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RAF | NHI BI TOR COVPOUNDS AND METHCODS OF USE THEREOF

CROSS REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
wa@pphiozwyi on clains priority to U S. Provi si one€T/US2006/034007

Application Serial No. 60/713,630 filed Septenber 1,

2005, which is incorporated herein by reference in its

entirety. BACKGROUND OF THE | NVENTI ON [ 0002] Field of

the Invention [0003] Provided are conmpounds that are

i nhibitors of Raf kinase, ds well as conpositions

THEHTD Mo dPEARRERR R sELLATENY BiShatERIRLZSkosiTes

for treating disorders nedi ated thereby. Al so provided

are met hods of using the conpounds of the present

invention for in vitro, in situ, and in vivo diagnosis
FHELD ¢ @Bt WHRt INVENGAAN| i an cel | s and/ or associ ated

pat hgl ogi cal conditiops. [0004 scriptjon of the

D e B8 EREP T LpeREToneorar» bk BRI FoR: Face Tarapd
a8 gnappheduhat edikiingsel; KiprReeASGAded 5 HEVotal 1 ng

transmtting signals from nenbrane receptors to
stpaageenpt i ancébetatradt kityicont odl gehgmexpriessnaterial

culninatin%nin t he re%ylation of cell cycle

COPRYP LEEF oATERIPAES, Co} &l JEP SR Fes to

S LOL. , v9+1805: . Thi as n
p%ﬁ??cﬁgﬁ%ﬁl?ﬁ?%ugﬁgE%Kzséﬁgiﬁhogégk§ a% |V%§?ohﬁéﬁ%€&£e
cqhiosphor yMareonpetifpoal by cthadpeekkneycheeheguhat ory

roteins (Shelton, JG et al. (2003) Oncogene,
robYBY: 2498- §2) MeHROP| FROAK PREF RS askitle Whderwater
PORt GSi can phoryl at n
p&fféé9£§l’l§ oéﬂé/;cﬁeﬂ S sﬁbc?]rf g.S 'p&%éfl%%é%/lﬁ%es e and

apoptoticand cycl'é regulatory p
pPRyPIreyFlane, | Sties YOMEre@PAkio 1GHE Mok ¥kab81Fainy1
and result in its inactivation, and Raf can be
chbeided fardt h@odimstyasast ot i podveetessof Arvly®Raidés,
ke rine-threonin rot ei n_ki nase whi ch
POy YR IAPEE | HOTRE T PanehT RSP BnCBPOGYBRER, O the
f@Rédopgpt Otuwi@nd dichtarantiati apnessages. JBeseso1iq
signals can be initiated after receptor ligation and
bigratenhshi ¢orponenine mhets asf pohesMiPhki-hdse, caschading

that. subsequently activate transcription factors
bR SFPERG G BTG onOF] OOBBFoHERCRSUA AT EE:

. i i S i i : - .
MRS Rse? MRS atiRane, dfilaies.
wisel | anbsetihahtr esvkl etaosiddicfenentdraltisfdd Geleds and

MRNA are known (McCubrey, JA, et al.,(1998) Leukem a
9xFYbg s 1 988Pandable kOt e rei se, (1n8B)mamReandicR| that

iol .. : 26 - 4: . Sit.hananda t al., (1990) .
t%%co&é%&?%?J§9%F%$§0meﬁﬁ%;?,pgghgﬁﬁ ?ﬁQgg?ndqes 18
sBochesaneng Bianlysd. ResTh&Eoma11 e246d)i2262a834) drflig

three Raf kinases are functionally present in certdin
PTRERPS hégscaopded: ihensdll spretacehepelabesr amd granules

expressi gn can sul t. in abrogation of cytokine
haEH denar S RS L SEuI B OFy RECFanPERESHEPLES PBSansE
c&nRaf1andoA- Raksrequire additional serine and tyrosine

phosphoryl ation within the N region of the kinase

domain for full activity (Mason et al., (1999) EMBO J

, 18:2137-2148), and B-Raf has a nuch hi gher basa

ki nase activity than either A-Raf or C-Raf. The three

Raf oncoproteins play critical roles in the

transm ssion of mtogenic and anti apoptotic signals.

Recently, it has been shown that B-Raf is frequently

mutated in various human cancers (Wan, et al., (2004)

Cell, 116:855-867). Devel opnent of specific Raf

i nhibitors may prove efficacious in cancer therapy.

The
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cytoplasm c serine/threoni ne kinase B-Raf and receptor
tyrosi ne ki nases of the platelet-derived growh factor

wo e@efpemsr7 (PDGFR) famly are frequently acti vap€rdus1w06/034007

cancer by nutations of an equival ent am no acid.
Structural studies have provided inportant insights
into why these very different kinases share simlar
oncogeni ¢ hot spots and why the PDGFR j uxtanenbrane
region is also a frequent omcogenic target (D bb, NJ
(2004) Nature Reviews Cancer, 4(9):718- 27). [0007]
BacreHaNmto®» ek wvertIoel anocytes i nto el anona
cells is acconplished by the activation of growth

sti mARR o¥9OHaPHERAYSLSt ypEarrY haadinRg taxtesigiaarfocus

ol . LQn an he_inactivation qf apoptotic _and
HnserEaRsHa8OF L EETSES SR | RefealleRiThs bePe ey
Wafy Ot @isnsiiigh il 10reW-Bsshi-BHkat OF YaP@b hYBYSe ¥ £im and
under active investigation, and their application to
ertearshavpati emrfanes dhaver ddavinishes ovent et years,

trate to inhibit cell oliferation or ,induce cel]
Hh P8 AGFP DrOnPI0BETRcgeReT 2% 26 nSogeRonomical
maonaps eva, ieh etofl -ond?003) Blaad, 02(Linvo1ved
|):625a). [0008] Bfﬁaf<%ncodes a RAS-regul ated %Fﬁg%ge
ndigtetiedienies cepblypropyheaad mahdgnaoilytriansf oretatdminde
ki nase, pat hway activation. Activating B-Raf nutations

FHARP i dent Mi%ed 4t 66% At methedfasasd &1l Ikgen
; it f n,.ca rs. -B-Raf :
et s PE R aR ey MR MR, 8. 8o egrwosice
vaicth waddd NE Iouniosndl Nvadiosdred hoepdhi & upgl Targl nomas
(NSCLGCs), including V600OE and other nutations

| dentMIiedreleRbyEPRSAPEERF hgreshaves exgsadeshtthiey areas

- nedi B- Raf hor vl at i whi t. t hat
A S b R A R e PRt p 8, S A o
feh el iddaans tpansher papenandl By b P %Rfustry,

B-Raf nutations in nmelanoma 1 nvol ve codon 600 (57 of
B0) tgweste ByRabdmetat fvnw fepoenedtiondatreceasdSCLCrhe

are .non-V600 (89% P <_10 7 st rongl y. suggesti ng t hat
BRI, MR NeE C BT | e GhAd orlt o
ddprpidinse | dbiB ORIR ol d1USsod NIR M BNE D& £ NEXARRULILS o
di fferences between |ung cancer and nel anoma in
rlespoinse 49 RAEL.nhihittdrer Altdwormihs uhaoventieveBdiafd in
i%gftions in human | ung cancers nmay identify a subset

DL HP TR TR argHiBPR NS SRS Mnd dior

: é?g@e 62(23):6997-7000). [0009]
L%éatf Opé%?gi%nn [ nasgt a?ggtlgfeéhscbnponent s of signal
trangducdijen pahbwapsibytnbi ebnspeti bifc mxtgtase! 1 1da1ing
stinmuli elicit precise cellular responses in nmamalian
el the AdrpatePdedt . suFfigbe MedEdpins scartenhat deads to

. -pr I ns at_the .inner aspect. of the plasna,
R SRS Sane L TR S | 9 Sl thished
PRI FuAeld vaheed Raf-apkehgi 854PHOSHIOr ¥baher 889, The
activate the intracellular protein kinases MEKI and

vEacd nfigisl ey \edissd WEKsonprahyzed pbys phorortatd 1dred
and actin;tioq of p4%/p44 nitogen-activated protein
MR MABRF L SA vafit ey f E9TOpFasmit BRE miRaature
SR AAS O m@Sheyabod: HEPKoa" 8k RO MR RACH Yare
or indirectly contribute to the cellular response to
envi ronment al change. [0010] Small nol ecul e inhibitors
of the Raf/MEK/ ERK pat hway are bei ng devel oped for

anti cancer therapy (Thonpson et al., (2005) Current

Opi nion in Pharmacol ogy 5:1-7). Inhibitors of Raf

ki nases have been suggested for use in disruption of
tunor cell growh and hence in the treatnent of

cancers,
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e.g. histiocytic |ynphoma, |ung adenocarci noma, snal
cell lung cancer and pancreatic and breast carcinom;

w@p@7akmse7 i n the treatment and/ or prophyl axi s PET/US2006/034007

di sorders associ ated with neuronal degeneration
resulting fromischemc events, including cerebra

i schem a after cardiac arrest, stroke and

multi-infarct denentia and also after cerebra

i schem ¢ events such as tho8e resulting from head
injury, surgery and/or during childbirth

ettt Yanlwn) profepatdi ebaaring washbedrewigigest ed the
that B-Raf is the major Raf isoformactivated by the
RIERFDITHhi RSMREEREVGPowt hThaBt §PNCRED) ,RaDr Ligited the

EQQHE t ] ul_ar _si_gnali . ki Lvation
uji & eegntf lla%%?gog&%e%aqga%gg&w:l.5%:11%1]%5 c?cgrafaos}.tes can
120 (n=lde 8069- 8083) . SUMMARY OF THE | NVENTI ON [ 0011] In
one aspect, the invention relates to conpounds that
are iMrBI9 op§ dfheRabikimagsssdalen jgar tivarapnsuming and
I nhi bitors of B-Raf.kinase, .Certai.n hyperproliferati
HUFRIALY STREPEETR1 1 2681By & v aPAC VY Bif 1 PY
#ed  KinaBendoiChE ORoi belireXagRhRebYy MRl ONS Wmponents
overexpression of the protein. Accordingly, the
@b rifeurdspekitteonnsentraogs Beeccssefating ¢hetly datmidtty
of hyperproliferative disqrders such as cancer. [0012]
RS St FPESFT MoGE R Sc bR BkagRET: n VR oRe 1hg Which
U LQyd des %H&%défﬁen%q_rx@ﬁlnénlta[lo%i@{@% or involves
stereol soners, geonetric isoners, tautomers, Solvates,
dietextio| idxgsosance phas maceid s Caldhe et ablleasal st angsken
prodrugs thereof, wherein X, Y, Z1, 72, Z3, Rl R2 and
TR A de? i el HeteFRYY [ 0014] Al so provided are
CONMPOY§ . For 004, q¥Q t.er.eoi rs,.
geonetric %%{rrgréw@é%{%%%ri’s, sg%sva esn,?' Ier?[e eab%fq‘li%sa}lnts
158l the (heeludidigrphacanacewt ivealdy assephabbe rsald 9nd/or
and pharmaceutical ly acceptable prodrugs thereof,
diHekng nte HRprimgadrniiR4prpecas - deTd nedohdr ehnecpegasy
so provi ded- are.conpounds .of . Fornul.a | 111 017] and
A i TGRLREET RRR s Rap TS Phshars i, by
myaholides aadephardmaauld catdy @6%@85%%6 sl dfulation
thereof, wherein X, Y, Z1, Z2, Z RR R and n are as
Teflowatl hemwediafedy8]bAl satprnevbdedrar ethenpqumiduafion

Formula VIl Vi 0019 nd stereoi somers, geonetric
ES tl]%%)lg

?%ﬁﬂﬁﬁ%ﬁeﬁdﬁ? B s Prftol ites, salts
(i nclydi ng phanmeeutd r}afeﬁfsceﬁ{g@' €1ﬁ§§' Tigx,e W on has
pharmaceuti cally acceptabl e prodrugs thereof, erein
RN Rcukbtangrovdde as defhmegidietei Aor0@2Y polymer
Anot her aspect of the invention provides nethods of
b e iRyl RECTAGHSE aWitiPHy, ERReSFHEY c ATt Ty
Bﬂ{ ki pa W ective_inhjihito amount_ aof a
%%npé%ﬁ%ﬁo?ﬁ?hfgmé§h§1qﬁnéﬂ%rt% g%@?é%?so PCessing to
Seaietd | G rtsaiRidi 4t @Enetsol ¥at eapiBt ageli t £orOfiater
pharmaceutical |y acceptable salt or prodrug thereof.
Q00X s bt hieFangpertablionheornmwAtipdepsteidgeocessing
net hods of %revenékn or treating a gisease or \
2 sorRRFL TRl at eGPbY REFORERAsednVEGHER! aifng Continuous

production sequence of extrusion, pelletization
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adm nistering to a manmmal in need of such treatnment an

ef fective anount of a conpound of this invention or a
W@ @ egisgpmer, geonetric isoner, tautomer, solREL/ES2006/034007

net abolite, or pharmaceutically acceptable salt or

prodrug thereof. 5Exanples of such di seases and

di sorders include, but are not Iimted to,

hyperproliferative disorders (such as cancer

i ncl udi ng nel anoma and ot Her cancers of the skin),

neur odegeneration, cardi ac hypertrophy, pain, mgraine
undedwater ot randaeiccedeseiss. QOVPRY Aot ﬁéﬁoﬁ%?&é@% ofhe

the i_nvention rovidestne hods of.greventing or
de?%%ﬁ@iﬁ@wcﬂﬁéﬁgyrsoﬁﬁPlgP g 8Um Ri-stering to a manma
relATRECER9bRrSHRP treatment an effective amount of a
——tUﬁﬁUUﬁ%‘ﬁf“FﬁTs i nvention, or a stereoisoner,
geonetric isomer, tHut8eePatentsate, netabolite, or

pharmaceutically acceptable salt or prodrug thereof,
5,4#8n808r in c&#ﬂi-n&?f’gn Wi t h%é?ﬁ‘é‘egr ey%brag'addi ti o%a /326
5,%§ngBBdS haviyng arlﬁl%pancers}g@l%gwnl Q% a10023] 524/709
ot her aspect of fhe invention includes kits
5,6@8psihei ng a gempoundsof thi &li Guentroal . a528/308.2
st ereoi sonmer, geonetric isoner, tautoner, saqlvat %4/115

5, A86al6li t e, oMephae®Sceut i calGWF tREEENaA % 3sal t
r odr thereqf,, a t ai ner, d optionally a {package
S'Qﬁge #%or Iabgeq'n ?ggting ac% eat nent. [0024] Anot her
5,3SREC40f t he pugventdoen i ncl wied inet kadslof pr epaG4vd, 02
nmet hods of separation, and nethods of purificationégé
5,19186 ,O@Vpounds S -t Hi%9 9 nvent i%PS DETAI LED DESCRI P
OF THE I NVENTI ON [ RAF | NH BI.T C(HVP(JJNDS [£326])c
6, Rdfeerfce wi l IJ‘—WUw%g)gO nade i rllj\legéerfBee:ﬁ I(g%t o certain 7
¢ QEROdigent s ofydhedowenti on,capa@npl es of which asx /79
‘iTlustrated in the acconpanyi ng structures and
6 fomamdas. Wi laulthedafvent i orPwinge R descri bed 4P8/71

conjunction with the enunerat.ed dinments, it w
5:6’@%}% st ood $#at 4%y are (fekhn%qrtce"haded to lini %%%@437
6,!5%‘?'%&8"” to thpse di mentgng Qi hee contrary, s$he/13

imvention is intended to cover all alternatives,

6 ol féeat i ons,aend zapd val entkoendy odit /- be i ncl 2etbF8

within the scope of the present invention as defig; 14
6 P& ROT| ai ns.Dehe 3%4% 1 ed i PEHEhrt will recogn

hods jals siqpilar or equivalent £94/9
6'{]%;%@ escri bggdg%g?%ﬂé whi chﬂéo%l d be used in the
s gastiee of thecpresess inverwibehidte greskat  524/13
invention is in no way limted to the_nethods and
6 aREr8a8s descFébed2004 the e¥@FEeYha¥Tone or nor 854F02
the incorporated |i ture L Lar rial sgog/a37
{99 ef4%fromo aEOn%$é icts ?ﬁ?%é%g%%?c%??%%[ /
Gip§+ug5gg but ﬁg§-jddﬂ ted to debhhed terns, texen/211.21

usage, described techniques, or the like, this
¢ apph | B@vi on coditmol 80p9027] DERFAPYI ENSA[LO028] Thé28/3%3
term"al kyl" as used herein ref&ésF£g?grsaturated528/271

617@2a?78r brandhéd- éA%#n nonotd ocar bon
ragj,c of one t e carb Q8B Wherein uhe/36.92

6a?€9r 2‘%’%di cal ﬁ%@ b%%o%t i onal lg{}dgtﬁbst i tut ed

ci ndependent | y weph anesor nor shimbeni t uents descr “BBB4
bel ow. Exanpl es of al kyl groups include, but are not
limted to, methyl (Me, -CH3), ethyl (Et, -CH2CH3),
1-propyl (n-Pr, n-propyl, -CH2CH2CH3), 2-propyl (i-Pr,
i -propyl, -CH(CH3)2), 1-butyl (n-Bu, n-butyl, -
CH2CH2CH2CH3), 2-nethyl -1 -propyl (i-Bu, i-butyl,
-CH2CH(CH3) 2), 2-butyl (s- Bu, s-butyl,
- CH( CH3) CH2CH3), 2-nethyl -2-propyl (t-Bu, t-butyl,
-C(CH3)3), 1-
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pentyl (n-pentyl, -CH2CH2CH2CH2CH3), 2-pentyl
(- CH( CH3) CH2CH2CH3), 3- pentyl (-CH(CH2CH3)?2),

