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Animal s are often susceptible to infestations by

ectoparasites (e.g. flies and lice), and infections by

endoparasites (e.g. filariae and intestinal

roundwor ns). Donesticated ani mals, such as cats

and"dogs, are often infested with one or nore of the
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ect oparasites conprising Indoxacarb and a veterinarily
acceptabl e solvent. It has been found by Applicant
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oi ntnents. As used herein, a "local topica
adm nistration fornmulation" is a fluid formul ation
i ncl udi ng an anmount of |ndoxacarb and a veterinarily
acceptable carrier that is effective in eradicating
ectoparasites on a. donmestic aninmal, decreasing the
nunber of ectoparasites on a donestic animal, and/or
preventing ectoparasite infestation on a domestic
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roomtenperature, after which the animal is observed
with the naked eye to determ ne whether crystals are
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azadi rachtin. ~di of enol an, fenoxycarb, hydroprene,
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amount of | ndoxacarb adm nistered to the donestic
animal is typically from1l to 50 ng per kg of body

woweioghsos2® to 25 ng per kg of body wei ght, or BCT/UOSH57/019299
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ng per kg of body weight. Ilé&n sone enbodi nents, the
formulation is applied to the animal's back and at

several points or along the Iine of the back, and

applied in | ow volunme, such as 5 to 20 m per 100 kg,

or 10 m per 100 kg. In some enbodi ments, the total

volune is 10 to 150 m per animal, sonetines l[imted

to 50 mM. For exanple, the volune applied to cats nay

be fromabout 0.3 to 1 m for cats, and from about 0.5
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adm ni stration. Pour-on and spot-on fornulations nmay

be poured, spotted or sprayed onto limted areas of
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These results denonstrated that all the dogs had | ow

flea counts and were still resistant to maintaining a
WO b@a/osmbest at i on, suggesti ng excel |l ent persi sSPEnUS2081/019299

44 days even after 4 thorough shanpoo hydrobath

washes. Exanple 3 Efficacy Study on Cani nes agai nst

Fl eas using 15 ng/kq | ndoxacarb Local Topi cal

Adm ni stration Formul ati ons The study was a

non- bl i nded, prospective |ongitudinal random zed

clinical efficacy pen study with groups of 3 dogs each

receiving one of 5 treatnents; 4 test fornulation

treatnments, and a negative control (no treatnent).

r
pr EODr ScforcPRESEE Rrbid. ARG Yool o RigBH and cxemplary
gr embpsdifnents dve dskbseMWQOQﬁéﬁﬂSdBtMl cially infested
and parasite counts performed according to

standardi zed net hods. Twenty (20) adult dogs (Labrador
ReErécwemsce)mi daelopBudispérsioherri ers) were inducted

into th on Da nd each artif]

5§ nf ost odhRETDAcTPlor ey AR scaeanith Srels wigh thegfectron
- 4doKkdt dysYreculsorfhepbe aseil singlg be iP£ toabiitdorbftwdot@mgse. The
selected for jnclusion. The dog? gere random.
al FRALBESIMPGSIOBCAN P COBPHFHSY Bt 2 dISRefsioR confayiipg the electron
bagiceph dBV&6skrabthpbuf@ ERaAPRs oPBIdctEs DRIV UBveloper
randonly allocated to stud pens Each dog was again
i nferepeindgjarndisglosqd I8 O 2906932843 A% | ea counts were

10 agai N pghEQfRen 9.&:@'[& c@ﬁ%un%a?%\é led & 24P &’spé;smg prepared

and E were treated one of 4°different 15.
| niox sm@rmxlkwuwrisggabl¢ pelymers oraanic basesiapd gthﬁatcp'@n

A SR B it B RS PR 5 g

rrabeirliing Ipoingiorgamec $advent ithzat ioordy slightly wateesolablecarns svatesd
doxacar b DPX- KN12
o PRI BERSE vk RANEY AlequkRERph ey B Rt cppraimin o

15m stlnrlfzg:eansaveﬁgédu laad/ot xt\uanﬁ-mmpﬂg&meﬂ’hea pooteativatdotingl,

li ed as. te d f the b .th
e o a0 a0 A SR BB b
D BadinRipatit Iaylvehtsmsy)bb uskal dsMigsotvitg hib@stalrﬁhlepérﬁhﬁg)bn necessity.

i ned /L Pol yvi rrolido
Et Nikes PsBda Bsriphonand Sermiy Sredvarna s RaSomd gouD
t 02004/05RAN A 1- Met hyI 2-Pyrrolidinone. Goup A
remai ned untreated. Table 2Fl ea counts were perforned
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Nunb Ingredients wv 1 Ind propyl ene
gl ycg#orﬁﬁﬂ%ﬁet hyl et her %@@i&”g@ 1 sopr opyl

3OrTyri state 2.0 Span 20 2 O Di propyl ene gl ycol .

nmononet hyl ether QS | ndoxacarb 10 Et hyl ene gl ycol
nonobutyl ether acetate QS Indoxacarb 10Forrmul ati on %
Nurmber Ingredients wv Ethyl |actate 40 | sopropyl
nyristate 5.0 Triethanol am ne 0.02 | sopropyl al cohol
@S 5 I ndoxacarb 10 Ethyl acetoacetate 50 | sopropyl
nmyristate 5.0 Triethanol am ne 0.02 | sopropyl al cohol

QS 6 Indoxacarb 20 Triacetin 30 Triethanol am ne 0.02
Et hyI acet oacet ate (ﬁ 7 Indoxacarb 20 Tri acet| n 25
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A series of studies were conducted to evaluate the
safety, appearance and potential for run-off of
WO 200808828 opi cal sol utions of Indoxacarb foll oRETYS2007/019299
application on adult beagl 8 dogs. For all experinents
set forth in Table 5, male and fenal e dogs wei ghi ng
bet ween 10 and 20 kg were randomy assigned to each
formul ati on group. A dose volune of 1.5 niL was applied
to each dog, which delivered a m nimum dose of 15 ny
i ndoxacar b/ kg body weight. At the tinme of application,
hair at the treatnment site was parted and the
formul ati ons were applied directly to the skin in a
si oL Aith.0
Pl rE S AR e ARy R (A B g Hoftng of 1
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Apopt oL Bl EESTBPYEER: paset e Uhe PR R Dife disclosed in

30 TawWD aeoa/osssfs Ralhdw® mbsmam:@s A(szexeeﬁplaﬁy organic compound
Carci nogenesi s 27:485 %éoqg . The |nablllt% of cancer
cefqpgesepied by fafaula has Bp g nilepgraantly gelecsd deom thegsroup
| Ncd @SR o™, aBB0BE Pl 6 caMRRE MM AIehyt BES td$ E&Bons, and n in the
associated with an increase in resistance to
chenot herapy, radiation, or immunotherapy-induced
apoptosis. Primary or acquired resi stance of human
cancer of different origins to current treatnent
protocols due to apopt03|s defects |s a najor problem
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cell death-inducing or cell cycle disrupting cancer
t herapeutic drugs or radiation therapies (conbination

WO b@sapi4es), so as to render a greater proportPCRUSL007/019299
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the cancer cells or supportdve cells susceptible to
executing the apoptosis program conpared to the
correspondi ng proportion of cells in an aninmal treated
only with the cancer therapeutic drug or radiation

t herapy alone. [0009] In certain enbodiments of the

I nvention, conbination treatnent of animals with a
therapeutically effective anount of a conpound of the
present invention and a course of an anticancer agent
or LAk | e t onse. -
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for all _ approved anticancer drugs and radiation
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Wth certain ten;poral rel ati onshi ps, provides o
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the interaction between p53 or p53-related proteins
anememnp I the evpvplesaafshis disslosus; prouiay2 28 siceease Homagling speed
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e P R o Bk ) e el RO 4T of about 5%
r aefi the doed ceaingi dompasitionu gMith Hee additian of sych ddser absorption
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t nensiRE Bl bPHEGiRnat e Codtkd AR can MsB Bovd B feased

ar appebrance efbrdiformitypri sing wi | d-type p53 whil e having

no effect on cancer cells conprising nmutated or

de %(tﬁ;d 53. This differential protective effect may

al FGP¥6T e effective treatment of cancer by

al | ow nPhé bthetisSEmpdndntinahe csating coOmpbsifiga fot madk fembston layer

of chenot herapeuti.c agents or treatnents wt hout .

