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ANTHRACYCLI NE DERI VATI VE CONJUGATES, PROCESS FOR THEI R
PREPARATI ON AND THEI R USE AS ANTI TUMOR COVPOUNDS CROSS
WQREHBREHSNGE TO RELATED APPLI CATI ONS [ 0001] Thi SPCT/US2009/050834
non- provi si onal applicationtclains the benefit under
35 USC 119(e) of U. S. Provisional Application Seri al

No. 61/080,944 filed on 15 July 2008, which is

EM}*RJ;)%@%\#]%%&% é?’rﬁsﬁ (ﬁ?@%&?} ?ﬂé,gEsﬂi%%@?@%?@%@?ﬁi1}'33‘% AYS

conj ugates of sbiIehaRRYURIAIEWEETY! rEOEREACYC] i nes
with carriers such as pol ycl onal and nonocl onal

anti bodi es, protei ng0kmpeRt AR 2Rﬁ£{natural or
synthetic origin; methods for their preparation,
This applnaaltmchﬂum talprivanposictii ofU GoRtaisniemg Phibemh grictatise Number

a0s2 05 i b 3} <k ed b RN B EORE Furblan use or

FEED 8% iWwath vesranth b @ AneNpranatak EEN BASKERONR KR he ontire
THE | NVENTI ON [ 0003] Ant hracyclines are antibiotic

contenig ohpbuhds: mhaporkdl leitin by rdtoric activity. Studies
have indi cated that anthracyclines nmay operate to kill
cell's by a nunbe@3AOKCHGT BN INSEMNTITSs i ncl udi ng:

1) intercal at.ion, of the dr Iec es iinto. the DNA of
As the %e YEERE of FeREBYCIRIEY lf‘rfh%? gﬁ&%ﬁ@“ﬁ‘d&l SEicE TQEy @t the
order msmhne% -8 the )bﬂﬁ’t gels %151@09@ n%m@ p@hueneh 88 idl CRLISIevice
whi ch then reac l'ul ar” nacr onol ecul es t o’ cause
Cmieiatdaﬁmgemt@e\teh ec gepdrsnor OB) mitthvédy &e tittonsinofg filhe Ldt;qg dimensions
rane

{CD), aggf) &é%ﬁg&%ié@% mvgbrzg(gﬁgiﬁb?{&b %at&l&yé%feieig D, and overlay on

differeoMrBRAENCHURR by EXRRIdoRRMml ity SYiSleem dARp HHIBR ween metrology
Leukem a" in Anthracvcline Antibiotics I n Cancer

paradigifiye fap yisafy RIagBa BN GV od withdBoRad e gqmﬂ@aha@«éudqddhe agodgpr
occupy%éi %1?%}5 ag%uﬁte %’* xﬁn‘gée 8 tagﬁg,lnars 1Y dno\%X% ugi raglg tnlﬁ%‘ﬁl rergent (MAM) timae;
and ﬁmnmoaesngg&nﬁeﬂiﬁn@wmb taghel rRuK enileat nhriepls tpmafc@smorra,
| ung carcinoma, ovarian adenocarci noma and sarconas
[5€Qi@iGhis Brfdxt WhEAbddimbils AMHBLAGKE] h G oRUFES Nt
St at us And New Devel opnents p 11 Commonl y used
ant hracycl i nggyimpkyee eoxay E')*?* @}1 ’D@@Wﬂt@s}?' n,
i darubi ci n and daunonycin. [0004] In the recent years
FIG. fkra,nyseqewizmog hibgneyit dtagxing lﬁmthimag wairpphesc hearepibeémetrology in

S|ze For e | e nenor b|C|n t he
accords g KRy TTRA GRS Py R RS BaAr e e Subst t ut ed

FIG. 1 HRAPRGLRO of kdM@mbhiinkRdrahR iIherabnd 2 prfdstit b2yt of Btrology in
sugar noi ety has shown pronising antitunor activity on
accordaggpeith me ptiaina iy drmbodiumgrad tiﬁ@swe«cns invygtidiown,  Bi oact | ve

FiG. "i(Mgla% 1&0?1?1&%0191%0\&% di&éran% ?u%trf]ag 3 &eg?euc et\l’ajt F(ﬁ.fd%iuol ‘v in

accor daheapaitﬁ (e‘aﬁbdhblﬂ AferGaik 6 eRBBInlc8e6! thEprdSessaventon Val ota, C
Geroni, Cardiovascul ar TOX|coIogy (2007). 7(2): 75 79] .
FIG. 1 m“t*ﬁoﬁ@‘ﬁ“*@ REs@e Egﬁb g@ga%mﬁayxtbaémg &y eiheip exgyapie of melr ology in
e 3 es wherein
necord S e e BT i et et
FIG. 2 L‘t heiche me‘nerrdh@g i iduefafing agyorihstiobtaemit b tredolygy tihgaratus in
dose- ?§gen gt toxicity associated with their
accordaggpiv PRI OGS PTALHERIE o i nprove the
therapeutic effect of these conpounds have been tried
by Iinking the anthracycline to antibodies or to
different carriers. An exanple of an anthracycline
conjugated with antibodies is reported, for exanple,
in EP 0328147 to Bristol Myers, in WD 9202255 to
Farmtalia Carlo Erba or in US 5776458 to Pharmacia &
Upj ohn. [0007] Other interesting tricyclic norpholino
ant hracycl i ne derivatives, characterized by high
activity, were described and clainmed in the
International patent application WD 98/02446 (1997) of
M Caruso et al. . Annng these derivatives, a
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645; US 4464529; US 4672057; US 5304687). Nenorubicin

is a semsynthetic anal og of doxorubicin with a
WQ20re sk nmor phol i no group on the gl ycosi de anP@DUS$009/050834

doxor ubi ci n andhas been under clinical evaluation

(Grandi et al (1990) Cancer Treat Rew. 17:133;