WQ200ebsl7 2- but yl (- C(CH3) 2CH2CH3), 3- et hyl - 2P@TrUg1006/034007

(-CH(CH3) CH(CH3) 2), 3-nethyl-1-butyl
. (- CH2CH2CH(CH3) 2), 2-nethyl - 1-butyl
(- CH2CH( CH3) CH2CH3), 1-hexyl (-CH 2CH2CH2CH2CH2CH3)
2-hexyl (- CH(CH 3)CH 2CH2CH2CH3), 3-hexyl (-CH(CH
2CH3) (CH 2CH2CH3) ), 2-net hyk-2- pentyl
(- C(CH3) 2CH2CH2CH3) , 3-net hyl - 2-penryl (- CH(CH
3) CH( CH 3) GiGHNad 47 et Bdtelhtpedpylications
/;C}B CH2CH(CH3) 2), 3- net hyl - 3- pentyl
/DR CHAHY . 290@et hyl - Pgrrrylet. al- 428/292.4

HAERETOND oo S

A0 GHR £ §°H3) Bl Theptyl, 1-0Gdads &y cdppropyl, 428/326
cycl obut yl cyclopentyl cyclohexyl cycl oheptyl, and

260l /854GB 92 [ 00DEl - T4 er m " ddasiyd "et efers to | izent523
%&§¥§¥1%£d chg%n monoval ent h drocarbon radi cal of

{%e cirborr Woms wi tH = 19t one site /140

[ rbon r%¥gb ouble b
wher ei nﬁj:4h2;ﬁal k]?a%l Z?Oadél?cal malCIf/l op%gangl ly Bbh/17
substituted i ndependently with one or nore
substituents descrlbed her ei n, and |ncludes radi cal s
haV|ng"' % . Sy B P Liga
Iy, "Z" ori atlons Exanpl es

| ncI 19%1%% arlvéa%ﬁo Imted tﬁglr']O et hyl enyl or vi nﬁ64/69
200GaGH2)84 al | wiay -SHHCH=-CH2) ,E1lbgycl opent - | - enyl , 56h7143
cycl opent-2-enyl, |-cycl opent-3-enyl, 5-hexenyl,
1- cycl ohex- I-enyI 1-cycl ohex- 2- enyI and
| - cycl ohex- 3- en*hré. ern1"a|k nyl" refers to
a linear or bra T SntSrratoest bon radi cal of
1wy A4 t Wel ve q;ee[rborgoaj@r@qvmth at | east one site of
unsaturation, i.e., a carbon-carbon, sp triple bond,
LitYér>esien t he alkymyl 26di ¢ may be optionally

stifuted in endently with one or nore
1%3%%%¥%uents d éi emei n. Exanpl es i ncl ude, but
100y |imted, lo ﬁ(ﬂyr&ﬁ (- C°CH) andpropynyl
(propargyl, - [ 0031] "Carbocycl e" and
2u&ﬂﬂu&§mﬂgu ﬁ&ﬁn aunnhdualent nonar omati c, saturated

dnsaturated ring having 3 to 12 carbon atons as a

aﬁﬁyﬁ?rlrmﬂ%ﬁ"?QQ§ carbon atons as a bicyclic
(N lic bogy having 7 to 12 atons can be
ZQPEgEbe&ﬁ%for é&%ﬂple(ﬁggﬁ% bicyclo [4,5], [5, 5],
209s6]0smad16, 6] myst erpozb byciclic car bocycl es havi ng
9 or 10 ring atons can be arranged as a bicyclo [5, 6]
2805/8, 964 &y st eAPor 289 HrdRiged systenms such as
bi cycl o[ 2. 2. 1] hept ane, bicycl o[ 2. 2. 2] oct ane and
bi cycl o[ 3. 2. 2] nonane. Exanpl es of nonocyclic
car bocycl es incl udeothidh @8N dddmM ted to,
cycl opropyl, cycl obutyl, cyclopentyl,
W@Ody@ﬂﬂﬁaﬂ Pleayl¢s| yyclopent M2nedyls, $heyednpesiendor

nyl, cycl.ohexyl 1 c cJohex | -enyl,
ﬁ% %§Eﬁ %ﬁ%ﬂ lgl Y cycl ohexadi enyl ,

cycloheptyl cyclooctyl cyclononyl, cycl odecyl ,
cycloundecyl and cyclododecyl. [0032] "Aryl" neans a
nonoval ent aromati c hydrocarbon radical of 6-20 carbon
atons derived by the renoval of one hydrogen atom from
a single carbon atomof a parent aromatic ring system
Some aryl groups are represented in the exenplary
structures as "Ar". Aryl includes bicyclic radicals
conprising an aromatic ring with a fused non-aromatic
ring, a partially unsaturated ring, or an aromatic
ring. Typical aryl groups include, but are not limted
to, radicals derived from benzene, substituted
benzenes, napht hal ene, ant hracene, bi phenyl,
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i ndenyl , indanyl, 1,2-dihydronapt hal ene,
1,2,3,4-tetrahydronapthyl, and the |like. [0033]

wO bermeesar yl ", "heterocyclyl”, and "heterocyclBCT/EE1006/034007

refer to a ring systemin which one or nore ring atons
are a heteroatom e.g., nitrogen, oxygen, and sul fur.
The heterocyclyl radical conprises 1 to 20 carbon
atons and 1 to 6 heteroatons selected fromN, O P,
and S. The heterocyclyl radical may be saturat ed,
partially unsaturated or fully unsaturated. The

SHMVBRYCOE| YHEr ANVEHITIANY be aromatic or non-aromati C.
A heterocycle may be a nonocycl e _havin t 1,1 ng
Aﬁe%%ﬁisl’(lzt%s6aé8i158ﬁtéPanglaﬁdtieLr’[“o geﬁéﬁgFZatlSms
; difr : a r kgyelehaving 7 to
L S S
uhétewaatonpeitkbedked finodth, bBpaBesandel8pe bod
_example: a bicyclo [4,5], [5,5],.[5,6], or [6,6
iggivdaf SERBHAEFcPBS ar¥ aEbBeri BBaPPH PRGuELEE Leo

P nei q ! St by
D AT BENERATEY R Yotk et EREF S S ELIEER S Dhapt e s
1, 3Thé, pbeséntai@vntidheichamirsttydotoHel @eaayeliizdng

Compounds, A series of Mnographs"” (John Wley & Sons,
mieodorkd 2pPerESpSesbAL) PYPAVFEFt POLYAECTIS fEd-et3,

14, 16, 19, .and_28;. and J .Am em __Soc, (19
cgbeBRely o Sh mriRe LGP HRE BP0ty Byl R e Suh
thael vdey PUtaamne ielrildighiedehe, tByked¥l-initiate the

di hydroypyridyl, 4-dial kyl am nopyri di ni um
drgtiinghpupopgesi dyld (Pitpericeyl) profiideolspfficiently low

t et rahydr ot hiiophenyl , suyl f ur-oxi di zed .
mEEEF ARG A BV RGP REMACE B PENPAFNEE FEPimyLe ) ferdsies

y P ' lemedaz ghy b ggti @4 a2al Heat t
Wgéﬁégkukgﬁy[yc{éa‘?hiﬂaénhaeﬁ:t e eny] cOdiTioned Yeating step
foui nhki pylymesdquipedlliety kcombpesiteisdgzdlod to additional

pi peridinyl, 4-piperidonyl, pyrrolidiny]l,
PFOESEFGREdon P e Vi e IS OstEesa Rpdico GgRatrated the

< . dr r [P L0i0-tetr f ,
<RPEEL SRR MR B an el ety o lurany
s¢i0¥8ietrghydnay=amdt, t4paxialilyo Haets alyedrdyyr anyl ,
bi st etrahydropyranyl, tetrahydroquinolinyl,, . .
expPrsaned toi OGHtNEIS nEspeddedRyd itegdiFsidhygmmersion in
oct ahydr oi.saqui nol i nyl , .azoci nyl riazinyl . 6H 1.2 5-
WBEAa] P T P AT AT Ay e Pt
oehicapt hrery! nPWHRNHiona$eBaR2ef ur any lac @iy lwith
xant henyl , phenoxat hi nyl, 2H pyrrolyl, isothiazolyl,
theoyaeskeylt, ipyreartiiogd, ipyhegabesy diswptergdhhat

i soi ndol yl, 3Hindolyl, |Hindazolyl, purjnyl,
DAVEGRREIRACE PR HASE (S SonahaigIedi Ty 2

: , . i vl ; , , -
SR My LR g SR bl i
colnerianicive irmy [heraefitdifndm ghe imaddiatyilgn of the
phenant hrol i nyl, phenazi nyl, phenot hi azi nyl,

res SRR | Eime ik ddieh e L hadsc A iy IWa ek ofeligfy . thus
i m.dazol i dinyl.,_ jm [ I | di ny. ;
]6?W&%&i%%%%héﬁ%%ﬁé%§ﬁ§ﬁfp¥%§bﬁégxggé3%?5%5??&&Ye1y
rHHIHC HHE M- 1 stirdhaditatt «azEel ididellets.
benzotri azol yl, benzi soxazol yl, oxindolyl,
benzoxazol i nyl, and isatinoyl. [0035] The term
"heteroaryl™ also includes 1) nonocyclic aromatic 5-,
6- , and 7-nenbered rings containing one or nore

het er oat ons i ndependently sel ected from nitrogen,
oxygen, and sulfur, and 2) fused ring systens of 8 to
20 atons wherein at | east one aromatic ring contains
one or nore heteroatons i ndependently selected from
ni trogen, oxygen, and sulfur. Exanples of heteroaryl
groups are pyridinyl (including, for exanple,

2- hydr oxypyridinyl), imdazolyl, imdazopyridinyl,
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i soxazol yl, thiazolyl, oxazolyl, isothiazolyl,
pyrrolyl, quinolinyl, isoquinolinyl, indolyl,

whesziozisdazol yl , benzofuranyl, cinnolinyl, indeeDUgtop6/034007

i ndoli zi nyl, phthal azinyl, pyridazinyl, triazinyl,
i soi ndolyl, pteridinyl, purinyl,
oxadi azol yl ,triazolyl, thiadiazolyl, thiadiazolyl,
furazanyl, benzofurazanyl, benzot hi ophenyl,
benzot hi azol yl, benzoxazol yl , qui nazol i nyl,
qui noxal i nyl, naphthyridinyl, and furopyridinyl. Sonme
het ergasybo@pDiUPR ar Righplesentetdeaer etheapeliettAr thust
Het eroaryl groups are optionally substituted
bendeperdenad] §ramnt AhenwabernpfedStBELYt B8nPSFILLR HeGR
way _of , ex n
AP BOn RO EF okl Be BPBCRoAuSd o iseition 3"
£Bom4thds eRht608f taepyhiddicharepopelliloniderd and, mtoﬁacmﬁ
a pyridazine, position 2, 4, 5 or 6 of a pyrlnldlne
tpmsughonhe dgyisg epperetus - pyil“a,@l ﬁ@llﬁéﬁ et Fhes,

, or 5 of a furan tr ran r
dFHFBpH@F@lnb?9r8P€hOF%tEgFéﬁy ?gsyFrgF , p%gﬁgfgh ,
%an@bo?tgfi 38 9%areheq i ¢aa9ketqbnbhi aa@hetpesi tion

or 5 of an’isoxazole, pyrazole, or isothiazole,

cpaselbas aroslaldhrawua1ﬁmndwn@r p@@ﬁﬁl@@ﬂ@lxﬁgcn 4
of an azetidine, position 2 rL, 8 of a
cqHiLRBERRe SHFM S8R G th the z?%d%tléma% tdf“ The

.2QQUiN L) ARl IlI Igeﬂo % ta)é@l'l%%leldy %Q:r&%@é)‘?fﬂqgie hot
dheterocycles I'nclu pyrid 3-pyridyl,” 4-pyridyl,
pellpykl dyl cobrvyrdidyial &fﬁ&rK@&Bﬂhqﬂg cbqnﬂmnhnﬁrgn

5-pyridazinyl, 6-pyridazinyl, 2- pyrlnldln
heay dnsudiding &%almeda s 1610@3}\4 ﬁ/he instant

R a2 ;ﬁyl'mef’c .az%ﬁyl%" i

1483 1010 FexaRmey . anctﬂwtdéslrﬂemtmdirstmdet riagesl bsickethed
heterocycl es are bonded at position 1 of an aziridine,

meiet@m&nq@hwltéle mﬁm@lﬁsdllhﬂ@ 1BV ol Rrocessing

3 pyrroline, daz dazol di_ne, z

A ertm e L L8 a0 TIr 25 Ml fs A ORman e
ég yr@@glkﬂelégémwldlne plperazine i ndol e,

oline, IHIiIndazole, position 2 of a isoindole, or

|50|mmﬁ|puiymﬁrnblqmatbxﬁakiqnmnﬂﬂﬂueﬁaWbm@hp©%mtb%n
9 of a carbazole, or b- car ne. Stil

Refiataiasf i AR t?ﬁ?xﬁ%ﬁ%%ﬁ?n%?ﬁ%%tlon
tedy Y zQ Yhitabl
SR oue S e AR ol s thi e
PElyeds e Qerdmated T bab pzirtaidﬂ]és aIAqeptyd)priaakynyl
carbocycle, aryl, and heteroar radi cal s, such as

ayEl oprepya TRtHA0 Tyeluirsty | '¥1H°y|relo%‘?ﬂz‘9<? Pghgentages

AT B oy i AP sl o

sSUbstdd @ﬁyrﬁ@feé_@@%i&ﬁlat@ﬁﬂai splostiduéed but

cycl oal ky mean al kyl, aryl, heterocyclyl and
typic&&kylhawsp%@trv%ﬁ? pd hyWeiE candnblsr - nBP & hydr ogen
atons are each jndependently replaced with a
Riperfetent . p%?ﬁ%ﬁggssubstituents i ncl ude, but are not
limted to, F, d, Br, I, CN5 CF3, OR, R5 =0, =S, =NR
NH(O (R, =N(OR), N+(Q (OR), =N-NRR', -C(=OR
-CCEOOR, -C(=0)NRR', -NRR1, -N+RRIR', -N(RC(OR 1,
-N(RC(OOR 1, -N(RCC=ONRLR', -SR, -CC(OR -
OC(OOR -CC(ONRR, -05(02(OR, -OP(O(OR 2,
-OP(OR)2, - P(O(OR 2, -P(O(ORNR 1IR', -S(OR
-S(O 2R -S(O2NR, -S(O(OR), - S(Q2(0AR), -SAOR,
-SC(OOR, Oand -SC(ONRR 1; wherein each RGR and R’
i s independently selected fromH5 Cl- C10 al kyl, Ci-
C10 al kenyl, Cl1- C10 al kynyl, C6- C O aryl and C2- CO
het erocycl e. Al kenyl and al kynyl groups as descri bed
above may also be S|n1larly substltuted [0040] The

o, o, o .. -



10

15

20

25

prevent or slow down (|lessen) an undesired
physi ol ogi cal change or disorder, such as the

walewelzpnent or spread of cancer. For pur posesPCI/USIM& 034007

i nvention, beneficial or desired clinical results

i nclude, but are not limted to, alleviation of

synpt ons, di m ni shnment of extent of disease,

stabilized (i.e., not worsening) state of disease,

del ay or sl owi ng of diseas® progression, anelioration

or palliation of the disease state, and rem ssion

(mheTherseparaaionrofoth&)pthethefrdEtehanaée@rand

undet ect abl e. "Treatnent" E agso nean Bro#ong%ng
s‘éla%%w%vtagn%%%?eaftBh%xla% tel SBFGFVA ying

g+ Lr Sl atgent

P L s T B R DR SRR oP i sor der
pAsSsyelizad ihosetponneft gabawéthheimahdatheonsor

di sorder or those in which the condition_or disorder
a$§l¥étb@np95vﬁh?eﬂat¢ﬁe tBPAE EhPedbFngelletFedf™y or

SRRy P LR eE RaLeaLrrh oE T Batmeat TP OBRE e

sphfage a&bebap@aheﬁabhytabﬂec&nmetagaanﬁs HRgestad
amount of a conpound of the present invention that (i)
inteatbeokrrprepentsprine papdiingl roni SBgswatesn®rK &1,

i sorder atte anel.i grates
<BP; HriareseBRerBtufor e 0onbE b Gf-r nBSLRREren 4F
1ﬁt§ﬁa§e £60RdEL {188, a9k, dhgekdeen Bk &hi brpeevVentisadie
del ays the onset of one or nore synpt ons of the
iparti gabar Uhseasgecteddatiiroseryesditsorgpr radsc tiiged

herein. In the case of ,cancer, the therapeuytical
waEEECETE XﬁBBﬁteggeFﬁéVSEMgSﬁﬁﬁrﬁgéﬁgélg ir of

pgﬁ_’ﬂgﬁé.cell‘hé i gHE@dt ggrt YDk h3hZ € n BBkl the &peed
slowto sone ex ent and preferably stop) cancer céel
of ntirbhegbiranofntheperipkesalkcongans:] tiimaitleily Ehreugh
slow to sone extent and preferably stop) tunor
thet 85Y8%i-s; ThARI BRETSP§Ss die LEROERCT T §RSE Y ist h;
2 I e e re e
SEBA e PYECLR SRS PO e bl 0 3
t@lfn g rERYIrRI @VeNtneuon Roanaiienakid khexicstyiing eareerss
I's, it may be cytostatic and/or cytotoxic. For
f@ﬁn@@ﬁ pﬁéﬂ&ﬁ? W@ﬂﬁhc@@y'@@an€t#€éS@#é@d-ﬂ@ﬁ%kanple
asse ro re |on (TTP)
ARAREE b0 ELERINING (B raboe CPREe L RA T0042] ) The
cb%@nttilo%\iaknlewb@st B ey el @)%l%)éﬁ’ct &th
availability (i.e., blood/plasnma |eéevels) of a given
campantbife a@fifdcadmcy seer ée teopd qysd déyt one skilled in

CRESeRre Rt 26 BOLAIRE e rlté’?‘-‘rel;&{f%gﬁ‘téd{% " Aot
(ext et ) Qf UG ?13%&1%@10%@_5 wIeRe! alnLiitilatdon

froman admni ste osage form [0043] The terns
theaneemspait ‘sparcefous) tref exitto off tdes grdlietiwer
phyS|oIo%lcaI condition_ in mamuals that is typically

welETReee Hoz &dpeh Pryifite g (HAt &d- &l e@rt(ﬁf\?c RRUSE "R fdy "Very

? .neoan%&%%ﬂo (§£$ £s of
&hcer |n c1dde, Ibut are not i 3 0, carC|nona
1&@1&%, RS L TRmeS I A iatikd ik enin Dol ydmboia:
mal i gnanci es. More particul ar exanpl es of such cancers
i ncl ude squanous cell cancer {e.g., epithelial
squanous cell cancer), lung cancer including small -
cell lung cancer, non-small cell lung cancer

