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novel conpounds, to pharmaceutical conpositions

conprising the conpounds, to a process for making the
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phmoF@@Q@@hmnﬂndwhﬁﬁﬂﬁewbé&nﬁeﬁﬁ®M!R4 is cyclopropyl,

et hyl, propyl, butyl, |sobutyl -CH2d, -CH 2CF3, -CH
gﬂ{szzg%o@f%go% OQH%%%EE % kel ? %lli ?%th (yck’ ctg]}g%i%nex material that defines
an arr®y sﬁﬁmahme*i&e»@yﬁe, pér;fehﬁh@ﬁi@ﬂbﬁwbd 1&&{513ﬁbgfgbuﬁﬁg)mwhbodlmg nt of

4- chlorﬁ {i fuoronethylphenyl 1- met hyl -
the inyonfiphisilyaTaial Yit rierease B-8HGS: Ay i di n- 2- yi |

pyridin-3-yl, thiophen-2-yl, -NHCH 2CH3, -NHCH
[6623 Gﬁ%%crz%@%%nﬁiws@@ﬁwi QF 2 BRSO iS00k

93] In certain enbodinments, R4 is cyclopropyl,

wpei‘\pn;g‘pyatuwb deiylated phibtaplipnie @h}@@l i conghi nzﬁ}ﬁsw\ih GHraphoepitaxy

techmg%%ﬁuem%@gg:@%v 8¥ %H@'Pgﬂl !(1%%? é“gé? F&étlhl ooy composed of a

mate 11&9&@&41], nbilftret @fcti@igho HiRet HociB4nl SideWe i ORIDMV that are
butyl, isobutyl, -CHd, -CH 2CF3, -CH

pmierg@zg@p@pg to @p.q, Wg:@l@d@y@ @iﬁp@){py;srﬁ@pﬁqutg to ipjpepel! assembly
2CH2CH3. [0095] In certain enbodinents, R4 is propyl,
butyl, isobutyl, -CH 2CH2CH2F, -CH 2CH2CF3 or
cycl opropyl methyl. [0096] In certain enbodinents, R4
is C3-C5 cycloal kyl or Cl-G al kyl optionally
substituted with OH, hal ogen or C3-C4 cycl oal kyl .
[0097] In certain enbodinents, R4 is C3-C5 cycl oal kyl .
In certain enbodinents, R4 is C3-C4 cycloal kyl. In
certaln enbodlnents R4 'S cyclopropyl or cyclobutyl.
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partially unsaturated C3-C cycl oal kyl optionally

substituted with hal ogen or Cl1-C4 al kyl, a saturated
w@eooparsal |y unsaturated 4-6 nmenbered het er ocRCT/YE2009/035804

optionally substituted with C1- C4 alkyl, -Q(CH2)m 4-6

menber ed heterocyclyl optionally substituted with

Cl-&A4 al kyl, phenyl optionally substituted with one to

- Ihree ar ti.onall.
or ik QS IR AR & T ARG Ok P PR
self-BRnh0nakd YovalB et Ut ReheVihd &1&3@&&&%}@@@3&1% {HRBRh floor and
C2-C6 al k nyI optlonally substituted with hal ogen, ORg
regisgredNRgRsideraliel- C6 al kyl optional |y substituted with
one to three Rb groups. In certain enbodinments, mis
ﬂiZ»ﬁ Iag \?L 9L % Flkj{g):ilﬁi ALGERE 74 ﬁ ‘?ﬁqggd R@Pdtscaﬂ%@ f*o? example,
yd roge a saturated or part y unsat urat
mhw@?@-ﬂi}ﬁm&y@dmaﬂ kg niopdd, eftiabt yxsutigt, sﬁlluioed\mztrhadhalrm\ggmlher
[ Cl-C4 alkyl, a saturated or partially unsaturated
materﬁa 5 menbered heterocyclyl, - O CH2)m 4-6 menber ed
het erocyclyl optionally substituted with Cl-C3 al kyl,

ﬁﬁzmhenukh@qnwm dniosirRsh § HEBM! Wolihz0Bed0 1BHE 86 rRdom
gr oups, -6 nenbered heteroaryl optionally

wp@%@@}th% btt@dfevm@chom tggsubbikaie 16r Apeaigyal laxer I€&4orgimrenyiore

materg% :i;lh%@ lc,%ny i}%ﬁ %g g&%xu %ig gey\ﬂh%, E % o bgﬁ@%q%)ﬁhlﬁ AN l@tbbi d to form

trencloptiban aha;b»yn BUBKRTS.t22.£d Puitichs 6%@ tfxmtdrfmﬂ egeRb4 ﬂfrmuﬂﬁesaldﬂ
certain e di ment s, or. 3. 0117] .1 n ,
spaceg I8 paie é’*ﬁ% g?ﬁ%ﬁf?@ ?rqiéejmrss TéN"fﬁerF@%P?lﬁ dmﬁmgﬂ%%t‘*fd{! SPRIng
g r t C b
e T Ao o QA RS P, 28 20
or partially unsaturated 4-6 nmenbered heterocyclyl
(00260 pt Tomadthy cstiysiment ibiestwiet in BIGES-4l thy materl Ghi2) k' 426be

forn fERE St TR b RGBT Py Lot T e it b e 1o

materddd ﬁE‘e@aR&h@‘r Ewﬁ@&m @015 R tf@(ﬁbﬁﬁ@r@ zhet@lr Q@ﬁz}/ﬁbk Optdndoal doyoivmf. T
substituted with C1-C4 al kyl or benzyl, C2-C al ken
Cﬁ?@ﬁ é

matergh £opfafapps st he treachy M*fi Hapdighet o reNRY Fﬂ?fy ng material
1
lay exggmﬁgggwg%%ag ?E { méyégssgahﬁa Lgldtggﬂsé%zﬁ{lgétgggegm S

(e.g., omecrtoesimﬁmsémnabmgm@ubmeriaan@emﬁ‘ammm&ib@dmmﬁs, mis
0, 1, 2, or 3. [00118] In certain enbodi ments, R6 is

[voz7 EN IS aé}rfgﬁlﬁﬁ E o‘h‘-’é‘i‘»‘ }%lﬂt Ul'gé%% %% tg}%gp%sbﬁn%?nal layer 14
using erti%r@h&%luol BavS@d A @@p%gur@ %'_Izs@?ﬁﬁ ks 1|blgyoflﬂé§@itn%{gaét@ﬂ &4u8

nmenber ed heterocyclé nber ed
of L (het epwéy ety ﬂ@}:)t iSA pmﬂiwtﬁgitﬁm&w&dﬂa fom eInEls, ey,

uitravR)he% 6?‘{_ V‘? %}gn%é% by h%r%xgxgatqh & %Jré & anw ﬁltlw’t,r% aml (‘g %a argb ﬂ%w graphy, as

knmms Mﬁﬁﬁﬂiﬁ G 66 o, tﬂ‘br@%n%aabwbhtﬁboibﬁn@ah,aﬁ@ﬂr (@As:ﬂdﬁl@@ﬁf) wbout
optionally substituted wth ORg, C3-C6 al kynyl

58 nnigigetiEal |y substituted with ORg, or Cl-C4 al kyl
optionally substituted with one to three Rb groups. In

[ao28Fer F@h&h@(ﬁ@ﬁ%”ﬁ%&?dﬂtmhﬁig” O "plich foui@icBsiol %;111% HeMised for
certain enbodi nents, each Ra'is |ndependently sel ect ed

extendin®ihelapaigeifes mnxﬁmﬁg;og(aﬁ}m-t@:(}@lmmmc \ajnldyhi)ir maEniBue: pitch, as

dgmngﬁg‘gerf%@g A erfﬁyﬁ%g? %g%;%%lfrﬁé%% ‘Q@%‘a Xeo. 7,115,525

(Abatdiebedtaby eJyrood@31264 (Welioent aigummaods mmeiiqa@ﬁem a
is independently sel ected from hal ogen, CN, OH,

-0(C 1-C4 alkyl), a 5-6 nenbered heterocyclyl, or
Cl-C4 al kyl optionally substituted with NRBRh or a 5-6
menber ed heterocyclyl. [00121] In certain enbodi nents,
each Rb is independently sg] ected from hal ogen, OCH,
-OCH3, oxo, -NReRf, phenyl optionally substituted with
a hal ogen, C3-C6 cycloal kyl, and a 5- 6 nenbered

het erocyclyl optionally substituted wi th hal ogen.
[00122] In certaln enbodlnents each Ro is

T |
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I sopropyl phenyl, 3-isopropoxyphenyl,

3-trifluoronethyl phenyl, 4-trifl uoronethyl phenyl, 3-
woredoohoi2zssophenyl , 2, 5-di fl uorophenyl , PCT/US2009/035804

3, 4-di fl uorophenyl, 3-chloro-4-fluorophenyl, 3,5-

di f 1 uor ophenyl, 3-((di nmethyl am no) net hyl ) phenyl

3- (nor phol i nonet hyl ) phenyl, pyridin-3- yl, furan-3-yl,

paﬁe#{éﬁ&gg ﬁy'ih?%&% ’tog%f;ﬁ? am/ gtgrgri a4 o'i yﬁe%i@sgéﬁn 1ia.¥(|>\7erlying a layer of

an @?(Ipb'hkﬂyhazﬂbﬁﬂ ‘Wﬁl}(}h‘lﬂtﬁm‘v ‘Alies m@k&ﬁﬂ the W%a‘mial layer is
nmet hyl , ethyI tert-hbutyl, cyclopropylnethyl -CH
ctched Epprmptasdlde ey crpdrpoie Rholprasd S thTBRehRgEs are formed on

the sldqg% %ﬂrég ax@ofg%l\%l%&@ a%% thcg&tQ%S) Cyc%\glgéf/ %)hxitd the spacers as a

mask-f@H(Dehnide telsobaplye ijiugs, wEE(rg O mrtmht)}mmtpxhembhv f ormed a pattern

dmmné(one)fﬁ_lfi_ﬁ agtli ?)fqlﬁgtgagg gge%/tijﬁt%w\ ﬁgig, 13&\: d&m%) er di n- éé%&ve spaces,

with [HRQ34L) dbfheaariBl RRBROMINEBRE S tt@ﬂaﬁeﬁfgit%%ﬁe possible with a
In certain enbodi ments, hal ogen. I'n

phot&i@r%aﬂ irdppodiimgA e EctRelY @u@abchkwnFm@‘mtﬁ 300 e4BYs. | n
certain enbodi ments, R6 is halogen. In certain

GﬁZSﬁ % Qgﬂﬁuﬁqg Sthe ggnll:igsi%qtaiﬁg%%%}mti hgoq ! Zﬂueh&, t%e ! %&l?ﬂrt Y%%Of the

n cer alne

array RE nduss RS withirc 8k t@hehoenbadbmin fe milkka @ﬂ@le Rhe @E ﬁtuittpic lines

ndent |y sel ected from hydrogen and Cl-C4
of PP LB PG M Ehingee PEIAPRBERYP &6 Wt t‘f@m z%sf trench,

the folur‘}}%gtﬁl[ itr!rgfh ‘?t?xé %‘E@‘R@og&@&g? 819321&1'1%?0 acﬁ?}kc, tH%l c%)?/t? edat';tn th C%)r & é(li ;]hs,
thickmb oMb beck REpi ismet tm@beymi 0B 45 trérwh@etttcairm of the anneal. The
nbodi ments,. .\R6 is, a sat rat.e r _pa
boun R S TP e g S AR oGP Shard ¥ Slieppian wee
wherdth E&thRalel epn@fs Glufhepbiinellddn certain enbodi nents,
R6 is a saturated or partially unsaturated C3-C6
cycloal kyl. hi certain enmbodinents, R6 is sel ected

10038 oy gty cﬂr%ﬁéi’]bﬁ??@dl@ﬁ%‘k @bmtﬁn U/@)Pé [tib'aptéc‘msincan be varied according to
g | ¥l
the degiggd g@ﬁ@%ﬁoglé%w% tyft?éré?é?%,)( dag %g&lggg%{ ng\?gtg ‘%é&s &&Qéﬁﬁhmwa ).
The veyibl{ Galotfyik opichanalgbyrdithshiuttiphedt the tdhehak pgenvadie (L) of the
.. . Cl- aIk certain enpodi nents, is.a ,atu% ted, . .
bimk@gp%mgy@ gpi(?ﬁmg ?%“L@r‘tr%ﬁmétﬁoﬁlpﬁé Y §(me§g;_, fram about 7710 fo
about %y‘ @ib p&sw&m OGPPSRl er SVEL QRELY binRku:6Y ¢l 0 HEt‘ﬂ@}Yzlcﬁ
[00149] In certain embodinments, R6 is a partially
unsaturated C3-C6 cycl oal kyl optlonally substi tut ed
0314 t i tall ogdRicsrengpdedend) thy rendhgs & pregionstemiiodivive argdih (v

that 15?2@;%{% tﬁang?trﬁg, dﬁg r#e% g’nﬁtgg%' Iﬁlg.tbg& C% 882 PR ??r’%%ftt% igt&i] tﬂi}t the

lamelloephak I&Ef&mgaﬁlﬁﬁﬁt Suidrl Wil S:lSatdmst &ﬁut@ﬁm&aﬁiﬁg @| by a single

un satuLated -6 nenbered heterocyclyl optiona
layer Baiptetrea ohitries SeanEEdF Width leapt ﬁtﬂfﬁreenibaat Wét‘ftesvd to the
sid I : ;
i 8 1202 SPPAES Ot RO APLY LRSI ALEAG, o
lamellag )Rrgﬁh/mg\mmnen ﬂo‘t:tw»mtoerdwgmbydi} g ahtdiths/ gneeoilh t: tmoth {{) of

het er.0oat ons _sel ect e nltro e and. ox

the regRiE AR QOB RGNS (R D BTGP ACUY ‘BF PP ar by widh of

the md4RSAT PHALLUS 4o/ 0B m@&&l@ trt’h%h% O&Y Y bn®RtdcABA1 Yhout £ 1o
substituted with Cl- al kyl, wherein the heterocyclyl
contains two heteroatons sel ected fromnitrogen and
oxygen. In certain enbodinents, R6 is a saturated or
partially unsaturated 4-6 nmenbered heterocyclyl
optionally substituted with Cl-C4 al kyl, wherein the
het erocyclyl is norpholino. In certain enbodinents, R
i's norpholino. [00151] In certain enbodinents, R6 is a
saturated or partially unsaturated 4-6 nenbered
het erocyclyl. [00152] In certain enbodinments, R6 is

-Q(CH 2)m 4-6 nenbered heterocyclyl optionally

substltuted mnth Cl C aIkyI In certaln enbodlnents

1 .
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a 5-6 nenbered heterocyclyl optionally substituted
with hal ogen. In certain enbodinents, Rois a 5-6
woremwpat2a het erocyclyl optionally substituted RET/HS2009/035804
hal ogen, wherein the heterocyclyl contains one or two
het er oat ons sel ected from oxygen, nitrogen and sul fur.
In certain enbodi nents, Ris a 5-6 nenbered
aboupf?‘tie rig%}%ﬁgﬁ?%?%g}%g“ i e)@fenu}baitnlsctngttogq throult? FQ @L@g tngi wide {w;} and
aboueiﬂmz.’fl PENGS in RGgits(/ ;}T&hblyd depett H}V} of :ﬂ:@[li butyd am.
cyclopropylnethyl -CH 2CHQ OCH3, -CH2CH2CH2OH, -CH
, 4- chl O CH 2N(CH 3) 2,
{68 "ﬁC( J%)htm%eg%éhtﬁy{ @)mbo ENH; épp@)%csm%:%é.@)cmér@ﬂug)dzfa be neutral
\wt‘tm%@:@ll%ﬁﬁt%g PNt b’i‘o@k’l( Qﬁte 4?0@? L%&%@xn%lmduue formation of
O) - 4- chl or ophenyl , - - di chl orophenyl,
hmdi@(ps@)n@ﬂ d@m@x;r@ehdmm d>r-1ay3|kd po@(m@)(@}ar 1o the trench floors, and the trench