" ReF SRR CHIRDY iopifed 0K an b PRRICB B hGTSF ed depepling on
[ Ofkkddsithandoéanilés thesNinchiiclsatadiasts] MeRRAFRGURE Sfohmat
are useful for inhibiting the interaction between p53

or SYPBLESFIBE AgentsJY ¥abperbingagenmntivridantrandres dical scavenging
proteins and increasing the sensitivity of cells to

i nducers of apoptosis and/or cell cycle arrest. In one
parti cul ar enbodi mnent, the conpounds have Forrmula | :|

or a pharmaceutically acceptable salt or prodrug

t hereof, wherein: Xis CH O N or S, wherein Rg is
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conmpound of Formula |I. [0018] The ternms "anti cancer
agent" and "anticancer drug," as used herein, refer to

w@npoososgesapeuti ¢ agents (e.g., chenotherapeutiBCT/US2007/019299
conmpounds and/ or nol ecul ar 10 her apeuti ¢ conpounds),
anti sense therapies, radiation therapies, or surgica
interventions, used in the treatnent of
hyperproliferative di seases such as cancer (e.g., in
manmal s). [0019] The term "prodrug,” as used herein,
refers to a pharmacologically inactive derivative of a
parent "drug" nol ecule that requires biotransfornmation
(e.g., either spontaneous or enzynatic) within the
t ap@ghs POKbsd Q«J:tglgé&:f’éscﬁyt?&?{ﬂ 1 %?nbog érﬁs ﬁx%'l?{gt,rﬁsed in
(e.qg., enzymati cal physi o ogl alfy, “hani ca
el dO2006/H284X ARl y) the prodrug into the active dr ug.
Prodrugs are designed to overcone probl enms associ ated
with stability, toxicity, lack of specificity, or
i motrxpdszbloogﬁmadhleatﬂrkjfdrynatﬁndmrary prodrugs conprise
an actiye ecul e .itsel chem cal. maski
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refers to any obtai ned by reaction with an
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supvpteriselublg palymer p‘@d@h Ithg protectiveraeileid wmheqrepanng the electron
p h ' -
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accept able,. ma in the arat.i 0
2R Seubrin b B e R netignoh B AR iR devel and with
30 coprpensiiectiontdfendleaiiitweighand t heir pharmaceutical Iy

acceptable. acid addition salts 021] anpl es o

bases i AYIGiREANd xing gt IRgst ope ﬁﬁi‘t‘hﬂn‘ﬁi"“‘gﬁ%ﬂa@tﬁ@té‘t’m the above
{ epbtectivedblbids iyalsOposdnte. PlekahblpewaRr tdlubRipdlyrhérs Gre
magnesi um hydroxi des, ammoni a, and conpounds of

formul a NW +, V\hereln Wis C -4 alkyl, and the IiKke.

[ 0022] Exanples of salts include, but are not limted

to: acetate, adipate, alginate, aspartate, benzoate,
benzenesul f onat e, b| sul fate, butyr at e, CI t rat e,
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significant alteration in structure or function.
Metaplasia is a formof controlled cell growth in

wokiosi3maee type of fully differentiated cell PCT/US2007/019299
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substitutes for another type of differentiated cell

[ 0030] The pathol ogi cal growth of activated | ynphoid

cells often results in an autoi mune disorder or a

chronic inflamatory condition. As used herein, the

term "aut oi mune di sorder” refers to any condition in

whi ch an organi sm produces anti bodi es or inmmune cells

whi ch recogni ze the organi smi's own nol ecules, cells or

tissues. Non-linmiting exanples of autoimmune disorders

|n n
AR DTt eI BB AT Rvdrory ety

S mthgloscm)@howgmyl gebuloysm ¢pishivroltrdsimimedfied edyamide, ethylene-

d e&)%ﬁc hhé ggp%% gé@ér&g%ﬁle% %[l"tyd}liﬁ%1 13,8&?01819%; isobutylene-

di sease ave yro

| dinajeat dalicybid advydoidy copalymar, pot yagrydic dmndh,sneqbb'mll-mmdnﬁed
mul t.i pl e scler05|sﬁgag§sthenla gravis, psoriasis,

r ReRINETY P &ASey % arthritis,
scl er odBf érdeStcOGIpaRt WatsiyRsisante toSt}iS lbam'ec, at lgasone water resisting

eryt hemat gsu e 1 di.abete c.ol

vi 48Pt gAY o8 A eretna dipEayisi Ret s boiorfe |paiw<’3

di grReFRally astyteRdbitadiehdrubbef Rfex, h@tﬁéﬁé a%bylw;sm&mer a acryllc or
growm h of cells heing either bent (.non- cancey ous

meiMeHeRlic CERFRRAIYTS) OF 3 PRPSDmaN ttB?‘ﬁf’e‘ﬁ\fﬂtWﬁl %re?ﬂ) apolyester

aSoUsEshothér ereb € edysbd aud@d@leérétot hat is not
under goi ng abnormal dgrowth or division. Normal cells

ar e nonlceertosiately aad grikommly cpatrthe grarig fgrmation layer, and to

hyﬂ@fn‘?ﬁlﬂ lihd G gh-)/éf §lk e6ase fifth, e SRR %rmz{tiggqg’}ermﬁle present

term ™anti-neopl astic agent," as used herein, refers

t oinxpytiqyompy fierther hantanemawkcqlhléoqgr @ﬂrb@eﬂmthﬂrcellulose, carboxyl-
f

oAb cadon R Bl ALAELES { i T 808,

anpolyethann resim ot a denvaivd tllimrc@ﬁ, pplye&riaebastecl palytecthamsepolymer,

in tlhet ‘ccurrence 1o paL tho o ical _ce a(mdg esin inv

ny RV EPSIRF oF poe e RsiRieadioR s resfinvariad sty ppliny

Thanpn&wsmibﬂﬂmﬁawob@oa@ﬁplete e.g., the tota

absence of pathological cells in a subject. The

prevention nay al so be partial, such that the

OCBUIFoeffakionl of ik M¥ep pifikhbleahbdiai N @ subject is |ess
t han that whi ch woul d have occurred.w t hout

p resent 1§ J,aéﬁ{-mﬁkabﬂmggl]a of the present invention 1s pregrably produced
" app MeJtbsesTRest Bkl BEIoAY %[il % is nAYinkeRnBRESI N, refers

to agents which are involved in npdul ati ng

i nhi bi t The prefiictienprasgss ofifdpesdnarkabls mytid Pé@)? present invention
aPRRIRIRS the SFIRBY @&tﬂ% tl?@]?f%@lsl'a%rrmg tsé\lge&ﬂo&g e §upport

i ncl ude protelns whi ch conprise”a death domai n such
ascoating amarkl formatéen layer quie thepyBneriipygyréif itrigrseg) omke support.

DR%BB %ee o%@ iag}: é%ch%%r&g?ﬁwﬁo Edat %Misg be

ul“atirng agents in are not
Ilamkﬂd to TNFa Fas I|gand anti bodi es to Fas/ CD95

200,98 "5 s BRI DO DT R B8

TRéqul.leIR?a,llyBﬂith Rnowh BpatBiinetBals, ui\klte, foﬂA@,mg:’cE.’rdler nths@,nmer layer,
PP ote t ts. b
LR B SRR P g