("NSCLC"), adenocarci noma of the Iung and squanous
carci noma of the lung, cancer of the peritoneum
hepat ocel | ul ar cancer, gastric or stomach cancer

i ncl udi ng gastroi ntestinal cancer, pancreatic cancer,
gl i obl astoma, cervical cancer, ovarian cancer, |iver
cancer, bl adder cancer, hepatoma, breast cancer, colon
cancer, rectal cancer, colorectal ~cancer, endonetria
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cancer, prostate cancer, vulval cancer, thyroid
cancer, hepatic carcinoma, anal carcinom, penile

we@asocioemsme, as wel |l as head and neck cancer. [POBU$2086/034007

"chenot herapeutic agent” is a chem cal conpound usef ul

in the treatnent of cancer. Exanples of

chenot herapeutic agents include Erlotinib (TARCEVA(r),

Genent ech/ OGSl Pharm), Bortezom b (VELCADE(r),

M Il enium Pharm), Ful vestrdant (FASLODEX(r),

AstraZeneca), Sutent (SU 1248, Pfizer), Letrozole
LEEENARAOr Fubllevaetes), pemhbnirbbaesyl ane iGGEEEVBG( 1) ,

Novartis), PTK787/zK 222584 (Novartis), Oxaliplatin
thepedht an(fa)'tvesaﬁﬁpu 7, Is5FLnEE- OApReESEr RaPE):, Lhis

coyor.in a n.(S th),
tggatlnl (82?@7%%%% é!é%gbgggﬁﬁeKllnyyﬁﬁ%gﬁgpﬁﬁﬁlb
v6 Sk 66339} ngSerafi enbhcyBAYA- 3006, dBayerckabs) wiandbe
Gefitinib (I RESSA(r), AstraZeneca), AGL478, AGL571 (SU
uBQ¢Ist9@§eby O@Ek?kaﬂﬂﬁé ageflihe §&@h as thiotepa and
CYTQ cyclo ham de; S f onat e uch
as b gﬁ ﬁp%@? gnlgﬁgb 883&1 l’élh'612|z|r;}’| %
ﬁg@ a%sb%%%%%lyc%EQQQHQ@@’ m&&@@p@@e Qﬁ_daUlb%LdQPa
eth en|n1nes and net hyl amel am nes incl udi ng
vaﬂVEebannm@@rtwaéwhymen@aﬂnam Agcated in the slurry

triethyl ene hosphora e, triethylenethi ophosphorani de
CERESPPE e BRSO RETER nbﬁ &%F&S&?ﬁ?o(%ec%af‘@amn
El%'u ha%'lsa%%l%' (ASISRE b1 13 WA MR IdBEMb1L of the

i ncfudi ng the synthetic anal ogue topotecan);
rbeydshate nminealfopsttaiel pelCetE06m (Hhecltutimspditts pipe
adozel esin, carzelesin and bizel esin synthetic

agfa CEyies) aRﬂ%ﬁ%%ﬁh@@ﬂn§%ﬁ&%ﬁ|QRM%HHRP%%9ﬁFbphyC|n 1
BRI AR R Pl Bera /AR B dars Difhrion 1o

reBhcEM kor ellawihered in paRC tatirsdm@itthpide by use of

sar codi ctyi n; sponglstatln ni trogen nustards such as
tolel cyraémmchmsm FHIeEz iTHe W@Qﬁﬂlﬁérﬂ?&rﬁtdeas well.

est r anust.i , m de, nechl retha

nech%ﬁ' %%hﬁ gi %5 ﬁﬁ&i&gﬂlorﬁéé %1?8 fhe
ree\e Ghidbn fihanest eiddirse Ft'}%drﬁrrﬁifépdi@z time from the
trof osfam de, uracil nmustard; nitrosureas such as

ecdtmaest ities gﬂﬂkﬂuuzﬂnxwateﬁhNXﬂhhmquﬁh Ylromatyaie,
ni_nmusti ne, and ranlnnustlne antibiofics s%gh as, t he

adicuiie HIR RS IHS TS qQ P taind %%Ih e 1P
L%ﬁ:?e@%’%n%%f%%étsa% d cheamgld yumgald

(1994) 33:183- 186) dynen10|n

dshelaldinagl by edtimiat o i Isipdes phoh atlesre Suoh @ be
cl odronate; an esperamcin; as well as neocarzino

tsqaatam@ﬁcbrﬁiprﬂeﬂveeraﬁtﬁmﬂa%otw orftspr bt e rikt bl -
”“ %/' & %‘éﬁ?é’*h%esgqbql%%a& @g@é&@asﬂ? 'E&?@V&if‘
azaserl ne cact

Q%r&ml%m,vé@ééﬂﬂyera@lgblm dewtér rde@fusmwya:s; nir511
dacti nonyci n, daunorubi ci n, detorubicin, 6-

Inti arsiesheed -pronr)chiel LSDRITANNG NCFY - ( REGAEb @B ryE
r phol i nodoxor ubi cyanqnor I,no- doxorub|C|n
tgﬁoepﬁ%ﬁ% e P S g TN

& Nox £ Of SN & Nyt H8E LN € Hea BRI G hOYEL Tets to

cins such as mtomycin C, mycophenolic acid,
nogalanyC|n ol i vomyci ns, pepl onycin, potflronyC|n
puromyci n, quel anycin, rodorubicin, streptonigrin,
streptozocin, tubercidin, ubeninex, zinostatin,
zorubi cin; anti- nmetabolites such as nethotrexate and
5-fluorouracil (5-FU); folic acid anal ogues such as
denopterin, nethotrexate, pteropterin, trinetrexate;
purine anal ogs such as fl udarabi ne, 6-nercaptopurine,
t hi am prine, thioguanine; pyrimdine anal ogs such as
anci t abi ne, azacitidine, 6-azauridine, carnofur,
cytarablne dideoxyuridine dOX|qur|d|ne

o o a o o s s s
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cal ust erone, dronostanol one propionate, epitiostanol,
nmepi ti ostane, testol actone; anti-adrenals such as

wa@npioogisat et hi m de, mtotane, trilostane; foliBCHUBZ06/034007

repl eni sher such as frolinic acid; acegl atone;

al dophospham de gl ycosi de; am nol evul i ni ¢ aci d;

eni luracil; amsacrine; bestrabucil; bisantrene;

edat raxat e; def of am ne; demecol ci ne; di azi quone;
elfornithine; elliptinium agetate; an epothil one;
etoglucid; galliumnitrate; hydroxyurea; |leb tinan
dainiedad riie; damytad Shas tlsrs Uy &5, Myhanss fn@idh of
ansani toci ns; mtoguazone; mtoxantrone; nopidannol ;

haat dergine tﬁ'ﬁltl@%lhﬂ ey Heh BRanged atiboegh; use of a
050% trone lllnlc aci d dr de;

HSRONAN g RUPIMA Tl (o Bl oy pSTee

MNatdyal FFraduets, dﬁ}v@ﬁr@nd@ tHPF KR NEhe f@éé%fn

si zofiran; spirogermani um tenuazonic acid

thrm@ntqlmwel X raP -cantxinarotor eidet aImlﬂ;IlElatlng

trichot hecenes (es eC|aIIy T 2 tOXI verracurin A,
ci,o&qad]r*?rﬁ &Y %ﬁﬁ Qﬁl |§11%paratus has

H&Q@r&%&ﬁeré@wr@@té%c \;é)bfcgﬂ; r%l?é %%éj?gtﬁéreln

pi pobr oman; gacyt osi ne; ara I NOSI

A rodeas.phafd Tkt utdii odvepley  dppadatshieg done TRSELdent

éf clltaxel Bri stol -Myers Squi bb Oncol ogy, Princeton,

1) AURBREEhErak elﬁﬁﬂn&h%n e %ﬁﬂbm%n@lﬁbe@d be
[ e i

ép@*hai%ﬁ%%&@% R BB G et e

VEAXGEEERI( 19f (ﬂw%@é@endﬂlm&é@lﬂ&ﬂ%mr ﬂm ony,

France) chl oranbuci | ; GEMZAR(r) (gentitabine); 6-
ya@;farhlf@dsmé@a&@ AdiuRcedetshgteeded eto phpttimime

as cispl atin pl atin
Iae%{) K- Cak ne e cﬁ)oztlfo ](%aglb%sualﬁq?%%Qa?ﬁd%lll be
A ARIIONS; d@@@kﬁlézf,lﬂ\l/t\@%lﬂﬂ Nadyi ©a5el pi ne) ;
novantrone; teniposide; edatrexate; daunomycin;
Imﬂtmym srtiaps )@@C@llmmcmtatmugﬁf"ﬁidé of the process
to oi soner.ase | nhi bjtor RFS 2000;

Iﬁﬁﬁﬁﬁﬂﬁqﬁ1 T hLGUMED) ; retinoids such as
ret|n0|c aci d; capecitabine; and pharmaceutically
accept abl e salts, acids and derivatives of any of the
MEDETSEIMEHTWN;@F MBI dwmhwaNdde definition of

"chenot herapeutic agent” are: (i) anti-hornonal agents
t hat A4S I elfl s hamatin gkl yRdmnonct @R on

HES, t ens and -se ectlve n
lééceptgéﬁﬁhﬁﬁzégaéuﬁéé%%gi |ncc%Png, for‘@%éﬁﬂ%@
pedimexiifat (Ent| e tigh ANQGMAREX(EY imdramd fere & i dddt)1d

ral oxi fene, drol oxifene, 4-hydroxytanoxifen,
It Gt dmsiusiacha s e e L Y{ " CEAGT'S, Qﬁ]ﬂﬁgkﬁ dtesk and

ARESTON(@%t(toren1f|ne C|trate% aromat ase

tHnHTH < "n"arf BSERTh 10

afc%ﬂd%&ﬁ% eAlIPaak &m&&{ﬂ Ghvdhili adrenal gl ands,
such as, for exanpl e, 4(5)-im dazoles,

anno@uﬂuaHNZH(mﬁ AVEGABE (rlew nedestatalc acehedte)gtion of
AROVASI N(r,) (exenest ane; Pflzer) f or nest ani e,

gy VdPERE L e AT (RPorfoEBES) 1 -FEMARA( 1)

(letrozole; Novartis), and ARI M DEX(r) (anastrozol e;
AstraZeneca); (iii) anti-androgens such as flutam de,
ni | ut am de, bi cal utam de, |euprolide, and goserelin; as
wel | as troxacitabine (a 1, 3-dioxol ane nucl eosi de
cytosine analog); (iv) protein kinase inhibitors; (v)
lipid kinase inhibitors; (vi) antisense

ol i gonucl eoti des, particularly those which inhibit
expression of genes in signaling pathways inplicated
in aberrant cell proliferation, such as, for exanple,
PKC- al pha, Ralf and H Ras; (vii) ribozynes such as
VEGF expression inhibitors (e.g., ANG OZYME(r)) and
HER2 expre33|on |nh|b|tors (V|||) vaCC|nes such as

1 7N I ~e=1



anti -angi ogeni ¢ agents such as bevaci zumab
(AVASTIN(r), Genentech); and (x) pharmaceutically
wae@epembi e salts, acids and derivatives of anpCDUS1006034007
above. [0046] The term "prodrug" as used in this
application refers to a precursor or derivative form
of a conpound of of this invention that is |ess
cytotoxic to cells conpared to the parent conpound or
drug and is capable of beihy enzymatically or
hydrol ytically activated or converted into the nore
activbgpas enb ieran Sed, veey. schéhatnhc 1Plodtugsipn of
Cancer Chenot herapy"” Bi ochemi cal _Society Transactions,
the vpbra%mgsggnveysrhor?/egit%@eBélfast (1986) and

St el t
S el bfslon s PLOdLUSS’ A el pakappeachel o
uBes shat &t ﬁél@étlz&ﬁg By spBEm aﬁawaﬁzn Hioamra Bréssing

(1985). The prodrugs of this invention include, but
aabgpass no@et whenothghpyprase- ééﬁ@ahﬁﬁn@espoawés down.
thio hos ha e- cont ai rod f i_ni_ng
pr odPHBEE i Pad- SSRPARKI g br GRS, op SrHg g =0
gﬁaﬁam&g' Fbed; peedr uas, l%}é@e%ha&adopm@r egdSurry line
l'act am cont ai ni ng "prodrugs, optionally substituted
fpbantkyapel artdeecombaitiiengryeodingsccopdiooes With the
substituted phenyl acet ani de-cont ai ni ng prodrugs,
PLepLybr bEYEBSERE -and ot her 5- fluorouri di ne prodr ugs
whi Cg‘égﬂge g_gn\é.erstc%%nfa@l% 17 IREE taCkH WBIWAIRY @Xi C
free ug. anpl es of cytotoxic drugs that can be

pilefevatiizegpartous [Eoadringfogrmsl dnjesdeiiom tiite the
i nvention include, but are not limted to, éEF unds

seHrEY ﬂ-hiﬂ@ @B Eien PRTd eEHERSt frer 5&&1@@%

as descr.li 0 QO A a r

a& Sﬁﬁégge hr 3%8’h\6§fettk%o#]gslr% |Vr?q$7tﬁe 910 y ofélsung e(:llQL ed
compound or salt thereof. Metabolites of a conmpound

may be identified using routlne t echni ques known in
TATAFD BEGCOREAE I'A QR THEe S NVENd i dhed using tests
such as _t hos ser bed her Suc ct y
r esuFEeEEr s 4%Wﬁﬁﬁ%m ok atlgéﬁﬁ¥§ %fgﬁ
HYALQES 9n fa@t%tll on,pdeamigat iren esterl ificaidan,
deesterification, enzymatic cleavage, and the |ike, of
Hehre 1ad o @mwdsammﬁ)mﬂ@,rmtdiqrgland the invemtieon
i ncl udes netabolltes of Cco, ounds f thls | ventlon
HETRFORE. oo PP JoEE D i K
LU AGl g A &%ﬁ@%@fcéﬁg&ddﬁ%ﬁ | %ﬂaﬂgbr@eﬂ@ml
a period of time sufficient to yield a netabolic
tHeD Ao drieeranf .of Q48)idaT Icqqumemts seat shetth in the
vesi cl e conposed of various types of [

ids,,
dstrespirdIiions déﬁléim/ial%fawsr & gt W%?Flfgt%%e*%l ChDr
el i.ver of a dr f
W Sed Nt op i onapﬁ_‘&m}%m r%gér%epe%ﬁ%ble
SOetind %ﬁd@&‘@i o:EF hes eergnant simfvdieols pespaeand e
comonly arranged in a bilayer formation, simlar to

drtee dqqmairmd angement o wqp@@%atrh@m‘f%%%on[ 0049]

et MR RaTEs oy £ STRenatet S WELER, fP130w
@@Jflklwsc@émfxfj&@@f%@wa@@uﬁﬁ ,c1d8d £ COAM BbA and are

ormati on he indications, usage, dosage,
adm ni stration, contraindications and/or warnings
concerning the use of such therapeutic products.
[0050] The term "chiral" refers to nol ecul es which
have the property of non-superinposability of the
mrror image partner, while the term"achiral" refers
to nol ecul es which are superinposable on their mrror
i mge partner. [0051] The term "stereoi soners" refers
to conmpounds whi ch have identical chem ca
constitution, but differ with regard to the
arrangenment of the




atons or groups in space. [0052] "Di astereoner"” refers

to a stereoisoner wwth two or nore centers of
we@hdiorabisty and whose nol ecul es are not mrror PORYEN0©H34007

one anot her. Diastereoners have different physica

properties, e.g. nmelting points, boiling points,

spectral properties, and reactivities. M xtures of

di astereoners nay separate under high resolution

anal yti cal procedures suchlas el ectrophoresis and

chr omat ogr aphy. [0053] "Enantioners" refer to two
isteheeasesers ahdarsespdund whechramdest meaning

non-superiggosable mrror inages of one_anoth

r, .
inobsdingt et bokRERN&ERLdEAMAVRIBRESaRY EBH&Snﬁﬁ&&&eSsé&
er ei eneral lLy. foll P a r , Hi ||
S S b M e Syl A T A
1£00RANYN DewvYaekihakd Blfi erdifargndkiiiednn Bhe art

"Stereochem stry of Organi c Conpounds”, John Wley &
wSbhsdetatl, aNewoYshie, brgodthThE EbrpBERESIoRSt he

i,nventi Qn y.contain_as tric-.or.chital r
GRELBPERC B, 46 PR FEEFOE. SPorabi-Sorbh & ot [
ih§ehgggngd that all stereoisoneric forms of the
conpounds of the invention, including but not Iimted
to, @Gbagterebiemsteerialt icompos ided ameopiyRHFRYIsLy as
wel |l as m xtures thereof such as racem ¢ nixtures, .
Epgrinlpaet 6F°f“hélﬂﬂr€éﬁwtb%%’?ﬁl&f(s‘§/an§‘ O@Ihge qplastic
unds exist ' 1 I Mybricntd hey
T e
fRl1arespolalivzatts,ghind hiardeser idhiovg saningptaictd | y They
active conpound, the prefixes D and L, or R and S, are
mayedlEe GORGEE N IRFRIKHING O JHAYRRATT Gt FHE CTOSS"
nmol.ecul e about _its chis t s fd
TS a(gf)n%és‘n & S( %ecg‘klexaéedngﬁ%gytg{(é ?%ar(%gﬁl glﬁaﬁeéﬁzu%i gn
o TidaaticRn Ofc it asd zatk |ightulat idre onpodnogd
with (-) or 1 nmeaning that the conpound is
| D VBtrAtoaTSy T el QR RS ek Wialhh (Wt 1
dextrorotatory. For a given chem cal structure, these
W st %ﬂ%?qQkﬁﬁical except that they are