Ri panmonti et al (1992) Brit. . Cancer 65:703; ),

FI1G. zl:%:g::dlc‘iimﬁtdﬁgl c%?ﬁ?ﬂgﬂ!lég#ﬂl al 1?%%2??&%&5% eve h? sgtg %%elfrﬁkgv tool that may be

used to AIRE 'nﬁﬁﬁh&&ﬂ@z‘ﬁ@t\}ﬁrnﬁ@ﬁu ChlRk 6ahe@RQ! 0¥ c8ZlanADSH48 crnbodiment
Quintieri (2003) Proceedings of the American

of the passgoivetnition. of Cancer Research, 44: 1st Ed, Abs 4649;

FiG. 3 l‘i%;: C}%l%%i}%' blﬁléﬁ%‘}iﬁ'bf ﬁlﬁ?ﬁ éu%ﬁéi%% a é@ o EQ%)I” féogx?xy %%lngH (ﬁggv target in

accorddned With Yl e@bwdibn( 62Re 485588, i8R)wion.

hydr oxy-4-((S) - 2- nethoxynnrphol|no? 6- met hyl t et r ahydro
FIG. 3B pper wiwachdrastis) digerpplillusirating an aliernative layout for a four-cell

oSBTl P AR g ocere,

FIG. 4 ‘stsrauhtddkﬁmc{a@@&élh agemetl Ezlsu meteabekivter @fhx(t’}ﬁ&mﬂub heimlogy was
( fromlijver cgosones have been characteri zed,

simulatichy f\&aﬁ“ﬁgﬂqﬁm%@ég e Hiberic S‘éii“aflm‘(‘%OS) i ni cal

FI1G. 41—@@@%@&1 Bgé%éﬁ&ﬁaﬁc]cﬁ @m} 111‘@5@1%‘&11:5 Il 12 B8 an a Blred g@i?ﬁl“@&'ﬂ@éy target
(2001 Fundanent al é’d i ni cal ?har nmacol ogy

that mag 5¢ ﬁ}gds%s n@ﬁBlo@El@n@&&@B@& oW 2RO 4HhO8R2 GBE};G WA in accordance with
b<ﬁ04/0 PNU- 159682 was remar kably nore cytotoxic

an CmOeHGH ?H 5P AT %A oxor ubicin in vitro, and was

FiGs. 58f406td 4 mqu&mI@Y@r&yg&ﬁmﬁﬁd@h&mi’l\&k%gﬁ QRisbh @ MbAcation of
(HA) is naned as 3'-deam no- 3" dr o-

structurp 2o \@yichratchielogy 3vas Rymigripd 4 a@mrcbtﬁgqf Wi 2] dosee fasing phthe present

annﬁﬁwd has the structure: 1A 0015] Certain PNU 159682
ant i body-drug conj ugates have been descri bed

FiGs. 66~ NEMRYBLG! sho WM EABO Tl ANR: ANAL DG, ANTH BERYPRIIG: brication
CONJUGATES AND METHODS', PCT/ US20097 031199, filed 16

sequencpisPEOTIY FIFRGT8f PSUMMARY OF THE | NVENTI ON [0017] An
aspect of the present invention is to provide new
anthracycEEﬁéFﬂ%TKﬂﬁﬁﬁﬁﬁﬁﬁéﬁ?ﬁ@ﬁﬁbgﬁﬂﬁ RIEMNISer s such

Imbodnnel \Enfggv g%?ﬁm mve f r¥ S ﬁue tFE otma? qdmg\z%‘te%?gsuyﬁlm %zi;c%

or ot
dimens@anCoermdafe @ﬁwﬁlhﬁbing QEdf@iknt € @ﬁédu‘éﬂ‘v ¢, tahd HeaePpt@telation
ti ssues. [0018] Anot her aspect is a process for the
throughgpe FaplatPeRtion osuety ok AR gatiers andusgel [fooasopysef gpenarios. This
I h e
nv umdnﬂ%}xg}n?(?%fﬁﬁgn?% s(g:h%?%%% et%?ig)é(gﬁ%ﬁi% adtng (}g{’% ;z ﬂx(ﬂgt?é %otpnm cast on
the semfodntindieZidvine- T (1) [0020] wherein [0021] Ant is
ant hracycline derivative residue, [0022] L is a
The embbdikehis deQOB3L h&eliBhAc SRAGYossi b2 4dni4nck Shad il BE @GN ally
of from1 to 30 and [0025] T is carrier such as a
describegt ofiggrilic peqrdlge MoHBREY etaln Bk setl dtierarasuisticBbdyion o any
i mgdgh\g q?@é@ﬂ% J}Ia,ttggﬁ% L fh %Qu&iﬁ%}%ﬁ)} %{%‘%{ES&%&? Erﬁ%}%le(%{?)gg? sttg?ctlges.
Also, bj@ Qitmirdtmg gan ltmdtmss[ @ﬂ%ﬁ]ﬁmph&xﬁ agtigiiticzed thorfilbhatd pheertics
hracycl i ne derivative residue that Ant represents
betweok G BE TP AL iip PRTNRLC KhsaERihica ey i demr pariops top we need
I I t
to Qampf 9!&”‘6’;(% %réu%% E&Q%&g}n u%&%ﬁg gjzmlbg agé/ %%Q&Cig@m? t?’?éname chamber,
one wngrso Bppr mrmanﬁmmﬁmﬁum ro@dshyractepiatiioe wa bl tn tlheamoﬂot and same