“d‘*"‘i“é}B B%fi{]‘(? (g‘; Z%Gr din x)éﬁi;l’t%t)c%mtez %ﬁﬁt@%y SEE gﬂck }; the block

copoi‘y ler(d may&l : @ﬁﬁmcﬁl liigdQEhL 644 rdonieREd Af Me QFRARE IR MHeSideRalls as
is C 1-C4 al kyl optlonally “substituted with one to

fﬁepﬁﬁhmé‘éb Rb<geEssem iR certai n embodi ments, each Rb is
i ndependent |y sel ected from hal ogen, OH, OCH 3, oxo,

gi}t}:%ﬂg'ﬁggygﬁ;[wi%g?%&’ ZPO i 41¥tg§ing§£{io_hg¥s§gxﬁtV§%%t§gé layer 14 can be

formdveen aoyabydl thmtts mhaieht% pugbestrittalitvedingitt thehalnogen(prdferred)

, cer is methyl  ethyl, tert-butyl
polyei) A G By PACERY T PER OO 8. s SR eB

prefe rc%lavﬁflﬁg‘lnﬁfe%@h@waﬁwere@ﬁw@‘) Cﬁ% i3d Ongfﬁp);i@% &M%Q’%&}thcs i6.
- (=0 NH(phenyl), -C(=0 - (=0 N(CH 3) 2
For ex@(}pi@)tbzy ma@fgmbbsy{,r i4 m(b@qptma Qf G0} pthigmg,ti‘t pr@f@w@m "wettin g

matcnai x%%}a& %&(f{ﬁ%thmn@%ﬁ@ﬁéﬁt@t Id tt% %] Plofg 13% :i?i By Cﬁlc?/x? oxxdt 810y},

siticon @(tr'@) THdod 0@%4@5&3 indil:RQX6S]idd ﬁT@@,rsﬂ@Ldﬁ SKFROTRRT Seist
R6is C1-C4 alk optionally substituted with one to

materigly @@h%wﬁf@wﬁéﬂo‘w%%@éwaﬁ AhpaIpdMvERt sluteiane migisiy among

other hE Qﬁ,ﬂ qﬁp?tlr%té Ex h?ﬁ }fnl; ﬁ’%rpﬁl Q«gﬁgv e rd% !\ﬁ?ﬁ\ or } ’VNR among
e eny i'ona ubstltu

otherC3- C6 cycloalkyl and a 5-6 nenbered heterocyclyl
optionally substituted with hal ogen. In certain

E@(PS@E;TB \i}r{é‘{% Xspts u[tnéﬁ %MM %gtrettcr%%gé%Weriai such

as a po @n%n@t&h@& ophanyha rfehktddmdtied erpphemy! tm%m@l_f%mm
InceHauwmmomnmns R6is C1-Co alk

, 166] yl
{e.g.. Lyﬁ*@@ftﬁlaﬁlmbgﬁ@@mtmp de sgedty ;,hfeftmytd o@ipﬁm siggwalls of the trenches
in izmﬁf?@'egﬁg E%/ﬁ*%etc z% %{9%121?%& gtﬁn}'}gﬁg té%{i N2 ?{Tp} ;q%}(%e I3 t%e: trat x?ll 111(?’01‘ G4
as in BIEW2 A08nd BICQ, @uﬁﬁlﬂzot 400 F88] 3 |the &ﬁfbttatlgrlﬁeﬁﬁlhdtrBMtiﬁmr R4* can
6 is C1-C6 alk substituted with one R b roup In

be coggpicdioh 2 Syl ﬁ%ﬁ%tsumww wath g Odopegified €31

h ! ¥ { d {
GH- 1&9& a&?gf\zé%’iﬂ% f’%i%c)be%{ éllgnqg%’%\aggﬁﬁt %?%b {%HQ% Lk gﬁh@ de i{‘fn'g I'Qc g., to
about Z@EGHZGIBHR 3he %e@iﬁnﬁﬂﬁ?i@hﬂ@ﬂ to eBHg it todxidd Odaypliie @ land ends 22

of ths%%n@gft &% | ms L0 1ﬁ%ﬁ§é ag gglcr}?{g&é kIfS r%;%uaay “2)/# 1 an Ei}g;tgr%pmlte solvent

(.., @@t@ﬁtt ts&eﬁi)r\émlﬁ wt@”ﬁi:ﬂ%&x% QU cidhDe, COOY 20 7%, @0 BB SIn of al.,
aﬁ In‘certain enbodi nents, R6 is

mngw 2@@9{2@4@@547&6@ -CH 2CH2CH2 OH. [[0000117700]] Il nn
cceerrttaaii nn eemmbbooddi i mreennttss,, R6 i s C1-C4
al kyl substituted with one R b group. In certain
enbodi ments, Rb is phenyl optionally substituted with
a hal ogen. In certai nenbodi nents, Rb is phenyl
substituted with . In cerdain enbodinents, R6 is
-CH2-4- chl orophenyl. [00171] In certain enbodi nents,
R6 is Cl1-C4 al kyl substituted with one Ro group. In
certain enbodi ments, Rb is C3-C6 cycloal kyl. In
certaln enbodlnents R6 |s cyclopropylnethyl [00172]
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substituted by -OCH3 or OH [00185] In certain

enbodi nents, R5 is hydrogen, hal ogen, CN, NRKR*, Cl1-C6
w@bkMyh1ps i onal |y substituted with hal ogen, OREDDS2009/035804

NR8Rh, C2-C6 al kenyl optionally substituted with

hal ogen, ORg or NR8Rh, C2-C6 al kynyl optionally

substituted with hal ogen, ORs or NR8Rh, a saturated or

spartia I opt
0582 BALYUPERLIES T B8 A0 Rl
copolymep atatdral tcywemhat“utmatfetﬁb defah maﬁ‘@eﬁﬁtks h&tttﬁé ﬁﬁmhw ofa

%gtlonally ubstltuted wth Cl-C4 a
PEPSREITHRFSH e REY Ereary | a"@‘ﬁt i bﬁ%t“{%“gﬁ%t@%tﬁtﬁééz\%‘t Re providgd by

appi‘y%tgb%%t{ﬁﬁ?g«%&%q t;}% WY& &g P%E‘]%(Q %gt I%DY&Q&;F%EF e Dl o )(/)rétolttct:e
subsituge B, dlaamytoroptgi anmabﬂymg Elb@llaﬂ hﬁyezdi%ﬁdt&tﬁmﬁgﬂieatchwbs 1610
tional |l . [00186
expo it He Rson ey SRR et oh Gl el il Bt 2 e
Cl-C4 al kyl optionally substituted wwth ORg or NRth

[603dF3- QB aabkyindthbaPhk@NRhdiMtcSURSEGRUS-Ad: Nbdih GREIr@ M material can be
Rh, a saturated or partially unsaturated C3-C6

NR
apph%%/ B APRYTE Stirsaags i dobserpin sde anketivardyensen @1-

1 r I r "
e L T D
materCl <4 bahﬁ@yie;i aad 5&%@6 th@ﬂhﬁy @cbdaﬂte toAsylihoptieaniabiothe bottom of

stitute nber ed Dbj cyc
the ifﬂé%?e%cy%t ATy Vit bt Gut YEY 4t2:?%{é€gw8%rmf the

cross ek ONal kY wsiis @kﬁtﬁé?tﬁ&;\‘@d%ﬁbt Cis %t?@ér lé}ﬂbo dPkenP rlﬁﬁﬁ[dom
optional Iy subStituted w'th Rd. 87] In certain

copolgmbodiivent withiRsh¢ ge Facy o, pt@Mwmﬁk {e, gﬁﬁh@ghh keydsk or reticle)

optiQpal ly substitute
to crofaseAP s ¥oB PRt SBipt bR Do ad Pheine
materiiali 90 8on-6Res Rk NRERBm GRolGhicR ﬂsmal 0@tk eatdn¥hes (e.g., on the
substituted with hal ogen, ORg or NR8Rh, a saturated or
spacepgh )} G by »yh‘*ssatﬂwhtié@w@ice cycl oal kyl optionally
substituted with hal ogen or Cl- C4 alkyl, a saturated

{ﬂ%’?@;t m&%%l}%n RFRLML gz%qei% ?e&t&?ﬁ@ﬁéﬁ%ﬁ? ?§ g{eg@éﬁééﬁlon of random

I Ona Stitut
copolpmpiepegoklet @roaroyptcropeidmdld tiAo&iibS}hd ibiuti_ecbpmiiﬁdmrlaﬁd talored

. %Eg-,éo ngggered L C|IC heteroc é¥ ‘tlonattéﬁw , e

such 'SfHat PHUt SeC bt LIBANEMR YT ap@ D IERB SrEH B KRG Brtace.

for emt;ﬁé QRN O RY L @RAL-PY AN bsd ity b@ﬁtﬂ%tﬂm%a%ﬁh yrtamm 12 can
phenyl optionally substituted with Rd.

be forgwd tieinn a dnb ddiormd nindotoRGossiinkabde vgéen E@\t P@M@mwamxm
non- pt%%tremi qlor %Fu ya?;]t elttgrgfttg%/m\{g‘ Ixfx n%%g‘v’ig ﬁl\t \%Rp ‘imc%%%onto the

ssu e W
sub%r&t&ltilﬁr(&tae dw@@trﬂﬁfatm@ IShe lﬂﬁkﬁﬁhﬂécﬁ}io&ﬁn@n%tﬁ Y64 Bakbikyt in place by
optionally substituted with hal ogen or Cl- C4 al kyl, a

»hm@%}ta‘iwﬁt‘ié@@%aﬂ prife papsirgte Lot Giparaly %mowésﬁbéthéafmﬁﬂﬂﬂs {any
M U g t,
L e L
copolRegr matdrallf came nbveriedubicctfie kicssihgt@ey ocycl yl, a 9-10
nmenber ed bicyclic het er oar yl optionally substituted

ORI § K en |on |tut

iﬁBSw E ﬁaboctfl Eitg)él]‘t 1};:51&@ ft%‘%{gatgﬁ% &ﬁt (gNi%hF\%’i \,3 another

neutraNBéithe Gl EDRIPKW-POREL QRALE %rtﬁmtﬂyt}i&ﬁﬁ%cw&rﬂnmkd sificon.
hal ogen, oxo, OR8 or NR8Rh, kenyl tionally

The Agub3fiof dreanmhehl fheandgetrhoGrRr pramyRHIL Caydeze Ky, t©
optionally substituted with hal ogen, OR8 or NRgRh, a
saturated or partially unsaturated C3-C6 cycl oal kyl
optionally substituted with hal ogen or Cl-C4 al kyl, a
saturated or partially unsaturated 4-6 nenbered
heterocyclyl optionally substituted with Cl- C4 al kyl,
a 5-6 nenbered heteroaryl optionally substituted with
Rc, a 9-10 nenbered bicyclic heterocyclyl optionally
substituted with CL-C4 al kyl, a 9-10 nmenbered bicyclic
het er oar yl optlonally substltuted mnth Cl A aIkyI or

NN A N



(di met hyl am no) pyridin-3 -yl, 6-(piperazin-
1-yl)pyridin-3-yl, 6-(4-nethylpiperazin- 1-

W@ Rgopsrizas n- 3-yl , PCT/US2009/035804
2- (4- et hyl pi perazin-1-yl)pyridin-4-yl,
6- am nopyridi n-3-yl, 6-(2-
nnrpholinoethylanino)pyridin 3 -yl,

TEMaye gh% ox?t%pnrtﬁ?tﬁg%h@ el az}b\/edry%%m%u)ngxtﬁf? thlg,ma \¥h1§1 18 ng’j‘ftm}. wetling

cycl éprop
with dddapyiiaze |f@14b0y}|1 biu&kmah}lbck Clvbt}ﬁ’yifealx@terﬁd yHrtermmatad silicon can
2, 3-di hydrobenzof uran-5-yl, [Hindol-5-yl, 1-methyl-

be Prttﬁstmot ciawtr’mruhamm 91 pxustogeniroria i gek sph ahqu

8 ! B3 : 3 P
ubstra’téc (IhT{N o g@(id’c p%ﬁ;sgl dI%rrO%{? E% I@g rzﬁ)r?g)cg(%é ﬁ{a?%@ﬁheow solution of

hy drt&m(} Mﬁ-ﬂmmﬁmé A or Brrh OEHRCGH(EE QHRICOH), ph éidntapor

e e RIS sl (TR N ) pheny

3-cyanophenyl, 4-acetyl phenyl, biphenyl-4-yl or 4- (4-
ia397et byl plipeniagieiicdn GakkeRYhk . p;[@@&%&ﬁﬂw annim«o a random
certain enbodi nents, R5 is hydrogen. [00207]
copoly @t Hich a8 RBodT HRAh S RE Vil'schardg@ively ente msabﬁratc resulting ina

n\,u‘tt‘ﬁg??e?\gﬁ %Tﬁﬁfl%e gﬁ%hé ?ori%ﬁgﬁﬁig,d!ﬁ&%}?@e mlvnlgt (g & & tP% rt)dPMMl\n
PS-b-@MPp dicye LS exdipie, & relrglobednd osa BESantMMA 1&1@1&;&0&]@[@1@1-

B0 LI NN L N -

ng R ot |41 & R i rminated
usi éﬁli %ﬁ%iz%@%ﬁ%ﬂas&?ﬁrﬁcg%h %fp dﬂ%%ha?g% et & IR minated

certain enbodi nents, e
silicoh ngtépendpntduye selueet 8d Sfnothidkyidinogen and Cl1- C4 al kyl .
In certain enbodi nents, R5 is dinethylantno [00211]

sy S AR e T

PS-b-PEOY %iﬂb@ﬁ%@ﬁﬁuﬁ%mﬂ%ﬁlﬁg@@ kel RessamBicBimaitaendepandent | y
sel ected from hy drogen and C1-C4 alkyl. In certain

richlgpibaphar 34 MRyichad fﬁﬁmaﬁwmp&sﬁaﬂapmpm@ﬁhwsﬂapﬁ grafted to oxide

- G SRR R e 03, T PR Yo e RA oo iz, p 35304

CH2CH2CH2(}I CH2CH2CH2N( CH3) 2, - CH2N(CH3) 2,
E{){MH CH(\G*:I)‘@HS’;MO‘I\ @Gy to[R):OE Iyi\]ttv’ﬂﬁnt(ﬂﬁﬁttaiitaprepared by spin

ts R5 .is Cl- kyl al | substltuted
conting ARG R o AP e BUoTaREA RO b os o
bcmoé\;l d&‘)’@m&ﬁt bpﬁlﬂﬁdyr}éetﬁ#ﬁ%Fét&aqﬁﬁ@m\ﬁ’hﬁﬁd%t&fm Nﬁ%ﬂhet'dﬂ’ styrene and
certain enbodi nents, "R8 and Rh are independently

mothyd étwé@t:@udif: t@m hiyidts@g‘ezw pboggeChtaldoptr: methyé ﬁtcﬁi%ﬂnlam

(P&r-%ﬁ.@& g, QQ ntg%elgh%i&# % r%ﬁq&%&_\ﬁnbﬂ%ﬁa L 3L prise about
42% PR@VQ@HBWN@%)}% afd0O2 l@k hifoug @r3ca) #F ¢ HomatseycRbutene
is C2-C al kenyl optionall substituted w th hal ogen,

or polysRgraotA drehy S ool Py aridost il y sRededveRtied psdpg

op ; su jeoh- A sonds
coro e BB O b SR QALY 150 |G I bR IRA s
to aboopi( wialidsy os tileshiltutresinkdd{c@RSt aboNRSRINC fdrmbe@rd laiums) to form

nts, RS is C2- al kyn I tiona I e
a cros GBS PRTITITA Eht CETGH KGRI nACBeaD A LB wispaatized
mndmﬁ%@f)eiaﬁmﬁ% Rneheiinsdenendentd g’ sehest Bhef FOMbout 4 hours or at
rogen and C1-C4 alkyl. In certain enbodinents, R5
ﬁxmingLG@tﬁbmnﬁﬁm@@Hc@r - CCCH2N( CH3) 2. [ 00215] In certain
enbodi nents, R5 is C -C6 al kynyl optionally
substituted with OR8 or NRgRh. In certain enbodi nents,
R5 is C3-C6 al kynyl optionally substituted with OH or
NRgRh. In certain enbodinents, Rg and Rh are
i ndependently sel ected fromghydrogen or Cl- C4 al kyl.
In certain enbodinents, R5 is C3 alkynyl optionally
substituted with OH or NRgRh. In certain enbodi nents,
R5 is -CCCH2OH or - CCCH2N(CH3) 2. [00216] In certain
enbodlnents R5 |s saturated or partlaIIy unsaturated