M rrof,d MR- O SPOENSFoud ERSdiid e S1EFeRl sontle
may al so be referred to as an enantioner, and a

mE b niredl oft susdth sondrsuract tererd ik afpr a

enanti onmeric m xture. ;50 m xture_of. e antioggéfal

A5
Rar et e PAAUEE a rHReMFEITHSART OF T bR
c\)/y{"f:fb s °§&1¥0M§ 1 BET EoaS DAY NOh1y by the size
st ereosel ection or stereospecificity in a chen ca
SEachd O s riddiess . pdheet edesifedcamd ctoi x¢hieveahle
"racemate" refer to an equinolar mxture of two
et S Urerser Bpee | eRaTAEtRT HSBiCHpt | LAF BetFiHFg, uptake

0055]. The. term "taut " "1 ayt i cqf.05 gt
Eels AL e QR S T e S R S
Lt heonysrdd bbe vha Bibeucenesyy banei eherhal

exanpl e, proton tautomers (also known as prototropic,
saabbbhery)of nchedeipnatecdnleeaipaBeRt ale §RAPKEANST 18

proton, such as_keto-enol and ipne- 1 ne
?%%ﬁ%@?%%f?%%s?fVﬁ#@n@SEYQEFoﬁggélfn@gﬁgglal' Care

| ef SkQRSt8Y api gaiia8rofisAne pkithe
%§%§¥%8B%I%%%§%n§$ fgggé? Thé ngase "pharnaceutical ly
acceptable salt,” as used herein, refers to
pharmaceutically acceptable organic or inorganic salts
of a conpound of the invention. Exenplary salts
include, but are not |limted, to sulfate, citrate,
acetate, oxalate, chloride, brom de, iodide, nitrate,
bi sul fate, phosphate, acid phosphate, isonicotinate,

| actate, salicylate, acid citrate, tartrate, ol eate,
tannate, pantothenate, bitartrate, ascorbate,
succinate, naleate, gentisinate, fumarate, gluconate,
gl ucuronate, saccharate, formate, benzoate, gl utamate,
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met hanesul f onat e, et hanesul fonate, benzenesul f onat e,
/ ?-tol uenesul fonate, and panvate (i.e

wo 200708rhyl ene-bi s - (2-hydroxy- 3- naphi hoat e) ) PEHIUBRNG6/#84007

pharmaceutically acceptable salt may involve the

i nclusi on of another nol ecul esuch as an acetate ion, a

succinate ion or other counter ion. The counter ion

may be any organic or inorganic noiety that stabilizes

the charge on the parent cbdpound. Furthernore, a

pharmmaceutically acceptable salt may have nore than
tenpechtvwgedont prne¢assinggstenpenaeureé nghagbewiwhenet

nultiple charged atqQns are art f the . .
LA r RS T EHY y O AT pFanT B oR PF cERE B REPEALe
POOHALEE b0RS: ybEOR 1y 31 RERLABCEHORCabLY caCooRt Al €
salt can have one or  nore charged atons and/ or one or
bh@m&tenumleram@npr@ﬁéﬁiblYf3Dhetoomp%uhdométeheal

invention is a base, the desired pharnaceuti cal
T%%c%%%%%?% §%|maﬁ%yuaeosrEbarealsvegnvagaﬁﬁaapé ﬁéPﬁBd
c8YGLhaRLE. | NetfRualbn LORpEXARLEs EEALEER! cobn B0 c
ase w an inorgantrc acld, such as roch orlc
andi frehydspbyonkesachdn subfaric acid, nitric aci d,
phosphoric acid_and the Iike, or with an organic aC|d
such Biowaeeriakei dnchufei bulicprae §9§cihmét§@|Go
ofRIUELLERERD, TUIBILG (AG! el TRICDLE-20hE, SRULUKEE,

oxa ati i ¢ acrd, i € aci
aRi I BRest dithcasig, méﬂébléis(}]' uﬁ@mauﬁgagbmypéptldes
gal acturoni c acid, an al pha hydroxy acid, such as
Exewnplarucf oeliuioaite atedwoad ghins, awpad éamhna§e
spartic acid or gae#anlc a an aromatic_a

: g i

ISR DERISPE abPEol Ll TinaltPeoat RO g sUPPONPRIEATASS

gﬁéﬁﬂda§oBdt°£H@H€§H|fQBanQQ'Qh@il%thﬁagﬁﬁhfgﬂbQ1%C'd
or the [ike. If the conpound of the ihvention is an

sacad, Wheadestrew phatiaoeutical hylascept Abk&ssal t may

be grepared by any suitable nethod, for_exanple,
atfe Fﬁen?lﬁﬁgFﬁésfrﬁgeﬁElHrﬂthWEﬁaFnBP&lePeép

iC e S p r on
sPR9RR, foPRACor SHARES BBrATLBRo( PELIR! KeadREOn ALY
ofrehalohygugxirdeneor oirhagki Kaickl ust Baki, veaguarpl es of
suitable salts include, but are not limted to,
bémbﬁﬁiéséalﬁéYdéﬁhveBeﬁFoﬂpﬁﬁhnBeéEhd§ha§§@hr§§r
m?h¥% ne gngeﬁrglnkge S%nggnla ngr¥eﬁ§g%%ndary, and
|

ary am “and cy I'C an1nes suc
185PAL hdliBep1aREBNOFbREgRNGrRERET a2ENB1aaRd FiRREGANI C
salts derived fromsodium cal cium potassium
1nagnésngnbamhngan9§ém,|h@mp,cwpgéa, 2ihdc jugleum num and
l.i.t hium [ 0058] The rase " rmaceuti c
AGELEHPRBREY PRAFEAPEOITEE FHERsOB CRNBRESY Paper,
cSQHBBékH'Oﬂewgﬁhpg%scoﬁﬁﬁhbgb%sch%Eb%%'|%1§@d’%ﬁ.drlnk
foxicologically, with thé other ingredients conpri si ng
cartonmyl ahtlopapamdpoipt Hd ndaepell ibeichgnt teattéd s
therew th. [0059] The conpounds of this invention also
ipKengdentot her salts of such conpounds which are not
nece phar l.cal: e S
whi oA e T PR A s L BREOP LR "R, Mlaro,
caBdhot , pehbf gibgeeonpeuddeahakiotisi MeeBliien sadgicardeor
separating enantionmers of conpounds of this invention.
[0060] A "solvate" refers to an association or conpl ex
of one or nore solvent nol ecul es and a conpound of the
i nvention. Exanples of solvents that form sol vates
i nclude, but are not limted to, water, isopropanol,
et hanol , nmet hanol, DMSO ethyl acetate, acetic acid,
and et hanol am ne. The term "hydrate" refers to the
conpl ex where the solvent nolecule is water. [0061]
The term "protecting group” or "Pg" refers to a
substituent that is comonly enployed to bl ock or
protect a particular functionality while reacting



10

15

20

25

ot her functional groups on the conmpound. For exanple,
an "am no-protecting group" is a substituent attached
W o00a/02mm no group that bl ocks or protects thePEMUR06/034007
functionality in the conmpound. Suitable
am no-protecting groups include acetyl,
trifluoroacetyl, t-butoxycarbonyl (BQC)
benzyl oxycar bonyl (CBz) and
9-f | uor enyl net hyl enoxycar beghyl (Fnoc). Simlarly, a
"hydroxy-protecting group” refers to a substituent of
f eyt axiogr sopidhat dbsotkbens ' pyoa et sanfieshyildsxy
functionalit Suitabl e protectin r oups inc ude,
ol el SroTamids Erfhoyiert il iR aeiSi i,
£iddhy G SpbSLL tyelh Olnd Ne-SRT DOXyL G ok L hal 1 Bt ogks or
protects the carboxy functionality
kac@rdixy- prot ecti ng groups include - CH2CH2SO2Ph,

cyanoet hyl, 2- %trlnethyIS|IyI)eth yl,  2-
(triFee h§/2|-§q3|9 )%?%olgwth?qual particles will vary

R R AT L) Sl et Ll O
pdwder, F@ﬁdao@eﬂﬁéaélﬂ@S&ﬁdpéM@nu@é PEOtREt HBYLEEOUPS

and their use, see T. W Geene, Protective G-oups in
Thy gahte Q@nfhb@@gs B@hﬁlQW$%yC®FSEﬁBlC%E%VYﬁﬁkge1@99m

062] . The,
14 oy 490 BAHEERF on bR R TTEEGE  PabyTOE BBy ko
5$0r $88§) mot80Fr SPHFEB1RNEABIS2 €8028NI MRS, pAREERE, the

ani mal's, birds and other simlar aninal Speci es.
pafEdidle anzentgdicelbysrangésolfsour t8 hai ABFsmigrhnas

cows i gs, . shee pultry. [0063] The phrase
ohetREEEPIRarty Grcebiabt cVho: Lat Baor RALOpnaTt £or
usSd P ag5 érCBﬂBﬁéFé£QQ1”Hﬁ& leeeﬁp§ﬁbﬁhaecheﬂlcally
and/ or™ t oxi col ogi cal l'y, ? he ot her ingredients
paby@thglageaot oPEUI pdipninphdébiothdée manmal/Chei ng

treated therewith. [0064] RAF | NH Bl TOR COVPOUNDS
PP BOBEPPThenpr eseRt i ﬁv@nP%tﬁSEm@Pae@rCBﬁpwa*ﬁashlaﬁd

oBSPLETCE by LSRILLE! 8 IERACLrg! Mok EEevasent

ifli seages, canehyi 0Rs asdhaladisnsdess erguhatedeby Raf
ki nases. [0066] One aspect of this invention provised
apphpoahdenst FégﬁﬂﬁaCFnFO©6¢PSahéSsP@?@oF§oﬁ§?sarea of

t t I bal i t
P P BnaPRE L L Eal FUCacEErrabl Sh8ar Po FRopBofareriaLs
hé(‘@%?t@n b80A8Le X i-sce8eEheHnbEaMNER3H ©anCheO , and
S; [0069] Yis Oor S; [0070] Z1, Z2, and Z3 are

prudepeadeatlyempbeatedeérbﬁiéﬁEthﬁddBEraddt@ne prinko
of 71, 72 and Z3_is N, [0071] Rl, R2 and R5 are
°ﬁnH%%eHH@W?F9r%@P§cted fromH F, d, Br, |, - C Y R

o B S Ge perslR b BTy o

IfﬁbrsCEhn-bétéxﬂeﬁﬁEﬁ £6CiNcORde- POl 7¥stENR?, CS(C»
}3@ -OP(=Y_1) (OR - OP(OR) 2, -P(=Y 1)(OR) 2,
WiSER) NRO2YUF SR anS(v‘O) Rud. BPBY SRTPOBREESNRR, -

T%%aéﬁ%itlé LR 28 b B PR RS

ak8 whikuhantne, s@%peCSfat&!bhiﬁﬁ@ﬁihoncl 68 use of
al kylthiol, 5-7 nenbered ring lactam 5-7 nenbered

ring Iactone 5-7 menbered ring sultam Cl- C al kyl,
C2- C8 al kenyl, C2- C8 al kynyl, C- C20 aryl, C3- C12
carbocycle, and Cl- C2 heterocyclyl; [0072] R3 is
selected fromH, Cl- C8 alkyl, C2- C8 al kenyl, C2- C8
al kynyl, C6- C20 aryl, C3- Cl2 carbocycle, Cl- C20
heterocyclyl, and a protecting
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wQ 0@7/m278Z% 75, Z6, Z7,

group; [0073] R4 is selected from phenyl,[0074]
wherein the wavy |ine indicates the attachnent to X;

selected fromCR5 and N, [0076] Ais (i) an optionally
substituted 5 or 6 nenbered fused heterocyclic ring
havi ng one or two heteroatons i ndependently sel ected
fromO N,. and S, (ii) an optionally substituted 5 or
6 nmenbered fused carbocyclilG ring, or (iii) an
optionally substituted fused phenyl ring; [0077] each
tRdsndswlepermentd yh HheClehdiBeas kit , p&PyméBs al kedyl res
C2-Cg al kynyl, C6- C2 aryl, Cl- C20 heterocyclyl, or a

FrHIRYS @ti'g%ftﬂppn [*m)?té}e Yross i hipEd creTge sl @ee e dco
O OR d N- NRR;
aflr gmf &)Ogi eacjhljlg’l kyli( ]r':l( eny ng téy%é a%r;lln phenyl ,

ﬂh’ﬁfﬂﬁ)ﬁ‘a‘cﬁh}’és ﬁldoyleﬂﬁn%/aﬁ )&eé@ti&ﬁé Q‘i@i |¥chieved or
substituted with one or nore substituents

%%ﬁe’?ﬁérﬂw]&l@li‘éﬁ @rdeetiTs Wdthie, the QONPCRIE OR s
= _s =NR, N+(O (R, _N(OR) N+(O (OR), =N-NR

Jé“"e’tf(l [C(=YL)OR, - C(=Y )NR2, -NR2, - N+R3,
- N( R)EQFQ@B 1érM£)iQ(r'Y1§§ G +NR) QA N2, 1 i SRie
_OC Y R Y OR -00(=Y D)NR2, -O8(0 2(OR) . ~eP(-Y

119V< éﬂflt@gcgg@hylgﬁm @R)S%:, -P{mdy (Sl(fag %ﬁlty
'ﬁ_%é ’ Q§¥ zﬂéﬁi é%ﬁé.?@aPO%Xﬁﬁkql¢?@ or

%ﬂma{%%%%m}f D TR T e e (R et

mlammmmmmmmwr UEH\Hmemdﬂy}known as
triar y}l1 met hyl , phthalimdo and tetrahydropyranyl.

Ry é?ﬂi‘dfﬁ'ﬁf?ﬁﬂt%ne (‘F}}DFZEI and Z2 are CR5,

and ' ) Z2 1s N,
(iii )%%Zézéan 1&3}{ a%lgelcﬁgj% an | s vjjoﬁlalé%d Z3
A M i BN terdonisa SRrig Golptino 1@;@ &2 we pp1pnd Z3

is CR5. [0082] In certain enbodi nents, the' conpounds
sdfPEst JaP—E! Qm&%@mmnmtm&mm a11d t¢rpolymers

f%lnl nt heteroc cIe thlen(%%zx lngrldlne

TR PE TR S S D G AR eno
A | L éig}g[ ri

ﬂth|y§5neofr!%eﬂgég] p%;ll%ﬂam nel%[%%%%é%/n %gﬂ% 1n rgerr}“(zaecar(lll(?Smsnt S,

Rdley sy dse S Rordnpalyt (a Inpardes tShyblss i resmesks ¥ or ns

of thefoIJovvln rent heterocycles: furo[2, 3-
a]CﬁiY AR ¥R Lg:agia W HERRS o 458 2- %‘T@ﬂ‘%%l’ ne

Arfe %cl% Bl 4 'iPef 2

fﬂljz{ o[ 2,3 %rﬂi a%i ne %O Isﬁ%erta%@bo%ltrl]te or
s echrrd ng-yArdrsi crblapii aedd Wisdihstd et 2k Duddd Ghereln
menbered fused heterocyclic ring selected from

Yeter}%ﬂl?ﬂf%furwphqlb?rr a%ﬁbtﬁf(?plﬂr]d?f-i/d and semi-

B e R R ity en P T

ddvgazat Whid hirgzdnion oxazol yI i soxazol yl, and
pyrazolyl. In particular enbodlnents the 5 or 6
mma@wwmw@@mm iRV iand rﬁtiyl@elmﬁiSth ut ed

SR TR G et d & O

Rhar f e Subst
l:NCR 1{%%1(.)8&5)%%,@?%&%1% ain ez!%d()(?%r%%l fuseioIZtérJ(%l ﬁ"‘gﬁﬁ%

an optionally substituted 5 or 6 nmenbered carbocyclic
ring selected fromcycl opentyl, cycl opentenyl,

cycl ohexyl, and cycl ohexenyl. In particul ar

enbodi ments, the 5 or 6 menberedcarbocyclic ring nay
be substituted with =0, =S, =NR, =N+(0) (R), =N(OR)
Nf+(O (OR), or HNT-NR2. In particular enbodi nents, the
5 or 6 nmenbered

and Z8 are independent | BCT/US2006/034007
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carbocyclic ring is substituted with =N(OR). [0086]
Exenpl ary enbodi nents of R4 include, but are not

wo peo7oem71 0, the follow ng structures: [0088] MMIEUS2006/034007

the wavy line indicates the attachment to X, each R5

I's independent of the other R, and Ais: (i) an

optionally substituted 5 or 6 nenbered fused

het erocyclic ring having one or two heteroatons

i ndependently selected fromM®, N, and S, (ii) an

optionally substituted 5 or 6 nenbered carbocyclic

ke ngsedragiqihomerobymenabt yigubspotvmeds pheoagtporating
I ng.{0089] In certain enbodi pent of conmpounds of ,

e n%i%g%?lﬁ PEHAGR LY VRt OHpS at I Patymeric

SFANRR ohd i : ' -
iﬁggzendentl992%$é%%t%i?fgﬁfgiggpt§?¥f2§§?52%§Chlorlde’

Feretaeyel enethytextay hneabpdinaenys, msahdeay kytesaryl

het erocycl e are optjonally substituted with one or

*ﬁg‘%‘e‘”@% FHdeRHIent 15Y S eR 6o tRbe f romel kyPluena) kgnd

a?éh%ri\éﬁﬁ e | nmbodi nents, Rl is NRR

NR-"al kyI%éf ?I&?g%a}h%:%)&%&f% parti cul ar enbodi nents,

each R lwesrmepensenidyidtor wbkytarbongess ai dind

enpodi ments, said alkyl is optionally substituted with

RS Wre bRARE G B isl i e everepe | 9F sidibe t BalvéroheD shkyld
i.n enbodi nents,, RL is phenyl

oL R ot GRLE Se RRTSFEIRE ot BYER Bhe

tife MiteeSLHIStid USITtcy | thgle éﬁ/i&@g&iﬁ@ &F o,

a, Br, I, CNCF3, OR R -C(=YI)R -C YIPR

higmapqal - NRE is NgR)Blar N(R)Cfesd)$killed in the

a% IE%J%;} af}r&?e;%@l,%;%%w%zﬁi ?Sﬁ’. @%—ﬁ%% %) ‘;2:’L thin
eI BRchad £ i AR dond B SHNGR) N 4 %%p R,