30  efaRMods Snaadt, bhiFark it lixnit togabldde cé‘tﬁﬁ@rﬁ&h&d Janchit Riife¢pating

agents may be sol ybl e or nenbrane e.g. ligan

or MeEodpt SF3VUradOHeRSraPhif e A8 .w@% &P CP%%%'@%&%’ a spray
t hesRingth&thod! £dibREHGES Methbd ARG RIS cSatinguhbthad. TNF or

a TNF-rel ated l'igand, particularly a TRAWP |igand, a

Fas/ CDO5 |igand, a TNFR-I ligand, or TRAIL. [0036] In

one aspect of the invention, the inhibitors of the

i nteraction between p53 and MDM2 are conpounds of

Formula I :1 or a pharnaceutlcally acceptable salt or

T Y



XXVIT XXVIlIwherein R, R, R, R9, R0, and Rn are as
defi ned above. [0052] In another enbodi nent, the
weeowposmeds of Forrmula | have Forrmula XLVIITI: XeGA/U$2007/019299
wherein: R, R3, R4, R andiR9 are as defined above.
[0053] In a further enbodi ment, the conpounds of
Fornmul a I have one of Formulae XLIXLX GV: XLI X LI LI
LITH LIV LV LVI LVIT LVITT LIX LX LXI LXIT XTI LXIV
wherein: R, R3, R4, R5 and RO are as defined above.
[0054] In a further enbodi ment, the conpounds of
Formul a | have Fornula LXV:LXV wherein: R, R4, R5,
Rg, Rio, and Rn are as defined above. [0055] In a
further enbodi ment, the conpounds of Formula | have
one of Fornulae LXVI and LXVII: LXVI LXVII wherein:
Ri C. RasermarRing ¢qwipmgnl Ri 1 are as defi ned above.
[ 0056] [ G b [ LOD,:
el ute. e sE R BERBHITERYR Hbschl inBbAGE Ry bR ¥ SO Bin 2
c of@fhuasds hévifgBIEVEIGRED dfSEIrBGELUtND. DOROIRDS Ithé gm. A
application clains priority to U S Rrovisiogna .
5 popiaei Brbrp kiR sPhsH 5 pbe b whick a G SHShEF begm steering
601tc8RholbgyBthat all@ds dpnphte?(d, conGOlthebeam6OitlY 8ide dBRore rotating

filed June, 2 007,. al | i.ch are | ncorporated

e PEATASR 5 RV are o asrh oo Vet At sEtiabstemes may
THBe LbddENpLAdIng Bh $he appRichiicr) Prefcrikly thcdmbinbeén bflasd beam

i soi ndol e conpounds. Pharmaceuti cal conpositions

cofplityi fnd lensavebp auhinsabdigtanes wHbiallew the madking,gpot-size at the
10 PT fE1pIaR 1AL ABR ABLIBOARIPYE. nfbre RrddBradl Aot about 100

di scl osed. 2. BACKGROUND OF THE I NVENTION"2.1

PATHEBNOLOGY OF CANCER AND OTHER DI SEASES Cancer is

char act ) ' i [ se | “ggg

of abno gﬁgﬁ%ﬁggﬁﬁg Q?eira%%/‘-é@ r glr%rgﬁéﬁq@’eﬁwwgp %raqﬁd tg SS u%e?f the

i neasendnnyehtian,) aciens advantages cigybe¢ rrabredadnchraspfor exdrhple, low

or | vaphatic or bl ood- borne read of . i gnant -

C oo RRRL G SR 88k R pe POt i SRR oS ahd simple
15 ( npatesshaBiesior séani);fleodblededodutiomcadjmstraent|, funelzoptrolpind pattern

studi es indicate that cgncer is a.nultistep procgss

¢ hEhangE grafier Sy thiARPIY IR app MsEible marking aeh: gsmall-lot
MagshdRdan) Kigh tiol gk PrdduRtisn RidOVaeiabletinfor@@fbasiatking. Use of
The neopl astic | esion may evolve clonally and devel op

antherasesaaarkeple apbeialymeBpds sristsms Qfitaprent invention can
MebRsbi@fukér maRthd G @W&@%e&ﬁ)’of fibRRAtea | dsyedififieaterials that do
conditions in which the neoplastic cells escape the

20 hoget wpicatlyiFRsPaRd Qehaviesnveak menanse tq low-ppwerediGO: 13seippr
KahfacorRs bt BRI Aty ddrfaged bhyind FaskiiFhcRltion MRS forfing
Louis, M., 1993). ere s an enornous variety of
canwaity minks hExanepld of swdhpnaterials drealadds hard andbsafbplastids for

i . : I j .

coP SR m SRR oF palyBfer 1178 A6AERLRiRE of Mmirte oods (PET,

ThBORY; HIFPE,LMM A gudecabonsteaod Nylensy| i nb as t he
25general popul ati on ages, as new cancers devel op, and

as suscepti bl e popul ations (e.g., people infected with
Al DS or excessively exposeBEXAVIPLES ght) grow.
However, options for nt of .capcer are
linited. For exanple,kﬂﬁx*ﬁﬁﬁ%gggng?mﬁPBEd cancers
( e[Rreparditibii bPliguidigipersion (A)untaiiag BR Bhcappilattdselédtdn donor dye
avai | abl e, especially when conventi onal chenotherapy
f aPTeSUBRH bone- marrow transpl antation is not an

30 Opti on. 143t eMBBERISIHRIRE dyegireduréd? (BBDST 4, NappdtE®bda) and
met hods and conpositions that can be used to treat ]
pafiddri of A VHigh gbearbingagent (Tjuwin P, €ha(asigy oep-) were added in
associ ated with new bl ood vessel formation, a process
known as angi ogenesis. Several of the mechani snms
i nvol ved in tunor-induced angi ogenesi s have been
el uci dated. The nobst direct of these nechanisns is the
secretion by the tunor cells of cytokines wth
angi ogeni c properties. Exanples of these cytokines

. o r .




standard treatnents, such as surgery, radiation
t herapy, chenot herapy and hornonal therapy, while

WO e@8o3mgs or avoi ding the toxicities and/ or siPer/Us2007/019299
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effects associated with tha3conventional therapies. 3.

SUMVARY OF THE | NVENTI ON This invention is directed,

in part, to 5-substituted isoindole conpounds, and

pharmaceutically acceptable salts, solvates (e.qg.,

hydrat es), prodrugs, or stereoisoners thereof. This

i nvention al so enconpasses nethods of treating and

managi ng various di seases or disorders. The nethods

conprise admnistering to a patient in need of such

tr ' . [
S@%@%ﬁh@ Ei(é%?t@%gﬁ §?§§§1vt§% ILQ ?’?%E‘g‘t“% %ﬁ%’d gf %g& fCh'c¥6led down to

p haﬁ ‘GackL6 lgcﬁlchgsmwebtnmetréﬂ £B+t40N; Mirati @ akeda Chemical Co., Ltd.)

St GaS 2 E Ao th ﬁﬂgg %géflétg SBM‘EB{?Pfrhe I@& &Mﬁg}ck&i‘e s%lét?on was

encofpasses ne preventi ng vari ous’ di'sease
d| sddedans3 gl Alawbde msply'vinyl abtohaoll meommlmtmm(mﬁanyd?dwl MP-

of sugh h ctically
o PLEC iR B B csilofied OB ¥ hitGopsiisntons migytes; s0g of
p h%maﬁw DI bﬂteﬁﬁétgﬂ%ﬂé}:leihita&ﬁh? we&ﬂédtﬁﬁ&nd hxyidé@tnetlh a stirrer at
st el g0i soner prodrug thereof. This invention also
géﬁg&§§@§“ﬁ%§?ﬁﬂﬁ@ﬁ?k§8?“Fﬁﬂﬁ%sitions single unit
d osage fAFteithe &@&i&gwﬁse@rﬁme&d acne pkiﬁcqse $ibé aRuiHuERh iof the
a conmpound of this invention, phar maceut i cal

acERgspepisd slactron dgnorgys prfwwpém%ewwgw With a Beckman

cl ebhnéat£r.sqo00 1418 sizB %ﬁﬁ%er the v@éxéilt}gﬂh@&i%?ﬂ EohkiED

OF THE | NVENTI I n one enbodi nent hi's i nventi on

eneonpesitien was gpsired withe Bokfield| BrogwmpeahielDV -Hricviscometer

Ph%ﬂi&%ﬁ%ﬁaﬁﬁé&é’ dﬁﬁ@l gI %—QO(ﬁRbM and Phe/ B stli%le mlcrocapsule wall

stereol somers and prodrugs theredf. In aho

e myee imeasired bi iuslngm/l%ﬁmkmcﬁimds DipesytbSEevibddlak suspension
g'?tg)l e &2&,}‘% qul%ngeg eiél'gé’]% Qi § svS’llfsSwg esoebggiggd: viscosity

pabf thetliqurd duemtsnofx =sL8:¢pst whattema%t%oby pohmm;]bf thie microcapsules

t hera i,cal | r yl act i I effec v
of P s oo Rt A s e aL dRea 1S
acceptable salt solvate st er eoi somer or pr odr ug
eof I of di seases and disorders are
E‘{,IFP‘H éEP’h% fﬁﬁc‘ﬁﬁ’i“t (%3 GPRPIERGBY Fﬂ;?ﬁ?i?% accgptor compound]
Conpound ngoftalﬂlﬁvlligﬁﬁﬁﬁsloﬂﬁng @fert (IR HEREL tihwah 328, Ciba Geigy),
acceptable salt, solvate, stereoisoner, or prodrug

t hi0ebP! triceesyiphprahatcs aadi36-Ae 05 AB FlFSTPR ACKHPIN awOHeA of
drpgnﬁmg@pond active agent") or treatnent. Second
active agents include small nol ecul es and | arge

nol ecul es {e.g., proteins and anti bodi es), exanples of
whi ch are provideg,hegein, as well as stemcells.