~N o~ 1. 4 "



is O or 1. In certain enbodinents, Rc is -NRhR . In
certain enbodi nents Rh and RJ are nethyl. In certain
wepiwodinemts, Rc is a 5-6 nenbered heterocycl yPCT/US2009/035804
optionally substituted by Cl-C al kyl or -(CH 2)pC3-C6
cycl oal kyl, wherein the heterocyclyl I S piperazinyl
optionally substituted with Cil- aIkyI or -(CH 2)
ﬁMép‘}g qg‘x an¥> 1er cng (%%a“glt, l y %glg}' ?\x{t mngamgécinﬁ S ’iwﬁ?r oé gﬂygwrf. ne {(PS),
vxﬁéﬁi@ﬁwm&ﬂﬁ’&ﬂ%&"—) wWith }@th gt 1b§éb &1 NDh PNk GtRyl ndthacrylate
pi per azi n- | ,y yridin-3-y
P(S—Q—_Z\z M_/“ﬁégﬁ% ﬁ}}ﬁg ,gazapiﬁ;t_%]? kqa@,hq_sgfisqudy grafied io a substrate 10
¥ p 5] & 3 (3P
{e.g., 8&% d zgg% § ﬂa@k’v@fi{ g%éa’lr gﬁ;l n?S M{;‘uﬁ gizlig’lb‘)é%} na?léff’gf %‘A‘sm 160°C for
abou{ 40R2ABRY. SﬂiaﬁmkanmbﬁmnmmJﬁﬂngmuﬁEﬂmsZajﬁﬁiaﬂﬁﬁnbered

bi cyclic heterocyclyl optionally substituted with
R5.1s

ﬂﬁéﬁe n_gérygaa%%i%e&; C?rﬁbggi%t&%l ?1&;- E‘il §C1|hn859t¥2¥ %pﬁmﬁ?g%omopolvmws and a

correiRInEIROY & bl AONLAL RS HORR &poﬁzmr bet e fat QR oSQLAE IR Aded) to
fron1oxygen nitrogen and sulfur. In certain

the b@&,{;@i@,tﬁ@@p}b—a ngRral weging inter fpre ey é@ Shilenpg fisonm) for PS-b-PMMA
and }:J%elg BhoeY 8;% Xﬁ%ot}q@% &Ik E:D rpa?sg o C}Xlgi}%’ wﬁ)g)gy%@%éaﬁ? iuolgﬁon 10

geén he t'din enb
emulﬁfvliﬁh Ihiembﬁdﬂedlcbbi@y@ béforchahRingc Vol y‘ita,mp&\ﬂ%ﬁ%bnuttlh@t % solution
he cyclyl, i E hydrobenzofuran. In cer 2
(&g &4 ‘&ﬁi it Solem50f opt Ll-gy Hjdp @Hew%ﬁ?r%w gAOHﬂmw@a‘d

}omolpﬂiy@&%& é:' § Wﬁg%}ﬁxﬂt & ﬂ‘§fi 3, & %{Q Lﬁaﬁ%r‘vgtd%l?bfiavl c

eterocydTyI optionally su stltu wth Cl-C4"a
moledutarcesipl odnwodiymentsy., #6-5K can @e ifinmeabeé peid absubyt}ité £ (e.g.,

..~ het er [yl. In ¢ ai n,enbodi

SO GHR G Bt i THet bR JoR giat g flabans gl e? miteral

remoRL &IrREMELY byl SschRheahRdel! 0énsd- dbhydnpbenzofdut-anytiing
1, 3- di hydr oi' sobenzof ur anyl,

maierg_ai Sagbaydpess Apof eiiohd gbﬁgwyp@ th% PS-OH (M, =6K) and PMMA-OH
(M= %Kg xgﬁg%q!i@p gﬁgﬁ)[g d,t I% ?“})]v 4 P‘\ R d /EMAY k‘ﬂ@ ﬁi or 2 ilerl'n)a}rj, blend

erern ter ocy S op 1 Ona

of | &&BIEHS;EKMHZ&@ wat(bK%nﬂsaﬂ-KWP (Smgxerdzal n enbodi nment s,
RS is a 9 menmbered bicyclic heterocyclyl, mherein t he
cert

{GM@E rGrE) gﬁ%%é% ;g )élowilﬁ'g Fg@%_ I Ry g ,rs%g ggsggjéﬁ gﬁﬁlglnliﬁl Phagn b wlogk copolymer
mater a@ 08 %Qélfmk Bn Gfebek Blt&r@ QLIBAYS (ofPrehdrPs@ad Of HE&@&fpg%mer

bi cyclic heteroaryl optionally substituted with
andh@ﬁkg¢Wﬁmndﬁgnbéﬁmh@mhmﬂkhenosﬁxﬁﬁLws&édeMQMﬁaﬁb@bé@immch%

T Oy TN R e S TR S
onto th@h@f{@ﬁl REE: BEhes ﬁ@ﬂi@ﬁf@@ﬂ&@@xé’ g0 11 héageucandgsul fur.

I n certaln enbodi nents, R5 I1s a 9-10 nenbered bicyclic

het eroaryl, optiagnally substituted with Cl-C4 al kyl ,
0045 hefef 1ﬁhgcﬁ§mﬁ@to§ Figéptyqnnébgﬂt@‘ag,bhg,k@ﬁgoiﬁmpzf @@‘@ﬁaﬂ is combined with

hetgergatom In certain enbodiments, RS is a 9-10
an“”%en@%red bi cyclic heteroaryl optionally substi tuted

Wwth Cl‘CA al kyl, wherein the heteroaryl is indole. In
[8046F er At hicehisomilmnt &, bIRE! s sohdticd ohetbthyl albef the p@t,'myzr blocks

will h%VEZ(!ﬁgmgﬁ%!& B% i}lg%% uhgtn%?%}g? mr%tu%?g?a%%g%ﬁm;%b treﬁch ﬁoor

duringS#bShhdaut EQ&M@)I&@Q@M@QK @dv;K}\!‘l/mgﬂs Mn@&dd irxanprdi ments,
R5 is a 9-10 nenbered bic ¥c iC heteroaryl sel ect ed

poly(shirewf)inadyyreth e dueiianyF SdniMién2 of vhehi optishirecrylate) or
wherein the heteroaryl is optionally substituted wth
Cl-C4 alkyl. In certain enbodiments, R5 is a 9-10
menbered bicyclic heteroaryl optionally substituted
with Cl-C4 al kyl, wherein the heteroaryl is indolyl.
In certain enbodinents, R5 Is indolyl optionally
substituted with C1-C4 al kyl. Incertain enbodi nments,
R5 is indolyl optionally substituted with nethyl. In
certaln enbodlnents R5 'S IH-|ndoI 5 yI or
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racem c m xtures, formpart of the present invention.
[00241] In the structures shown herein, where the
wQ@paoRBben stry of any particul ar chiral atonP@BUSINI/035804
specified, then all stereoisonmers are contenpl ated and
i ncl uded as the conpounds of the invention. \Were
stereochem stry is specified by a solid wedge or
., da line representi particul.ar fi ation,
ps-oiR T RS ey B S e e e O I et
poiy(%@%ﬁ?-b pblvr%*iLm%‘é@b‘)Q?SﬁppE@ﬁi|p@§ﬁﬁvﬂﬁ@tb -BONReRES (Fof.b-PLA),

Formula | include tautoneric forns. Tautoners are

po V(éfarﬁ@@hhd@iymatb%ﬁ@crvﬁﬁt@r(é’éﬁvﬁﬂ‘i%riféi by

d t th
p@h<§%&%9?§ E@#IQE%’JDB&% g?P@ %%$%% u:ccgnpaﬁled by

poiy(tsbgreaw H-gbly eretayimertrgiuej :hxe)w(@laanmaﬂf\)aemt doubl e bond.
tanc | H pyrro

S | o(2 pyri di.ne |s
pol ><t%§ﬁrvar$eﬁ> PRIVFHERGRICo] fé’éah %@r SMONR GG ik \%g’ﬁ\é‘éh\ used in
the ﬂfu@fr&b@gmgmﬁﬁr%h@ Q%eeuﬂtﬁmﬂlg%w 9lo0ks a% tRe Q))&Y édp@ijﬁﬁcr should be
her tautonmers of al so form at ‘ot her

%‘Jecfpmz&} wicbresdihy molovdblng; ofdat tori’@bmtaﬁmrt @ch mesk ¢rifemplate from the
) )iuLé nam de or R5/R6 position depending on the
aneEYbhet t uti on. The conpounds of Fornula | are intended

to include all tautoneric fornms. [00243] The conpounds
[0040F POt @xdmpio oF Wdebisdke:dpalyiniBiat can be uﬁhzgd m a PS-b-PEOC block

THp rrolo(2 3- b) pyridine, shown as Fornu
COPOL{RET BFANGRA ¢ cmibiq:ggmtpw supig asaqqgrmgn)am@thag(tﬁ@ﬁ,i :ﬁ}é‘qj linkage
bgm;{éﬁr?%' rj I{EQQ Pl s WA ﬁl%{rpﬂi %g%‘?&%% pinﬁgrfdl Lig. PESSEN ain under

nterne I ates o mil' a | are provided:

mild Wheiﬂejnn. IRBélre lage iy cnogexymiids ﬁ&hab&y&blﬁthm lpotr gphgnylith

pos L ol 2SO 1SS Ko o
Qemr&Hﬁtﬁt&%k@%@Sh}(%fom%%'hméldﬁfnényg a\éo‘%‘%ﬁ& NgRnshah Sel-aated
from hydrogen and Cl-C4 kyl." Tn certaln enbodi nent s,
m6th>mﬁrirds«'®1m0mﬁarbkwmhe@gﬁﬁmmsn of ePortivalcandeyts a‘fmﬂ eRttebe used for
roIo AN
mffmctgx e ecto%gv(%fl Idgp%r[ Olgza B’rl %&5% oévgr?o%o% r‘%mnbur.h rlb 8532}@]“ uir t} MMA
or PEW, kdithalsBe be ﬁﬁﬁf&aﬁhl@ﬁi&nﬁrh@ﬁs eehtzakhbiacHp e fidswaf
Fornula | may be used as internediates for further

ds of Formul g [00247] 1t will g furt
iw%ppr’*ea%rwfr% G%%b@ehﬁ@rmu@%iﬁm&%a b rgggitt s P 5-PMMA

blockle GgﬁgﬁlkPWXVrﬁ‘?(@%wch{di’ ?;?ﬁl ﬁéﬁ&&gnci ofWEd; %c&: RS $04 Mﬁtrﬁgmetu
pharnaceutlca y acceptabl e sol vents, such
of theasirmtee’rhierktshmdeﬁ% (Pahdt tihéideidemnieand, 2R07 40 ), éﬁl dedizd).
that the i nventi on enbrace both sol vated and

ﬁﬂ@f Qﬂ ‘glbgrfof}é CP}O Q%rﬁg%%l{ég 1%%%nggﬁpgé$ mgx};m%mf.n‘? ngr types

of blodiebbptaihie (fOf bRick dr GEHIRAUGR SibIoBR coiteRtdk Pent RAlsed S
| ess active or inactive conpared to the parent

Examplgapbidecsreogpligiesiacinde ddisapinehoherpsidhgs pebappiengdgnethyl
eI, LI TPSS LGNS PRSI K91V R sy

PS-PASROA-EEYyPTANASEHE PMONS, ankidi?S bﬁfl—rﬁ?ﬁ;?{&&&g BHbt.h Meeti ng
Bel fast (1986) and Stella et al., "Prodrugs: A

em ¢ ro ch to EXu Del i.ver.
100506, b3 FRREA e, S B e pai e Bt Pﬁﬁg‘ibﬂ? 5%
mmroﬁ%@@?aﬂt&? §mﬁ§d%§ Qhn béfla@mﬁr Eé@“dﬂ’g\ﬁai@rficﬁ%h Sf & BNBRLb®Nymer
I nclu but are not limted OSp at e- contalnlng

{mol uprl@‘dw@gigt M) erheod pinatiecdonebitn |Aﬁigb}1gpmﬂ@9(§slmk copolymer to
sul fat econt ai ni ng prodrugs, peptide-contai ning
prodrugs, D-am no acid-nodified prodrugs, glycosyl ated
prodrugs, b-lactam containing prodrugs, optionally
substituted phenoxyacetam dg-contai ni ng prodrugs,
optional ly substituted phenyl acet am de-cont ai ni ng
prodrugs, 5-fluorocytosine and other 5-fluorouridine
prodrugs which can be converted into the nore active
cytotoxic free drug. [00249] Prodrugs of conpounds of

g, o " o



or dinethylformam de ("DMF'), in the presence of a

base, such as K CO3 or NaH. Nitration, for exanple,
wWoRak/1128% abut yl ammoni um nitrate, fol |l owed by PEHUS1000085804

of the nitro group under standard conditions provides

conmpound 13, wherein PG is an am ne protecting group,

such as a tosyl group. Aniline 13 and benzoic acid 2

prodxisﬁ:%h%?%»gggm@g}r}mgqgﬁﬁg %[‘gg ?dcg:g @éjrgli% (35 n%) Vléegneigr mnd\;?hich a
lameBxaphig dBEUKiopoShidr |1~f-‘u<@ﬁ thE Qbi%hie frRaGd iﬁnﬁc thWbit‘ﬁ@ {AR) are
presence of a cataly such

geilefta@tv Pk FOteM e ﬁ?%h(@s%)mn#éaop%ﬂ ugly fhahihe daogecopeligoer oV
mmrcgﬁ%g% bﬁg‘m agé :<t :f»}é%sgngt)?i’! Igu%@ rral,} a‘?ﬂ@lﬁlng %g%%%g%&%%ﬁ% %% pAGRYPR and
polympea. eAhlen@ngira otip landec-fbasing smnnﬂt! tol dbisck f@rohexarpl e,

PS- bggétﬂg%\K&eCc% £P e ‘s’ﬁ?&/‘g glég r | a% alrpdlt %%5 ?}%@%gg\ﬁ‘é‘? am?totﬂpmﬁﬁ >cular
\&ﬂg}ﬁqmn? bpﬂ%{ Y 1 kfnoe! tbe%?m%() R Qi BN D8 QQ‘I §C Qmiﬁlxeo{ dbout (.5%1),

coupling | ogenation Schene 8 [00260] hene shows
To acgiqveth @dﬁt@i@dﬁrievammgh @@muhﬁgrqm&n@cmw(% dtehuaz value of the

f F R1
polyifi Vg U B MMl MOEG o Mol ol TR BRI ey s
such tapeundutGacabeneilly dPochSclacpledl @6kihp e BFB ks,
(preferably -S2Ph) and X is a hal ogen (preferably

elrrlzgtlu} ue(@gg%ca*&[ %%gggﬁftrré?zi gsg ?T§O%Ef§?§gmlé?gﬁr§ z}é\,f by adjusting the
rrxolew&'\&%}% Q%'E’QJBIM@JC 09%& Vah ‘éﬁv%k\é%ﬁ‘}ign@xl E €% also be
Reacti ons of 2- \f ny pyrrolo prrl I nes.
formifieied ahe bivery 66@12@1)3 bi@pi axﬁ@&*@@@(}(@@@@)vyﬁcz GodpoundmbB

nomoReiey QIS bt BF S poroer BT HEHT G BeEFop ahebibe?
copolbiief kd graaeel bi@n@giaﬂwantwr 11483 hho kﬂg?)@@gn&)ﬁoh%@f%%ﬁ%buase