-S(O 2R -S(O2NRR, -S(O(OR), - S(O?2 " -SC(=Y )R
- SC YPayedrars SEefvl) NR2: e pardseut ainwesoibmients, of
R is phenyl tignally substjtuted with one or nore
b AR S e frOmER C(=O RR al kyl, ON or
: 9 I t @ ' t [
%gesrdgg%c'l?de) |sqnlcklP 'E%i [ﬁégd]—c@?%W| ?ﬁ"tcgél 't%lfbazY RV,
[3-G@)iRdydub A-.yr.isdyd . x 3F saxaz.ady .2 ol saxazpl Y, sdo . 1
i soxazol yl, 2-imdazolyl, 4-imdazolyl, 3-pyrazolyl,
G- S8 A hexrsdyy [dasdribnd fngloida alinhs taixal vl |
. B-thi v, 3=pyridazinyl .
A T s R L T I
rioipytriies dinthud g WutMird iyl imid-RY 172 il ogedis, nitro
oxazol yl, 4-oxazolyl, 5-oxazolyl, 2-fur anyq,
fyurairigmAlitiash edydyl Juchisengll ,gupsndold/ Imayarise the
stitui.ed for t her eof d own as:[0093] In |
Spsélar iogullg&%%eeﬁt?&g‘ﬁne e an%rs‘%? ot é??]fJﬁﬁﬁeEfpﬁqu}
s AWE@Y lin AR iy (A TRMIEHE HdBdon 37 15 Zgiﬁf'p T,
and substituted fornms thereof. In céjrtaln enbo men%s,
podivd t2-imatibgyllened teyneiptytiha 14tm)r icty IRTTS- plivniditylene
tand % [ oxa%ol | are substituted with one or nore
& t&\ﬂéﬁﬁ@. [ 6594B T/ n Bodivt (& Hhveifsdinrehtdia iR §)s or
e L 1-..Cralkyl, - L kenyl, and C2-Cg
P%ﬁky%ﬁ%l\?hcg?gig n Ogaipg"Aél I?ﬁd,céﬁ]%%a%pi}%n% al kynyl are
hygitricoryalliky nealetsi) t vireGHAl HhOReIQr 182 1?@&@ tuents
selected fromF, d, Br, 15 OH R -C(=YI)R
-C(=Y1)OR, -C(=Y1)NR, -NR2, -N+(R)3, -N(RC(=Y1)R5 -
N(R)C(=Y1)OR, -N(RC(=Y 1)NR2, -SR5 -0OC(=Y1)R,
-OC(=Y1)OR, - OC(=Y1)NR2, -0S(O2(OR), -OP YLIXOR) 2,
-OP(OR)2 -P(=Y1)(OR) 2, - P( YIXOR)NR2, -S(OR
-S(O 2R, -S(O2NRR, -S(O(OR), -S(O2(OR), - SC(=Y1) R,
-SC(=Y1) OR, and -SC(=Y1) NR2. [0095] Exenpl ary
enbodi nents of conpounds of Fornula |I include Fornul as
| a- w
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la b lc Idlg | hMETHOD AND APPARATUS FOR PELLETI ZI NG
Bl OVATERI AL COVPOSI TES FI ELD OF THE | NVENTI ON The

w@e@sonis7T nventi on generally relates to a net hbdI/aszmo6/034007

apparatus utilizing underwater pelletizing and
subsequent accel erated drying of polyner biomateri al
conposites and foaned pol yner biomaterial conposites
to produce pellets with significantly reduced noi sture
content. More specifically,l®he present invention
relates to a nmethod and apparatus for underwater
pel | étalziangdes weefulnsfosudie asrgpdntetineansi andare of

ol ypropyl.ene, substituted polyol efins, such as
t%t‘ﬁ y‘fﬁrﬁaajctﬁtd?ch%*% ISIWEkJr ene, pol yesters,

' ol a — PPlycar _

[gg(lr%' Wr?g%?bdﬁ 'tbﬁg{'?%)) pe'gr;%?pn'g}f' %ﬁéll_@ ég.gg%?sa%j_ (;E—s%)l% S5

aselfiorsol i d bi omaterial component, such as
[g(?:l ysaccharides, including cellulosics and starches,

S -duradedlid Aaltlersul - X i hGxRliBrg uo! 3983 i Rk, sub. v
i el ydi i t i.t h. sub t
LR 00 Sepanatl o SMOS] (Gic iy SHRRIET.

axpandall e d@rleiaﬂei;pMaaﬁc,i Mo RomEB e larkd Glerddiait t he
moi sture content of those pellets or granules is
ssipfiifiudsast Mg ieddifse dincihed ped |att zant dnirsiitedirye ng
rrocess desgrib her.ei n pr.oduces pellets.and granul es
RO R e SR e
RN inalyl Ve AUhd @aSnBAGKERAND L THR HENH QG Jhe; yopd

products industry has had extensive focus on
igwripolsist ésitofispalomerisniaretl vico ch lpipddhucites, f or many
cg/%grs. , high quality resources for decorative trim

Oégd@@d”\ﬁao %ﬁ%&@%\%’lﬁ%ﬁﬁshé‘@%er t he

r QNS f

gy B R R B R e oM o
aidipeiniet® ol yatliod ene, o yepleans;land poipaniyd or
chloride conposites . The latter of these has also

SR iffesigatexamatdnsiang sahacarideaorn mokard 10,
' j fl. nd, vari_Qus..i nor gani
p?] %%fés}ga %ﬁ\grh ylre\eé%en an%:lghue;'i ory Cfleocr? TGS Ce-Jh(??_’i)e &% he

ng1eas e0f1d, niRyIgaiadr® Icitsn Wt i dmterial s such as
decking, to recycle interests for the paper and wood
Dol entanstiactaghen avlest ¢ bygerlotusiesangmctan or

ferne éﬁti 0 ocesses. The continuous upsu of

5 glornolrl mpﬁ:jiﬁ%ré’gceﬁ:fglq G é’dﬂir{yﬂtﬂ{bll%@ﬂ‘é 3:3}%%# ons
dfo15RMeees of recyclable plastics as well. Further

i Nt erests have devel oped in | andscapi ng applicati ons,
aut ofgiyice rbomedrrentsse farld far giet poskerersonitireEntion
appl i cathi ons.

are of the general structural formula

[ (C=0)OR.sub.1.0] .sub.x. [(C=0)OR.sub.2.0] .sub.y.
R.sub.1l and R.sub.2 herein described include aliphatic,
cycloaliphatic, aromatic and pendant substituted
moieties including but not limited to halogens, nitro

functionalities, alkyl and aryl groups. More
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A maj or concern is the control of noisture leading to
the final product. High noisture content leads to

w@edoeeisal | oss of structural integrity in theP€T/mE®oee4007

product due to stress cracking and bubble formation.
The surface finish my al so be conprom sed by
uncontrol |l ed noisture levels . Also of concern is the
tenperature constraints inposed by the use of

cellul osics which areparticiBarly prone to charring
with elevation of the processing tenperature. This
reicrab Has poleatbdnrt eh ol nel wde phasphensnt ghdal s

from which the conposites can be made . Drying of the
DI Sraeio Rl S St omEarRgL 15 oF
j ' ' t | i.cated the
e e ot mrarure e B A BT O i e
HSFPHMECH . onpiosd )t o CH. Silor g8 Negss)s) Bladh Ngh&ast by

cgler' dity control or water- inperneable packaging.
hFhirheneadsind apl vl wmitonimatade but

1.0 Qrs v I ec ure to ter,
t Eerrgif%%/lel?&hﬂaésa/ ?140(% eaglekg}nl ’at%yfcgé(?a?'@{é’][ '0 e ﬁ?ﬁljs?ﬁ/r}'
a1 dict oo e drhtoleghpuie e | erss. SUOMm rale £aRst 2l fls hy

the need to reduce the water content before and/or
e issgre I (B Ranthg process. To avoi d unnecessary

st or |l eviate desi rahl e noi sture, -upt ake,
many%i%‘rsiL us rtlahé’lénet?a\}?er%g]or oé'fjactq't? FUET Y S BT 2t | BFE

doldrenetdawmdiahelot by eXdd4aign or other production
techniques to formthe final product . It is with

It (¢e$B Qromedr.As N (FaR)tIhisik nvieftE@omasil akan(f gussds. v
praqvid technjque to formthe polyner biomateri al
'co%posé"i%'g it &%%@eé%fy I iRsthryrdryderg of

RS HERIRONGRLS edj ; ' repare

ai nter medi at pgl%lrlgtptslﬁ-t?&lo't zj\gbl{og‘nag{l&c % Zlfd Iri%tr%eér)‘—’lrlEJt
spetassiteyg, moiatspar tiatdlomiimy bad gy e-istiefed to

pr.ocessi ngl,as required. This process involves a
iMoo u S 5ed demchH .oftldgntly @gidomryl groups.

pell et i ter ccel erated dryi to

T, rhatnos s yasl fafetd Efonramab b t e
aRFPABERDCPRICOR1ART iYhatSc, RBaerbona a4l mB0kAls . 1985
Deaner et al . 428/ 326 5,563,209 Cct. 1996 Schunmann et

pPzeiersdiy70pod yrrsthpnereslestad®ed he@edt dretlale |
PSR 0 R OB B S oo
chres 11090, iy LIS 0 e
R428P326and R.sub.2 may be the same or different.
Polyesters and copolymers, polyamide copolymers,
polycarbonates and copolymers, and polyurethanes and
copolymers may be comprised of at least one diol
including ethylene glycol, 1,2-propylene glycol, 1,3-
propylene glycol, 1,3-butanediol, 1,4-butanediol, 1,5-

pentanediol, 1,3-hexanediol, 1,6-hexanediol, neopentyl
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6, 066, 680 May 2000 Cope 521/79 6 ,083, 601 Jul. 2000
Prince et al . 428/ 71 6,245,863 Jun. 2001 A | Ghatta

WG 207437876, 255, 368 Jul. 2001 English et al . 5PdI/11S2006/034007

6, 280, 667 Aug . 2001 Koenig et al . 264/68 6, 498, 205
Dec. 2002 Zehner 524/14 6 , 624,217 Sep. 2003 Tong
524/ 9 6,632,863 Cct. 2003 Hutchison et a | . 524/13

6, 685, 858 Feb. 2004 Korney, Jr. 264/102 6,706, 824 Mar.
2004 Pf aendner et al . 5244437 6,737,006 May 2004

G ohman 264/211 . 21 6,743,507 Jun. 2004 Barl ow et al

g1y838/ 383cEmdBRy 2&he ) bl y 2004 dBdkeant taly 1enB2§lYEbl,
6, 790, 459 Sep. 2004 Andiews et al . 428/36 . 92

2678713783 Sepopanedishi iz 3 - 428 by babl Bshe@pgnsdiol,
Pat ent licat] 2002/.0106498, A 16r et
20 Q05507508 3 RO00BSP 0028233 FobY L9004 Rogy, It
p§§§§}§a1890450%%§ﬁg§-iuh_p%QQénB@aa@n ot malthy1428/4326

140592 Jul. 2004 Barlow et al . 264/523
~P0O4AAZAI306 Sepet24 1CSewsndrn@diol264/, P4G -

2005/ 0075423 Apr. 2005 Riebel et .al. . 524/ 17 Qther
tPéW@Fﬁyl-BxéfPQRFéﬁﬁdAﬁ&Vi@aﬁﬁ%¥%’éoé§gfiﬁi§§ﬁ%gy 2005
Eloq _ 050%1 005 Bl ekdh i gn

2P§fgn§gé@%gﬁéﬁtg'%42%%%%k%§ﬁg”236% %%C%gééses Jan.
12004-vONchBaXk56Ea1M!,. 12004y cIEO3088 dpreti2oBs. ON , 3 -

2005/ 035134 Feb. 2005 JP 2005/ 053149 Mar,, 2005 JP
cyeinhesesss SNEE themes /] B 200y USSR udlﬁéﬁﬁ?%ﬂi

20057

09{_?{ 97463 g\&r 2 h% Eﬁ’rrﬁy&‘ﬁen sRidd ed
4%e ﬁiﬁ?ebflLiq%’ Qﬁéﬁf er , Sénﬁ%?dég?ggr, July
A0R4A P! ey ieehn o BHESUMARY Ipyldad NIENGION As
used in this application, the term"pellets" is
daityantey temed eloid e vl ygreddirme Frurane i gL
under wat er. | 1 etizer in its broadest sense and
qqﬁﬂﬁ%&%’épgﬁEQEfaﬁﬂf%nﬁF?ﬁ %&ls h;%ﬁ and si zed
ﬁ%H(%g&f%%gdaﬂﬁyiﬂJbéHhéH@ﬁrM@4er pel l etizer. The
present invention is directed to a pelletizing nethod
wingl( lspharatathdhatbenoeuees2 potlyierét pel | et
hydroxyphenyl) propane and isomers thereof.

Pdlyesters and copolymers, polyamide copolymers,
polycarbonates and copolymers, and polyurethane
copolymers may be comprised of at least one lactone or
hydroxyacid including butyrolactone, caprolactone,
lactic acid, glycolic acid, 2-hydroxyethoxyacetic acid,
and 3-hydroxypropoxyacetic acid, 3-hydroxybutyric acid
by way of example.

Polyesters and copolymers, polyamides and
copolymers, polycarbonate copolymers, and polyurethane

copolymers may be comprised of at least one diacid

exemplary or which are phthalic acid, isophthalic acid,
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conposites with m nimal underwater residence tine such
that they retain sufficient heat to self -initiate the

wa@lego7/0g78pr ocess and ultimately provide suffi ci POT/US2000084007

noi sture | evel s approaching one per cent (1% or |ess
wi thout the requirenent for an additional heating step
for the polyneric pellet conposites prior to
addi ti onal processing. Previous disclosures have
denonstrated the effectivermsss of pelletization and
cooling to obtain suitably dry pellets but typically
theamveeprentod IR xiaDS WLpH BhADé:Sé U 85 - @5ReebettyYid Oacid
direct immersion in water, anticipating significant
Y ARREN T alf el Lk ed braxtex et @radid t e, 3-

' terials . l.n _accordanc Lih th r esent .
MR PR Fets. rthera e i
LOoMRos i diePali et Lan Pruobtaknadid h aniacceptpgly dry
state when subjected to el evated heat conditions and
Fmlefia Faigh tdebaeiducidbh, ofunidieic esiidbngeinehic odcid,
Ltg{}f ({)eleléﬁ{ s, in t,hc}eY wat er _ sl urrg, thus | eavin

FTEHC e AT 1HREFRFFAIV 3EE i VY reduce
e SRSt LUt gt Mg hin the pellets. To acconpli sh
a high latent heat, the pellets nust be separated from
t he \iilgre s i ankd ye@so possitd] eooiltdm sdgni dnd ant
i ncrease in the speed with which they flow fromthe

BRI TR Hre RANIETWERUE ol TR LB Bhd 3 PAHME S e

' t e t he dryer
e T R
Ircanghiorg e bya ezl & £ 03 D GIOFIV a5tk | et hyl b5t hatate,
conveyors or_simlar vibratory or other handling
Eua Phehtos dhir et Wwerhthrladi tdiormihyl ner tdeethyl

[ i.sture leyel i,s achieved.. Storage of the hot
tgezjisﬁﬂel}%gi a}Tgattcednv“’lerh i ojhnéert%gtn?%f%ﬁeﬁbe' ntai ners or
dieatrddismlatd ng containers is included in the instant
invention that provide tinme to conplete the desired

| evelPafyadriydesy.arkhecatesl yreslr swi st iyres t e etopbt wheresl,

i s determ ned by the perm ssible | evels in processing
pd’rsly &arr%c?n C&%ﬁ?ﬂ ?bl?ﬁv%%%ﬁ%ﬂfione per
V1 ks VonliSSsed NSE Qﬁmesbggfg&gfﬁﬁ fojposites

whi ch can be pelletized i n accor e th the present
propentddimngerser dl |4~ buncd st sasi ridhei I, Hastrct Qospianeiis,
a suitabl e polymer and biomaterial particles.

TEERANRE AR i Ves® WeFanedbiamidivdeld. 1oThe rel ati ve

r
ages o,f t hes: (?ﬁs: -Q([EE ent \n vary
gepengllng upeon ]t’he gde ec 1'geo!&po ;}{r%e'r fa’n]géj\bl omat eri al
matddelemd uti deypimed Ayl e Hithne 9p40l ymer and 10%
- 90% bi omaterial particles .The separation of the
Fanigod imhenrliat et erd ahd-diaminodiphenylmethane, 2,2-
dimethyl-1,5-pentanediamine, 2,2,4-trimethyl-1,5-
pentanediamine, and 2,2,4-trimethyl-1,6-hexanediamine

are included in this invention and are not limited as

described herein.
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subsequent increase of the pellet speed to the drying
apparatus is acconplished by a conbination of

w@e@3seasized i njection of gas with sinmultaneouBCT/US2006/034007

aspiration of the water. Once the cut pellets |eave
the underwater pelletizer water box in the water
slurry, air or other suitable inert gas is injected
into the transport pipe leading fromthe water box to
the drying apparatus . The 2erm "air" hereafter is
intended to include air, nitrogen or any other

sui t abbeydmbdds gasd dbpolyhees pdodlfeSEEYEEoHOLlymers,
aspirate the water into vapor effectively separating
PR LY et PR EYMTHS, | )@ cPelyare thane heppolymers

' h f t of th llets t d
bFsESEaE,snes o LLa0ERSLL Bl Ls 2el Ll 2088
iENsPid SRESLol Sceshf i §Terb] Yalathd, t Qa8tboNCLAS,

pellet to remain at a tenperature hot enough to
heptanelactrm dryapgy brocass fonandibapedh et dephAnohamaym,

be.further dried mat$ %raqﬁgfrt t hrough a centrifuga

WY T R oA t FRNRF AR FHOR™ oY d¥FY ngt t FEPBEE et
i th sOnpar fighe one

ok |1 R A s | o e PP AEEe Y e

tepelynedn, gohleveldspeoadlpnend, tded wabeycantdonate
i ncrease the transport speed fromthe exit of the

FRIATLS TR rpoxCTRT PRI Ryt tershi puenjeesEanate
t r [ city, In Lth the
i R AR A T R Lol sl
Ghioudaydren tad | east 1 dORe£8pi €o IRERE SIPBEO abased on
injection through a valve into a 1.5 inch dianeter
PIPome 31 St umes wi hexape thy lenedbi darranateh

Y dryi pg, efficiency, and pipe
%ﬁ%gggﬂgn%ﬁ3%é¢§gﬁﬁF%h_ef%tpod by one skilled in the
e tthy Tehtes1s o epl@én%ms@waﬁ@&@)ctam 186RetHE R W 1¥ne
(sgflng Is preferably regul ated through use of” a bal

seCyRnath g al semeree hare sranedat bdcyytdees| urry

ransport pipe ter the jnjection point. Regulation
e v VR N ST ST & conthol o
éﬁam&gﬂg%%&%ﬁ&&e; hei Pl Pied it die; t§ anspor t

pi pe an rying apparatus and serves to inprove the
g tradsiyord of ' 1dhel st yand vt er, slhetgnedd bsatyanats,
reduced or elimnated in the transport pipe by use of

e VR SREYARHRNT 37 of t bt e HARH BEth SR RI nt: 3s wel | .
SO A Aol Pl 1 o 0] SELLAN: PrYd des; dhe necessary
con@?o o reduce fiés¥ranspor tirne frg%éthe exit of
ddwenrpelleid@eanaes er box through the dryer allow ng the
pellets to retain significant heat inside.