Met hods, o theraﬁjes thgt ‘can be used in conbination
with the gd r of cqnpounds of this invention

i ncl ude, put no mted {to, surgery, blood

t ransfusi §ns, i mmunot her apy, fbrol ogi cal therapy,

radi ati on therapy,maﬂﬂk@zzﬁr non-drug based therapies
presently Nysed to treat ent or manage vari ous

di sorders scri bed heretn. 4Thi s i nviggid@oal so
enconpasses pharnmaceutical conpositions (e.g., single
unit dosage forns) that can be used i n nmet hods

di %I'eoactﬁﬂd h&baie (ﬁaé'tltn)tl%%tﬁlre @éﬁfﬁfﬁéatm to 70°C. The
conposi tions conprise ‘a conpound IS I nve t|on or

a msahm@@}ml |agqmeysoh{§1@gmat§quée¢,mt@ thesfgllomrg aqueous solution and

st r I

L SRR oL SR o 0L ALy e was

this invention enconpasses conpounds of formula (I):

(I') and pharnaceutically acceptable salts, solvates,

st ereoi somers, and prodrugs thereof, wherein: nis O

or 1; Xis CH2, CO or CS; Rl is: a) -(CH2XnR3 or
CC(CHQ)nRS mhereln mis O 1 2 or 3 and R3 is

= A~ 1 . .



(G -Co)al kyl may be optionally substituted with one or
nmore hal ogen; or (Cr C6)alkyl-COOR 12 , wherein R12

WO 200803428 C, - C6) al kyl ; and R' is H or (G -C6) aP&yiuS200T1019299
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one enbodinent, X is CH . l#® another enmbodinent, X is
C=0. In one embodinent, Y is O |In another enbodi nent,
Yis S In one enbodinent, R1I0 is (C-Co)alkyl. In
certain specific enbodinents, R1IO is (C5-Cio)alkyl. In
certain specific enbodinents, RLO is pentyl or
hexyl .1 n one enbodi nent, R10 is (C -G o)al koxy. In
certain specific enbodi nents, R10 is (C5-C o)al koxy.
In certain specific enbodi ments, R10 is pentyloxy or
%%a}eglg% 70"’&|v§ ﬂlﬁg&?ﬁ?ﬁg'f{?%g?mm%te 231°hrr%n 811 Q%Q%E}ll acetate was
t heapbemy The lﬁnfalldli)tj)ersxbﬂ (B)]hasanimdcmm rahfiébétsreén 08 to 2 um
gg)wbelr ed ary optionally susbtituted with one or :
. In certain specific enbodinents, RO is
phenyl opt | 0naAdldéoﬁyEtﬂﬁh&tﬂf(ﬁ‘érﬂulilﬁe&ﬂﬁp%lm
haI og In one enbodinent, R1IO is 5 to 10 nenbered
?Sr heteroaryl, opti onal | y substituted with (G -C 68.4g
) aié%v/@rpoﬁ rng%%%@wadetm pbva@\mw m@JrLaéy Co.,Ltd.) 19.8g

substitute one or nore en. In certa

sp%é’WWcP%mlm(’é (tragiecname: Eﬁ@é?\‘ Vé%b%tlﬁiltretay&%mﬁ) 55.78
(%u&%)t?-ltm/'z%’ﬁolﬁﬁén E3Rl&OMY, substituted with one orqg g

nor e In certain speC| fic enbodi nents, R10 is
phSurfactany @sa% seludomColl 1 offedth)O(H)MRP@ ANy, susbtitutedll.2g
wth 1, 2, or 3 halogens. In one enbodinent, R10 is

aryl or heteroaryl substituted with -S-(C -C6)al kyl,
whiRrepanatgai of stlatiyg ccbmpeatifioro b ferorpatihg theubartki forrhationniayér]

one o ARE S 8ok PR AP BR O Rl s

wher ei nWaaerd al Kyl i tsel f optionally substituted with 26%

one or hal pgen. In one enbodi nent, R10 is
(O-%)ﬁﬁ?ﬁf‘c‘lﬁf R 2 and RI2 is (Cr CB)alkyl. In one 6%
speciflplmmnt R10 is butyl-CO OtBu. In one 58%
enbodi nent, R10 is (C -C6)alkyl-COOR 12, and R12 is
H In oﬁetagﬁ&éiﬂﬁuce%wmeﬁﬁmpmwnos butyl -COOH. In  100%
one enbodinment, RL 1 is H In another enbodinent, Rl 1

G-C)al kyI In certain specific enbodi nents, Rl1l
| s[ inglthe mpik f9rmatien laysreiagissprOTbfilmhe above
embodi MpRL §b@fe%o§ﬂﬁ§ M?&Sﬁom v\;alg 'c§at|::5‘ YR A 94 pm thick transparent
Exanpl es 1 nclude, but are not limted to, those |isted
bePBR filorusingpmndravedewnivded bay cazten folimved by, B minytss phdeying at
(eﬂg,c,DEhydr ate), or stereoisoner thereof: SILI CON

POLI SHI NG METHOD UTI LI ZI NG WATER- SOLUBLE

OXI DI ZERS FlI ELD OF THE | NVENTI ON [0001] Thi s invention

giz%%%{sgg éhod of . p*(i)tlmlgr]l ng a SI | icon C(({-II‘PI de

S]g: ][n con@AuNhifierd @b%mtehmabgw co, ﬂ&eﬂﬁﬁﬂ«’ﬁ Wlﬂﬁlﬁemlttmg
efficient]y in order to achi eve a si i cant

r e\!fa‘é“"(l?'lﬁ%L ﬁl@émf WE%H%eGn'grthF E?Feél’%mﬂﬁ’érﬂr"iﬂ“&’égf Vah e at 20KHz,
Ty RidCHRE FphariEbpde@®Rya8 BBS4t 18D /s . U\Sﬁﬂgler&tﬁa@t line of about 5cm
manuf acture of such devices, however urth er
delpaetppiasmarked Py ngressing et fpserrowesi fspm 10% and gradually up,
ChERAGH R AkbChab1if i $oEam ORNEVIGRIPRLMObyd BF tikHtdia. The
generati on of sem conductor devices has -enphasi zed t he
uslaserfporeer¥rat 4lhis pring iwag recogdaskasdhe Hérff;he@sla%mdlomm&and the
un Far

Rl 1BieP PO e Sitout A EXATRE s PlcapiBl wbl b Gt HE power
conductivity, a greater tolerance for radiation, a

hi gher dielectric strength, and is able to w thstand
greater tenperatures, which nmakes it suitable for a
variety of applications. The use of silicon carbide

has been |imted, however, by sem conductor

fabrication technology. [0003] In order to produce

S|I|con carblde sen1conductors the surfaces of the

1T .. g,




persul fates, and m xtures thereof. In a second
enbodi nent, the abrasive is alumna and is present in

waeooanddeg of 3 wt. % or | ess based on the wei ghCT/O820011€19299
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liquid carrier and any conpdnents dissolved or
suspended therein, and the oxidizing agent is present
in an anount of 0.001 wt.%to 0.5 w.% based on the
wei ght of the liquid carrier and any conponents

di ssol ved or suspended therein, and is selected from
the group consisting of hydrogen peroxi de, oxone,
anmonium ceriumnitrate, periodates, iodates,

persul fates, and m xtures thereof. In a third

e : e [

ey (afth s JPESERVS Fchg BARD! g EARTASRblay] A hiroforence
of sanpgle] thq (ithgesbald lagar dgsatzediwasaoensaredrio e §iQ5WI v ed or
suspended therein, and is selected fromthe group

consi sting of oxone, potassium persulfate, and

m xtures ther eoEXANB]LE]:g (Kempharp s$peat efimerniorpol i shed

usi ng t net et ion e, any.sui tahl e
substr adBe RTE A psish By Angtllr ) #8RB ER b Fere used
si td mina ceatingdempbsitionld for sodiivigrthé afark t’tﬁimden 1k, are
not |Ii ed to, flat panel displays, integrated

circuit aﬁ%nnry or rigid disks, netals, interlayer 25.1%
di el ect Polyeftyldak gifdt] B4600,5RHirhErBRUG a0kiTable from BASF 0.9%
m cro- el ectrQ-nechani cal systens, ferroelectrics, and o
nagnet|5”ﬁ€§ﬂ@‘@*%e silicon carbide can conpri se, 16%
consi st peseeiMdn @y y of, or consist of any suitable 58%
silicon _carbide, many of wni ch are known In the art.