(preferably enploying either Snd2 o on Pd/C) to
the £, gfﬂvé conpovmeraipn oShamdneidmarn déhacenpl ¢a@gdreg>xfeéfrérﬁalbla?0w

0308, b S35 TR DY L AR b e

blendam Bearzpiafdlords; (ﬁmeBlOM‘}d PE&-PIRShat] &t-Dost T phiesiRene and
5 can_be acconplished via Pd-catal yzed couplin &\‘f o
20 witede Pomopémgthyl senegashitr £ WEIEFIFHEe St biRT eobipryRg (w26
of PS8 %t By Q)/PS?E‘S‘}?’O c?rr&%%ld Qfab gﬁ@%@?@k@ 61 589, 193'5(? YR @ ft@‘i@'% 38 £-%
conpound 1 esire ogenation o ound
PEQ; @iaﬂ bbevaf ﬁ“@ﬁ: trec:ddatiBEOstangaly:d aiayg“&mraionom least in part_ to lower

br onbsucc d ) conditions. 24 19
the sugaERHHE TR Tid%‘?%%) ‘%c?i(’ﬂ%llﬁéi'cél)"’ril”lt fStrates another method
for preparing conmpound 19, wherein Rl, R2, R3, R4 and
[0652R5 anebRsk defdined: hekahlts cShdfki RGeS @R ROPRAINY 16 @r
Sonogashlra coupling reaction is used to produce
blend gf |apeli@pds)oycl i zati on of pyridine 22 under various
conditions (e.g., KO-Bu or Cul / N nethyl pyrrolidone
N { Quds, iy ol :
ﬁi?sS& E‘@m} })ia[g]lﬁ{i) : 8(%3 ﬁgﬁ@ﬁ%ﬂtﬁxr %{18(%55%@% %&éﬁg&g%y nd, r?egﬁgséﬂr%al%}\la o«ﬁmpmm ds
that rmﬁaﬁmy hqksd dolrpoUHAC 244 awhiahvgaide vdés: m%ghp@ﬁm@ 0339 cmfct‘vépw VApOY

am de,.coupl i.n nder .st an ard condi ti ons.
pressi ) SQiERRRLAY BHaH D BrT g B HEHOT T8 L GO8 of e
compoape Mpe ikdd Mskrahes b@io@@%@l‘ﬂcm@@ﬂaﬁﬁg of @ra Itcflﬁx rely low elevated
preparati on of conmpound 26 (a subset of Fornmnula
tempeygiae don eRINpIRA 303 mgdng Re iamd lRkidgp eﬁmea‘m‘qie@mh@oé}{mprw films
Conpound 14, wherein Xis Br or I and Ar is aryl, can
be treated mﬁth an al coholic solvent, such as
nmet hanol , under an at nosphere (or several atnospheres)
of carbon nonoxide with an appropriate palladi um
catal yst (such as PdCd 2(PPhg)2) to give the conpound
25. Am de formation is then carried out by subjecting
conmpound 25 to an amine in the presence of trimethyl
al um num fol | owed by basic hydrolysis to give conmpound
26 Schene 11 [00263] Schene 11 |Ilustrates a general

1 .
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to provide a conpound of Fornula 8: followed by
hydrol ysis to provide a conpound of Fornula I, wherein
woR@ad1R3ar e hydrogen; (d) coupling a conpoundP@F/US2009/035804
Formula 13: 13 wherein X is halogen and PG is an am ne
protecting group; with a conpound of Fornmula 2:
wherein Rl, R2, R3 and R4 are as defined herein; to
s i Fa ,
\Ahﬂ%{nggéég%%%% ?tlg%,p qugigé {u(_()iﬁ bgr[rgé g)ei%ifieo ?1 {1‘{% G g%%g: %%Y\ eﬁgéox both,
Ionicdﬁ;ﬁmis woekigfsf 5@&11?@11 @dld anldn, whetei e r&&@sdm&dﬂj}afiy beneral formula
qllonally substjtuted with one to three Ra groups, 5
ot Refiseirber Mt &r 68°R¥%pt i onal |y substituted with
Cl C4 al kyl or benzyl or Cl-C4 al kyl optionally
10054 UbSEh A Qe W !"1 MRl hﬁﬁﬁﬁhgﬁtﬂxﬁsﬁuﬁﬁmcﬁ,@ﬁﬁmﬁﬁ 1b§1¢. liguids,
i ndependently sel ected from hal ogen,
inclugt ng@qgﬂd@qtg at 1@1m(mma¢1k§;ake (ycrsﬁoryrvoﬁmﬁmfm@r@di tunabic’: mnoe of

seiubqu 6%%?’1&(1 ¥|Us %}1 Wé@ﬁdf@ﬁ?%ﬁ%ﬁ@%&}%wigé?b%% g‘ﬁ% ii}{ng ¥ ordered
nanoﬁﬂi@ﬁﬁxstﬂﬁteﬂ'ewol‘dé eﬁisﬁﬁ%; 8RR ofdoBe @hirrSnt FAKDE hedltives to provide

het erocycl yl optionally substituted with hal ogen; and
enhaiad i@ rpecrderpgdd sederrmbying pbetca dompigm hydr ogen,

Cl-CA al kyl or phenyl; (e) coupling a conpound of
gmmgor MHLAbbdimehds MG ﬁkz%hf?&n‘ 5 fal cqgi%ﬂ i%r'gﬁhg @‘ éh%z&ﬁ»ﬁg?, Qe

rotecting group a conmpoun
surfagtigreéliort dRd, asRR¢h, Rsstammraﬂt(ameiuas adeiﬁpa’mctohgmmm {¢.0., alkyl
of Fornmu 18: 18

chaing BT E TG MG %ﬁ@fﬁ%ﬁbﬁﬁaﬂﬁl(ﬁemf{sggaﬁ?@ﬁ s he block
mpolpfn@i‘/ing% ial, SRR UNE cafve QeI bR o or WARKE! RirfBBtah BSther
defined herein; (f) bhal ogenating a conpound of Fornul a
ambaﬁgncnj_gafm@mycw@n i whigh thz deﬁﬁﬁg 'i'ectrlRom\o*aqmq:ﬁ@&gq{@nﬁ donor
21101’1’1\213 t‘%l\%g(qathoqg% ‘%llg?kp f.r,ag)x ai,h& i p g} %gdc%l%nggA 20?‘?& 1oHic

hqmdl-_z@é H&Hea sk 184 ﬂMﬁ tihal &oﬁ@ﬂnﬁw ﬂidm@femﬁ@ eomthias 8 catimh@eeiv! complex
R3 and R4 are as defined herein;, to provide a
se eciévahpwﬁha Tt R RRAT ARTPYP O 9ng Rl uHsclp gt pshipineriaml, for
4 £ : and
M T R R e R L i A
poly. (mﬁﬁz@ hmmhichﬂhteh{mfmmtt wirpgoviagaicapioundnd Grogs of
wherei.n Re d are .as_define ereln (i reatin
poly (B0 Aher b1 fr RIC R SRRy Sikp IRACiip b rbarl gy Ch be
relatiR®f &hdll tWebRaidef W& ﬁ%r&i:tﬁﬁqfwﬁﬂh@@,\l&lk ‘é@;l)d?ﬂngxema‘i%n@l In some
sol vent to provide conpound 27: 27 Q performng a
embogigrsiboiaiibhic liguidds tempdse of an arbswmatmkiezirsioi whitvelyrsmaller
aroanGOIROU mlc%n wherein Rl, R2, R3 and R4 are as defined
BA0aT &) Fne" 1o ?%V|de a conmpound of Fornula 28: wherein
Re and Rf are as defined herein. [00270] Anot her
[06Ssembodideatlifin bRBodireasnif thawenbi,ale Rnaviiges deesplooariisie
for preparjng compounds, of For mul 'as 35 or 37 (subsets
elemeg spef mogmpj PO PR 85 b ;uné é@lhl%m be@n@z@g@%bwnggcondmmr
proceds@emul @ 34: 34wherein R5a is C1-C5 al kyl optionally
substituted with hal ogen, ORg or NR8Rh, and R6, R8 and

~_Roare as defined herein; with a conpound_of Formul a 2
[0857} whEsgiswlRizanR »aﬁm%ﬁﬁi ) Rchude naiodefii anddrih @ﬁ:@tlnﬁed 0

ovide a,c ) 1 ) h),
o R TR s P B st e Bt B Ry
Vfrmﬁﬁiﬁihﬁi@ at. Jg YNSmbﬁﬁ/l NudiRgpWwh b diRiahQ 98 Buty DNRﬁctﬁgfipB’B%l?dmmm
and are as defined herein; with a

N,N- dgg?fbbi,gﬁ}a‘o]@?mpg})n;}};ogpizomm% & i Wirpeliyl ;ﬁmﬁmnn‘m qugterigy
R are as defined herein; to provide a conpound of
Formula 37: 37 (c) treating a compound of Formul a
40: wherein R1, R2, R3, R5 and R6 are as defined
herein; with a sulfonyl chlhgride of Formula 41: C
R4 41 wherein R4 is as defined herein; in the presence
of a base and in an organic solvent to provide a
conmpound of Formula 42: (d) coupling a conmpound of
Fornula 46 mhereln Rl R2 R3 Rn and RO are as_

o o ~ e




separation of the substantially pure or enriched

stereoi soners directly under chiral conditions. See:
wWORovat7238 rving W, Ed. Drug Stereochem stry: PCT/US2009/035804

Anal yti cal Methods and Pharnmacol ogy . New York: Marcel

Dekker, Inc., 1993. [00275] Under nethod (1),

di astereoneric salts can be formed by reacti on of

ntionericall pure..c bases such as_brucine
Thos e}Q\%ium? mamc 18} }‘y &g Eek ’} ammmuum gudternar HQH’IOYBUIH qromatic
B i ATSREETT e S éhn ine, a- Y1 e

ammbmpﬁﬁ,rb}ah@iﬁhydﬁﬁm Lﬂ@m(lﬁiﬁ'ﬂkhﬁh @mnlﬁg)thloaﬁﬁmtdﬂae ahd k@fosidns (c.g.,
asymmetri c conpounds bearing acidic functionality,
mf“awhé’§“"’é@r§f69(% P¢c%ci d and sul fonic acid. The
di astereoneric salts may be induced to separate by
Eﬁﬁﬁ@r_]r achi,Qpals ﬁﬁs%%t(\a; )J 1'&51@&& Qﬁlmglre LORLS g@m Qﬁ@f@‘&ﬁ&t@p Wf\« [sulfates},
or separation of the optical 1soners of am no
suiibnﬁm@mdmthmwf@mn sofifichiorathapanbionytki o tonersab! fopnics amides,
h as sul fonic rtaric i

miaiT G PiE Tup A SRR BRI BB et P PPl rapprecs

orgar@bokh@), h@%@ﬁo@@é’@r biGySabipsatc] RAZTBIofhdsgrnat i vel y, by
met hod the substrate to be resolved is reacted

trh(pwﬁﬁﬂu%ﬁ@hﬁﬁeﬁiﬁlp@@é@%ﬁt»aeﬁchﬁ?e‘t clyenpsbmatipenties. wphalt
ai I e f
s BFL L PIRLLE REb ke Bl R B o e o
semiddhlieyogrGansss, haicgens 1Q94chiprid 2@ pmif¥sastiaiceoare ti@her class of
anieng %Oﬁgg&)eﬁ%{qw} ngg{s nggré&%e %}ef %f{ﬁﬁg%ﬁg%‘ "1t; gralnclzc anion such as
formﬂ@ rah‘éﬁ@isﬁ'ﬁ@& SRAS S sphaiCh oBR o RN FEHk ol rrgfc' vatives,
| owed by separ at'i or? tﬁe di ast ereoners and

h droI ysis to yield the pure or enriched enantioner. A
im?‘?‘%‘ret H@t@ic dfivide bardeisenireg, Bpekoaplegodd. ByPatemi ooy €8 5adRE ng

v SRR o PRI YA Sl Sghtos. o,

in U.S/0shet Nest 604, 3ar MERNOK M ATABIRésthuoFomRLayh), pREMYD.S. Published
acetate (Jacob |11 Peyton. "Resol ut| on of

Applicyias 2806enbY i G5t P @M%Q%N@ﬁ ERjing graguples of tonic liquids
inclu%?)é%%'?bg{n%%_}ﬂﬁb@&%ﬁ%% h?g%%%ﬁggﬁﬁ Iilcl\%gggii%%)"{ thy‘:! ¥ rtn%lg

imidapaitenbo(tnitwreindndicapa iy zicqFhine | H}F-MNIVIR eslgeé%tmam For

i Sk G GOMRES 8 ABIem AP RSk er Bahey S0n ArHGh Boar |

igtr&i&@%@f&&dﬁBﬁﬁﬁi i@’ SHEPALAL- Q%l&ﬂ?wl‘ﬁﬁ@é&%h@& }Q“Xa@i%r&? asplaid
rever se- phase” chr 6nat ogr aphy 'owi ng net hods

([ BrigdpArsgt #- drtydf-methppinidaetion Wi@i[ﬁinsmd@iihdl (%efsiiw@th‘ﬂ)
L
oot S SRR LBl QBRSSP Pl RS R,

methylghRgn@nChthelsuFhtvonary MiEse) (detghthdJ. , Ed.

Ch| raI Li qui d Chr omat ography . New York Chaprmn and

1989; Ckanoto, Yoshi o, al Opti cal
| @%ﬁ} es 8 Ret9rdntiond disy a%%cyﬁhﬁmiwé %’hah%‘?%lne‘%’"%v or an organic solyent
{e.g., R8s R%rr a@limc\a‘ﬁdl &lﬂ ]@d th?{hq bRgL @W S Akeri; al, which can be
1heny car bamat es o ysacc arides as’a chiral
dissolstdatn aonaganiphdsent Sudl asaflu@h, tbnm@mg rnolueiv kyleb4,.3ihE GO0y athane,

. .375-378 Enrj ched urifi ntioners.can bhe
ethy! B EPERboB) Shotrduoudils S8 s a e B RS
procefBd, Ll JPRhREHE R SenMstidh AWNMBLRehag@ RT3 @@101@@%‘1@&{ as

opti cal “rotation and circular dichroism Bl OLOG CAl

(CHEvatidamion. rogzrete Bldede, aubiartiopy/ otleinmad 77417,
(V600E) was co-expressed with the chaperone protein
Cdc37, conplexed with Hsp90 (Roe, S. Mark, et al. "The
Mechani sm of Hsp90 Regul ation by the Protein
Ki nase- Speci fi ¢ Cochaperone p50cdc37 ." CeU. Vol. 116
(2004): pp. 87-98; Stancatqs; LF, et al. "Raf exists in
a native heteroconplex with Hsp90 and p50 that can be
reconstituted in a cell free system" J. Biol. Chem
268(29) (1993): pp. 2171 1-21716). [00279] Determ ning
the act|V|ty of Raf |n the sanple |s p033|ble by a_

g, g, .4



central nervous system Hodgkin's and | eukem a.
Anot her enbodi nent of the present invention provides
wo b@onse3®of a conpound of Fornula | , or a st ePEDUSHAVO35804
or pharmaceutically acceptable salt thereof, in the
manuf acture of a nmedi canent for the treatnent of
cancer. [00292] In another enbodi nent, a nethod of

5}%}5} Cﬁﬁ{rﬂgo PEXI@ n%aqgia?a z‘ﬁEQ %%o%niﬁﬁ% th anmgﬁﬁa'e oroificnd of

reat erein
tn@caﬁmrabﬁhgﬁﬁm@uk@,ﬁgﬁﬁ;nannal a therapeutlcally
ef fective anount of a conpound of Formula |, or a

t ereoi soner, .tauto pr.odr r harnaceutlcal
10062 CdBeaBF 6 LRI e EaPTC 8098 kbt gbEdP ehbep can
mdu&hﬁ aff %Sfﬁpimétﬁf{ eRLdRR 1PIEMLACSo drii8att B0y dfh LAMRAMAL during
Formula | , or a stereoisoner, tautoner, prodrug or
&astirmﬂm@euielacabﬂsya}aé @e prghl- ensfabitacztlmwnﬁebt self-psspimbly of the
ament for th