Coupling agents are preferably incorporated into
the formulation to confer greater compatibility of the
resins for the more polar biomaterials. The coupling
agents effectively bond the biomaterials to the plastic
matrix and provide enhanced dimensional stability,

greater impact resistance, more efficient dispersion of
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W@ an7log787T ansport ed at

Larger dianeter pellets do not | ose the heat as
quickly as do smaller dianeter pellets and therefore

pel | ets. Conparable results are achieved by increasing
the air injection velocity as pellet dianeter
decreases as Wl |l be understood by one skilled in the
art. Reduction of the residence tine between the
pel l eti zer waterbox and thexgryer exit | eaves
sufficient heat in the pellets toachieve the desired
8B St ubLoh8VRhteFha1 Lt eBEL8R16H B?aEré€E|d§nﬁh§educe
pell et may be enhanced t hrough use of a
thetwihénguetakat and porveboe Ewkldnnggopekhet rel ease
fron1thg.d%¥er zid or thro ?h t he, use,of _conventi ona
LPEPEBETLORE SPRLIS 8y 2fiedP L Pnafl EPPnELBoAt REREFS s
RRERSSALY- thtﬁegstBeq G| aagéﬁeEU§rh§§aB§§gzers are
di scovered to be effec Ive fo the polyners herein
meteate@dpohppsbpyéehevemaleppedaphlpgthyEeper ceny-
é , and preferably | ess than one per cent (1% nay
ka EhF%%%alet?ﬁepﬁraééé§saﬁa BSSBraPB§a§§§@rWB§d
n i a t nc Iyner

AL oPS s orianthy, PR ERRaNT AL ELORACRE, B
sptfatzentesul ts for the particular fornulation as

wi Il be understood by one skilled in the art.
Addi t Vahar - peatbhg bﬁéé@rﬁréeéVEnﬁh@@éartﬁdb@ghOUse of

S ratu esc her BRI EF
B B R A b e T ERs PR TR ezhomnt i ¢
bibust&ai A0NcOhpasiHadeEvRt ehe PELESELET NEvEYSE B,
i ncluding an underwater pelletizer and centrifuga

dhgee h@m@éa@tq@eﬂeanqrsatdrbyocabalthusfrtbs I nc.

Eagle_Rock, Vi ia, with t
N9 B4 R e ﬁ%%ﬁparﬁ&éﬂi”'%n%“s%af?h(f@h%%%?séganwle

_??fﬂ&é@f@ng'Qgr§e%9nb§r§t§&d§ffé€$ﬁ§€Egnﬁ grlor art.
iTTustration of the vibrating conveyor

Eﬂa@mles2©f|shaaeemdcwuém/pohpaatymamhaastpauyanrgtlc

the_vibrating conveyor _of Figure . ure_3
FFHdstPRBELERE %%ﬁﬁeﬂéntEO%YthEleﬂaeaaaﬁeﬂ

ho e a S
e et A LR B T
éafboﬁyﬁ@hﬁﬁhttéllhlUSEYaéb@ﬂuﬁhﬁyﬂﬂ©x§8tﬁymabéﬁmﬁlﬁgé
inert gas injection into the slurry line fromthe

%%@%@%l&%@r@%YPﬁ@Pﬁly@ﬁllﬁlgﬁéor@@ﬁcéodﬂum t he present
i_on 5EE, 5 LS sch ic illustration
é£¥§ th rre appg%a?%gfa% i nj

FoPeFhert gas injection
into L@Brﬁ&@ﬁfy areeaigenaégfrasiéekb%eﬁhéopkegeﬂtyer

i ncl udi ng an expanded view of the ball valve in
gmu¢m§1¢mn@n that they enhance the dispersion of the
biomaterials as well and reduce excessive heating due
to frictional drag, effectively reducing that drag and
the resulting problematic degradation and

discoloration. They also facilitate reduction of

agglomeration and clumping of the biomaterials.

| ower velocity than thePGHEE1086/034007
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON Preferred
enbodi nents of the invention are explained in detail.

w®ri0s02mrt has been included herein for purposEET/U82006/034007

clarification and it is to be understood that the

invention is not limted in its scope to the details

of construction, arrangenent of the conponents, or

chem cal conponents set forth in the description which

follows or as illustrated igs the drawings . The

enbodi nents of the invention are capable of being

THRAIGHRE HatC rdel Qutrddb (RFdgdisc Wy seed are

contai ned within the scope of the invention.

DeptirfigEirddy afodnfbl edidendi cheritae whi dihd ol dlowi cant (k.

é. r,m nol ogTy]gi ncl uded, for_clarif]j .c%%gon nd_arei nt ended
e Thderst d6F 3 the"dto RN THY Uy al |

RN LAa oty al AN S, bycidoas &id | | ebd the R tamilhe,

pol ymer conponents set forth for this invention

Fordo\a tdey tehnes o iof - sreh ranides kdtd dnciudedrheme i loetweay

as to the breadth of the nethod as disclosed and is

Hote¥a R fted to Iinit the scope of the invention.

Pol yrﬁﬁl@ £ ! s&%@%éécfscérxe?ci\}{% Ccaéé’é’s and serve

al (s) , a

formul ated from fibrous bionmateri

thedomidadcpami 1d X, ad THUMAIOLAJeetEt SddbbY | Ziesse
| ubricants, fillers, colorants, and various processing

st idsledriey the afs ARG mEs ninsddrfl il Prin odlke ngcope of
ent.s _and .crosslinking agents as r ired by the
iy ik b ol Thu bS8
dorgB adican dat reeduees, frampad | QuS<dRCyLh® PEpLesses
are well within the scope of this invention. The
dsi smeitheed adheamida briesmeopgenits (RTA)N deothewnateri al
st%rg{}]%{hfand sur f ace 3gro&)ert' es for a parﬁrcul ar
it S Ak R Hehstons@ bic 1 HE B0t efFatr- or fi brous
CONMPORSIY K A £ LMNSE £ Gh ok 9Pl 1 dyh Sder S 28295 the
internmedi ate pellet desited and to achi eve the
demprissitat esUrtflecte lohagin acd estiwte chevdhe imwi sheir e upt ake
and retention of the conposite_are strongly inf|uenced

WPRe ol dett e BF oiersdlY FRetrderpainiques

LeY f bi [ rpone | S..1portant in
%)nﬁlglll e]{r éé)otnﬂ%et%gﬂ%%%yn%ﬁ %gtrl X %ﬁiecr%l:a . Care
sttt dhdiel drakeit ¢ otled oeseradgo | yTefam hd Beduced
nmel ttenperature or processing tenperature which wll
Fiend fegpntol e Hitr i ng Bre derpadrind oo us el bprpaeessal
Far mJIo itq{]fst ]pi cal Ié(.(%lencl ude froml 0/;&to 90%

apl'y [

5 GHarerd al dhd pre 3F 69 5 P00% bi GHET et I GFREIOR

ghe Ha ance udedraglersitn oby gy, ROF YRefe FBLEL X 381 L HEE
conponents. Extrusion tenperatures are |less than 220 C
levels as high as 40% have been introduced into the

extruder with appropriate venting to achieve acceptable
product results.

An underwater pelletizing system for use in
association with the present invention is shown

schematically in Figure 1. The underwater pelletizing
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and preferably less than 200 C . Biomaterial s include
but are not Iimted to pol ysaccharides, including

w@edo k37 cs and starches, and protei naceous NBCBEUSZNG)34007

i ncl udi ng pol ypepti des. Exenplary of cellulosics are
wood chi ps, wood | am nate, wood veneer, wood fl ake,
wood fibers, wood particles, ground wood, sawdust,
coconut shells, peanut shells, straw, wheat straw,
cotton, rice hulls or husks24alfalfa, ricegrass, wheat
bran, wheat pul p, bean stal ks, corn or nmize, corn
awbsemcnﬁndssaghateéogghanamlynbyorefagahean@umhéange
%%lce resi due, asse banboo_ash, X ash, peat
dsIng ﬂescﬂHfP dﬁyyatﬁFlPéileEaFﬁéy 2pafychs@gbean,
p S g ras
R S o o A LM S
4t expdsledlt innahbysapaeateaoduéwaﬁumhtaé GaEBYLeEK 16
pa er, cardboard, newspapers, nagazi nes, books, mlk
¢ nRl2Bet bRs, and paper pulp find application in

éagitiﬁvfﬁ%'ﬁﬂgagégggresngiaf%%iﬁgeéy% Ernddeobee

pﬁ&lﬁﬁéﬂ Bibnstvdeher BBRbaLL 085 SObI Eé pdbsbikkarsre feq
rains and solids, gluten neal, prolamne from wheat

r@hpag @$1ag|at ﬂﬁeﬁtc@nﬁ pslzmen vahdofr bwpper 160

%fr and E Hﬁ n. The si.ze of the
Ya}ngér?Fcﬁﬁ TREFT %35yaﬂépﬁﬂﬂﬁﬁgouﬁaﬁaﬁhéﬁﬁer
Eé&kiﬁ%tméiﬁs BEE SO n ze
and end use o% thggggﬁ?gts T%ﬁgﬁgfggeﬁ H%B@?%Egléh
pempoel ess cane t yppiablyyrangeudednatiOt &mp80Ataires0Nsss
ratio_of from1l to 50, and nore

h
‘imﬁate? e%azg%?@ p’%’: fﬁ‘f{%l? odearagRtioh eershe thtopaEerines .
ﬁEJQWéy@Hg?#C¥oﬁ§Eﬂﬁé £5°ﬁ% 2 Eﬁr?ﬁéhprl 82% pump 22

Ther mopl a materials s rar

whni ol e 1 dé o nat embath can@osdhesol Ned udeopok-yethy! ene
or_ PE, pol V|nyI chloride or PVC, | ypr opyl ene or PP,
Eﬁﬂ@"ﬁ%ﬁy@% ¥ eneS oF e@PSiHed h M@@hb@eg%dtyHFQIyeshyﬁene

P a1t on TSP b a0 & STpl A PORS. o) GREFFLARL

LS hast DEBSs | Brt B8Rt AsL8o®E MMGERrlath! theaﬁ@@t P¥Cows
CPVC. The choice of naterials has often been

Jrlét'sq r3 dtcekm@rtcﬁa@*s@rmhrchabm e mdcisseddae holes in
t.enp rat s b he de ation point of the

%o 9%%5 o %%r%? %%d? POFYFSF it ati HAE efe
B’}aréﬁﬂuéﬁfo@ %Hf@u@h C8fle Dg; & ENAS At O | NEL HEC e

pol yesters,
waterbox 16 and are cut by the rotating cutter hub and

blades 14 to form the desired pellets or granules. The
process as described herein is exemplary in nature and
other configurations achieving the desired polymer flow
as are readily understood by someone skilled in the art

are included within the scope of this invention.
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pol yam des, pol yuret hanes, and pol ycarbonat es.
Thernopl astic materials as well as thernoset polyners

wae@7meshi n t he scope of this invention. The UBET/US2006/034007

of t hernosets, as with the choices in polyners,
requires cautious attention to the cross -1linking
tenperatures to allow post-curing, cross-linking, to
be done at tenperatures or by chenical reactions not
achieved or initiated durigg the processes within the
scope of this invention. Polyethylenes for use in this
i nveptiion ianel ude |qaMcdensiatedpahyetrhydeareisor  LDPE,
l'inear | ow density polyethyl ene or LLDPE, medium

m@dﬁﬁiipy.t[j@rgsetaﬂd i eEPEC ﬁ:,h@h eafé:ﬁg}s(%pn process

et hyl ene HDPE, and uItr C ht
Wg’&lc%]et—"ﬁy fg?l M:ﬁlng knovvn e%ls}%%tﬁa i fnv@{é;
e%&%ﬂdta)teocﬂkbé%!ﬂa/ll%ﬁ%ﬂd&ﬁ@at&mw t mn{bﬂghe:lsas‘me of
this invention aré ol efinics enconpassi ng

amalgt;arto.mriawsre)rlmu@ﬁﬂ WWIWW%rO@MPWW%g

poI ymers and CT@?E%EF}{}%H%)& A%éyer]({)llecn%lson’ &ferol of

§§§QQK? 3 78N POl phexeneson &l ystyrene or
poly (alpha nethyls tyrenes) ,

deHmﬁdﬂidﬁknmtﬂﬂyﬁusgngndﬂgxqmpAgﬁptectlon,
acrylicstyrene- acrylonitrile or. ASA

mw@raw%wtwm%nﬁm% RSy et R pPbE RS Lo
copal n ei n by exanpl e. Anorphous,
%W%s g'efllne %F% g q@??%%%]line materials are al so

i ncl ugack Wi dihi &r& hehs oepee ot M6 tmvenghopipe 26 and

Pol yvi nyl chl ori de or PVC and chl ori ni at ed
Kﬁﬁ%dimyr@m@w¢$déh@rpqi&qt%sS@e%%¥m%édf¥6W FRpgdie face
i nvention sticize pl n

v s P% gh%ﬁpo%g/%r%r&é“r%r Colg%% %é@gsé Hater

ENEOEPOF &4 | PR bTignOtBE I PETEe P12yt oSt ¥rbokedsasnokhitied
as in polynmeric conpositions with acrylonitrile,
im nyhisleteveinthbor naeno*aclymat@@ ineCARPORAE} PRt 88 may

thy| neth | at d t hyl Lat
ca”%@faa%%”e‘?wﬁg% 51 LEREOT ARG Sor Shans BBy Saag BRLE =
?&Qéet EQEX@§E8E§ F99h¥@ﬂkgﬁ§®npob¥§&éh@nateS and

ur et hanes wth he scope of this invention
@@@ybﬂeb&tionnuhaﬂédrsmahnthan thenpporsséilpy as will

tenperature of the materj al bel ow t he deg at |
b@.ﬁvdérsFﬁ@dbbanﬁheﬁ?aﬁkllkﬁé Fﬁ%1??§r tg%thggﬂet
Lle he a [ a 50 of
BobbFy HEFEki R BoRRCe Brocd fam %Qtéﬁ%%gﬁ’&élnsaﬁ?*oﬁlpe
eheghat 1 ¥. cBakpesetdwasdf uhef du:yéhe 3pr edemoigihn wémrirgn

are of the general structural formula (OR sub. 1.0)
13ob.3R-. [(CCOR sub. 2 . (C=O] .sub.y and/or

In accordance with this invention, air is injected
into slurry line 30 at point 70, preferably adjacent to
the exit from the waterbox 16 and near the beginning of
the slurry line 30. This preferred site 70 for air

injection facilitates the transport of the pellets by
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[(CCO R .sub. 1.0] .sub. x . [(COR sub. 2.0]
.sub.y. R sub.l and R .sub. 2 herein described include

wa@bkdioplztsit, cycl oaliphatic, aromatic and pendaP€T/US2006/034007

substituted noieties including but not limted to

hal ogens, nitro functionalities, alkyl and aryl groups
and may be the sane or different. Mre preferably,

pol yesters herein described include poly (ethylene

terepht hal ate) or PET, poly2§trinethyl ene
terephthalate) or PTT, poly (butylene terephthal ate)

ViR ing| jhe et hghepernaphtdal Bae)lotaPEhly the
ylactide or, PLA, and pol al pha -
#%ﬁﬁ%é%féﬁkéﬁgaY%§)W%Fe?WﬁPa%&ét #¥ry, thus allowing
mes : e Vv i on
e o A i P hr o KR R EEheS

theNdesiRed dspbogx H{IC@1Rispi? iéC@htenseb: ¥y
aqg/ orgéékéifl sup. 1.N(H, R)] .sub. x . [(CO R
AEHISCOM IR LR I eckpd yintR Wid. $ 1y Rlireb30 2t