The. .ant hr ac ne der.ivative resi
chambel 3t RATSHCT 8 HET ERET 6P PPhPBtigH & IMTAHRE 2‘&?&8&? ipier zEjrthermore,
and the bond between the anthracycline derivative and
the |inker arm can be cl eaved under physiol ogi ca
conditions so that to rel ease an anthracycline
derivative of forrmula (l11) as defined above, that is
the bi oactive agent. [0029] For exanple, conjugates
wherein the bond between the anthracycline derivative
and the Iinker |s senS|t|ve to aC|d condltlons or to

oy



10

15

20

(la). [0041] Figure 3b shows exenplary processes to
prepare Fornula |a conpounds by reaction of activated
WORMYMLISEY succi ni mde (NHS) ester (XII1) w t hPCT/US2009/050834
am no-ester reagent (Xvill)3 followed by ester
hydrol ysis to give carboxy anthracycline derivative
(XIX), mhich can be activated as an NHS ester and
am no. crrl i nt er medi .an
cmbodlgﬁp{) ﬁgg&v prf%nbiné gntige haxe [ ei}cmgé ARtash %cgg%&xppﬂ glfgerentiai
rcasurfBEIY Ald MBIARR MR &bl @) etk @04dhn& @Y P@mgﬁﬁ&@@mi@re&t or
exenpl ary procCesseses to prepare Fornulfa la conpounds
minimigsythe eensttivein topaaseivatedd! Nibiger oxy succi ni mi de (NHS)
ester (XI1l1) with amno or thiol group of carrier T
FIG. 1A XiaMJow diagranaritusboidhe 4 @qgence canfcdesationdli foandsdbatldosdcid a
ant hr acy cllne deri.vatjve gnﬂy te (la) 043
method iursiﬁbwéleﬁ rd %rgmrrg}(jldﬁpa&é Y %% 1@3&&){1 aéhcg gfﬁxfjﬁgz é;&yfgll?p 18&,111 of
the pms@ﬁir y&ove 1 Flg. 1 iR AAnaed: nhydi@azidel gerigvaldeN Sorward, feed-
(XXV) to form hydrazone ( XXVI) folTowed by conjugatlon
sidewasi el eeliogesei tecrhn‘c]ﬂqggag ént ooy @amemah‘ﬁcnfmpe ylms ingdhod of metrology as

ivis use 3 b Y96 FRLBRAG b Bt R F e Ry R AR O Rt of

metrolo@@id Matinv@dhy diazang o(pead &uhﬁﬂctﬂli@mﬁﬂ“ @hogi@bhy, as it can be
am no-carrier TCO ound Ive a

implemgiien Pary B PTElcteY W %\iiﬁxﬁéﬂé@rﬁ}q&@m @%(naﬁymn(&l@j“weai@t, isHigle-

] § a ,
pers RSG5 15 Al 5 SR0S YA A et
roeasur@Behtc oual ivm@mw'hcﬁﬂ&r @&Flﬁlﬁﬁ@yﬂg}t CaF TG .erA {[}uemm@mmmﬁw(ﬁ bb feed-
an ant hracycline derivative conju

forw aldagf@%(%@)“ BordREAT R moEp e e dtietP!| ! BT g ?“‘vxir’vf‘%‘rh involves 4-
target a@ill \;, @ alofg (} 1&rifle GRIROYD gaié%%)m &19@59 b?( Er %Quh{i%ﬂﬁl $hieas, and

derivative %onjugate (I'b). [0045] "Figure shows an
Smenmmﬁwphﬂmyy@sans&ﬁs@ﬁwpkwgamﬂ$m@nanmambhmamydhmnmn This method

erlv? ive. hydrazo e h rea

of feed- W‘ib‘\né‘o‘ db d‘c?‘eaéﬁviﬂé fl Shuagﬁaetr@i)wl GBR &° ent %dzcd with different

SOUNIET ﬁ@rﬁ%‘f@ﬁé&'c@ﬂq dereRiRg 'éﬂ Qhé QLY RcRPLBY BRMGIrEMBnts necessary under
derivative conjugate (Ib 5 46] Figure 5c shows

the giv gélx(.@}i@'pmaiﬂympr dodhgewre, (i@ﬁegg at&@r@@mim ge 1Ent ﬁﬁﬁwmpimmed through

dr
speuuoswguvaa%&g@ %]y»r ”8?' g \Agg?%%{n%téyé rii?egéogrg R talh&a‘s?ihvtby re‘? eyl

