ninutes
of oper atf ¥ ohS BRI BIgF CReHLD R | _ngiwéﬁ%tg to
35Q0F. Thﬁ1R9Phﬁ5k92%mﬁﬁaﬁggﬂ%ﬁh&ﬂF&&%ﬁhmﬁdﬁ%MhﬁBUHSmg?%BQBhﬁMﬂQJ&ﬁa@ESD'te

the fact that the BAPC had a nmuch | ower Mv tHhan t hat typi cal brom nated
ani oni ¢ snymieable dpetbymer (ca. 3000 for BAPC, ca. 13,000 for typica

br om nat ani pni c_styreni ol r). pellets of od. qual i.t re fornmed
TnThis dper atf dnScqibiba Galfel Sekinafy et L SR byed Wiut o
their abigoljrifert @mpdsiphantd 4 dloi@id aR1ak cbhd@sedRthrdelslat&y tétnfeeslrenm@tdnod
which wil'l now be described with reference to Figs. |IA through ID. For

r ef e@nceoppiftipadwa sdiew reagpdgrsardavhegin the cRimEE ?fgmﬁlter extiuglar Sepalletizise
Tunbl in Ny 88]. il . the test involves rotation of a
hollom/g;@%%égigg 3@5%&%P9%§§hd%%38%%%?%&%?%9 a bottle or jar sized to
freely sli.de fA @roeng ab dnefidir It Rihereihehe kowetispat sait blointindth® acythatieder .

The cylinder is positioned sq that it can be rotated around its inaginary
hor i zont dolR§IsconmRosioNgAtoot flowdng {eftrig spndistachitsanglpated tRIRRErtHE 18178 osed

bottl e or,J.ak: i WLt hi i od .

al t er nat io\%ﬁ}n% ﬁgg‘lgﬁéﬁgﬁ%’ gfr?&i'?{}ll gfé(l)%hteergxg? E%tﬁef% gﬂs%gﬁvgﬁgghggy%shﬁeeug?ﬁdnder :
Thi s 26nalHeése detfterrthaattivatecblidiies exisentidified. any, to which fine particles
are formed by fhese. i cts during a specified.period of tine. Thus,

Pt er i ngt o genciAad S K ARHEROMPRICh it ST, e HRES Al ar died 1hgh a
fillabl e RehtdagdUohdic gotyBd@nfosRloasiife @BRAuRavi ng a hei ght of 5 inches,
an outer dianeter of 2 inches and a capacity of 250 nL is filled with 200
grans of pellets to be evaluated. Typically this amunt of pellets fills
about one-half of the bottle or jar. The bottle or jar 75 is thentightly
cl osed and pl aced inside a hollow cylinder 70 which has a | ength of 15

i nches and an inner dianmeter of slightly greater than 2 inches. The
cylinder is then closed at end A and B_t hereby providing an encl osed space
in which bottle or jar 75 can slide fréhend to end. Cylinder 70 is
positioned so that it can be rotated in a vertical plane about axis 80 such
as indicated by arrows 85. As shown by Fig. IB, as the cylinder is rotated
about axis 80 by nore than 90 degrees, bottle or jar 75 conmmences to slide
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cl osed end B of cylinder 70. As shown by Fig. 1C, upon reaching about 180
degrees of rotation, bottle or jar 75 has inpacted the closed end B of

cyl i nder w0.20Aiei87passi ng 275 degrees of rotation, botPce/useojms293b begi ns
sliding away fromclosed end B toward closed end A As indicated in Fig.

| D, upon 360 degrees of rotation, bottle or jar 75 has inpacted agai nst

cl osed end A of cylinder 70. i nder 70 is,4Ethed at a constant rate of
15 rpmfor 3 mnutes. This i he pellels Wthin closed bottle or jar
rpact Upow each 180 degrees of