: ! ) : . L oal i phat i ¢
1 Sl penmtiindt | i Cas & Fal® LB Ny
it aedtl i isndd ETh b De hat aganstadidrhd unedi PR@ldd i eSuch

al kyl and aryl groups and may be the sane or
o it PUeHER el e mar i nQtltkss ingrt sgasts

| I [ tic,..cycloaliphatic, and aromatic,
lﬁiodiﬂé%ﬁgl . % erp(%?ejfé?la e%%/,top(ﬂ AMHRES T he Rygrsed in
ealopiceincaeiiin el AdiBAHRL tIWAIM S, Gohe pellets at
pol yhexamet hyl ene adi pam de or nyl on 6,6,
3 Sighe vaha i e s sldsmdifiaie orThiyd dnidh Melqoity air
14Q§%qutQ%¥ened'anine- - dodecanedi oi ¢ acid) or nylon
6 T 15 ST A GBS SS5h| JAR REABIHEIAR
vluig @F £lowd | ,

u Lo Ay undecang! Q@@%e@(?l{%.esﬂ}} .(]?g'/pl'b?ur using

pol ydodecanol act am or nylon 12 an YIers.
apgitpogielyondedsl usdfud for dehmlprasentod ny esvd S & fof
%hi %gneral structural formiyla [(CO OR sub. 1.0]
atsafast 8 PeEEhugRdts e s1lwpy dume 3 Rwhileh iwnd R
toWBard Rerel yidesard.bed ingl li phat i .
Scyclgaligh%%%gP'aroﬁggi Igh I%%ﬁaﬁ%r sdﬁé%?ﬁﬁﬁgﬂ
drieinetiees | Md udiosg i eld lHinmitted @ ha108en%tdY Wiy
f.unctionalities, alkyl and aryl groups.
PRBFefrefetessy widdl yeawhassoasinge lteddhs sihrenghpand

it bi nal. carbonat es where bhi sphenol s of
vBHaRE | e SRR A ARATeen e e B ot e
pel 1HEBNC (GH. nSih R 1bcitGHa i3URF £ ctGhhe 1ISURI £-aRAQH
where Ph describes the phényl ring and substituents

thRcPadécbuwages wdutryngese rad ialgk yat exy slagalrk Wy,
nd nitro functionalities. R sub.l and

.. hal )
2BPLER 10 nayh S eRE TS5 Re t6F PLAErenthToughout the

slurry line propagating those pellets at increased
velocity to the dryer 32, preferably at a rate of less

than one second from the waterbox 16 to the dryer exit

- 34. The high velocity aspiration produces a mixture of
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Pol yur et hanes useful for the present invention are of

the general structural formula [(C=O OR sub. 1.N(H
woR2gop/02sab. X[ (C=O OR sub .2 .N (H, R ) .subPgr/US2006/034007

R sub.l and R .sub. 2 herein described include

al i phatic, cycloaliphatic, aromatic and pendant

substituted noieties including but not limted to

hal ogens, nitro functionalities, alkyl and aryl

groups. R herein described2i’ncl udes but is not limted

to aliphatic, cycloaliphatic, and aromatic noieties.
pbbnetpr ahar ablkywhpehy uegt bapesadasori-bed hgr eialume of

i ncl ude pol yet her pol yuret hane and/ or pol yester
apwl-yur et hane copol ymers i ncl udi ng net hyl enebi s

(oo Sarenstel s 3B 00 B o ok e i

St'érs and Copo

1pqkyanbde 1 6eBOkYRELI urR9l Yaakhonates vake Rl s s,
and pol yurethanes and copol yners nmay be conpri sed of

sé.urh:@faetclcbﬁe t&iueo tpelld@Itumemg V\?@tthfsdb@#e 1@I2y dagito the

propyl ene prapyl.en
S1555Ut GBe 9P° TERe Trehropr et ﬁtolﬁqgaidmpasf
edi 6+ pexan ﬁﬁygyggy G ,
Eécgﬁéaﬁy%é%§w§%§?o dodg%gnethylene glycol 2-buty|-
ih edredo [Faed ithle, waLWé(MZﬁﬁﬂ@ﬂo thqi&qgﬁgﬂn&&ﬂnﬁy Pine
2-diethyl-1, 3- propanedlol 2-et hyl ~2-isobutyl-1, 3 -
1&ﬁopaﬁ@§|éple§tﬁﬁbﬁﬁﬂ'IPe &b FRRCTIESHBIRMED, 4

ptr%%'et {%h%%! %l ’t?% ent an dl el%oqp %lnecylﬁéou%n %ok dryer

2- et exanedi ol

ehtdartde flllmﬁfahbd -:Jntcﬁ-’d‘t@(angdaroll(m A1 It is preferred
2-cycl ohexanediol , 1 ,4- cyclohexanedlol 1

t@“w%mﬁ‘aﬁm%%w £15 el G
A LAY ALYl DA v o

n&!ﬁwm RO mtgla/lclolmjaﬂwrpmﬂ eftes gl ycol ,

pol ytetramet hyl ene gl ycol, catechol, hydroqui none ,
pesidsdr/hieder 51wy sre(SWJdJﬂmg/m mqstmm@rqtmn of
bi s (hydroxyet hoxy) benzene, 2, 2-bis(4- hydroxyphenyl
5%%6%%%%1 d i somers thereof. Polyesters and

COPOlYNEI 55ROl HARLE KOPAU R RObyLA Donal @soand
copol ymers,” and pol yuret hane copol ynmers nay be

Llanmry Seicheofl gt drebstheneod@ctwiienal dwids ox¥ asldrry
i ncl udi ng butyrol actone , caprol actone, lactic acid

Jgji%dﬂ% @ &3 XY et%aﬂacaﬂa Q%G @S grfefuired by
SRGXVALETLE dﬁy Yhuiyeic, gsid by
y ‘g#rof&%génpflgi( a%%l yelsﬁmfs an é)iz<yrrters pol yam des
ﬁﬁmhﬂinﬁﬂﬁﬁﬁﬁﬁe ol yistar bbngie eopedycersloand the dryer
pol yur et hane copol yners may be conprised of at | east
e, diBeigl difference in héight may be due to the
physical positioning of the dryer 108 in relation to
the pelletizer 102 or may be a consequence of the
difference in the sizes of the dryer and pelletizer.

The preferred angle range is from 30° to 60° with a

more preferred angle of 45°C. The enlarged elbow 118
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exenplary or which are phthalic acid, isophthalic

acid, terephthalic acid, naphthal ene- 2 ,6-dicarboxylic
wa@eood/ozrsd? i soners, stil bene di carboxylic acid, PAT/BS2006/034007

cycl ohexanedi car boxyl i c acid, diphenyl dicarboxylic

acids, succinic acid, glutaric acid, adipic acid,

azel aic acid, sebacic acid, fumaric acid, pinelic

aci d, undecanedi oi c acid, octadecanedioic acid, and

cycl ohexanedi acetic acid. PBlyesters and copol yners,

pol yam des and copol yners |, pol{carbonate copol yners
inke EBPyGFﬁFﬁaﬁ@tééﬁéﬁyﬁépsfﬁﬁy béaﬁeﬁpthge@r@ﬁsaﬁlon

e ne di est et |nclud i.n th
o Btk R0 e KeTarbLY ot REegreg: PatLeRy sk b RLhA 4; drom
tﬂénﬁhBMhlﬁé gnakbyl1&ﬁéemm%hahEBethénénngEEbef the
napht hal ene- 2 ,6 - dicarboxylate . Pol yam des and
dtﬁ@blyh@rgndpne9eseertb@ppbyﬁetsalpﬁbycpebéaate

and, po| yur et hanes and copol yners conpri sed
ngFﬁ i

a%$fa?§ﬁ?ﬁé8nlﬁ8 T¥eTpt8Panedi amine , 1

, 4- bet.angdi nhanegdia

, 6- hexangdlgﬁyﬁgd RéS§Fé§§aﬁnggﬁ1ggﬂggmiét as
ddecanbddamnné;gmrelz dmmoaeedranspertlof6the pellets

hexadecanedi am, ne Bhen yl enedi am ne
PR RBdPBhERG T BERel 24t°4thedF§ﬁFn8§|EH@n?FW@rtﬁﬁﬁeln

a
a§%2?¥§hﬁﬁﬁby ?ﬂeséegggétgﬁggﬁgﬁ?ﬁ%mgzeé %OSE of heat
1m§1délﬂﬁéhpéllet6 hEhﬁQeﬂsaﬂhﬁ&héfeopﬁﬁhﬂﬁéd b this

i nvention and are not linmted as descri bed
1%%@%?h@@o@§aﬂ1a%goaﬁdV@éﬁglvﬁ@hgnlgml9ésm@re preferred

| d pol th
e ke R SR G e R RS S Al
eBBbHO018L] d TREE UAHAOE PHART ObACT agh1PY! §8bi di nBRs.

caprol actam heptanol actam capryl actam nonanol actam
b@@t@moraguéatl@ndeéahbeaceahdeand dmﬂecaﬁothetgaﬂhyts

, of Pol yure and copol

1 %?%s?i n%pif? }gg PO yﬁﬁéﬂgeﬁoﬁﬁ y Pgatéﬁﬁ that
£§|d&éupoﬂﬁt€h50§9h¥9§rﬁlgéy b@héoge&bﬁgdbgilabah@est
one isocyanate including but not Ilimted to

130 Jaltophengdireidvhahepdessacyaaatenand tRenei s,

t ol uene diisocyanate, isophorone d||SOCéanate
lWﬂﬁ&ﬁ@@h&P%ﬂe £ SHRFERSY et AYPEAESA| | 8cyaRaration

°xy? RS %%'§PSQ'§hé9589%££?%&¥8935§&¥%gd 'ﬁBFErS

Il socyanat e and Isoners
bydydenespet sacyanahgoriand- aépbhéabﬁﬁédbfS@Béaﬁélﬁets

1,4- cycl ohexyl diisocyanate, diphenylnme thane-3 ,3 "
d%ﬁ?@%%%xyn4d1@meﬁﬁ¥socyanate 1 , 6- hexanedi

I SO na -di i socyanat

4- te ﬁeﬁé%% exaﬁ% gaeé@eg Qhrough the exit 126 of

the dryer 108 and are preferably directed toward a
vibratory unit, such as a vibrating conveyor 84
illustrated schematically in Figure 2a and Figure 2b.
The agitation which results from the vibratory action

of the vibrating conveyor 84 allows heat to be
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bi s (isocyanatonethyl) cycl ohexane, and 1, 10-
decanedi i socyanate . Coupling agents are preferably

wo p@oiopmsrat ed into the fornulation to confer gPEHUS2006/034007

conpatibility of the resins for the nore polar

bi omaterials . The coupling agents effectively bond
the biomaterials to the plastic matrix and provide
enhanced di nensi onal stability, greater inpact

resi stance, nore efficient28ispersion ofthe fibrous
mat eri al s, reduction of creeg, and reduce the water
typrakersrd pesyesie tirePrilA§LEf 2ashEhien eomedilat ¢ontact

| N t i nal ducts . | f
wPFh 8 B p Ty es3eabe” shecPanPPROtES" a7 Sl Baney ©
v BN B ARY LeRGeydRl. catrad spahyelby Lane o rhargchal n

chlorinated paraffins or LCCP, paraffin wax, netal
temppsatyreatios bet pchneved, andr tenuilés, iandmpmofvact ant s

Wat er -sol ubl e hi_nders se%ve sim | ar adhesio

. n -

L3V ShotPanTSRE &G TG RefGaEasT RopEfolmene pellets.

A i@ﬂﬁi@h'éthQHHQ%bt%ﬁefQénhaﬁcpr§§§ﬂ%eﬂﬁ%%%tE%nadhere
hese bi nders confer greater solfubilify of the

tbi emahepthks amd/are tpathiecobapbyeetteoffi vaef otibrating

rec%cle agplications as denonstrated effectively in

CORYBYOLr 85 Bx SRPFESUSPCEheSe tPRC LHGE CHSFa PR LIS de,
tg@éggggﬁkgq acid, polyvinyl alcohol, polyethylene
g , polyvinyl pyrrolidone, substituted cellul ose,
sodi Thecaebaxspgmeihylneeblfukasepesodicymohy dhex yabhyk ing
cel | ul ose, sodi um hydroxypropyl cellulose, and sodi um
CeRY BBRY nERRy PAFECEx FBeh(ErséEpAumedetukgbcnasns &oebe
sirable,for th resent . inyention in_that they
aé%%%%%é'thgggigsg stofrl: BEfies BhE drhdee sh%el | and
réedaencexeemsi Vg BepkicRaqdue bhe.frireki e8ak ddhad time
_effectively reducing that drag and the resulting
iprovbenaiily dbgridani srcandsdiecsbonst i8N, sEeendsl s
lfacilitate red# ti%n of ggloneration and cl unpi ng of
PRISHT oREELPFAPL Y TRFGARUESFaRES SdS0uFFEERYe, and
mBEOPELEERS S pgnitbaaat bl edeb kce cof
P ErPELreEaRly SgIRLoRas P A P e s &
tpothet Agbemed depakestedr abeallbat theapedlaetisdes, cool
ol eoyl pal mtan de, and ethyl ene bi s-stearam de are
f?ﬁch%ﬂgglﬂgreiﬁhﬁylﬁéﬁeSfpéiéﬁEFew?lﬁiFﬁéﬁéncﬁﬁrél§6at
:besHse 0 d cost d % i f r rties
ey e BB ST PR Bl e e et
pahtetseofndeuted singhdiahbeesCopeocatrelBied v, NeaRt Nekger
Foanin% agents including_nitrogen, carbon dioxide,
thatanelepefiianeteliexihe anugesl Fheseespdgnce time

required for the pellet to cool for handling purposes.
The desired temperature of the pellet for final
packaging is typically lower than would be required for
further processing.

Other methods of cooling or methods in addition to

a vibrating conveyor can be used to allow the pellets



chem cal foam ng agents (CFA) foll ow as exanples from
prior art disclosures as well. Consideration from
w@eriosn2m7scl osures have denonstrated that hi ghr@DUS1006/€34007
| evels in the biomaterial feed can be reduced by
drying techniques famliar to those skilled in the art
prior to introduction into the extruder or can be
reduced significantly during the feed and extrusion
processes. Details of this3fre outside the scope of
this invention but are included herein by way of
expténgnthe Noivstuite hevel suisinightas imgdstiendeyhead
i ntroduc into.the extruder with,apprqpriate venting
kB EHPBE Y aE0RY: d6ro tpRUaTee s ediEL BeT Rt Ader vt o
aRehl-etbal pensSYet PRMKRIGUS e sikBra8S 06akham MMt dih e s
present invention is sShown schematically in Figure 1
réfeivadefonat eddi¢liloatilz prgsestengi srdédngriatpedduct
generalléﬁbé ref erence nunber_ .10 and i ncl udes an

MERHERGEH BCHECING 1P5ETRGERAES FNEaItd DGdd &FRRPSLOn
e t] i t d bl ades 14 exposed in

o?hghgegéggsggl&?g%%f%%%}?%gb%gferbox 16 and die plate
18 . In the underwater pelletizing system 10, the
pol ymer biomaterial conposites to be processed are fed
from above using at | east one polynmer vat or hopper
160 typically into an extruder 155 and undergo shear
and heat to nelt the polyner. The polynmer biomateria
conposites are typically extruded at tenperatures |ess
than 220 C to avoid degradation of the biomaterials .
The nelt may continue to feed through a gear punp 22
whi ch provides a snooth and controlled flow rate. The
polymer nelt, as required, may be fed into a screen
changer 20 (Figure 1 ) to renpve any bul k or oversize
solid particles or extraneous material. The nmelt flows
into a polyner diverter valve 24 and into die holes in
the die plate 18 . The strands of polynmer nelt forned
by extrusion through the die holes enter into the
wat er box 16 and are cut by the rotating cutter hub and
bl ades 14 to formthe desired pellets or granules. The
process as described herein is exenplary in nature and
ot her configurations achieving the desired pol yner
flow as are readily understood by sonmeone skilled in
the art are included within the scope of this
i nvention.Prior art has denonstrated the numerous
nodi fi cations and additives to the extrusion process
whi ch are useful in reducing the degradation of the
extrudate thermally or oxidatively. Anmong these
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adaptations are included vacuum renoval of byproducts
and excess nononers, hydrolysis reduction, control of
wa@ au0aloy187t depol yneri zation, inhibition of PCT/US2006/034007
pol ymeri zation catal ysts, end-group protection,
nol ecul ar wei ght enhancenent, pol ynmer chai n extension,
and use of inert gas purges. Water enters the waterbox
16 through pipe 26 and rapidly renoves the pellets so
formed fromthe die face télforma pellet and water
slurry. The process water circulated through the
Cpelineti zer waterbox as included in this invention is
not limted in c osition and nm Eontai ,additiveﬁj
cosonent%,mﬁﬁaogggegs?Fﬁﬁeﬁﬁéggaéo XEGEd%P materia
Lk e | et IO t g atyson
céﬁgkg?kggiﬁ?gknﬁ%Pgﬁggoﬁpcgpg%ﬁ st%glkg%g%u%ggrstood
ekyrtbiong skirbhéd bff BheocdrterThaopekket alatcempsirtrey
so forned exits the waterbox through pipe 28 and is
thsaveled fdfaPdatie (d8yelnt® ERr HUGRTEREELy D lde3FeT
rd Wt hi_s_| [ I 1S Nnj et ;
(3 3027 ur Py Ei B SaromeRAe o2 elie, 4B H e i
shodt pelexit zEromct-Be spalrerihox sh8 dardmpedi tddheellets
begi nning of the slurry line 30. This preferred site
fyowf gpidi peilApddriedn afadi Matge §nch@stldays FArf alkte

el.l ets_byincreasi.ng the.transport rate, facilitating
K BRrkt COTESR e RiatEr s PRESISETEd s Chee
saliljowiag bie pahlels-thag ekaian corbblsGitantpdiatary heat
to effect the desired drying. H gh velocity air is
inoAvdeisenn g candge eomdmihc aldlycifjyedined ti gee tive s |9 idy
line 30 at gint 70 using conventiqnal conpressed air
WRitREs SPGpPEIIEY ATRITADIR P URen SRt UG (i AR TR
h | n e I Ok o Q& es
R b e B A Fosn b e
haetQr daneeducieh ridiisturey emttiadie oy cerivepelletpel lsgids to
at a high velocity as described. This high velocity
expeditewtirangerirdy sad SHgnhe &%ﬂdesﬁeégtegta%-
prodyci ng,a vl g of fél%gm%gi %l l.qast, 400 nmeters
.sup.” "3/ hour "using a standard bal I "val ve f or
cheglcderaeef il PIRSSWiRe Afryaind edstsad dhajeTlwtaugh the
slurry line 30 which is standard pipe di aneter,
ashdfeaegblay mpis tiureh Isivisel diranseehinm lthosadkilled in
th% aé&; fl.ow rates and pipe dianeters will vary
PIELSHERAY 6 he 1t oughput vol ume, |evel of noisture
desi med, mad ity 2 f1dihRdPald *isinlhe hi gh
velocity air effectively contacts the pellet water
cSlarat egerredatim g hedt evaivda sl Ist saspiea dtdanspainteed into

di sperses the pellets thro out the |, . .
a dﬂ%er (32,10é3 after saié“%lg véloc1ty inert gas is

injected into said water and pellet slurry.