POty TR 1 028 1 ABH n SRR ThEHt O b1 CCAC pr G gy besed on

the totd)RMEH: N HRI@WIBesiohhe use of a conpound of Formul a |
, Or a stereol soner, tautoner, prodr ug or

tﬁaarnaceutlcally acce table salt thereof, in
0063 o HAGHHF Mg BetnaFeaEAboly o B hE 1 e b%*f £ be tailored to

meet ﬁieq&ﬁ%fh di & %\S‘ignt alifh %ré#&gﬂgﬁaﬁ H@%’cﬁ&p{l 6‘6@@% nlé#tg €%

I'sease’ i s ycystic ney di sease
applicatiot h&he em‘@@dmaitmmtqr tiae mfah,ﬁmglu Cbiﬁ’l tb&f bi\beint:sb;ﬂ‘gvmef rhatead!icag vary
r S|n dm ni sterj to a eed ..
snd el G HaRE Ly ToR PRI vt e CBACCHL ¢y ﬁBé%d%ﬁwh the

balanFRORMHE Blokk coﬁﬂvﬁcﬁt %r@&k%@%&méﬁ%&%ﬁ@ oPhIgEF ug or
pharmaceutically acceptable salt thereof, alone or in

copolggabimaticdmud tag. ondody Wfbrbemadfdmut@ i mm@iwp@ims@s’me atoms
{e.g. o%gx%toalg% éndcda;nn% %%%r el troé\?/} ecn b tg?é%G] a%nn %ﬁgg%f Cﬁé\. block
copol¢@BPIheSiragva dmawzros beBEdtRNGY ch@dRiaBBdorh ﬁleﬂ@ﬁd vafh s @Jﬂion

treatnent an effective anount of a _conpound of Fornul a
molequle () ohthei@Hesngignes - g1 HHar e htCal RS Bdddpiar sation (B)
1 r e i cgqp @R W thyone or nore
° hesi%{}zllL hltqgﬁé cgﬁ%%%ﬁ 518 15\5??1}%1 anét) [ %igg’e\rl\é b@jg pgrr?t i es.
other OG- entsnthonenit Uigtdenn éﬁhﬁ“ﬁld&é at g rdidtes x,bvaimgb anmsmaa 2.,

. .sarcoma. [00298] I.n another further enbodi
db"“tiéiﬂc éﬁi ‘@4 & Efé’r‘ch SRRSO HHEGRET £OT £ HETASHS GBfFﬁé‘“r?tam‘ll‘ﬁEtO
enh an@@ﬁ@lu@ QIR 11tP oSS HATRHS sGLLdsc BB UM EL Ly hEr ANRCHuring the
further enbodi nent, the carcinona i's an adenoma or
anneajdenocar ci noma. [00299] I n anot her enbodi nent, a
nmet hod of treating or preventing a di sease or disorder
%Mﬁdﬂ{ ?«’}n‘? nuﬁ%}e ng?ts om Xy he e%oihgﬁz?‘qg%nk I ?t erﬂéenigum? dgmaltm can be

geiectﬁféiy&la@eﬁr‘poumﬂlﬂﬁd EDthm;Hpamk@ an @broanﬁtcef“@@h@m@iespmcb U, g., a fitler
phar maceutical ly acceptable salt thereof. Exanp
compeentErnarEREias. WHE drSardEre i eiidee 1opif e f%%mmhfy

and WEH f&ﬁa@goﬁ e SGBIERL a5 Jﬂﬁd?%@ﬁﬁﬁt Ilnsﬁeﬁ‘?il @Gt 6dsfs Q4 selective
St

breast, ovary, cervix, prostate, geni tourinary
rﬂmﬂmf@bhyoésopwagwsﬁmh&njmg,ﬂghn&bt&shanhprm@unm@@&@mbmmg%

ker.at.oacant hons,
remmovg o P e EaT o G R BT S, O Do g ths
incorp@fit® ki By ant J}BcRHEROGAHEHRANBY (DRNGesARoNR in AN T,
pancreas, adenocarcinona, thyroid, follicular
carci noma, undifferentiated carcinoma, papillary
carci noma, sem noma, nelanoma, sarconm, bl adder
carcinoma, liver carcinoma and biliary passages,
ki dney carcinoma, nyeloid disorders, |ynphoid
di sorders, hairy cells, buccal cavity and pharynx
(oral), lip, tongue, nouth,spharynx, small intestine,
colon-rectum large intestine, rectum brain and
central nervous system Hodgkin's and | eukem a.
[ 00300] I n another enbodinment, a nethod of treating or
preventlng a dlsease or dlsorder nDduIated by B Raf

o o, o o



al kyl ati ng agents such as thiotepa and CYTOXAN(r)
cycl osphospham de; al kyl sul fonates such as busul fan,
w0 pgeosBE an and pi posul fan; aziridines such aBCT/US2009/035804
benzodopa, carboquone, neturedopa, and uredopa;
et hyl eni m nes and net hyl anel am nes i ncl udi ng
al tretam ne, triethylenenelanine

triethylenephgs m de, rlet | enet hi ophosphor ami
cxangly By PEARGE Ty ORGl ST TBL 26 6Y B OB G goreame ecies
by cotditatiasl bf‘ @&Gm%ﬂ ARG FARAG) grodp GRARY @ﬁtﬁ@@blﬁ}mm blocks.
(|nclud|ng the synthetic anal og topotecan)
yostatin; callystatin; CC 1065 (including its
i}%gdozigréylﬁpicc@pi CESPRC NMEr Binhs| egded St J9dperganic heat resistant
mdtcﬁﬁl? ?Q&Lrsog Pt pyg}}’i&k gﬁ &R%{}hb}? 'ﬁ}f\gﬁi]s No 8}5%’ @it 1%) Béﬁ? W2 dhains of
an ryptop ycin tattn, duocar
the block cbpudymgr drilew S_)satﬂaezttb @mﬁrthé p@smd(}dﬂ%& 891 1@1@1\. anneal, for

| -T™M el eut her obi n tjst

@K’ﬁmggr a&&*t%ts%t o ﬁgaaézsaacgﬁﬂgiamw %ﬂ&iﬁ@# b ety afheggum 2.4-
pentafBdi R ALRUCT |, m& ;l.ill &c‘id@g‘lh Qﬁétﬂ‘%ik&m %c@ﬂﬁ@&% RhaMud8xysilanes and

estranustine, ifosfan de, | or et ham ne,

kﬂﬁé@m*dﬁl@sh @miﬁ@wk| }.‘d@um (s@g hp@i[s sz@@squioxanu. metal .mmdc PIeCUrsor,

o EURIEL AR SIS ISDESAGE Py PUSSNIRHLER, i
(Ti), @iahﬁmﬁﬁ (A, m@Wb@@ﬁ;&O@ﬁ@) Roldf{@Lg MkatduRe(’:), abstiAeRy),

ni musti ne, and ranlnnustlne antibiotics such as the

Zm@@ﬁ@oﬁ’% Bupier b0t Tegdipe (), leed(Hyredrin Wo) espagiofiay See,

oS VR 0 YT oo hoari o ATSRALL L AD9R

UbP6ﬁ55Ud$ﬁ@wﬁywennaun A; bi sphosphonates, such as
cl odronate; an esperamcin; as well as
o] I nostatin chronophore and related chr rotein
10066 e e BRSO P DO HoP B AP ST FOAPE Rgrepared by a
direcBGhiNRANEHRiquaUt &AM, Bs dACABET InNes 258 QQIBQ@QS‘SFOI g,xamplc a
cact i nomyci n, car abi Ci n, carm nonycin, carzinophi |
wquo@hﬂdﬁm@mimm@vzﬂ@ctqfﬁ@ﬁy@ﬁﬁai cofapnmeubd ey (e.8. »mene monﬁmc )
f“)ﬁoxgc‘%‘l__\;i W&ﬂg{in ¢ b? d%&so%oa &Iurél?lé)%ion_ Ak kog}g » %,61‘0&;,0 )?(i_},riil}!%m@thvmlam
monc@sanenbepRad icngntexes &tbin@tg’;knh%pﬁﬁ}éé4’~®<hﬂtd§h@nﬂ&%@ﬁku:bp61@ﬁm {e.g.,
and deoxy doxorublcmzﬂyE epi rubi cin, esorubicin,
poly(§tgraRrein-8P W erardeime éﬁhmibﬂﬁw SRy OrHENSEh as
mtomycin C nycophenolic acid, nogal anycin,
fo0s79! | \F&Q‘%ﬁl"@%’f dpﬁaﬂgk%}{&!}fﬂwmqg&fih&Q@ﬁ%{enm RMLORY Ghfies include
quel amyci n, rodorubicin, streptohigrin, strept0200|n
poly(tyroerdi-dbin{divbgnisiexgncy (HobEAINE), zor ubi ci n;

poh(iéogxf:%gqoﬁ?g ”f“etfgfé}li%}hm% Jﬁ’t“pgg ﬁ ﬁ#grﬁg%éuch as

poly(idenemnd) af hdly((BRshal hexaiahy Pl SO pties-PREMY)] Met r exat e;
purine anal ogs such as qudara i ne, 6- nercaptopurlne

poi\'(wﬁmﬁ%p@lmm‘timﬁ«é@é@ﬁw@ (Y it WS heohal g -saeh (agadienc)
A’S—bé}ﬁg)'&l&gé i po%aogﬂdﬁmg'(ﬁlg 1s§iaﬁ OXny%EﬁS% L&%@I ({6804) and

uri

p@lvgmﬁﬂ)tmb@ima1=ﬁ1b@ﬂjm)dpﬁe>, P“ﬂhﬁ%b@e ise psuﬁiﬂnda@aup forms a

calus%erone, dr onost anol one propi onate, epitiostanol,
coordipainp Pkt Wi 27 NSRBI eRe ARE OdT enal s such as

am nogl utethimde, mtotane, trilostane; folic acid
ga%sp epk@@f %h%ﬁhﬁ&l%b @ﬁ A5 QD bFﬁé%Jo@»m@Q:@@Jk@‘ir@@ S perpendicular-

dophosp hami de gl ycosi de; am nol’evul i ni c aci

Oriemeﬂhidmsrﬂa@l ap:oxifisiat pravess (bes titabigtt (U sanetiens:oxygen plasma

edat r axat e; defof am ne; denecol ci ne; di azi quone;

el fornithine; elliptiniumacetate; an epothil one;

etoglucid; galliumnitrate; hydroxyurea; |entinan

| oni dai ni ne; mayt ansi noi ds ;such as maytansi ne and

ansanm toci ns; mtoguazone; mtoxantrone; nopi dannol;

nitraerine; pentostatin; phenamet; pirarubicin;

| osoxant rone; podophyllinic acid; 2-ethyl hydrazide;

procarbazine PSK(r) polysaccharlde conplex (JHS

o o



reported, the foll ow ng abbreviations are used: s
(singlet), d (doublet), t (triplet), q (quartet), gn
W@ owontps et), sx (sextuplet), m(nultiplet), BET/US2009/035804
(broadened), dd (doubl et of doublets), dt (doublet of
triplets). Coupling constants, when given, are
reported in Hertz (FE) Exanple A B- Raf | Csn Assay
etuhu&s‘)mag%o li‘i Lfg 03]§8g rwéow té Xlﬁ,a‘not\. r@g}pgnu Pb m, (*1 %ﬂ}? of F%ac polymer

sse
domdiﬁh&ﬁﬁﬂﬂﬁﬁél’t e igfrgfadmc c@b@f’@ﬂi @xﬁﬁﬁﬂh@cﬂ@ u’(d?ga*m oxide, which
r econbi nant MAP_Ki nase é a_known physi ol ogi ¢
remaig 9etha s Eite BoRen boaEsdpyp ﬁ@slf GE ‘USibEWWG%[@WEQG%anHN
- /; J &3, ey
exampt F?g / 1%%%?%?&%%2%%(% = diﬂSyan"’W%r | |bgb§%pii§%&$ cngmon and
iron, whses tipaedtidationf oot vamohhroémmjmmﬂBe,@aszlnen‘, omtie &AL and iron
..b Qaiﬁvirus expression vector. [00319] The
qui‘e@f‘i"bty/inhibition of V600E full-length B-Raf was
estimated by measuring the incorporation of radio
js069jabet gerphosphatracly M4 e33R ATEhHaBE BloFSBAIREl - fnh86tiai 26 can
MA|d type MEK. The 30-nL assay m xtures contai ned 25nM
be capipr ﬁpﬁ@g&d Im-tp hedreng gonil iRalthic i@V Gl 2borive inherent pitch or L

Vaiuﬂ%%%&s%ggi tgﬁhm@%g@{%ﬁg@gﬁagﬂ%mw&@cog&i}m

maiuﬁz\llchn be ﬁqﬁd’sit&i Raépai baeciub aﬁpltﬁlﬁ&ti&@j gogal dibedsuionak. g?,%@ou
?65 plate (Corning). Prior to the assa
0.25- % h‘é“@o fv*n&ﬁa’i ESEAIKER %@rsa%bie F‘ﬁ@é}b?a‘t@é‘@ni BHBER é%hﬁomcthm

(CH,@B58Y1oRlLE % @#an&yicsx(ief#@ar?m:%& ﬁg‘%@&dh idely m‘sei material

r éspecti vel y e assay
{e.g.. igriatdr dtemdh pyndimerpiddi hi: d)tnndf@b 10. ithe oﬁcknbﬁmﬂiwcmod\ copolymer
b O B0 0SSO MM ] BB OB e BES2N A S
layer bR &S 6F WRDIITRBH 9Re ﬁm&ﬁ%ﬁ@f SanSRaksbsifa ané;marwt)ﬁﬁm

and the product was captured on a Perkin-El nmer G-/ B
materfgl layer i‘bp‘a&wéi» e chesT ot @6 tvheriecets 8 Halpee snealingyftiethin film
26a va?%?ﬂow]l%t u@g&heg F]eagf t h?x u@et a3 Eﬁ?‘u&hr[%f)ielrlo %e m%@&% 1!13 er 14

uct s nfer na |ona SCI n

from g agkd@int pweseetiaglded to each well and the plate was
t op-seal ed and count ed |n a Topcount NXT (Packard).

00320] The conpound les 1-173 were teste
iﬁ@’mg he 4y qgg%sfgg)uam ff% R %fn@éfw\m F¥5054¢ 1q Gax PRgRlymer
bloc kél ic em@e#%h@’t'@ the pieieremml and neut rai wetting of the trench
d|f toro- 3- (T\'f- (propyl sul f onvDpr opyl sul f%nan1 do)

%urfaceﬁ zodten] 003 28kcrStlep palymAr haleril 38 les Wastretaa iy BH-H &wh&
2, 6 di fl uoro-3-nitrobenzoic acid (17 0 g, 83.7 nmol)
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hexanes (209 nL, 419 muol) was attached to the fl ask.
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excess reagent was required i

vacuumeachifonatoot E@édhumamab}ewedhe asii»des&&hiudrrwpbeylng’le Fhe resulting

ase volut n of upon further addition af

morpIf SR anieie THEGOr et Bs RePeer thib T yhelo otenad kil 30,
32) cafi®b @X&m&y@ Rk br4000 3}l k5:0R90%R8h8r RS BT 1l Buidsion

g, . The material vwas taken directl'y onto Step B
Ckcfrqims‘iz?ﬁcogf epEM), stouatis)roRdnerrsaey (/e car bon (4. 46

g, 4.19 mmol) was added to a IL flask charged with

nmet hyl 2, 6-difl uoro-3-nitrobenzoate (18.2 g, 83.8

nmol ) under an at nosphere of N2. Ethanol (350 ni,

0. 25M was added, and then H2 was passed through the

reaction mxture for 15 mnytes. The reaction m xture

was then left to stir under two H2 bal | oons overni ght.