The si | TOh ceatig WERosHIon Enyratienkr yst al or 100%

polycrystalline. Silicon carbide has many different

types of crystal structures, each having its own

di st i ncifThg @bovsfcaaling remppsitipn 3yeastcoated o@m Qneaa@mhbstrate and
NUEREL: ufd sdilessa lﬂglc %‘B&?s ashf%}‘"gé’a‘%‘{ ﬁﬁ, ohexp h‘a&@xdmarking
ina formaccep USe as S tors 28uc
pokeysyp'e@ vmrmmumdtdsmg thelbaroe (afscgmarkiéf:usddnth@smne markmg
carbl u icon.ca b de

o T onel iR SHeHh s by Vs Bt Etb 3R 1 sy as in

ar Exavaple Kk I‘Emmhlls Bample thé hctuél(lﬁéeﬁ.’]po%ﬁoﬂ@bt stithé threshdld setting

can be an ui t abl olJ shin ad, of which ar

bR meA L b L ORWE Y The s Bar A BUkedupticn Btbreshold power
EXAoHAE whéR ¢ehh Mt&%&w&&emh@m ng pads. Moreover,

sui table polls i ng pads can conprise any suitable

pol ynmer of varying density, hardness, thickness,

conpressi bi | i tyzxmumg ﬁebaeyagbeupenneam ssi on,

and co essi on, nodul us ui t abl e pol ynmers include,

for ex g%b? same dispetsiop (&4 (2pd idippersify) @)l%ﬁ)?PPY%EWJEEle 1 were used

Ny1ORix 4 Eé&?{n%%hl%ﬁ‘moﬁ al ¢ @&RH&;}B@ maPP forRtich la
ponacr§w§ pol'yet her, polyethylene, po yam
fic,

pol yure polystyrene pol ypr opyl ene, coforned S 25.1%
pr oduct 1§m9] Moyt of . [0013] The %
pO|IShI§g£%§é$8§ﬁt :@g%ﬂTlxedg§®§a3|ve particles on 0.9%

or Wi t hDasperstorpGA) Shl ng surface of the polishing pad, 16%

or the pElishin ad can be substantially free of
fixed ag¥%§?v%—g%ﬁtrt#eS—ﬂ%7ﬂHT1ﬂn%sTve—pU#rshrng—————gﬁé

pads i nTotal eopnagcogpositipnaBfimsanvienparti cl es affixed to 100%
the polishing surface of the polishing pad by way of
an adhesive, binder, ceraner, resin, or the like or

abr asi vahe bbsie dvalifg beapoditipn 8 Viicodtedionty the@ame substrate and
pollshlng pad sg as tg .form an |nte%ral part of the

pol R tRfgSAREILOENE AOBEORL?S Ysed fpf @atiag FYBPeRidom A gnd laser
I nﬁ{aaenggaﬁ.twltt A meuAd ﬁéﬁrg:m@ts@nellﬁgr RAlReY uBEEANE same
di spersion. [0014] The polishing pad can have any

sui tabl e configuration. For exanple, the polishing pad
can b e circular and, when in use, typically will have

a rotational notion about an axis perpendicular to the
plane deflned by the surface of t he pad The pollshlng

Y oy



can be any suitable acid, such as an inorganic or an
organic acid, or conbination thereof. For exanple, the

wa@edodosees be nitric acid. The pH buffering ageptT/Us2v0he19299
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any suitable buffering agens, for exanple, phosphates,

acetates, borates, sulfonates, carboxylates, anmmoni um

salts, and the like. The polishing conposition can

conpri se any suitable anount of a pH adjustor and/or a

pHbuf feri ng agent, provided such anmount is sufficient

to achi eve and/or nmaintain the desired pH of the

pol i shing conposition, e.g., within the ranges set

forth herein. [0021] The polishing conposition

OPhhfKiAk bandiROIR! IR nsRAIE 1kt MkaBt val RBlcRHInad if ¢ way as
he conpl exi ng agent 1's any suitable chem ca Itrve

t hmtE)emhand edot Has sample & a:cataé lastr péersuitputrat the thepghold setting

bel o megggx)' Qi ) 9{5%“ TFxg oé@&%l l”g%} %ductl n rn tth.reshold

con anrnan S |n SiTicon Uita

or pwrpioexgmghagemh}saraam u‘ha rrd:fadaape exampleanpl e,
carbonyl conpounds (e.g., acetyl acetonates and the
like), sinple carboxylates (e.g., acetates, aryl

car boxyl ates, and theERM@HPLED&&bmmyﬁabﬁﬁ cont ai ni ng

one or re hydr ox ., glyco] at es,
e ot e TRE Samd dsmevbiontal 4RE disitipn (B 46 above Bxapelgt were used
ang thiiea éddﬁag «coftipositibh 4-for @¥ing the/mask fomntion eef.e. 9.

oxal ates, oxalic acid, phthalates, citrates, .

succi nalN¥er tartrates, nalates, edetates (e g., 22.5%

di pot asgfitdp&ia . m xt ur es thereof and the |ike), 3.5%

car boxyl ates contai ni ng one or nore sul fonic and/or

phpsphoRipetiauEy), and the |ike. Suitable chelating or 16%

conpl eXphge also can include for exanple, di-, sgo,

tri-, ofF polya yi e ycol,

pyr ocat eehbboatmgrwgmdsmﬂon 4t(at!llnparltwcni)OI and the like), 100%

pol yphosphonat es such as Dequest 2010, Dequest 2060,

or Dequest 2000 (available from Solutia Corp.), and

am' ne chhe abmﬂen@atingrpmupomiérﬂ gvas caaat n'na) thaisame substrate and
am no al cohol s anrnes

e 58 PRt dsdoL BB ar B AL AR gmanine

t heensitwity vestrheattdagitipgahe sien€ BBeraxarker widér ftiee §aﬁiemnalfkmg

a salt.(e.d., tal salt, an a nium.sal.t, or

i RaphidR: dieafreghold basi fosped WeS SEPRRInGS 5 e gie vay as n

Ci Exahple 1. "JryNie séhpleithe actufl,lases pwb} o@puiRtiiRe thrébhold setting
and tri -salts thereof' pht hal ates_ in Iude ﬁ?thall

actas mgasufed fo bes1.3%h o Hosyaver. phsegvati Hipaitadiesof the
Phtdaing c8npdsitior 4-shaht s%nhng%&ﬁga‘m Wigh 6ifle0 Uﬂtaﬁéltlbﬁcﬂnﬂﬂlﬁareas of

the corresponding acid (i. perchloric acr%%
wefqatiag defgcisswengdisble in ﬂmqom@firmr@a whep oRFGTV H‘Efbfﬂ Ads
or mi&a&eRES may performmore than one function. For
exanpl e, “sonme conpounds can function both as a

chel ating agent and an oxrdrzrng agent (e.g., such as
iron (I1) nitr %nnk l'ike).
[0023] The polﬁé |ngﬁggﬁ% é%%l %%kﬁgﬁg geljitP)(??ther
conpr i s&be sarae dispension (&) land dtmglnsmnv@é as Sbche Buatnpleegere used
' 0 | ng(t aft%lé%to%\s‘?og?ngglct%/ Satid ‘?hé’glaﬂ?fo‘%m%ﬁox hdyer.
acryIates) and pol yners, copol yners, and ol i goners
thereof, and salts thereof. [0024] The poli shing
conmposition can conprise a surfactant and/or
rheol ogi cal control agent, including viscosity
enhanci ng agents and coagul ants (e.g., polyneric
rheol ogi cal control agents, such as, for exanple,

ur et hane pol yners). Suitable surfactants can incl ude,
for exanple, cationic surfactants, anionic
surfactants, nonionic surfactants, anphoteric
surfactants, mxtures thereof, and the I|ike.
Preferably, the polishing conposition conprises a
noni oni c surfactant Amexanple of a suitable nonionic