Awerdﬁ}értp \}ﬁaat qch@%%oxh 1{}635@21”.8%&) ﬁj/\ ah a)lt féed?%la\é%ﬁqt}%gg%c? pay inclhude
up to 5 Wyhh B4 @i x@pch‘tﬁ@&f{.}b@l{mcﬁmgHﬁda Mﬁio?&mgiﬁ/}e a hard mask 102, a layer
ant hracycline derivative conjugate (Ib). [0047] Figure

to be pageglvd g am le%émrdﬁwipiﬁ}éczésis;mtecmﬂeamﬂﬁn 1§ht i aoyret. iunder

.vative az de
d}ﬁumg g%ﬂfnf‘niiggmi %&%dﬁ?}‘) UI‘Q%%b%l bcr ¥9 %\“} prs &lll fpr Lyié?\g% G gven if
differerf XARbM) of @hvkeweduhy, 60 ﬁfd:ddigi%hkz a4, Bk @.J"lui@w@% Bh@Eelllreuse metrology
reag ent to give anthracycline derivati ve conj ugat e
mdhod(ﬁpzﬁ) sti L[W@ topIgipnEnY ArgHERE 1@%@%@19@?@&109 e @'@ggg@f@gd forward,
feed- %1(&%@1’ ﬁ@g% '} &gmagr(a%l%))?&a%%x 2 Sf;ﬁﬁ %n af: Xé@%a@xg%/?a?; Lrgav be
1mp1nﬁmﬁﬁugagea(lbﬁé<£Bﬁ)ﬂﬁeaﬂi$&@8amdaﬂﬁhﬁﬁﬁwﬁbhnﬁwhmhnm§bu
derlvatlve%{1 with a thiol conp 'Wg
Positiongp e CA A 1§%ﬂdﬁwé0%wé% ding m&vl sy léllﬁi“Fféméo éiﬁrlé]ép coll 1
may be%é fo@a%ﬁf Pﬁ%‘%he&?{ﬁ{ %%sxa&n(e%@gﬁi]&ar I? g' Wi the existing pattern 1058
racycl i ne derivative conjugate 8 é?
mbuiatm:imhi(jemm iheriapf t@b@pntaﬂmdeRﬂE( a@%mgreimbh 1&2 Edi 2 1{}7 ma; be used
de d car nt
for meaGuii AF TG Taroryat d TP Poondr i dhiren T Bhditalas
exenpl ary process (3c) reacting an anthracycllne
derivative (XXXIV) with thiol ester (XXXVil), followed
deprotection to carboxyl disulfide conmpound (XXXVII1),
and coupling with amno-carrier T (XIV) to give
ant hracycline derivative conjugate (Ib). [0050] Figure
7c shows exenpl ary processes: (3e) reacting an
ant hracycline derivative (XXXI'V) thiol reagent (XXXl X)
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[0064] Figure 20 shows a plot of SK-BR-3 in vitro cell
viability at 3 days versus concentrations (ng/m) of:

W@ bo1o/ot1ysest uzumab (HC Al 14C0) - mal ei mi de ket al - PEiE/USIIRY/050834
thi ot rastuzumab (HC Al 14C)4 nal ei m de hydrazone- Ant
103, thio-trastuzumab (HC Al 14C)- thiopyridine
hydrazone- Ant 104, thio-trastuzumab (HC Al

tal - 105, t
mvd*ufffim% ot G2 s | CHEPATEAES TR T BAG AL 1B igssBymed on
11 1 GURQicdicd bSOV 1B Pkl RfovSKbBRI $s1 Mhvid {rﬂ% Et%{rb logy

viability at 3 days versus concentrations of
measurstmggt w2y wehidetthe HinattickrepR zhe({]i-}@ mfmg_m(@) dimiggm@émes or the film

die k,evuhc (.B?payr%%q%gltz&iogm ‘%%‘*“"8“%&11% g‘@ rzpr(o'giéb KFQ&&%%@& 5”188 may use this
mfoj‘tmﬁubh%)ﬁfuliéﬁl e chiydl agenenANC I 0Rrology of the sample E? Bv way of

anti - CD22- NHS- ket al - Ant 110, PNU- 159682 free d jg
examplg, Gl%@]ﬂthﬂi Guircasipg rapmewsmanipttingt Wit oy 4 may Beite ﬁ@y gpjof line-

uiguov%?ﬁ %@tﬁhyaﬂzﬁ’ n\ﬁ/gﬁ%{%\lﬁiﬁﬁé ﬁﬁiéfg?mg érggn l?xt Wi at}th ]%f middle, or

bottom); hin@et roasdiug wrahee (diCdbr, 34E&h- zsralnwamrdmcﬂityﬂ rrazeresidn by the
é’» thio-trastuzumab (HC Al 14C)-thiopyridi ne
bottom Gy A¥Ene- Ant 104, thio-trastuzumab (HC
Al114C) - NHS- ket al - Ant 105, trastuzumab- MCCDM 101,
After thep Gt Rese Pty ¢ Mo a 3‘1r4@)&thwap ki PaB ok maEuhlggatiemed
hﬂm;amb @Z[%a}'i) Eag YW %g@lglg%cgp %}k‘%ﬁg}}?&%ﬁg%%ﬁﬁéﬁz ﬂlﬁfcﬁdﬁntt&%) oﬁ‘%l lhard nask
102 and @aﬁ@kmz@lﬁﬁ& nﬁlhgt(ap‘ﬁntph”ﬁm% o{idGs Alnehd@piel. Bind st subsequently

formed Wt&? @A&L}n)]&gaécsl%gldgg %)}Igp for@&.g(j: G?I,Fﬁ%%i(}:)ﬁltg%% gllmrgugcd in this

exampl x, i e@ Wﬁr@’?da'n@ %, IM q@@éﬁ“&)tf‘ﬁim&pg\’ mwsum thm :ym? e, T‘n@ itim metrology