¢ od, the Bgtation is stopped and
heved on a 20-nesh U. S. Standard

si eve screen (0.033" openings). The|fiNa@s which passed through the screen
and are collected, and are then anal for particle size distribution and
the mass of such fines is determned. Thig,in turn enables cal cul ation of

t he wei ght percentage of total fines formed during the test fromthe
starting quantity of the pellets. It can thus be seen that the operation of
the test yKerdiRinSisMRNREFagE RaRIbESInt tE réBE & Hho@td 9o Fhouk 3G, SHeRIM chdh MY Ch
the pellets have undergone attrition wth formati on of fines during the
test. EXAMPbEnGodiffiersat peshisof wivelp nembepin thiyirange mf dripido HearyeRaggapader of

M ni m zat j0 f _Fine iy 089] ., A t est nt i f I om t he
arch of et 8ot B BsderolR o sk Rl b R ar AR AR ClapPEct Ehed TR
Tunbl i5ng vASilit pdredht T Sdromsned@s aéteeidedD9VE-RAyOFlubRE&Med Spefuidsposes tie
simlar test was conducted on Belletized brom nated anionic styrenic

pol ymer {Rolymer being e 538 o dPYHER itettovt S phie\pslets bswg chascisrigerliied
usi ng anipni Ge i N L@t t e t] r rized
o Tabi o G i epp@ib Wyl SR Hopding BER“URE AR oFe T

pol ynmer . aa8irkpihi¢di)Olle. lidbhy c8-fermatini of as-quaminableelusisze di stri buti on data

obtai ned on the fines obtained after the tunbling tests referred to in
Tabl e 2. STABLE SORRSH{jeR @gin ‘@i%lﬂb dn v@béh}heaa@&@ﬁt Orft@flalfsh EQMHAIN Brgmgpated

anal yi$i s,toRER in%bin?olﬁaE‘ﬁl the iré}%'e_o@'%&ﬁ%o Ipﬁfn @ﬁ%}"{d’&l&&z oReddd £on GiniHCs and
BAPCs are set forth in International Publication Nunber WO 2008/ 154453 Al
havi ng arebbnt 20 ppimi (eriadt), Pub] af darvinoratadat ,8-duyfhen glpDeeeeiigpic@D0 8 thEhengsr eicedur e

for thermal ¢ r .an sig is as follows: A custom made netal heating bl ock
fron1J-KgﬁPg%?%ﬁf@Fwiﬁ%éfébLouis, MO featuring 12 heating ports with

di amet er 5.t 0 gRug@l donfpdse6r Melf biakdeaobbamas&d Rlondiatjoymdi &ripdsgioased. The
heating block is placed in a in a nitrogen-purged gl ove box and heated to

t he test thefgewtture (either 250 or 300 0C). Duplicate 5-gram sanpl es of

t he BAPC powder are placed in_20 mi scintilb.,'on vials to be heat treated
in the heating block. The ngferyal in the q are heated for the
specified tinme (15 mnutes L 20 @ es at 3000C). Upon

conpl etion of the heat treatnmne grmel aging period, the sanples are

i mredi ately renoved fromthe block Qool ed und¥k nitrogen. The sanpl es
are dissolved to make a 10 w %ol uffomyin chl orobenzene. The sol ution
color is of the dissolved sanple in s of L, a, b and Delta E is
measured and conpared to a chl orobenZzZe bl ank standard (L=I 0O a=0, b=0)
using.a Hunter Lab Col or Quest XE Col ori nggrger (Reston, VA). [0092] The

i nventi on may conprise, consist, or consist essentially of the materials
and/ or prwedomes anevetagd nhmbei m. he0ARE dbabewt2. Ao alpout B, avhsras shgh x is

ot herw se, i ndi cat the artic "a'.or."an" if used herein is.not
"t endea 660t Eareal Shbl e "Bmogindd e o8 ey e CraB oRR T

si ngl e elgnemihe tx0s WhinehtotiRsiibhivel® metheisngeRAt ARG 3 5090 AbbUCI €0 a/d 1Ry "an”
if and as used herein is intended to cover one or nore such el enents,