Y T T



surface geonetry characterized by an intersection of

pl anar segnents. [0035] The nethod of the invention
w@ansioan4esed to polish any suitabl e substrate PCT/US2007/019299

conprising at |east one | ayer of silicon carbide. The

silicon carbide can be renoved at any suitable rate to

ef fect polishing of the substrate. For exanple,

silicon carbide can be renoved at a rate of 5 nmhr or

nore (e.g., 10 nmhr or nore, 20 nm hr or nore, 50

nm hr or nore, 70 nm hr or nore, 100 nm hr or nore, or

200 nmhr or nore). The silicon carbide can be renoved

at arate of 800 nnihr or less (e.g., 500 nm hr or

| ess, 3&P,T hr or less, 250 nmhr or |ess, or 200 22.5%

nnihr or |ess). Accordlngly, the silicon carbide can

be renpoMigapewaet he substrate at a rate of 5 nmhr to  23%

1500 n thé’%’Pgrﬁe‘ﬁlﬁe’W%g&‘%@ 000 nm hr, 20 nm hr to {50,

800 nm hr t r, 40 nnmhr to 300
nm hr, &lsmlm{f?n} to 180 nmhr). Mre preferably, the 16%
nglgcgp éﬁi n be renoved fromthe substrate at a 58%

100 nni Motdl codtB{} comipusitiods ﬁmmlohp 1000 nm hr, 100 100%
nm hr to 500 nmhr, or 200 nm hr to 400 nm hr. [0036]

The foll ow ng exanples further illustrate the

i nvent i Qhelbbve @fatiog compositibe lev@hsruohteh@n&mﬁtswe@uaﬁrate and

e A S A 1ot 2B S B0 ST SR IE GOMERBYAT 1y St aage

10 Si hiagliAg eexshiviey Wis ﬁxaﬁsupé@ssﬁﬁg:@e@&na ukyet aﬁmeaﬂuhuer the same
spher cal S|I|ca and an oxidizer .in asgglls

coRpEEng rerfitipns SBe rasty shewia simdlar dre ldquwréiosage as the
C r ¥§4téd mehiialif Qﬁaﬁ@i@t derowRb el uMfite Rfkihg R6rpYLitiBn UShe
di fferent polishing conp03|t|ons The Gontents and pH
of obseryatiohs dudng stability styjdics apthsi corting;cempositien & shes npsigns of
Ta 0 I )
et R EURRAH e ERGLE Tnd ERUPlasd Rk Rl #3ample
15 r eshdw mprored heatingi unifHaihty oyeﬂtABIQEatled g9 f Bxample 4. Under a
a . dat ' , .
o Pt Reork; AT i BeAERFUE Rt Ll 8RR o i Bated media rom
poExmhphgiconposition conprises substantially
spherical silica particles in conbination with an
oxi di zi ng agent such as anmoni um persul fate, potassium
i odat e, or oxone. EXAMPLE 2 [0040] This exanple
denonstrates the effect on the renoval rate of silicon
carbide by the presence of different oxidizing agents
in the polishing conposition of the invention. [0041]
A 4HN single crystal silicon carbide wafer was
polished with seven different polishing conpositions.
Each of the polishing conpositions contained 30 w.%
substantially spherical silica. Six of the polishing
conpositions were further nodified by the addition of
ei t her amoni um persul fate or ammoni um cerium nitrates
as indicated in Table 2.[0042] The silicon carbide
renmoval rate (nnfhr) was determ ned for each polishing
conposition, and the results are shown in Table 2.
TABLE 2 [0043] As is apparent fromthe data presented
in Table 2, the presence of either ammoni um persul fate
or amonium ceriumnitrate in the polishing
conposition increased the silicon carbide renoval rate
fromO to as high as 182 nm hr. EXAMPLE 3 [0044] This
exanpl e denonstrates the effect on the renoval rate of
silicon carbide by the presence of an oxidizer in a
pol i shing conposition. [0045] A 4HPSI single crystal
silicon carbide wafer was polished with three
di fferent polishing conpositions. Each of the
pol i shing conpositions contained 30 wt. % substantially
spherical silica and was adjusted to a pH of 10. Two
of the pollshlng conp03|t|ons wer e further nDdlfled by
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defects on the coated film but also results in uneven
mar ks due to unevenness in |aser sensitivity. In

w@odwsnsw@es these i norgani c compounds often havECT/US2007/019299
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densities that are well abaye that of the coating
conposition. As a result, incorporating |arge anmounts
of such conpounds into a |iquid coating conposition
tends to cause settling and caking in the coating
di spersion, especially if the coating liquid requires
| ow viscosity for printing, spraying, or other
hi gh- speed coating applications. It is therefore
desirable to provide organi c-based | aser absorbing
qﬁ ds that not only facilitate the mark formation
at a lower |aser dosing level, but can also easily be
di sol v eobcxatmg cempositian fortdoating en ¢ sfibgtrateter form|acsensitive media

| ng ota%le f?o%ﬂaﬁ?ﬂ g&’ g? euéé Polna }%BE thé %v%hﬁ%ﬂ%ge of from

cod I'ng s on gani Cc
| astaut absabhbagt lmﬁmmmds ﬂmyoaailng@ompowmda cbeiptising:

h | st abi [ iti ..
o L 880 e st i RRPai T Stiorty FRFTE G Feation in
during tHengavatengttirapie of &bﬁgﬂnouswma\db&hewps gs@ohs and which
i nvention relahgﬁ 1o a coatin on.as we

a medi aBPUTAEYSHYCEBLERATRY O SRLIPT %Hﬁfagtaftl% and

ont 0 (8) atileadtloAt @olo? forfififlg &8skt wdHicH1Bdrkion@ alsinfgh-Risible mark upon
focused beam of el ectromagneti c wave of specific

f r equen@tagesang restiondivithe ebsorbadsnermninthe spaipd mediax s
on said nedia. The coating conposition can conprise at
| east one organic conpound that enhances the

sedsi t i Fhegoding comppstion afdvlainyd, wherein thgat leastmegrganic
t hegohipGHRAI QQ@mlB(wﬁé pothagRgneti c wave of given

frequgn0|es which can 1n turn enable mark formation

on tHeomwiakd nedia at a | ower enRi(@FCREALDIQR:

Accor gi t oL |

s o i, 4R RO ElepeARAT LA RO e Bl Bpelfing of H,
i ncr edisddalkersydy argk aad substitutedvpt insubstitoteld hetgraarpmatic, and n>10.
storage stability of both the coating conpostion as

wel | as the coated nedia. According to another aspect,

a Baser Tae mséttﬂgzddi@dsﬁmmﬂ(mms 2pwbm1'edeﬂ théaat leasapnb 6rganic

m R RBTTRLR Fage Catt FRRGERe AR SEREARRC | qui d,  over

at a high loading in the coating conp05|t|on
According to a further. asp ect ser sensitjve

coft i ng [O6FpHYI ?qugl%‘tf\ﬁ kR 2V\]’{?E‘ﬁ“’c’6‘rﬂ’%f’ﬂ§a§5 Pg& Arganic
COERAPRHE S 8muERes Het Adut 90y abgiisbbbute to the
absor ption of | aser energy and hence inprove the | aser
sensitivity of coated nedia, but also provide a

di gper siypg cm%ccfn%osﬁﬁﬂn‘lff G2 NIh&IRNHS aareqsmda%rrgamc

conmponents of 't coatin omposi tion such
i neprgReund of Epypmias] tsma«tseam aarasmgunt fronhebcmtp 5°/t>Js<ealz9rut 40%,
t hgse a%&@f‘%o%d%%%‘nds can al so provide better
coating unitformty of the coated film wth m ninal
coating defects as well as inproved uniformty toward
se Sltl 0 r
T b Bing AL o5 Bl LBl ek oo R

at cdnmasmnd)mfchtm@amI i presepoinra anmowmt lfnoqualmbutt @%@ foradpout 20%, wiw

nP Itlf ngch when coated on a nedi-a, can enhance

h& CBRSPEEGPRGPGt the coated | ayer towards | aser
beans of wavel ength of from about 10.3 mmto about 10.6
mm The organi ¢ conpound can be represented by the
foll owi ng general formula | : Formula | : R, (OCH2CH
)NOR2 where R and R2 are independently selected from
the group consisting of H, alkyl, alkenyl, aryl, and
substituted or unsubstituted heteroaromatic, and nore
preferably Hor alkyl of 1 to 5 carbons, and n>10. For
exanple, n can be from about 20 to about 1000, or from
about 30 to about 500 Che or nultlple organlc

o e I o
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preferably a col orless conpound that has such a nature