ket al -
mea%ui@d)@ﬁ&i Fi @'Im"emzéfm@h(ﬁ?\sna lpfl ot f@fv‘«mme Irrreawrbmemaﬂ ekl 2 107, as

oL i,abilit t 3d 0 ntr n o
indicniipight e bienrie! RELAC) Aud I QnBenar senepiygemonts
tar getin%l%i%pkr@@hiié HHRR (iEG oA us%@ mb&d %ﬁé@rgﬁzah&g{eﬁﬁgﬁ@{ Aketrology of

thi o-trastuzunab (HC 14C) - t hi opyri di ne
the sampyqﬁbz@h@;mmq@m Clthi ol 2 é@’f U@mblp( HE may be fed sideways to the

i‘ﬂv&gui?‘ﬁ?l’ﬁq%?ugéﬁ 5 EI é%té i}]igisll e Jgg Ejﬁg%’vl “siféléﬂtanemwl}, the D

of ceil { 0B6Qkedfrgprsemak 18 hﬁ%vﬁ@@fcﬂﬁd@ﬁ to Mighmdasufonydnk 60ctel k96, which is
viability at 3 dga/s ver sus concentrati ons of;

now targptgt saptabl. bhie igg,t{(pm@ggtﬁie (Heoipgelih Hja whpefrpmgample P, one
may fe J&%ﬁaazré\ﬂ estaklgng? i%g{c&a It 60 g %%&@@W g%%f‘?{& T8 cxact CD

that wad hakopyy tdi hédddrazong: ANCEQKRSS, targeting sample L1, may use this

iﬂformq%g%%fa @5'@@?@ K o oAt BIRUETINC Bk B opBeRe s Lt and

that of GPORRES)HRF2 in vitro cell viability at 3 days versus
concentrations of: thio-trastuzumab (HC Al

Afler t}%j\g@ﬁ%{nﬂm A€, & d?)g %ﬁg‘%?}? b}\%h tﬂhalgr Q’?tr&a% uz 0 rmglg?@ltak hed

for the fdst 14€) -Ihh;lmpw Bﬁhm&h}{ﬂf HZ eogsiANGf éerAlcompktciy patterned layer 103,
thi o-trastuzumap (HC Al 14C)- NHS-ketal - Ant 10
the msulgtioadypry - Wmmim@a&t?% E&St Iﬁéfélt%%ﬂﬁﬁw(“f-@ )@dim measurement
ot 3EYE Y COBCIDEE 10, POTL gl S-CLLSPRIS o
cell 2 147.aiith tsyroat taGetny samwde $ilsawbihe €11 matrblogs cOfample E1 is modeled.
trastuzumab, thio-anti-CD22 (HC Al 14C)- nal ei m de
ketal - Ant 107, thio-anti-CD22 (HC Al 14C) - nal ei m de
hydrazone- Ant 108, thioanti- CD22 (HC Al
14C) -t hi opyri di ne hydrazone- Ant 109,
anti-CD22- NHS- ket al - Ant 110, PNU- 159682 free drug.
[0072] Figure 28 shows a pl ot of doxorubicin-resistant
(DoxRes) Her2 in vitro cellviability at 3 days versus
concentrations of: thio-trastuzumab (HC Al
14C) - rral e| m de ket aI - Ant 102, thio- trast uzumab (HC Al

A A ~\ I I T AN a2 A NN " . I L1 1~
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ant hracycline derivative covalently attached through a

linker to a carrier noiety, including antibodies,
wW@e@abeirsso or peptides. Anthracycline derivati VECT/US2009/050834

conj ugat e conpounds i ncl udes anti body-drug conj ugate

(ADC) compounds. [0082] The term "am no acid side

chain” includes those groups found in: (i) naturally

After c%@g{s%{] éﬁ{pgg(%é%ttglggdgi %ha ﬁa;(g%eﬁﬁségg%l}lﬁﬁ %c completed

producigh Y@M Gnd& O il MebREsuthbglhd ﬂ%ﬂhﬁ$&lﬁ§‘u¢h@ @ew sample L2
| euci ne, [ysine, nethionine, phenyl al anine, proline,

consistserdun eatiqrmde@mm@aﬁq; WW@}’@@HW? t}Wn@tsqtﬁ*emihﬁtﬁ aggditiagen{ a hard
ask L i
mask 1{% r?du(}ﬂl“)ﬂlﬁé Iav 3 ? (30\ CERR%& }U ?m%ﬁ K8 actﬁ ﬁ}’?a(gat% u.gr?] mg may be

i d?
reused @Qmsﬁ;etsmm hﬁkh@mﬁﬂﬂﬁ@@ﬁth@ﬂﬂnﬁ@ ni2v athevies @étrdlagutadbd ¥y cell 3
occurrlng am no_acids; and (iv) all enantloners
108 frog sampisy Bbriansbe fod dpravard i1 thy msspirement, ol icslb ophich yow targeting
b s, and
sample E% qlhe%qm(ﬁt fgmeiigiﬂt zﬁlr_‘ge%) gﬁA&fbé%zs’\%leﬁfq)?{ngt?«% !ﬁt ar%{f)({ugg%y@@
metroioﬁe roé Ezﬁn;bls BI;S dthei D theohrgatiektcdsgnsd 2y saecihpledll, ynay be fed
forwse ardg(g\ég éu%?%rﬁgf %elg%qlb’% @%%2 qu%gxl té;%lla 8% lbqra t>| go grlg %%cﬁng forward
thnil)%kéﬁ?sﬁﬁé&&@@EbQQQ ?@9&1Q&@n%ﬂh%&?§¥mﬁﬁﬁgﬁﬁﬂhgcgﬁﬁamcﬁtm:CD
ong as they exhibit the desired bi ol ogical trvit
to be iu(‘tM:Ii thedelat maﬂmc( 2008 px2o Uil Gt Wanukol ‘mgg&ﬂ 2 197 from sampk El