The foll owi ng day, the reaction mxture was re-fl ushed

with fresh H2 balloons and stirred an additional 4

hours Upon consunptlon of the startlng naterlal and
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the reaction mxture was warned to roomtenperature
for one hour. The reaction mxture was diluted wth
wowioen172and t he aqueous portion was extract ed RET/OSOEVI35804
(3 X), dried over Na2SO4, concentrated to a solid,
2-chl oro-6-fluoro-3-nitrobenzoic acid (97%, which was
used directly in the next step wi thout further
~purifijcation. Ste : ol . ) S
0078 b BN N i 3ok SR ek ichearsfnn6yr cpbadients o
7one mﬁmchiiﬁddh@?;ﬁmd wsteal Gin298pdicdhooriommb} siebS: drakemioup
in THF (4 nil) and saturated aqueous NH4C (2 rnL) and
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used directly in the next step W thout further
polymerriifdkeariiionll- dﬁs@@@%}m@r@@ @ the material that were not sufficiently heated

o el Q05 6- T ] uor 0-.3- ( propyl sul fon benzoic acid

renaf g TR it WSt LA Yo NPRE GBET AT pt bESltl gen resu

in fad@prdead®d endbetsubSibich léhtﬂﬁu.@'zﬁﬁﬂxﬂom% GhU201RrBal anneal.
quoroben20|c aC|d for 5-am no-2-fl uorobenzoic aci d.
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solvemHRaigs piliadns pasgd e ipasgfin part On ntq solubility in the biock copolymer
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then 2. 5M n-BuLi in hexanes (15.1 1.1 eq.) wa
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xy ieiig,ggﬁﬂ“%hgx@ﬁé%k Eiﬁx &Et&&nﬁ %%ﬁ?&%f ct[:r.‘_, é% ﬂ:}ﬁ? ‘:f%ﬁ%%ﬁ rir‘vL ."ﬁdsuuh as
chlordfodd, reghy! ewashla.dd@d Cﬁlimﬂ(‘ml ‘vatde bhetund, xtcuneongsthers. Ina

secam% ?nﬁ%egm uﬂ}b:érzggqc %g\%gggf gb"e%? enz%’@mr g xﬁﬁ‘%xgzs%%g%ta%d solvent

wp@rﬂkﬁétéﬂk%cﬁ@@s ety di&i@s@&m 0?@@ W rmONBaBOM and -Eba?p&ﬂ@l iTRYblock
bath was then renoved. The m xture was allowed to warm

COpoifféﬁr @@wrmirﬁﬂgers tafdyt hethe golvpethwdpeitch fwet e n(EFia The

cvroPaSRORRA AL A eh PSR vt S HER AR B e
cxten&flﬁ@ fiohehe G‘K{pl” agh o \wirtihe BUOAGcrTN e 8XI"b&EIs" WBhe BCP material
hed twice with a saturated Na2HCO3 sol ution, once

at the qugﬁx g}\mrg;ﬁ ﬁi@{rm@gcbgié:rm%{m %s§i§1&§§§gr@§;ﬁﬁﬁﬂrucmre§ starting at the

QNCEALEAL gt o INE dGau. MAS ol i@
s A R S T b R PR RS A8 B ygion of
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s, 2H), 5.40 (s, 2H). [00335] Step B: Benzyl

3-am no- 6-chl oro-2-fl uorobenzoate (4.3 g, 15.37 mol)

was di ssolved in dry dichl oromethane (270 ni).

Triethylamne (5.36 nL, 2.5 eq.) was added, and the

m xture was chilled to OC ,pPropane- 1-sulfonyl

chloride (3.63 nL, 32.3 mmol, 2.1 eq.) was then added

via syringe, and a precipitate resulted. Once the

addi tion was conplete, the mxture was allowed to warm

to roon1tenperature and t he startlng naterlal was
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benzoate was nmade according to the general procedure

for Exanple B, substituting 2-nethyl propyl sulfonyl
w@hkdoonias f or propane- 1-sul fonyl chloride, meCT/LUS20MI35804

Mt = 428. 4. [00345]

2,6-Di fluoro-3-(2-nethyl propyl sul fonam do) benzoi c acid

was prepared according to the general procedure for

: xanpl e C, sub ituting methyl-2 di fluoro;:3-( 2=\
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propyl sul f onyl) - propylsulfonan1do benzoate. 1H NWR
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wettibghzgtiface such that both {or all) polymer blocks \MH equally wet the vapor interface
(3-fluoro- N— or opropyl sul f onv

6-chl aro-2-fl uoro-3 u
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il 7 epared according to the general

1nmﬁ%€ 8 éﬁég@”%Q%ﬁginple L substituting benzyl

6 chloro 2-fluoro-3-(3-fluoro-N(3-fluoropropyl sul fony
E{P{B?S}) prIn mlpsmdefm ﬁ&mmgagapmpeaﬁe of tbze trkaedzyixt%es 28,22, 24, upen

anncz;%%§nt;8 é&n@el &ﬁsﬁﬁ) g,g goivg%g,i Sg w1 ) P %b?ip lelsgrg%l) ]:( pglq] /mer layer

28¢ eg“gyt)géMi% 91 éé”hﬁvi‘ L@;ﬁ%ﬂzﬁ@ﬁéh%ﬂ&19}5‘(@@!&9‘31@@5@9&1% 8819 having a
uor o- 3 I'uor opr opyl sul f onam do) benzoi c

Vvidthawdof@m%ﬂ WEs {cpr: ,e:pa#‘ edh, acelordLhgot richenpeheriath extend the
e ngﬂgan ele}—dugfg \I»'I%r}bx?r(tgngﬁ%%ms 38 bsxt pmi%rrcé] Biock (e.g., PMMA domain} of the

biockfdop @ik RF SRk L] p@%m Q)0 ERZOHGy:AGI2d ah@bnds 22 of the trench 16 to
6-chl orqg-2-fluoro propyl sul f onam do) benzoi ¢ aci d.

form gilinpgietage haishyr V@ttgwl.gdayql l}gﬁo‘@ sh thegbiclopsr ot e pgetting layer 32a
ey PR SHLLAADT ORL L GReI0) Doy

neuirdd m{mﬁgﬁuﬁw@ﬁ B/ Owdr R 4athd edihithdodks sk unialpiofortmtdapt the wetting
3-anin -di f uoroben oat 24, 1 nmpl| d, .
ofa pf ?if‘aﬁmﬁ é‘«f(@i&: DS (IBE RO Wncifpd b %deiﬁﬁ%’d il (o.¢. the

Iﬂmﬁﬁ@a@kkpn mxture was stirred for over tmo days at room
ténperature. The reaction m xture was diluted with
met hyl ene chloride. The reaction m xture was then
{8076)as Kﬁédddm oh tgreckegliso usersdioatand nooplesaiar attbd g (@ of the

ne_bri then dri ed,%ﬁe e
onic ?(51? ? é@aﬂ ‘ithg aé:gl‘rv] egg“du} gfng (amt %fqg% poi‘;yilne% ocks \;e Nﬁt EO@u ning
group? oBPMMA or PEQ, efc.) enhances and/or induces perpendu, ular orientation eé‘ Lhe

di fl uoro-3-(3-fluoro-N(3-fluoropropyl sul fonyl)propy
POLYDYSY e B HEIRE Blaitte al(ﬁ%hd@s ENRIOL FRARARTO RO M8 mm@f»ﬂ% of

¢ : alyfern: P Bin
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withiimaﬁph@ﬁey and/or decreases the nurmber of pattern errors (e.g., disclinations, etc.} in
the so 8- d|flyd££n§ (3-fl uoropropyl sul fonam do) benzoi ¢ aci d

2,6-Di fluoro-3-(N-(3-fluoropropyl sul fonyl) propyl sul fon

am do) benzoate (38 g, 120 mmvl) was dissolved in 5:2

THF/ MeOH (250 nlL), and a solution of lithium

hydr oxi de(8. 779, 366 mmol ) ,jn water (50 nl) was added.

The reaction mxture was stirred at room tenperature

for four hours. The majority of the organic solvents

were then renoved in vacuo. 2.5N HO (500 nL) was

sl oy added to the n1xture and the resulting solid
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4-chloro-2-fluoroaniline. 1H NVR (400 Mz, DVMsQd 6) d
7.48-7.32 (m 5H), 7.1 1-7.05 (t, IH, 6.94-6.89 (q,

WO B)09/187238- 5. 49 (s, 2H), 5.41-5.39 (s, 2H). [ 0PGBB$2009/035804
Step B: Benzyl 3-am no-2-chl oro-6-fluorobenzoate (330
ng, 1.2 mmol) was dissolved in dry dichl oronet hane
(11 8 n). Triethylanine (0.494 n., 3.54 mmol) was
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m xt ure masallomed to warmto anbi ent tenperature and
phasegion #8¢al6. hours. The mixture was diluted with
di chl oronet hane (11 nL) and washed with water (2 X 50
+4¥L) B L d
o0l) SO B2l ko DY 0 il o
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, W(E4OOI\/HZ d6-DMSO) d 8.00-7.94 (g, I|H), 7.59-7.52 (t,
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regicterpaeatiacieciTheontdkiurehwastide (dit hedtto Lasxgihtm Dihe

th ted t f 4.
self-affsirhic et ad RakeBh O Bemad e BHE st BN eboticd
with .ﬁ?(i;? ARk M\taﬂt LA IR Pib rerdl @ BXhEAGLS WRES AR S the

wat er and brine (1 X), dried over sodium

blockggpsismer @ﬁ@u@ Far ted e togistire ol -treqiabled polymer material 28
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trenclih Z [iramd By me(bb&kﬁbni [(BOXGRLShenBr nBenzy B8 can be crosslinked

ﬁbchl oro-6-fluo 1('Jpro yl sul f onam do) benzoate (174.5
globa Lél@&%%%str%?i}a%% P Je BT B dPBRREFRaLEe polymer
maier(a?2§4 mﬁ)ﬁu@@Q ihn%ﬁtr@goﬂg L Bakl %&m@g&lﬁ%iéﬁ& ﬁgg’n?cr Whterial 26a
e reaction mxture was heate
can b¢ mnolﬁd,rfouwsmaﬁedby henxglehqiieds it ciomimed. anbi ent
tenperature. The mixture was acidified to a pH of 0
oosoll | QSR Shipr el SRR SREC R 1R 3 psimen
mask adjiugted L FIGPHL As ushingd sak ur aleafme0di ddMains 32 can be
bi carbonate. The m xture was extracted with Et OAc (2
selectygply rppevesdoriaen ¢ sieriaravksraebaird o b mwnm» $itg g separated by
o ) K t, ot ihe sndartvr
th\,xe%\%nggh%u}né 1Wdo Qu a$§i xgiyslgg‘f}ht?\&érygl vg%filag %‘)ang@(, efch the underlying
substréfpriépy| sul fonam do) benzoic acid (75. 7 ng, 0.2560 nmol,
56.6%vyield). M5 (APCl-neg) mz = 293 9 (MH). Exanpl e

oo 5 G et 0.3 BROPYL A e dol sl 1D 12 o
select@elyFe 8y mr)cx‘éﬁ§iéj b$ %Q}’ é!‘%ﬁl) %‘!11‘@/ a@eti'e abHFdSsatdpnated

aqueous NA4C and cool ed C. The m xture was
treated with zinc (11.8 g, 181 mml). The reaction

m xture was allowed.to warmto anbi ent tenperature and
stir for 24 hours. The reaction mxture was filtered

t hrough G-/ F paper while rinsing with THF. The m xture
was acidified to a pH of 1,ysing 1.0MHC and
extracted with 15% 2- propanol :DCM (3 X). The extracts
were washed with water and brine, dried over sodium
sul fate and concentrated to afford

3-am no- 2 6 di chI orobenzmc aC|d (1.40 g, 6 82 nmmol ,
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N-(3-(2-(dinmethyl am no)acetyl)-I H pyrrol or23-bl pyridin
-5-yl)-2,6-difluoro-3- (propyl sul fonam do) benzam de

WO @3 1t236t ep A: A sol ution of al um num tri chl BET/t82009/035804
(0.266 g, 2.00 mmol ) in 1:1 DCM CH3NO (5 nL) was added
slowly to a slurry of
2,6-di fl uoro- 3 (propyl sul f onam do) -

oos) Setliat 5 Phs SRR ARSI HRETE B Bt Rd®E  cxample
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with LR IR RN o R MO EID S BT A8l he picepr
biog&&ﬂ;@@bh&r tredcick an atithcidar ghlnaskanae. ge ot Dal6EG] fiokerPfositioned
hours. .The sol uti on was .cool ed .and . di h . .
betv Sl BRI Ch ek S IR G TR SR SeSE B pelem e
2% to %ﬁ%‘% 0(1 adfli (¢ Eh &1 QLORREE: J&@&)edrsm Weh&d %}bﬁ%d?%@ befNmed to
S, [tered~and concentrated under reduced pressure.
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with f\, g% g% tﬁésl:% bopande) benzarde: (158, QWE@&?@}@%SL& BOltha.
ep B:
embosim(l%ﬁ@( EXI@W‘&%MWP yeavHhpy b ienang gy g Aolgriqd) by brief
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sol ution i n MeOH (0.181 nL, 0.361 mmol) was charged to
0083 2 ldeane vinhbdinEhs, khka&:suimia@ fdapped: andrsidtad edaat th60&lines a
. for 4 rs. e m xture oncentr
lincat et L o R e RGeSO e PR e and
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portion was neutra ized and extracted with

polyrgos opyop i abﬂ»uﬁéh@ *H(l Wiq:kA i)m L@@ﬁmpt? X valgf, thv\m\«i:“ﬁf‘xmgmﬂs

£ e g
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{17.5 Bﬂﬁ}‘@d&haﬁm 0A3malipf Sipylcat |bfa A id &y Qﬁi’hgamvd:ané%\ ﬂ@r weight

40. 49 as a solid. 1H NVMR (400 MHz, CD3(I))d903906
diblogqRoppifnerg. 56-8.58 (m I H), 8.46 (s, |H), 7.63-7.69
(m IH, 7.12-7.16 (m IH, 3.11-3.14 (m 2H), 3.03

{{}6842 S, 'I@E‘)‘@m%n&% p(\,%mﬁ%'?:&dma%s%%'(g.gg@’S§ Mo HE) be 25 1Q§ogz‘aphic

m 3H); mz (CAPCl - pos) Mrl =480 1. Exanple 8

icmpiNc(oB a(aéidtmﬁb}of’@mwni\} ityehoedied xipp rebdimple) 14 dtipy werohd]oRy 34 b form
5-

o ser Y R AR o e T QU F Do WS ey ogeectiv fon

eich g@ [A2caBe) priv@gs added to
6- d| fluoro-3-(propyl sul fonam do) -
H-pyrrol o[ 2, 3- ]gpyrl di n- 5- yI?benzam de (0.37 m,
ﬁ%ﬁb O“M depisier i K IRBORSAQ the TRty ual Pyt 3¢ Re' BdMmovedh
e.g., bea ?j‘“I QQBQ&Q)%%}%QL, g&h@ﬁg&né chpg'\%o ’on 0%%91(%@151 e tine
ture ' Was stirred at re
opumugﬁér&nn gﬂ:ﬁ subiﬁmﬁe ¢Brteht Sliwkbweh tihmilemhl I4ﬁt<;esch i 2 inet @Aoetal alloy

d extra ted wi th Et OAc
such 25 ?@ﬁﬁ%ﬂ Ay é U e RN VAR SRy AL
111&1&1&9&9&&‘5&‘515}3;%9&%&%%&'Ex@‘u('Ehﬁiw@%%#@a' 9&  @sT @M aSe like.
purlfled via col umm chromat o graphy O—TDCI\/D to
Furthegptaeshing ¢@-th¢be performed as de s1ru.i
chl orophenyl ) (hydroxy) met hyl ) -1 H pyrrol o[ 2, 3-b] pyridin
-5-yl)-2,6-difluoro-3- (propylsul fonam do) benzam de
(23 ng, 58% . 1U NMR (400 MHz, CD3OD) d 8.41-8.42 (m
IH, 8.28-8.29 (m IH, 7.60-7.67 (m IH), 7.46-7.49
(m 2H), 7.34-7.36 (m 2H) ,,7.09-7.14 (m IH, 6.06
(s, IH, 3.09-3.13 (m 2H), 1.82-1.91 (m 2H),
1.03-1.07 (m 3H); mz (APCIpos) MH = 535.1. Exanple
ON- (3-(4-chlor obenzyl VI H py
p(]o[23pryr|d|n yIV26d|quoro 3-
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and PdC 2(dppf)*DCM (0. 0031 g, 0.0038 nmol) were
dissolved in 3:1 IPA/THF (1.0 nL), degassed wi th argon