that it forns a color by donating an el ectron or by
w@emepsidegy a proton froman acid. A particul arPgr/Uus2007/019299

preferred structural featune in the backbone of the

el ectron donor dye precursor includes a ring structure

which is subjected to ring opening reaction or

cl eavage in the case where it is in contact with an

el ectron accepting conpound. Typical exanples of such

structural feature are a lactone, a |actam a saltone,

or a spiropyran, anong others. Mre detailed

description and exanples of preferred el ectron donor

dye pre . ' t i scl
W70 2085 FORR AR R R AR e Bf oaft G B8R
| nccnmpmnat cEch dmevudd hislpyeseetf ie raprageunh/fronoatemt AYstel abbilolD%, w/w
t, %)ﬁ qd t hat the el ectron donor dye precursor
n2y R s Fon of the present invention be used
after belng forned into a n1crocapsu|e preferably vi a
urfa%b nerlzatlogq Process. exa

subf ace D P H A oatSs A S RIp LR AtgaHtive media

t haditabhefoe 'cGEﬁ' FSthHi0A By estpEsupé RLAl raSétrmftﬁé waoaehgtg rénge of from
core of the m crocapsules js dissolved or dispersed in

a PYRHdBrRdIBiaboR: fhh mictons. \FB?]?°%"88;9PE’;§’8F'§'°M°H}WIHS

phase. {daut walsﬁ/orféhﬁ'ﬁﬁns éﬁmbbﬁm hslcmalswbweteetr&&agnenc radiation
aqueous phase obt ai ned for exanple, dissolvin

waiethe sevalsngthyangeef fro ah/at"elro 3 ienebawh A0 tBigrens and which
10 S UQ&r?e?&t@QTJfﬁci%HPér%rﬁ)b At Ao foriatish %ci%’n usi ng,
for exanple hormogeni zér. This can be fol | owed by
heat i ng(b)s least one eJestriucdongr gr¢ presvrspaniing reacti on
at the t Ne) ,
mcr ocat)‘? al? EJaQPﬁ él? al%%%?rdés u soﬁglﬁc%mglgnﬁlgéeﬁ t?lggerrrgg b y the
Mor e detbsdred cesgy chthc onatach med)aerqak:ar\ylﬂetlb@dld:qwntdpnor dye

are disclosed in WO WO 20 Q 952843 F.ectron acceptor
Rrecyrsor upon contget 10 colored Ly
devel oper "di'spersi on FFOR ac €pt or devel oper

15 conpound, which reacts Mﬁth the el ectron donor dye

e goUr S Qb LSl A9 th, BB RUBL L R sidtron donor

W tii?e ﬁredhx&@ﬁfs%h@ibsﬁ&ltﬁcﬂb)ﬂatﬂﬂast bre pblgfiict aiataint BpYiAL a glass
devel gper conpound. Exanpl es of el ectron acceptor
detransitien temmemsureces equal tauoglqsasf@& 25R°%D 2006/ 052843
A2. The el ectron acceptor conpound may be used as a
solid dispersion prepared in a sand mll wth
20 wat @r - sdhalshatinmtompasiionefddaine 8pwhersin thaat lvasfeaneebicgon donor

fo

i SPEpIePiBl s enPhpeted R HB Bc AR k@il bavips @ lass

or gamsitors Empendtuterfadomiabownll 5P telabgitt 199°@Gat er - sol ubl e or

is waterinsoluble, mxing with a pol yner aqueous

sol uti on (aqueous phase) containing a surface-active

aglelnt 3"[@“;QFlat&lgl\airﬂposﬁﬂinllM(?amByWBérefﬁﬁtha apfdaktlaﬁieidgguuc

col | oi 0 , enul sification or exanple a
25 hOﬁ%rQB?I'I"EjE}I'aS q‘%]ﬂ?qur‘ﬁ"gn%gg’é““lé ow boi |l i ng poi ﬁ sol vgnt

may be geaduRIA2 di ssol ving assi SRAVCHAIE)MORY oNn
necessltﬁdtl More detail ed description and exenpl ar

entbareieRe and Re agf %‘éFE?é‘éantth%t?b@%‘PGB? szpslp/s@nsmy ng of -H,

O gefi, COREE,, SLTHEIH § R TR BHSut 280b by es de@ser
absorptlon sensitivity enhancenent additives of t

i nvent i afhesgie thesjtdeastangergaic gamMpREANY isgacssnt lra%'bmwsré@om

30 AN /8T SR G0 SRUt soli@lcoftePangser , Lhe
typrcal emtting wavel engt commerci al ly avail abl e

| aser mar ki ng equi prent is about 10.6 nm The sel ected

organi c |l aser marking sensitivity enhancenent

conmpounds of this invention for 10.6 mm CO | asers can

be represented by the follow ng general fornula I

Formula | : R (OCH 2CH2) nOR2where R and R can

i ndependently be selected fromthe group consisting of

H, aIkyI alkenyl aryl and substltuted or

o, o A~ o I




WD 2006/ 052843 A2. Conpositionfor the markformation
| ayer In order to obtain a coating conposition for the
worewok/o8@@esmat i on | ayer of the present inventi onPCT/082007/019299
above conponents can be m xed uniformly and di spersed
within a selected polyner nedia as binder. In this
process, the mx ratio of the coating conposition of
the present invention is such that the ratio of total
wei ght of el ectron donor dye precursors and that of
the el ectron acceptor conpounds is between from about
1:0.5 to about 1:30, preferably fromabout 1:1 to
about 1:10. The anmount of the el ectron donor dye

precurs ]
o of or a it e S8l bor i Al B b0l & sncapsulateg by at
g/ st dne polyrsenrmatgsal leying aglesy tramsitemt tempkmtumgf from about 150
densi,t (ge achi eved and the transparency of the
Iagbﬁgéﬁiﬁyﬁ e recording |ayer can al so be maintai ned.
More preferably, the amount of the el ectron donor dye
precursor is fromabout 1.0 taqg about 4.0 g/nR2. |n

5 pr &fer r édlessfBrkaRIGmedia FRMpBrIENg ghleasi Pne s STsi g ayer

Cagyib®1d Rk MWichind & hahfandvidiblethakapoh M digfiBOWithi208ser in the
i ncludes the electron donor dye precursor and the
seweMelergthrangs of drgse abeutd-3 tecabgut k0.6 maicromacthe ghleast one laser
ac . oouch first and second conpositions
caﬁgﬁgwﬁé?ﬁ{%g’gggrg&ar ately to inprove stability of
t he conmfsit ldasvene arganie aﬁmpeu@d)wbgg@bsqhel elsetrampgagetic radiation
10 L OBEHASTaRichB had S0 1Bol ARSI S 2t PRI RBAAS A which
sensitivity &nhanctenent conmpounds of thr's 1 nvention _
mageregatels 3 swificent emount dfeneigy tditsgeer sedldrfomnativarreadtion, and
t he abo t ortions, ar both 1n. the preparation of
the | ast 2RI NinrRing Rert whp g T EBEf Pisige nfik upon
watriggesiag b ltke fsbybedrenegydnalse ¢daeedunediact i ve col | oi d
when preparing the el ectron donor dye precursor
conposition or its mcrocapsule conposition and the
15 Wal 8r solmubligepalaykable meaid FT1hAE 1 B vWhe6Eihith€aClehdt @nd organic
when preparing the el ectron acceptor dispersion of
t hF%mPW\‘}QﬁqscS&e follextingRommulghe binder of the mark

for matdrpiud pyer. The sane functi o, (@OHAES,OR,
partially contributed by the addition of selected

or Whetein Raged Rg erpsindenendentbosairstediBomithe groypjcepaistingpf H,
At a1 ARRNORLIA! fnd G SRR BRARPhe SRERERARN 2R n>10.
mof ecul ar wei ght. Adding and m xing at |east one
20 addi ti onal binder separately fromthe above protective
co Il hoid The SasBt-HRrBBFS S £ lgi%? | ) YereiiFh e actq%:éﬁl? bfte organic
pol ymers aregeneral Iy useéf an e%anﬁies t hereo
i ncompeurpbdfiarmpla Kinge froim atiopti 20 xy abdwp|108@| | ul ose,
hydr oxypropyl cellul ose, epichl orohydrin-nodified
pol yam de, ethyl enemal ei ¢ anhydri de copol yner,
st y5.ene Timallssecmankapdk mddiacd[illhiymi3, whesailolih yheatdaast en€ organic

25 o bRFPOI SRRFTE 015 Rory ro % MBS RO nd el at i .