unl ess t heeightxperesnsradspipirienali deteisained fharXiRkey. Fluomsgncedphctaasdorv & hepat ent
or puhlicati rred to | n It ,0 his<S i fheati [
inco?@oré?%%gghﬁgggéﬁi%FJ%P%$§@ |8@?3?6}3’%%m%e?i?eﬁ§§,&%%%iFgﬁéﬁﬁgh%ét
forth herddancteliQ80m] thahif and mhentsubjpctesd t theCRphbIbigeA trotieroMsdt d@e abloant of
variation in its practice. Therefore the foregoing description is not

i nt ended finsly fivided paniflesrrsnrile RbPasincHryeh ded-assh Unt-t3thrglard reve saiesit i on
to the pqgg%ﬁ%hﬁqegxenplifications present ed herei nabove. CLAIMS: 1. A
process for pelletizing a brom nated aronmatic pol ymer conposition of the
formul a: wherein n is an average nunber in the range of about 2.9 to about
3.9, wherein each x is the sane or different and is a whole nunber in the
range of 3 to 5, the average nunber of 30




all of the x's in the conposition being in the range of about 3.50 to about
3.80 and the wei ght percent of brom ne as determ ned by X-Ray Fl uorescence
Spect r oscwpyoiomi2tdse pol ymer being in the range of about P¢3/u$2t10/08d3Ut 74. 5,
whi ch process conprises formng a flowng nelt froma brom nated aromatic

pol ymer conpodiedlesmsoh Elhien abebeeihorandhmournd ftrehy dividedgpaticlds faphiengf mel t

orocess. dro et MBI Ge T B b iGN Cor i TSyt MR ol e 1o

suppressed and formation of air-entrainable dust is either elimnated or
reduced to acceptably small levels, and the pellets are characterized in
that, if susceptible to breakup during handling or use, smaller granules
are formed acconpanied by little, if any, co-formation of airentrainable
dusts. 2. A process as in Caim1l wherein the conversion of said brom nated
aromatic polynmer conposition into a flowng nelt is conducted at an

el evated tenperature in an operating twi n screw extruder, and wherein the
extrudate fromthe extruder is pelletized before or after the extrudate
solidifies or is solidified. 3. A process as in Caim1l wherein the
conversion of said brom nated aromatic polyner conposition into a flow ng
nmelt is conducted at an el evated tenperature in an operating devol

extruder, and wherein the extrudate fromthe devol extruder is pelletized
before or after the extrudate solidifies or is solidified. 4. A pelletized
flame retardant conposition in which the pellets are forned froma

brom nated aromatic pol ynmer conposition of the formula:wherein n is an
average nunber in the range of about 2.9 to about 3.9, wherein each x is
the sane or different and is a whole nunber in the range of 3 to 5, the
average nunber of all of the x's in the conposition being in the range of
about 3.50 to about 3.80 and the wei ght percent of brom ne as determ ned by
X- Ray Fl uorescence Spectroscopy in the polyner being in the range of about
73.4 to about 74.5, the pellets being characterized in that, if susceptible
to breakup during handling or use, smaller granules are fornmed acconpanied
by little, if any, co-formation of air-entrainable dusts. 5. A conposition
as in daim4 in which the pellets optionally contain brom nated toluene in
an amount in the range of about 400 ppm (w/w) to bel ow the detection
limt of about 20 ppm (wm/wt), and of brom nated 1, 3-di phenyl propane,
typically in the range of about 0.2 to about 1.0 % 6. Pellets conposed
of nelt-blended brom nated aromati c pol ynmer conposition of the formula:
wherein n is an average nunber in the range of about 2.9 to about 3.9,
wherein each x is the sane or different and is a whole nunber in the range
of 3 to 5, the average nunber of all of the x's in the conposition being in
the range of about 3.50 to about 3.80 and the wei ght percent of brom ne as
determ ned by X-Ray Fl uorescence Spectroscopy in the polynmer being in the
range of about 73.4 to about 74.5, said pellets being further characterized
inthat if and when subjected to the Tunbling Attrition Test, the anpunt of
finely divided particles capable of passing through a 20-nmesh U. S. Standard
sieve screen is 5 ww%or less.7. Pellets as in Claim®6 wherein said anount
of finely divided particles capable of passing through a 20-nmesh U. S
Standard sieve screen is 4.5 w% or |ess.
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