WO 2009107268 nut es and heated to 70C overni ght. TPE&I/US2009/035804
solution was partitioned between water and Et OAc. The
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NaHCO3 (25 nlL) was added. The resulting precipitate
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[0015] FIGS. 13-14 are top plan views of the substrate

of FIG 12 at subsequent stages, illustrating an
wepivodinent of the use of the sel f-assenbl ed bPOEKS2009/035804
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domains, as a mask to etch the substrate and filling

of the etched openings FGS. 13A-14A illustrate
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PWA, a preferential wetting material such as a
outsigrolby st il wer Heo by batienal Pvny vasio ks dmvicteabigi Fildd 1nillB. an
- OH contai ning nmoiety (e.g., hydroxyethyl methacryl ate)

n e r 1 sidewal i.s. of t .
B8 ﬁ)? ﬁ% »%ﬁl agg}nle & é ¥ ng&@ I vﬁrelrglgsg cﬁigﬁitxc’;ﬁa %?\, }\%ﬁa%’%{g;@r eggmpk., o
formmatehinsdsk Bg” Its i(brm @ﬂi&dﬁuﬂ) ppéhisgdinemctubblaend *24}5 @Sexuiiple, as

s A0S 16158 el adrsA PP Gormains i ot FAaMpbsedhe
2 >1b£°§un§sié@;§c§§ 1‘&1@% mt;i{éﬁtal 2%@ &0 é)???%%%% I\;IVAC%Q) : @E sg‘img i g gorous

-nodi f can
poivm@‘rmeéxaﬁﬁl és; sbyf E%] mmomdim Séﬁ axpéreme ﬁ:eaatendgﬂ«éce 2, The

remalg g D 0 A i VP PE 150 i N8 <52 (GO Yhe) 2 series of
openihERCHRSct NaBs 8'afshed IRbiRhtch) 6 AedLEIRMeds BY or other active
rinsing wth an appropriate solvent (e.g., toluene).

areasgéé; sEpeoRdiahpt eEivangky irethe ghderlySeg eﬁw@féate 1@9?01” ap7Hderlayer),

e oA AR TR SR PR, 2, ¢

floor 24 alloms bot h bl ocks of the bl ock copol yner
E{}@Emt erd depital wati (the4fikBotheofmbhes &f tﬁa ekhandk BEOVE. gj esutrix

o the formatio e endlcul e Iar
30 ’r%WBiH ConreRusEr 4P Weﬁ%’fﬁ% HRTRTIEE 8D caARe puC ‘SF" iAchsgred
materDY 48PRLH RG; 1%0@13&11{1&!11 ek tﬁhngaml VAR (€ S I}a\inﬁpltofzalotiiers
wetting random copol yner) onto the Substrate 10
tOHHﬁUﬁﬁ@ﬂgfaﬁH@m@whw:n@mﬁaﬁ@ﬁma&xnayémmﬂﬂzahﬂnanéhdmgﬂbh@ﬁnos

387 m fan Cgsg%tclg aéltﬁqﬁqekﬁ}’g@fgt"é’i esli ﬁa%%l?—é%% : & ULQ%I% o n c%amtoxs
with @ﬁh@dazr@rrhafehhmb}ﬁ at §d. | mﬁ;,,@&oﬁzﬂzg armeyt: ﬁi@'thd\@t& I ng

naterial can be applied after formng the trenches
anpl e, as a b] anket coat by castlng or

Wﬁl@%b. hké%%m §14 Dot RRPTON K EHBNS 85 é»%!éb@‘fé’lgé*d {fapsepidyd giblock
copoth . LD e
o8l EATRA o, SCRAMEGROLNTRG TP b G 8 . e
methodapanvidd orderted atuth &:gim&rt:@ oeokntshe amanches xdmyc ihaipiah|bapyepared

action, w ults in ayer sed of

more Bt @iyl PR eue Rt v (b ERG - FLBH CUIGRYRRT O

conveBRQLD 8RoBIDAGIABNT 11 AfHARIAMGRPAl N IBRI TRk @ﬁ‘ﬂ)l@'b it § mvemmn
the trenches can be phot o-exposed (e.qg., rou %

cannohigstesty prasaieg] E@)vmwékﬁ@sisihphﬁﬁhma an d&md@mfwbg methods and
ays i“n){w %ag He tﬂ%t & :,diarngg% o é}ipatta'é‘ ?ntﬁ g%ﬁ{u&%begmh%{gigmr
manuﬁe’(&hﬁﬁg altocotst i wtearidnectiden the sod chigh-throfigeicsRdges B
c n be subsequently renmoved. Neutral wetting
5m”¢§ﬁ%f SRS He specifically prepared by the
application of random copol yners conposed of nononers
identical to those in the block copolyner and tail ored
such that the nole fraction of each nononer is
appropriate to forma neutnpal wetting surface. For
exanple, in the use of a PS-b-PWMA bl ock copol yner, a
neutral wetting material 12 can be fornmed froma thin
filmof a photo-erosslinkable random PS-r-PVMM L that
eXthItS non- preferentlal or neutral mettlng toward PS
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bet ween PS and PEO bl ocks which woul d al | ow sel ective
removal of the PKO domain under mld conditions. There
Wa@e@oliines at ure exanpl es of the conpl exati on oPCPUE209/035804
groups with potassiumor |ithiumcations, but these
el ements constitute highly nobile contam nants for
sem conductor devices. In some enbodinents, a polar
{@{}1{%3& }lq‘s Lﬁé‘lﬁg‘t’;‘% htgggigx@? 8%11%1 (S:H% r}‘i%%ﬂ e M‘gltag?( g&i%t th¥ Piaterial with
one (¢ omee idiialidyod seordbe wmfoﬁﬁnereé fbd im/en*ﬁmnpémemxﬁn@rm
impr%M“\ﬁet ﬁ/fﬁgsg{mgﬁt Wr{gﬁgg}pue}f lél%gl}gtg%ggg%%ghfl}%aﬁﬁ and L?f(m ors)
througR nb&@lﬂéﬁﬂﬁ Br %&hn@*‘?ﬁcﬁgﬁ @ﬁ%ﬁ' d%{np‘ﬂ%qel detfl Mmk &pfoia}r‘qliéﬂ' %\thhout the
exanpl e of a di bl ock copol yner at can be utili zed
introfStign PVMEhL rocibalmpbirmrmm doped swiitir (RED!doatddilgol d
o1ast N0 rtieles of a size less than the dianeter of the
POSEPF YYssenbl ed cylinders (Park et a!, Macronol eci des,
2007, 40(1 1), 8 1 19 8124) [0049] Although di bl ock
091 ﬁX}pQﬂkwﬁtﬁfgﬁ s@&@ﬁ&l@ﬁ'ﬁbdlmmﬁib Qatd ‘d)éd:ﬁtﬂﬁ@hh%ba aafBedriPBNkerein, it will
ther types of bl ock co ners ., triblock or
be app%ubqta&:lw @pse@ﬂ@gqﬁgm@@kﬂ W}ng;ﬁng@mg@éﬁmh is calculated
c S
o S P eI p ke £ uﬁdﬁ%ﬁ%ffﬁ T oA PR IR T
pph@modeg infd@PSed toRMVIEe: brvREG)atiaidrABAxiGopohay @pevstesmc;trda& to the
. PS-P aPS, P S-.b- Pl -
princ G PoLEGT a*fﬁwfm%fﬁaﬁf &gy e g HE Pention be
HimitQmRd B%ﬁie}&lﬁn@'ﬁgd BRAH8 ki) ih@bof MG disclosures of patents, references
m crophase- separ at ed donai ns, can be control | ed by
and pghianicheritadhin e apbtaiok scopebymmicd hrolcdueicanensl. ght |
MA and volune fraction of the AB bl ocks of a diblock
copol ynmer toproduce the desired norphology (e.g.,
cylinders, lanellae, etc.). In enbodinments in which a
| amel | ar-form ng di bl ock copol yner is used, the volune
fractions of the two blocks (AB) are generally at a
rati o between about 50:50 and 60:40 such that the
di bl ock copol yner will m crophase separate and
self-assenble into alternating | anellar domai ns of
pol ymer A and polyner B. An exanple of a
| anel | ae-form ng symetric di bl ock copolyner is
PS-b-PMVA (Z~35 nn) with a weight ratio of about 50:50
(PS: PMMA) and total nolecular weight (M) of about 5 1
kg/mol to form20 nmw de [anellae (e.g., wdth of
about 0 5* ). To achieve an annealed filmin which the
| anel | ae are surface exposed, the Chi val ue of the
pol ynmer bl ocks (e.g., PS and PMVA) at a conmon
anneal ing tenperature is generally small such that the
air interlace is equally or non-selectively wetting to
bot h bl ocks [0051] The L val ue of the bl ock copol ymer
can be nodified, for exanple, by adjusting the
nol ecul ar wei ght of the bl ock copol ynmer. The bl ock
copol ynmer material can also be fornulated as a binary
or ternary blend conprising a block copol yner and one
or nore honopol yners (HPs) of the sane type of
pol ymers as the pol yner blocks in the bl ock copol yner,
to produce a blend that will swell the size of the
pol ymer domai ns and increase the /, value. The
concentration of honopolyners in the blend can range
fromO lo about 60 w-% An exanple of a ternary
di bl ock copol yner blend is a PS- b- PMWA/ PS/ PMM L bl end,
for exanple, 60 w-% of 46K/ 21K PS-b- PMVA, 20 w - % of
20K pol ystyrene and 20 wt-% of 20K pol y( net hyl
met hacryl ate). Another exapple is a blend of 60:20:20
(wt-9% of PS-b-PEQ PS/ PEOQ, or a blend of about 85-90
-% PS-b-PEO and up to 10-1 5 wt-% PEG, it is
bel i eved that the added PEO honopol ymer may function
at Ieast in part, to lower the surface energy of the
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copol ynmer that are avail able for selective
coordi nation or conpl exation with the cation nolecul e
W@ Bop/1oR238 he ionic liquid, e.g., the nolar ratPOI/U820091¢35804
oxygen in PEOto the cation (B ) of the ionic liquid,
or nononer-to-ionic liquid ratio ([ Z[ K], e.g., 64).
I'n other embodinents, the ionic |iquid can be included
al:k-yely high amount, e.g., about 1-50 % by wt,
Fae~HotH conplexatlon and a surfactant
eff ect | A encBiBUT oiin g A A RGSrueiieddsofaid: hdiyri AR 0amEe
sel f-assenbly of the pol ymer domai ns during the
COMPAKHEal . | n sone enbodi nents, one of the polyner bl ocks
( € hinp LRI %‘Qﬁ{bl gg 8L Dar %ﬂgacbnﬁo&ede 8 n\é? kymﬁ%% hthin a
structred to | ncorporate an I nor ga t or
trench peg inegrigklager, onatht sd&%}s&mecmﬂmnﬁnﬁi"y\ur{gﬂ imghamnsaaiaﬂ pgiting floor,
whi ch doges .not .in fere with e ionic
and Pty ST Py sy IS PP R B S i 8ol i block
copoBhh dﬁlﬁﬁesﬂilé&t cdf%t}%'iéz %ﬁn%@stgtm cIBSKlndPORS @Jf £6Lk¥ 8opolymer
fenoval of the other polymer domain (e.g., the ngjor
and agomud Hgnidrand n some enbodi ment's renoval of both t he

oSt B e R P IR G B BB O b augieria
self- ab&nﬂﬂ@ﬁﬁto&iﬂwmﬁnhg R GH 8SmIEROWNhE firdt BRcRIGhd a Sccond bi@ck of the
a direct synthesis technique,

f or exanp
block (hgew BuF gwﬁ@c? Bpesliafardn thafsrghfver @ﬁe%“@@@yth@ ienoﬁh of the
trencGONMPl €xation or coordination with a reactive group of
one of the polyner blocks. 55] For exanple, the bl ock
?gg?L¥a rC I”I%(Q? e(f Oe[aqlaig‘(? qg? t\?,}\t'/ldt il'lh Qlf‘lhlg? é%?y@*%ggr}?cstswgix L()Hl}“)!‘ié»b
aboutlias-58 %hbght af fenddiy ht;@ldpﬁrﬁh @ﬁe Hadecpad haelocgRabmisnef.
the bl ock copolymer and will segregate with the
pol ymer;yphaseodrding: § NeLaBReRd ionfefqueX@&MPh®es & BBLAL cation
salt, an organic netal salt (e.g.. |ithium 2, 4-pentan
selecigd fiomeihe grovpyEheHingR Zubslityen traiseaiivmat pyridiniems, parolidintums,
0 koxi d s ( .
s BB 8l B 1L LR LR Bl g e
sdﬁnpmacursor (e.qg., ponS||sequ|oxane) metal nitride
precursor, and metal fine particles. Exanples of
mgt al s Thoedodea it a@xpn \me Hedioan; M;me( & mteh Ef@ﬂﬂuUﬂkelected
Ti)5 alunlnun1g@ , bdenum ( M), J3
from PE SEPHUAMEIRENE of iqgem, ém m)wiffm e@iﬁrxums(@m)dms imidesen

muhagtag% %o?’a@ﬁ@&&ﬁo%ﬂ%%%@ é Xagﬁﬁe (5 {?}éﬁ E%%?»/ ‘é\ﬁj@%b@&ém&o Usmg}aomawiatc,

dumnﬁﬁ@%ﬁb@ﬁﬂ&&sa&bhmoggmkgﬁﬁdgsﬁﬁamlogles Inc.), d USP
6, 565, 763 (Asakawa et al.). Block copolyners that
| BCOr POLAhRHRA JdfN0AGAN Cha3 A8 S o8N pBl e rREPESRAE BGther
by a direct synthesis technlque for exanple, as
cOmpEEs PP Bad - h YUY 2000222995, For exanple, a
sequential |iving polynerization of a
nbnnetéheG@ﬁnﬁﬁﬁﬁﬁ@nnbndnemnﬁsi@od&@nwnemﬂcanUHBWFhmwﬂﬁi

and at t?d"sl one (?I é}@y‘, émgglhy? gﬁ; ﬁ@?}ﬁg gfﬁ%&‘/ﬁ%{]@&%‘%\gﬁ%@gi‘ pggg‘vzg% pyridine}.

u$ ed ta BYbNSSIE@ AN hR0OKgaNied BIOEIeEnGont &h Rkiirate,
bl.ock copolyner (e.g.