In order to inpart water resistance to the binder, at

| east one water resistin nt y be added thereto,
and®an E‘Ell%ﬁeﬁﬁlaélf‘ﬁ’ée Wﬂ‘?‘dgﬁgﬁ‘i“b L o‘T’Wﬁ‘F,tP‘% ﬁ'eIEF?tPBS\I?‘?Sﬁr
a §énsitfRAayiticafipfings fréfBbul G5B Xto aBoil 40%8 REOwASHtHé fleast one
pol ynmer, a acrylic or methacrylic series polynmer or a
coptaapiregomppynd @€ Ferrawlaily at i ve thereof, a pol yester or
3pa copol yner thereof, may be added thereto. In order to
safely and uniformly coat the mark formation | ayer,
and to naintain the strength of the coated film the
mark formation | ayer of the present invention may
further contain nmethyl cellul ose, carboxynethyl
cel l ul ose, carboxyl nodified pol yvinyl al cohol,
pol ystyrene or a copol yner thereof, polyether,
pol yuret hane resin or a derivative thereof, polyether
based pol yur et hane copol yner, polyethylene or a




Formula Il Formula Il were added into 16. Qg of ethyl
acetate, and dissolved by heating to 70C. The

wo e®alosi4eg) et hyl acetate sol ution was added i nP@I/UR®07/019299
fol | ow ng aqueous sol uti on2and subsequently di spersed
with a honogeni zer for 5 mnutes. The solution then
washeated to 700C with agitation for approximately 2
hours until the ethyl acetate was evaporated. The
final dispersion (B) has a particle size range between
0.3 to 2 mm (99% vol une). Aqueous sol ution for
emul sified dispersion (B) Water 68.4g 15%W w
Pol y-vi nyl al cohol (trade nanme: Poval PVA205, Kuraray

Co,,Ltd -89 89 Pl YV gglgg- '
P0\1/Zil P@hﬁ}%}ﬁ ur arléé\\{ye%g.(ffg]%% ?% . gélgu(drlé g‘gltg %ls?lt% H%laser
2%senitiveilayer CoRipriS&@dia abdut2ido S nbhan 280 wBy ofthe at least one
sol ution COH 9 CH2) 4SO3Na 11.2g [ Preparation of
co%ﬁaﬂ'é’c@g?ﬁ%lgﬁt%?gﬁ}r%l?&r coating the mark formation
| ayer] The above di spersion (A) and di spersion (B)
were m xed as fol| . ter..26% Di spersion (A)  16%

5 D ber s 15 ey AP Lo 00 G | CORSSER O g4st e laser
( C SuRRIvieIYr condpited Goratabog 3% €o BBGUt 1095 WAk iofthd A )Y€dst one
onto a support filnl The above coating conposition 1
WaSreaBist OFRoNng of Foumulals hi ck transparent OPP film
using a drawdown wire bar coater, followed by 3
m nutes of drying at 600C. [Deternine | aser markin
sehBi t i v lagergnarkableamedie comppEne at eeeioar 1aseRernsiterdayer

10 CogﬂEbi@foylf%ﬁ%va%a!n-asfiﬁﬁlerfﬁﬁrlkqpowiltrgdiﬁﬁor?{vit&lta' 19&tr in the
wavel ength of 10. 6nm was used. The | aser punping
f r wguelangthuanrgesaftirom aboKrHA,3 terapouh E0.6 mictens jbe gt legg{one laser
se . . single straight Iine of about
50%‘13 L‘h"éﬁ as %&?E‘éﬁ by increasing the "l aser power%
f r om 10%s)aat deagt artuarighnic gpmpawmid Whixh\absgrbk elghtromagnetic radiation

solid |ine became ju vi si bl t.he on._t he .
el e WetE1eREEARgL e botisPopt fo3 o el T4 RibrtPhag whion
15 t hgendritees boffididna amouniasfegergy tamdggdna caddrifaimatigeneaction,
power output at this setting.was neasured using an
Cohr © BB et e Bt PR a3 BreRRSRE PR her
sensor gt AdsPdneisdttonydeceptor cdipsundaliEteneigenstéiggéred by the
the "threshol d | aser dosage" was neasured to_be 5.05W
Exaivertedeneginghe Foated media BRctsEhen gfiftramdones dye precursor
di §POH sdrit kéoralsl colofdiysi on (B) as above Exanple 1
were used to m x a coating conposition 2 for coating
20the mark formation layer. \Water 25.1% Pol yethyl ene
gl y60! Q9 er RN i2lilaYo Mk 89 ehdrERMthBASEad oflectron
Di spersion (A) 16% D spersion (B) 58% Total coating
c oApreridyeprequrgar fnd the ¥rigast auppckeqtren 2asenter eompewY! are separated
co L1 tQ
on g‘e}?fﬁ%ﬁzh%& b%?th‘éxoéﬁcggsotﬁ% ! thB8t RAFnS %%ﬁtdgn@ﬂ ﬁ&e

e sane~coati ng T
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of invention) The sane dispersion (A) and di spersion
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Di spersion (A) 16% Di spersion (B) 58% Total coating
conmposition 3 (invention): 100% The above coati ng
conposition 3 was coated onto the sane substrate and
under the same coating conditions as used for coating
conposition 1, and | aser marking sensitivity was
nmeasured using the sanme | aser marker under the
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Formula I: R1(OCH2CHz) nOR2 wherein Ri and R are

i ndependently selected fromthe group consisting of H,
wa@bdoglo3o428 kenyl , aryl, and substituted or unsubPST/US200®019299

het eroaromatic, and n>10. 32 The coating comnposition

of Caim2, wherein in the at |east one organic

conpound of Formula I, nis fromabout 20 to about
1000. 4. The coating conposition of Claim?2, wherein
in the at | east one organic conmpound of Formula I, n

is fromabout 30 to about 500. 5. The coating

conposition of Claim2, wherein the at |east one

organi ¢ conpound of Fornula | is present in an anount
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is present in an anount from about 1%to about 20%

w w as total solid content.7. The coating comnposition

of 221 ai Mhe lasetrarackablé hred‘mtacbmihtg torHain §A whereimthe anledast one

of Fornul a | es n_anmount from about 5% t
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m crons and whi ch generates sufficient energy to
t r pglysrer mateyiad havipgmeglassiransition teynppergtyye imtthe cange ofabout 150°C
ciégﬁrdonor dye precursor, and (c) at |east one
oIT"accept or conpound whi ch, when triggered by
the absorbed energy in the coated nedia, reacts with
the_el ectron donor SOr_upon con act to form
261 or g'g' 8"“@““*@%‘“@8 r‘rlda‘gbﬁ%d‘é*?etr?‘b‘ﬁ omegiais formed by
15 \Ahe&ﬁidg thO Risérl schSAGE 18Rk h@ﬁwn@&: S tichifteRAIECUr SOT
i s encapsul ated by at | east one polyner nateri al
having a glass transition tenperature of equal to or
| ess than 2500C. 10. The coating conposition of Claim
8, wherein the at | east one el ectron donor dye
precursor is encapsul ated by at |east one pol yner
material having a glass transition tenperature from
about 150 to about 1900C. 11. The coating conposition
of Caim8, wherein the at | east one organic conpound
has the following Formula IA: Fornmula IA: Ri (OCH
2CH2) nOR2 wherein R and R2 are independently sel ected
fromthe group consisting of -H -CH3, -CH2CH3, or
-CH(CH3)2 and n is fromabout 20 to about 1000,
wherein the at | east one organic conpound is present
in an anount from about 1% to about 20% ww as tota
solid content, andwherein the at |east one el ectron
donor dye precursor is encapsul ated by at |east one
pol ymer material having a glass transition tenperature
of from about 150 to about 1900C. 12. A | aser-narkable
medi a conprising at | east one |aser sensitive |ayer
suitable for formng a human-visible mark upon
irradiation with a laser in the wavel ength range of
from about 10.3 to about 10.6 microns, the at |east
one | aser sensitive layer conprising: (a) at |east one
organi ¢ conpound whi ch absorbs el ectromagnetic
radi ation in the wavel ength range of from about 10.3
to about 10.6 microns and which generates a sufficient
anmount of energy to trigger a color formation
reaction, and (b) at |east one color form ng agent
whi ch forms human- visible mark upon triggering by the
absorbed energy in the coated nedia. 13. The
Iaser-narkable nedla of Caim12, mhereln t he at | east
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