170: 4854- 4861 di es n :
Simutafitisty S <GHPHEL 1 C O G S SrPoret | pBesamplid 2 may
be fod KD BYiht SnBsRERLRI JT cORNaBat ©FicRY: &&%nhgﬂliﬁ;ﬁ system

that "i s capabl e of recogn|2|ng and bindihg to a -
fﬂvﬁ‘“}i@p@fé iof pedl gmw gen us¢ Pansppation (o mavee se fpeiiay/\hd;tmm sampie 1

and saﬁiﬁpucbf I% i agr,y '{%m( 8 5 n'a(%(%c ngu?cgvé B] fd %(m 5 mlpige%%efrng%e f(‘ﬁi ‘Sidb‘v‘v ays to
a IYRL&.thEQﬂ scbinds ng u&hE}E&S/,ubaliﬁ@m@@’n{aﬁdﬁ eptdlanes ihe overlay between
recogni zed by on nultiple anti bodi es. Each
Smﬁﬁ@éﬁﬁ@%@ﬁ?“ﬁ%ﬁﬁ&§9@é’f|caIIy binds to a different
epi tope has a different structure. Thus, one antigen
The ldsheagap vapephomg qihhwwehéiih@pméﬁpgmfmgmm %@@yﬂb a Agrond etch step.

i bod
The requltmﬂ ﬁgm%/rﬁu ilngigﬁ 1? F Crﬁ: bor A onox%fu?a?mg AT é‘? ai%th%e

existing ﬁﬁﬂﬂéﬂﬁmso ke IYMETIDKRQWI I8, hn®Cell @ 100hacyledtthalke metrology
cont ai ns an ant| en blndlng site that

measurgTERRn 6% plae FrRia Iy Grihti0%n vaed fodale Beasyrapgngetndgprodel the CD of
j,J 6t X .

its tdrgmﬁ%}% & :? 8 s tﬁ%pi? 35 C}ah%%}r?ﬁgég ?ﬁj %r}hE@f‘?.%g %Wd{/]g{p lrjig Cfﬂgrc%ﬁltﬂ 3t both

cell 2 Eﬁ"ﬂhmi m’EﬂL[hﬁiﬂanThebﬁdise&ﬁ&SSMdﬁt)&ﬂ}mtmumhaljhﬁmmmmem model the

Chof 1%3%%3%3 Eiegroél\yiaw l oggzlfnlﬁ&au%eargqrggg 8{: g3 g?g‘) Ei'%zlig e@se( Sxiisgi&:rmatien
to calod @Ghe d\«g% a,igA!:n ?ﬂgﬂ% ﬁé‘%)l(h 19 1§HQ?£§1§1§@ of

I mmunogl obu In no e |nnunoglobullns can be
A num‘f%? LV$ 9%1})%}8 &n %%6§%§§ Ji(;%zﬂni d {}C}Ig Bg&é %ﬁ?gf thgy{d @%mb%dmmn ts of
the pre qe@tr Et'ﬂv anicaf By wal 41 dxemgid ﬂ&hﬁd}th@dya,} @éﬂﬁ}lt@iolnyl“ !;G]d B 1ust1 ates a

gen binding qr variable region thereof. Exanp
prophetgﬁ ”xéﬁﬁ‘llfb‘é‘dymﬁhﬁa sEpdrglegy (é}agwpéguwpgh@mr ({k,(v%v f‘itbflc iéiﬁa according
to an al eYnaft K«Qggﬁﬂ&ﬁlemgb@gg gfe%ém n!n"qu @H&tﬁ 'e%@ﬁﬁ?@m gﬁ}?‘%rﬂﬁ}%e -cell
produced by a preSS|on brary, anti-idiotypic
targot Lyant i 1 lsd)euahiﬁmmm@esn n@mg (ceid ﬂm feptrany! td el Divwir hag from the
and ng ragmen ts of .an
previou SOy Eo R R RLIEE B IFT ELT BT Hatte do i Saba i OF he targe
antigens, viral antigens or mcrobial antigens,
si ngl e-chai n anti body nol ecul es; and nultispecific
anti bodies forned from anti body fragnents. [0085] The
term "nonocl onal anti body"” as used herein refers to an
anti body obtai ned froma popul ati on of substantially
honobgeneous anti bodies, i.e. the individual antibodies
conpr|3|ng the populatlon are |dent|cal except for

o o . g o s " o,
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6165464; US 6407213; US 6719971; US 6800738; Fendly et
al (1990) Cancer Research 50: 1550-1558; Kotts et al.
W@ 2890)15bh Vitro 26(3):59A; Sarup et al. (1991pCTRIRADN050834
Regul ation 1:72-82; Shepardet al. J . (1991) din.
| munol . 11(3): 117-127; Kumar et al. (1991) Ml.
Cell. Biol. 11(2):979-986; Lewis et al. (1993) Cancer