COMPIEHG; (st yr enej - b- poly(ferrocenylnethy!ethylsilane)
(PS-b-PFEVMS). [0067] Exanpl es of diblock copol yners
that incorporate a inorganic species include
pol y(si yrene)-b~pol y(di nmei hyl si | oxanc) (PS-b-PDVS),
pol y(i soprcnc) - b- pol y(di net hyl si | oxane) (P-b-PL) M),
PS- b- PFEMS, pol y(iso
rrene)-b- poly(ferrocenyinethylethylsilane)

(Pl - b- PFEMB) ,

pol y(styrene)- b- poly(V|nyInethyIS|onane) (PS- b-
PVIVI S) pol y(styrene)-b-pol y(butadi enc) (PS-b-PB)
where the pol ybutadi ene (PB) is stained by osm um
tetroxide (OSSO ), and
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bl ock copol ynmer material will segregate to the
sidewalis 20 and ends 22 of the trench 16 to forma
W@ biosviinser f ace brush or wetting | ayer 32a5w tPCT/H82009/035804
t hi ckness of the wetting |ayer 32a being generally
about one-fourth of the L value. Eatropic forces drive
t he metting of a neutral metting surface (e.qg. floor

24) b bIo or ces drive
%){i‘? éﬁsiﬁﬁgl}iiéllgéﬁ{] kg Ld R@.’t‘s? b%ﬁéf( éb?(f él&léf tOé)‘l%)%i 103‘1 within a
irencB htﬁ@\&@tdri%i Z0er @GS sdiraly b eocRrceher ﬁl@gc@hgﬂki&%ﬁpmmg
t he n1nor|ty bl ock). [0076] In addition e selective
bleny oftrdriagl Gopatyand 266 Ap avalitoh b el hextizaniepsh)a pRieheetting

floor, ' QIIQ' ‘li;é m%}“hq \Q '?i?! }m)j C\thi&i[ g’?g; r@m@aﬁ? q}@fﬁﬁ&%%oomgmt ﬁggk of

ni ng

thchEEkqgﬂﬁnm mmhaﬂdes and/ or |nduces perpendlcular
orientation of the polyner domains ﬁpon

neal in and
heérpelvgnks Birck ey xmﬁrweppﬁew 8iig ¢ %iﬁ@@ﬁ?faeﬂpﬁ TIgE
sdfuﬁ%ﬂi@sﬁﬁ! | éﬁlngﬁ%'(dﬂﬁa%gm g’%is{t %i&k ’WE&) B ﬁ?%@%@@i sk D& biock of

pol ymer materi al

the biorle peindsnerasrdd oFif- d@@mté@éﬁwﬂ{h@peﬁumematﬂ1ab@t\mm mthickness, and

i nati.ons

the o3PS g indie g R Rles ponfib S it Bich Gamrand pxigndine

throubh 06k 16apRLYIRERe FALES:EAL cdBldcRChbdescAMalBar Bantifule row for the
species such as a netal (e.g., Si, Fe, etc.), the

length Ao &N speci es wil | segregate to one pol ymer phase
upon annealing [0078 1 CGenerally, a block copol yner
t i n fiThmnetholieisUiden ¥ hehreieribhesnchéag a,width of about 1.5-2 X L.
nesas/ spacers 18) will not be not thick enough to
ré%ultzimmﬁeﬁkﬁa&ﬁémbhmb%ﬁp&kom@ﬂﬁyg:the unstructured

thin .iln126 noved, for exan le,, by an etch
t GERTY HEE 'Y aﬂawi?l?%&qpa i G SRS el phpmaterial
layer ESQQRJHYJR%E bm&ﬁw ale &R0 Qad&g gcoe;h s%ewa(ﬁ% shd BlisQne of
ol ymer domains to fix an enflance the strength of

picf“mhealgoﬂwﬁ’eg it oekslociFot the Rl lcepoipner, efﬂophéﬂpolrwecrl wetling, a
tructured

width, mﬁ élricenr%!ﬂf )}g% i‘;)lé)ggf:?}néi‘ﬂ‘(l(é‘“ 15“6“%}62?{‘%5 “é Lﬁ;léﬁ?lb i qmd Uherein the

block Ubbsianeolngterie Ny mk aetipatdi@nar-bigkdddingligegnnttht Baviehednd
radj ation), or the polyner block can be

ﬁxmﬂééﬁﬁﬁﬁaﬁﬁéofgkdﬁﬁ¥%4n a cross |inking agent. For
eﬁé% Ely axte!r?agw 1%1%%% gifegéo%«[}ﬁer%&okl@ ?} gas lqe o ﬁﬁgL ¥x yﬁ?&ﬁ%ﬁﬁ@
sMweeemehssenbled pol ymer naterlal 28 mnthln the trenches

16 nd a wash can then bf aﬁglled with an a groprlate
so‘iL ‘é’ﬁté\?%sc pm{%&éh@)*“ BT R0En PREBHEEREs S| i nked
portions of the bl ock copolymer material 26a, |eavin
t he redfetstivg @&iﬁmh%siéwré@%ewyﬁe?ﬂ%@ smayingthe polymer

blocks s&@(’:iﬂ ?:ﬂ%@gsﬁﬁﬁﬁi a3 ﬁg?g@&%ﬁepﬁesw face of the

materi a ayer I de t trenches I'n
anot her n d
2?} be H&? ggg}%dnkec}ami @%&1%1 1§ %aief cﬁ%? &Y ggr,ims m %£ L{ﬁ.i%k‘i
trencheaivithiss tappkh@d to pattern and expose the areas of t he
pol ymer material 26a outside the trench regions, and
t e expRsediRardricons of fide: pohyBhg ﬁﬁz@&h@kre&@@s GAfe
be renoved for exanple by an oxygen (O ) plasnm
substrile sdtyrehl majgrishn enbodi ment of the use of the
sel f-assenbl ed pol yner naterial 28 as an etch mask is
illustrated in FIGS, 7~7A. As depicted, one of the
| amel | ar domai ns 32 can be selectively renoved to form
a structure 34 conposed of line openings (slits) 36
separated by the remaining | amellar domain 306 which
can then be used as a mask to etch the underlying
substrate 10 [0081 ] For exgnple, in using a PS-b-PMVA
bl ock copol yner, PMVA donai ns 32 can be sel ectively
renoved, for exanple, by UV exposure/acetic acid
devel opnment . Renoval of water-sol ubl e PEO phase domai ns
32 can be perforned for exanple by exposure of the

.
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bl ock copolynmer material, the trench sidewalls 20" and
ends 22" are preferential wetting to a preferred bl ock
W@ 2009/1172B8MA) of the bl ock copol yner materi al , PERTS100%035804

trench floors 24" are neutral wetting. For exanple,

the material |ayer 14" can be forned froma materia

that is inherently preferential wetting to the PMVA

b! Ff.k’ i @m{e%h%é'o? %ié&&ﬁgwgleselnl 53? %o&xbﬂ% b% Qé)) oivmei

silicon (W native oxi eﬁ, Icon ni 8
compmittion deaiftised a wetal sahgiareken il gr];ﬁp a,@@mbg of)SABszd ehkobyum

a neytral mettlg randon1co oly ., PS-r-PMVA)
titaniye AIOHELV BB FEIT §o ‘faﬁ%ldté%ﬁbé‘é‘%}“%iﬁmt HE e RS Sor
vanadirm, 1d:0093] zifhere is a shift fromtwo rows to one row

of the perpendicular cylinders within the center of

the tr h t

de%ir eagg}g zg%%ai)ti he C@éﬂgg?ﬁ%ﬁt Inct?{c gﬁ}?ﬁng‘y q?gui;})f ‘ﬂ? ?Ihkk copolymer
comiriseck nwap ebypetent, antl sele@psBherfooingakappbeer biy}diﬂhfﬂmrg

a.te | end by theaddition of both constituen
mmﬁﬂ"@ﬁbé 1@;{@%@; Mty CORRARREE B0 &N BIOGERICEHB vﬁt@mﬁowc}br@h gpid

mor@@%'nﬁ@aﬁnﬁbﬁﬁrﬁ%s Jr%ﬁéi%l lﬁeoiqgneggnrﬂﬁe depegited into a

“75-nni wide trench having a neutral wetting floor
wii{d, u | g 17.5-nm di anet er
(Oi5*1 Q?ﬁﬁggggﬁ’|cuﬁ%%§%§%%ﬁ%%§%g?#%t are offset by
akxmmt:&mgex haintirithehpictidhcikdicgt Bnee ofaofriadbouteddn 3% dehclt in a

gza att or the |len /,) of th trench
mate{lgfingi oF e g%&@%ﬁ??ﬁ% h%frtf%%ﬁ‘dﬂéﬁ SPRIY AR fls tht are
prda?@u@tﬁﬂ\%weﬁldgﬁo 2 1ShBG SIS ANE EOWo SO NEer CENb&! h@fis LBral
tren In"the presént enbodi nent, ‘tHe trenches 16"
Wﬁmms@ widbtug i sdg ‘i\m thh biocicdpdly z@w YnatsFiablouted big: @rivnicoiquid;
] 2 X the pitch f L bl ock
whergip TSl Wb S Bl S e S8 neoBeglThirantis o
cylin@ROuf a litday pbBntasiock M 9niane: 67 LAGHR:EOpyHbE KIKAE $8id0hnealed
about the inherent L value of the block copol ymer
blockirgpelar maitriel Seving adddisre aihths calisimgpacibng Brough said
hiclRSE BEALI LA ALLenEed eyl pders vith a diameter at or

and ‘er hter distance (p) of
adplacenty cyhdvicieths natiodry pabotdr blocklta fiisd Mgndgs exposing the
bs ¥I|n rical - phase bl ock copol yner with an about 50 nm
substisi¢ @ val ue or L, for exanple the width ( ,) of the
t RGeS b CARINR :ﬁ"%%tubgﬂém t?o*t%gmr!mn%mc%p%gmr? 2 1He: 00,

urn to réesult in a single row
gg%ﬂe n digl%n%ﬁfmﬁa(?l& % (%%g—x? \?\AD tc%/lhh%%%ﬁﬂm(sgl aﬁ?&j{) r&ﬁc?\h%g a8 minority

polynee ek, afedivelytorentlidng tie rhamdtyhpolymdr bddckt he trenches

is at or about L or an integer multiple of L,

t )&pi cal iy rdihdd &F @aﬁ@@ﬂ&hﬁﬁcr&]&ﬁiﬁmﬁ@ﬁlﬁn% Deabouhed h0R:

th.n being the nunber of cylinders [ 0095] A

“ﬁmﬁéﬁBW@%RﬁQdB@FVﬁer with volunme fractions at ratios of

the two_ bl ocks general |y between about 60:40 and 80: 20

(itBe., Thnenaibgdort Grisek’ potoyeietheail olagmisl terapidco n miatal, a metal
alloy, aﬂ farn?&%%not{latgr/glte{a?stQCkS) wi |l 'm crophase separat e and

asse eriodic cyllndrlcal domai ns of
oLymer mat r ner A An exanple of a
!r’. ey Tt i sl sk cBRBITREr "t et al (035
nmrnﬁ@g & @Id&k%b@-ﬁm@@m@t@hgﬂ @ﬁ‘iﬁh%ﬁr&;}ﬁ} g fdatalhi BMMsverlying the
domains in a matrix of PS |s conposed of about 70 wt-%
substrpis, Gifdregenl diog pnveaingistdswalls erchendesha ety prefoipitighy welmg to a
of 67 kg/nol. An exanple of a cylinder-form ng
PS- b- PVP copol yner material (Z.0~-28 nm to form about
20 nmwi de hal f-cylindrical PVP domains in a matrix of
PS i s conposed of about 70 wt ~% PS and 30 wt - % PVP
with a total nolecular weight (M) of 44.5 kg/nol. As
anot her exanple, a PS-b-PLA copolyner material (L= 49
nm can be conposed of about 7 1 wt-%PS and 29 wt-%
PLAwith a total nolecular weight (M) of about 60 5
kg/nDI to forn1about 27 nn1d|aneter cyllndrlcal PLA

. B o N U . 1 N~ A A A




bl ock copol ynmer oriented perpendicular to the trench
floor and extending the I ength of the trench. 2. The
woreaobotr2s8 Cl ai m 1, wherein the bl ock copol ynePCT/US2009/035804
conposition conprises about 0.1-50 % by wt of the
ionic liquid, with the balance as the bl ock copol ynmer
3. The nethod of Claim1l, wherein the ionic liquid
c ri.se 0 nic cation sel ected om t h
one RGBS g SR BIROBRER F A G ST G oopyt i hLleneths the
bloclP¥dolrheH RLbs LRIGSPRARLE G, AFIANI UNs, guani di ni uns,
urani‘uns, isouroniuns, thiouronruras, and sul f oni uns.

4. cappiag reninoghet sepaitmntin tehidleel porohandraniteridl *mmﬂ@% a polymer
iayer cg a;rsﬁaafz;ﬁg orb(r?%itpo%!qg%} g’gﬁ%dféfg\oog)ﬁ} Pgi h:%{‘pglg&c ﬁlggr of the
trench @hé eBgnadaizhaies, hbdaat4s, fophesahed 8sthe Q‘lsMﬁi@' at es,

ant i nonal es, cobalt tetracarbo I, trilluoroacetate,

deE B EEE croapliafnaea die s RYEDFOSEREt e, and

91 ARALANE rerRoviT B ITBLE L 9akot he

copol yme?H Q”o%??long$%$§£g§%gﬁph&mggggggggf5qugfgﬁg%Ji ¥
mﬁwby&mmxmakbr (S The nmet hod of G aiml, wherein the

|ses and at | east one
oﬁﬁ B gﬁePﬁﬁnﬁ (ﬁﬁ f@ﬂ%?g ¥§ CCHYY €& oxi de) and
po (vin Ipyrl od of form.n
os| r UELOFEE B€4§Hﬁﬁ9ﬁﬁ¥%FWéheBW“%C@ﬁﬁﬁFWéF@““iCm“p“ﬁﬁa

Eameiga% L ShiRGk: &?F{;)Wn@& gt ha@ﬁﬁ&gﬁh 489 %}‘At{ fo} z%égmﬁggﬁgiy mer

: k copol yrrer” conmposition wthin a grenc
domamet dipicglentimyer-comtthiosiibst rat e, the bl ock copol yner
conmposition conprising a blend of a bl ock copol ymer

arid. an Trenhehdd glidim t hewkhdreinche blavk aghodyrhengithial @omprises a
0sing sidewal | s and ends

ing floor 0
ey hnﬂ? Ffd@ﬁgiﬂ@%% ‘@P@ﬁf‘icthdiﬁf’\ﬁgW{) W TERYAC %ﬁpﬁ@wwb| ock of
ehig
P B D BB gt of o
majosiglfolasgditdkes i nto cylindrical domains of a flrst
block wwthin a matri x of a second bl ock of the bl ock
c dﬁol yrepolysaiid nsedifal sissenblednhlieokh QOapmlagemEﬂayer overlying a
rial gythlckn ss and t. cyllndr cg ,
Submﬁéﬂ 3}?&?@«% iiﬁg PP s Spardsendid e Case e Bplemeric
materd] @9 pARL: %%Ei@%@wﬁ@i&i@l&l{%p\%ﬁﬁ&rtnliﬁt& ] @&ﬁpi%mé Ql?cmatmg
sel f -assenbl ed bl ock copol yner material 1n"a single
lamelfagw! B dirsitpiedyrherrdad sefectivedy toedohiingan The npthod! :o$ec0nd
Caim7, w ein.t tr
polynigr ok gme MIGHER Bich B rebRia PR R s e aSor B Sieuding e
lengtipinBakikng:. a | amel | ar- phase bl ock copol ymer materi al
situated in a trench in a material |ayer overlying the
Substraf folyhb8e HaMeN:NAWINGIARRARLEY S denaki I%v&%Qtori ing a
ends that are preferentlally wetting to a one blo }
bub&frtmeﬁiﬁl‘t@@kh b@pm gAewalisastdsoptlovhatwidis and atlersith, wet miw@em

mate‘”l%’f é" 8‘&1“‘“" t HSS ﬁ‘i’s“‘g‘h%éi %ﬁ?ﬂﬁwaﬁﬁ'%é ?%9%}’&?9 Flﬁllsé%&c‘%ndmal
polynR0 Behye b ﬁﬁhﬁéﬂit@'pofﬁﬁ%i&ﬁr\@l%&%&ﬂL@frdiﬂﬁﬂt érﬁt@m(. iqguidina

| anel | ae, spanni ng the wi dth and extending t engf%
mairigpl § waiortepehmes Rogbitheellipdrienovnterchesss Ctiﬁéké@ﬁmé@wuidf
to the @LQ %ﬁm‘i n&% [P g r%r&%%x%??l{i tQ@Ee‘i‘i% or lﬂ}pesltr{n%he and

I Nng exp 0séd he substrate to for

openlngs thereln 10. The method of Caim9, further

conprising, prior to renoving the polymer bl ocks,

sel ectively crosslinking another of the polyner

bl ocks. 11. The nethod of Caim9 wherein said etching

forms a pattern of parallel trenches within the trench

12. The nmethod of C aim 11, further conprising fi

Iling the trenches in the gybstrate with a fil

material.13. The nethod of Caim9, wherein one block

of the block copol ynmer conposition conprises a netal

selected fromthe group consisting of silicon,

chron1un1 tltanlun] alun1nun1 nDbedenun] gold |

o