4. The method as claimed in claim 3,
characterized in that said pellets exiting said dryer
are kept in motion by a vibrating unit (84) during

which said pellets continue drying.
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slurry line propagating those pellets at increased
velocity to the dryer 32, preferably at a rate of |ess

wao bar/ozmse7 second fromthe waterbox 16 to the dPEEUSERG/034007
34 . The high velocity aspiration produces a m xture
of pell ets and air which may approach 98-99% by vol une
of air. Figure 5 shows the preferred arrangenent for
air injection into the slurry line. The water/pellet
slurry exits the pelletizef2waterbox 102 into the
slurry line 106 through the sight glass 112 and past
t he angl €hel vehed4anhetaingd conpileswed,air is

in.ected.frgmthe valve,120 into.the angled slurry
c??%%cﬁiﬁ?z ean?B%Eeﬁaé%r}nbEFFéFg QﬁdgbﬁpBFEPed
AL L Pr 95eLH BAst L @r | 1ekh the
Ty Pt Pa A0S PRLATPREeE, Jar nohiely SRRty
canedertkd shatdthé athe paléetsomntot anthehanghidseatibow

114 is in line with the axis of the slurry line 116

AL¥SYi BPngRERE2RBxi mum effect of that air injection on
the pelletf ugLy i ng Lh econstant
aspiration %?&§E%§§1§%U?£$§#%é gﬁgkgaggrzéd bet ween

chdmeaveetricall ani shat shidryaki ne 10$ecabddt hto said
| ongi tudi nal axis_of slurry line 116 can vary fromO '

wRaRYAngdr Pebtat a8l vEYYi pBdab{leNeratei aficati hears

' of ti-zer r ti,ye to the hei ght of
1tﬁgg2’%1rt’r a‘iir#:&]e%f%g%xgaqlﬁg a&%%tr JT}OI%" /¥ﬁ|u§'di fference in
hei ght mayh&emdtBod 0at he1fheacah gosihi @ning of the
dryer 108 in relation to the pelletizer 102 or may be

chaippbefiepdelinf thne shifegancesi infjaetsizéstof sthd
ryer_and letizer. The preferr angle_range is |
wgt e 588 pBEAeE i fe %?gtﬁ?ﬁ%%ffzdlﬁnaiéga ep wgth
a Thenenb ar gesh el bew dd8intputhe dryer entrance 110
facilitates the transition of the high velocity
aspi 8 at ethpeh¢ehddadercthimeq fnoolabe 7pcoming slurry
i ne 116,iq§o,the entrapce_of the dryer_110 and
ChURTERT AR pbR ehtdhl S 6% bERE P affhBRer afi 8A1fnt o
sTle T ¥etnd 08 JNCaRL Pl LENeDASHS! OLAT o8 N, EGULRIRN!
as described In Figure 5 allows transport  of e
gpelietinfeoved het pehl@ttaen. 102 to the exit of the
dryer 108 in approximately one second which m nim zes
| oss” of HeatMeHaPYeas nelpbnedtinTaiains8furt her
[ I | s ion. of a second val ve chani.sm or
AR LB PR e SEaPNE 1S O mahd o
péTiecs i DR @di@l bowe 1d4. tFdN 61 addi +iégnshc bal byval 481150
all ows better regulation of the residence tine of the
Ve et 550 h deenstieay ¢f neailld Gandinpeockenany

Vibrf%!onTﬁém%ethod as c¢laimed in claim 1,
characterized in that said polymer biomaterial
composite includes foamable, foamed and non-foamed
composites.

11. The method as claimed in claim 1,

characterized in that said polymer biomaterial
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may occur in the slurry line. The second ball valve
150 all ows additional pressurization of the air

WO pjogoemd7 i nt o the chanber and i nproves the aspCT/as10061034007

of the water fromthe pellet/water slurry. This

beconmes especially inportant as the size of the

pell ets decrease in dianeter. The pellets are ejected

through the exit 126 of the dryer 108 and are

preferably directed toward®® vibratory unit, such as a

vi brating conveyor 84 illustrated schematically in
cqnrRes kteahand5Ei §ar 852 bpoTymeerngrnat 0K ®hi 8A%resul ts

i bratory_acti of ,$he_viprating conveyor 84
oiffiar el "tBookr aRealy ero bebnedl bt heSafREISYSS
theyizomeThe ®enhagt adi o ohb@rinethgls and the
conponents of the said vibrating conveyor. This allows
chafdorer i yedf inenpetrasai@ boomatachatved anleresdl fsom
in inproved, Lower and nmore uniform.noisture content
oif STERerrefthrL aF | BRLErd GVnaTedePho  PERHGREY For
Bl b B $i Lo 3HACELalEnEECN R4 NSEoBRY QL LA NS terials
conponents of the vibrating conveyor as a consequencé
imfluding nootgpedt pdéd et anénmey atomeinathenr esi daace
time of the pellets on the vibrating conveyor can
LHIEI" T he desired noisture content to be achieved.
The rg h et .t er_t residence time is
expé%?éde?%ébgéeﬁéé %%s?g%%ﬁggt%%egﬁgiﬁy%?éalIy about
clrsecontisetloinbobat 1291 Gelsvorst orihDngaelupeef eiBbbys
from 30 seconds to 60 seconds, and nore preferably 40
Pajglembes t Bram| 8Qv Efed PRl nbesord, dvythoanhasgestredtio

nd_ to.al h ellets_to cgo| f handl i ng.
°€ﬁ§&§§rge?°p§Pre%ﬁﬁfogfgﬁ %ﬁ% %%?% geg? ?ﬁside and
dry 1ore onéckéyhbhags veuhtnde expechied 1or pellets of
decreasi ng di aneter. Conversely, the larger the pellet

chizagterizefeinohet saedrleidueberiainéncégdesedowders
hthe el | et Eo Eool.for handling pgrgoses . The desired
TP rat Xt e OF L EneL PRI FEI™ b7 FPnaf> pBikEGPAg i s

typi£al | yrh@Weet hhaNa Yo gi hea r equEigdnf or further
processi ng. O her nethods of cooling or nethods in

cratth¢ieani tedaini bhat i sgidopokyner chn belaseddt 6rahl one
t he pelletsexiting the dryer to have sufficient tine

TEPRIr§PRFHE 5B efheRP1 YO 201 1F or SHRRELFRESAThe pel l ets
' t
a8 s i dpoa oo ot O oS AR o

polpredaedniees ncl udi ng i nternedi ate and final expansion
of the pellets where applicable.dainms 1 . A nmethod
for ¥ oceBBengepBrgne? ®ldhmeerialclaim 1,

characterized in that said polymer biomaterial
composite includes one or more agents to confer greater
compatibility between polymer and biomaterial.

17. An apparatus for processing polymer
biomaterial composites into pellets including an

underwater pelletizer (12,102) to cut strands of a
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conposites into pellets including the steps of
extrudi ng strands of a polynmer bionmaterial conposite

wao boociogis7a die plate (18) into an underwat er peCT/E5200€034007

(12,102), cutting the conmposite strands into pellets
in said pelletizer, transporting said conposite
pellets fromsaid pelletizer as a water and pel |l et
slurry and drying said conposite pellets,
characterized in that said34tep of transporting said
conposite pellets includes injecting a high velocity

pbhgmerghs omaterdaild ompers iard epéirudeds limtoy sted & ause
said water ;to aspirate fronmsaiquelle s .and sa

PRLL PEL € T o 1P PR LLRt6rn BEbHBA (%P0 Padudl altTree
k Is 1 , 0.e ' t:ansport and

Wé?%?ngng%é %gilgl %%ngtgze%ngn?hg i %Jgé/e A hed in
(ebaBm, 108, chan acertirzedporrtt hatvatlee dmnyl g ldfetsaldhirry
pel l ets achi eves a noisture |evel approaching 1% and

ObEePér BBAY Pedd etHaeT1L haractRE imethdd 433l &hed in
e ! ! e . % |
1f3eERE, 1ag0T AT EER e RS U B R e ineo

s¥eloGht¥r BRIt pedd dtS d1Rrest ednient(Q 1% donvaiiseanhid
pellet slurry. 4 . The nmethod as clained in claim3 ,
weligatrepispddaite threm saild pelilets aad isng S’ wberto
are.kept .in tion. by . a vibrating.unit (84 ri .
FRPEH SREE PR CEP ot Hocenry g e ol st
pelidkeRd bRAChyd) Bxpedhd aetk@idperd ighd katyised bf said
injecting of the high velocity inert gas into said
pedfletsand pellet slurry causes the speed of the
pellets into and through said .dryer, to_.increase . 6 .
The ﬁ@thoa&ﬁéaaﬂﬁﬁﬁﬁP r?%jQ%%ﬁ ﬁi%%éFéE¥%ﬁf§ed in
cﬁ%@rac%%'rqz%%ts il dHY e ERd igaha 3@ dreptar, ARt deldfler
slurry at a flowrate of at |east | OOwhr, and
afifee freaalzipy rate@l tt Al 26 i deawrtox? (3 2THe Syetimad sepactai imed
inclaiml , characterized _in that said gas is

IfnjsedCedatio fFam St PAdE el let slurry
SUbSLANt | AhleY ddh AL AMTBY Mol LD Qfsd rAyel of

said sl urry. as clainedin claim?7
tharelariizzed im dhad said ddijrewefd triagtel veloshiy inert
slurry turns at an angl e between 30° and 6 O and said
gFss linsriegjsest ddiaatserad alurthe eellpte ifrPhssald

e e O sai d pellets in said line of travel
is regul atlet kb RAds as claimed in claim 17,
characterized in that said injector introduces said
high velocity inert gas at a flow rate of between 100-
175 m?/hour.

21. The apparatus as claimed in claim 18,
characterized in that said separator (32,108) is a

dryer, preferably a centrifugal dryer.
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wo baw/ogmird pol yner bi onateri al

valve (15 0 ) downstream of said air injection. 10.
The nmethod as clainmed in claiml1l , characterized in

f oamabl e, foaned and non- foanmed conposites. 11. The
method as clained in claiml1 , characterized in that
sai d pol ynmer biomaterial conposite has 5% to 95%

pol ymer and 10%to 90% bi onaterial, and preferably 30%
to 70% bi omaterial . 12. The nethod as clained in
claim 11, characterized in that said biomaterial is

sel et ed ThOMPPRIYEBEpREORSRENEAGLBf ChalPsaéchari des,

' ' | 1 ul osi d d _pr ot ]
chAFRUELR0C8 Ll ORLESS 00dae BEEigR: LR AR Bl TRATCOONS |
r&feifes 96 EDOE B0 rd@. afheubBthods 2 SFakged aeyeka'tm

11, characgerized in that said bionmaterial includes
ferbhreonsdparng cbssdidnpedlebs 900 microns, with an

aspe ratjio of from1l to 50,,an referably from2 to
%0, 4h: | Thad ArReHRtNS P8 oA PRe oFhr REAET B2

1624 @ £ 12801 h Nehhat s g8k dpbienpl eilal zLpcC S ;
Cpovvders haviﬁb a part?cledgizen?%on1?%z%g ggggn#gﬁénéé
a 161l bifhel oet lmott asprefeneldly na cvabnalding chanaetyeri zedat

in that,6 said folgner Is selected fromthe group
kePRi APt LPoF yol FPHENCRE LIV 1Y e82 18I §BVéRDRS,

pol ygst ers, . p j , - RO anes

poIycarbona?e§¢§§%%£ﬁ%eaﬁe%¥%%£%§ C a?%% mi%76Iaiw11

cledes@cé et tE@ dih nthdrat saad dppol yeerabeogniesai ab a
conposite includes one or nore agents to confer

Mt SEEE? LWHRATBINY t % be¥ wkedS pol ymer and bi omateri al .
17. a for processin ol ynmer _bionmteria
conﬁ%gitggﬁéﬁ%%s%gg B sa§n§?%ﬁg%§ %% %%%%W er

cietd etezeted 12, 1023t 19 §@£t§éﬁa@ﬂ3se§ida§9h¥ﬂ?r line is
bi omaterial conposite extruded into said pelletizer

strrbipel drd sangl ed ngey2641943t tan i angbdubetwaesr 300t o
§$i% pelletizer and a slurry line (28, 30,108,116) to

4% a %pbrt a water and pellet slurry out of said

pel | g§i zefne Chigpapiehlz8d tiaihah R LDhegt 97, (120)
i ntroduces high velocity inert gas into said water and

clpetdetes]zedyihi teat 1463 dt sleaugel sae dimaledetoa
aspjrate from sai ellets and said pellets to retain

st Je%l'am%%%?nt'&f}@h@%dn%%@u%sub%ﬁ%tﬁy 47
S cee Rk OpRaREchLr LoD LAYy PR oo
straight portion, and a ball valve (150) serves to
regulate residence time of the pellets in said
apparatus.

27. The apparatus as claimed in claim 17,
characterized in that said gas injector (120)
introduces said inert gas into said water and pellet

slurry substantially in alignment with a longitudinal

axis of a slurry line straight portion (116).

conmposi t e i ncl UPEEUS2006/034007
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characterized in that said pellets and aspirated water

are transported to a separator (32,108) for separation
wobogar7wat er from said pellets. 19. The appaP@l/us20a6034007

clainmed in claim18, characterized in that said

injected high velocity inert gas increases the speed

of the pellets through said separator (32,108). 20.

The apparatus as clained in claim17, characterized in

that said injector introdugés said high velocity inert

gas at a flow rate of between 100- 175 nmvhour. 21. The

appapstusTae epphredubnasl almib@d dhacadetier ilZed in

that said separator (32,108) is a dr pref erab
Cbéﬁﬁﬁtﬁ@géledd#?thzE aThélépBalléfﬁué éQ) ﬁé’i‘”ﬁ’@g w of

848) SPacaraC Rl (881 FERvan St Ter (S o La go e

pdliyeEst anf wetibeapgaybBasef said pellets. 23. The
apparatus as clained in claim?22, characterized in

t hat 28ai d Tises Bppelrpétisz éf ghrdmegu it £1239 Brlat i on

unit, preferably |brat|n conve r eeps said
cB@FF‘&F? &T&%‘F\éd V(o ﬁlg Sar g dr ﬁgﬁm at%}t al;lh
%“sittlés 8% 1Qﬂd@s"%@>almelbqleal Mobe € RAIBGIRTH Zethdd
said pellets are dried to a noisture appr oachi ng

Cb%p@Blkﬁ&S 25. The apparatus as clained in claim17,
characterlzed in that a pocéJon 0 sal slurny line is

strarght ahP ARG UFWE 2t ween 3 0
%%%a%@'em?e% ﬂ%ﬁ&g%@.@%&%@@ma{&ﬁa m 17,

racterized I n said'slurry line includes a

cshnpdisgite pord isen Yol BB qred yseed agads 10F dot 0¥ 120)
i ntroduces said inert gas at a beginnin .of sai d

bgtomgi gt Slor tatsh PrEfE A 134/I5 (U501t I@vestto
requiate gl dSNee dodie Af diapel |8 Soldmmal ol

appar e apparatus as clainmed in claim17,
dﬂaﬁéﬂﬁé¥12é311ﬂ1ﬂﬂﬁﬁ saidl lgasndtgecd brig IdeDegdted from
introduces said inert gas into said water and pell et
tsimrgn;o@mraﬁﬂs@msy < mhgerﬁr@cmaw@%a IR nal

f | | t
BALLA a1
Rty C?lrlﬁ?'ﬂi %5 Mye@éﬁ@inaai@lngas the

|njector regulates residence tine of the

ﬂuﬁégﬁsngn sald apparatus. 29. The apparatus as

clained in claim17,
32 The apparatus as claimed in claim 17,

characterized in that said biomaterial includes fibrous
particles from 10 to 900 microns, with an aspect ratio
of from 1 to 50, and preferably from 2 to 20.

33. The apparatus as claimed in claim 17,
characterized in that said biomaterial includes powders
having a particle size from 15 to 425 microns.

34. The apparatus as claimed in claim 17,

characterized in that said polymer is selected from the



characterized in that said polynmer taiomateria
conposite includes foanabl e, foaned and non- foaned
waeeowpozistes. 30. The apparatus as cl ai med i n cP@i/s66/034007
characterized in that said polymer biomateria
conposite has 5% to 95% pol yner and 10%to 90%
bi omaterial, and preferably 30%to 70% bi omateri al .
31. The apparatus as clained in claim17,
characterized in that said3biomaterial is selected
fromthe group consisting of polysaccharides,
grogpudongiselihgl o§i pslandle§tiapchespsandupedt ei naceous
mat eri al s, includi ng pol ypeptides, and_any conbi nati qn
pe%Y%%ff-sﬁeg8PH§¢S§??—”SThé0é§aaﬁ§Fas Egléfl‘%ﬁﬁg‘&rﬁeﬁ an
j racterized in that said biomteria
p?%@?%ﬁ%én?ﬁggdus particles from 10 to 900 m crons,
W t h3an agpectppatrbauef akr afmintd 56, camdmpnef,er ably
from2 to 20. 33. The apparatus as_clained in claim
charagharaérer iredbpl ERaf BRIYMBroRECERAEET iPdc| udes
. s _hayi p icle size_fr 15 ¢ '
B e
c6Mphaghel i zed bt wekal psafleRObyBEDbichagelaetied from
t hegroup consi sting o? pol yol efi ns, substituted
pol yol efi ns, polyesters, polyam des, polyur ethanes
and pol ycarbonates . 35. The apparatus as clainmed in
claim17, characterized in that said polyner
bi omateri al conposite includes one or nore agents to
confer greater conpatibility between pol yner and
bi omat eri al .