. Lmunol . | mrunot her ., 37: 255-263; Pietr et a
used in S OBGBRLIGTTERG HB5AE U CRLY GO0 ot Tap D5 Ry G40 Brne (et usod
in the DB@&%QI;‘Q@(:SW\SQQ% m%spkga ki 0u8ddir Btmaly: (,a(aé@%@a g1 4o Pis etill
Biol. Chem 269(20): %61 14665; Scott et al. (1991)
measurgl andgh@ pruc@hém i@@@%ﬂ@@mg) i8 lyengé ”gztndéﬂ imphrigexample. The

adv lmi,aézigg%sc ﬁl aé:’ﬂ?“ﬁé% é&]l? %EH guig 7 ggﬁ‘zfé%?fﬂéﬁd mé 8}1 glgf% [ g%nd cnables 4

use cas@l, foctdASE)fongegend ks 1385velll3%4ich QR8s ioHuBRIcEed from litho
orms of non-hunman (e.g., rodent) antibodies are

fo
Lo preyigupend BEAE {HBE#Cds that contain mni nal sequence
derived from non-human i munogl obul i n. For the nost
Accordipgrio ﬂmmmmmhziéd«tmhftd bgdiiesBar pattvumeinainpinineyl Bbutdinsand

ich residues f.r a .

measurtl S8 LB 7 ST e Gt sl 5l SR sy U by 102, o
layer tolRPadb@sd 0D ManhyRRh Ak 304 nll @Fic0NLSE paIRO P UTBAE:r different

speci es (donor anti body) such as nouse, rat, rabbit or
circumsii Ry FERRCAI RSN hisp Ot gerd @%’ﬁ)@d’i%@ﬁé‘b ify wity gf example, a 3-
target c@ifl als gﬁt ‘%%‘R?m“ég?‘g%gé& %}m& Edisﬁgﬁrf% ﬁ:@ﬁ %@}%egi ({):E}EI q 'E?%] [Jd‘ch of which
may be @ephamﬁido yveaardiéspandeagong ashilveimere S}hﬁdwﬁgﬁa in que %tmn

%hernnre hunmani zed an%@?odles my conprise

Intiliy, 69 B8 TP BT D BT QLA THE. i?>éé$%ri%ﬁ%cﬂ5m Howpfe from a
'pr@nmﬂ?grdupwt\m ;@9@9(5119@ ¥:LEQQQX§}5,IP§§§IOE{QQ&L fr'lﬁ@tﬂhgﬂzuat%%@@gema d 163,

further refine”anti body pertformance ner a

and a hirflendsiiriéidi Zed 3a¥Birodye wiedl ko memura @eusaubi&hﬁnmrahd? yrealchus
of at | east e, and t |caII riable dompins, .

process; A BT 61 s BB AR AT PP oy BeFBRF abPar s may
be combi@@asn GOrLasReRekid Qot moagee@a 0?’31 mgﬂmwmdlnﬁml nog hﬁ@ﬂ‘l’x‘eﬂﬁped

d all, or substantiall é , of the FRs are those of
The llthagmhnmrwmum@umulﬁmi g wem a} crﬁei ﬂq*unahby depveloping photoresist
161 Ihe nk itqp Pt%}é%l}aB%shP xfﬁw}/ma %ﬁb HVE%@ mvaq gﬁ?\% a hrgﬁ a,si?: S':ﬁﬁ 107,108 In

nog TRERNSIRS regi
this ex img«m call It yi 06 hateufd @ nhurms ol mw(@m OHh (A0 PRSIRE 18kr and L1,
1986) Nature, 321:522-525; Ri'echmann_et al (1988)
12 18@isUpes gapead nggagg){i {(aRd npriggf,r@em(oj %21)1@@35}1;)01% w tayer L1, and cell

3 108 m%lc{lwatf ; Bieliynp® BOR0A0): o FHTRAL o AR Eﬁbm 3,

. huMADb: 4, huVAb4D5- .,

n s AR AR YRR Py PABROARS . B0 s
Liy(,r P halkheiid ool 2488 AvaXaTes sl D ReRLRekat et ;h@m@u@ ab¥r P with
reference; humani zed 520C9 (WD 93/21319) and hunani zed

t 19andmey psditgze poooRfiomis sdvys fopethe Clapgasurement on Li with
. real R treat ns o7
cell 2 E{B’} ?ﬁz {'ﬁr}%}; acs[n%gn%ﬁ% «térgsén?{g%} }%/g %:T%RSL{H &1 }Va?% %ﬁuﬁﬂ 107 may also
utilize m'fmmatmﬂ ﬂ:dtaaimragvﬂnm o f@ﬂu@‘dﬁﬂ?bomﬁ(lieﬁﬁﬁem()maﬁh avcr L1 with cell 3
undesi red physi ol ogi cal change or disorder,

108. Thoyecrdger 6%ﬁ%é‘ﬁ?mem CpF ead B kR eRT L#awﬁ*p%ipb%%%n%y ytilize
mfmmatﬂnhsfed Fb‘(@gﬁﬂmﬂ tReReld §ls@hne 3(u191?x§1’1trcfvew altp'ﬂéw‘ﬁﬁ!s 15RP il utsﬁ% cell

ncl ude t are not limte I on

108, synptons di m ni shnment of extent of disease,
stabilized (i.e., not worsening) state of disease,
del ay or slow ng of disease progression, anelioration
or palliation of the disease state, and remn ssion
(whet her partial or total), whether detectable or
undet ectabl e. "Treatnent” can al so nean prol ongi ng
survival as conpared to expected survival if not
receiving treatnment. Those in need of treatnent
i nclude those already with the condition or disorder
as mell as those prone to have the condltlon or
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J . Imunol. Methods 132: 73-80). Aside fromthe above
assays, various other in vivo assays are available to

w0 baoskiskd ed practitioner. For exanple, one nmeERCEKRIEL050834
cells within the body of the patient to an anti body
which is optionally | abeled with a detectabl e |abel,
e.g., a radioactive isotope and binding of the

. .antibody to cells in the a

rhe o YRS e L sl aiie ngrt o e dcaaee 107 gt B Rypmesk fayer

102 the@Rl p2hRgs A Rk ORSYrLRKENY me%i@ﬁ% SN gﬁt’it@i\ﬁ 1QUSTIM may then be
exposed fo the antibody. [0098] The term "cyt ot oxic

nlii‘&SUngE@mE c@is‘i eadhestlel His dfpeeisictiy, gacls gbi§8 am detrhared for a focus/dose

even t he ion ce
measur it B S leaah ra Bt § 104 HE0 eSrfRy i RER R psprgment or
etched padehldesdadi 0aghiauen (801 @PEScut Go@® medldoMent dSk With cell 3 188 may
1251, 90Y, 186Re, 188Re, 153Sm 212Bi, 32P, 6C, and
be fed sidggitgadaringe by %‘t@aé@ aeiif‘»@f:i?f dogR et ddr lalutA ierggminiaging the eich
and muzsﬁgc;}tr\r%%( :ogig o I‘“'y ac?%‘i dy )a(,r gg %%Hl)t?d {ligi)é T{irlfi ’118 fstlj.ﬁ énéi;v be completed
producipf aRtcoad lanigimihydayayi I farmed b Iidsrgﬂﬁg( midedrihardmatkogsl photoresist
and derivatives th r eof ggog%g A "chenot her apeutic
layer ongigig gtohed Baler Kerky th FrEEREEIRE 1S BhUPTSHL BHE - t r eat ent
of cancer, regardl ess of nechani smof action. C as
Metrolagy revelron ey %is% at ihe segent lghpgiapiudeyedut B wunse cpll h1i3M€E1 2

167, dn& ?ei ?ll a “' c}%@%ﬁk raﬁ'tc'd'}?g ?Q\%hé &!?5 m dQﬁi@glf‘gt Bgﬁ 9% may be
plran ka toxi ¢/ anti't unor
reused 00pObL Sﬁ'mﬁﬁﬁﬁuﬂﬁ nkbbbdiers; tha mitritbﬁﬂioeﬁshv E@y er I i and the second
and ki nase i nhibjtors.

sensi ti zer S,
lithogr a@ﬂ:eirafhief Fanesel S 198 é?ﬁyﬁ“‘c' Resedder ebrigBtastenisseen iy second
ii,thugmg(}:@‘[ﬂ%t ed tfhﬁefiﬁgy d%s%riﬁt,ﬁ%%ﬂ{ aRalky ¢ t}@walg d‘i@sg se information fed
ampl es of chenot her apeuti c agents | ncl ude: otinib
forward( ﬁm@&w}@eas%nent m:imﬁ%t laPhtair l’m)th Ldid)ddl@éx élhe ov e;lay

me: i&ur%mFAl{L( STERE]%%%} %?u&i gerﬁ@\{ ° fcr I g)d i'li@ &HO 'Ef %}%gda}_%y layer L2 with
cell 2 E@’%}b@'ﬁﬁ( anomia'tibh Yod %1@@9&&@ 322903 1(1GASNR 2y 3Rk Br Qith cell 1

Pfizer), cisplatin (cis-diamne,dichloroplatinun(ll),

166 andia®elion BE68IcyY fromcte bl Rricas raAS NGt a16Y§084- )

paclitaxel (TAXCL(r), Bristol-Mers Squi bb Oncol ogy,
AccordBgiineetberpaiNeknbodimans truzroiedy 1 HERCERTIcN(fp)ward and fed sideways
may be gs%c{s ip pée\gd%%c%feggg&igr;nﬁu&n (ﬂ@;»vg&%?y Jﬁ&?{g?ﬁég :?01§1'fti—r Flp el itlustrates a
prophet$l &%B% W&ﬁthi&% N@zmﬁéﬁ&%@@ Beditical %M@ﬁﬂt{&m’@low on a first

Scheri'ng Plough), tanoxif

11110%3@)@12)@‘,2:4”[34-1(1@ i iedﬁgh\eim/t\mﬁ used irepppiiyl p}g@n@y@iﬂ)g}, performed on an

etched W%_&%ﬁn‘% lgwl*L:igﬁ %};} Bng Ci?c ijﬁ(i @ﬁﬁl’ &m Rﬁ?\)‘v 0@ (hm)d’maak layer and

formati®kbi o dcdnd HRABRpAR Qa\/(,iapar@@irﬁw rh LRy DK ‘&,rﬁ)i@ﬂ'ﬂi? asc@faphic
chenot her apeuti ¢ agénts i ncl ude: oxa iplatin

layer L1 grdoKemey NEs Jay CS@ME P Yed foowirdZo At BSQVEREAREE Jetrology performed

on the %Hr ngm,u:&f l@i\}f : OZ (EEM%A 141?%%{;}%!‘;&?&%% {i i?#é{@?‘%ﬁrg&d on the

second feésytaahe 14Er EE\[EG( 19 {ed Nonwawd t&ﬁled%ﬁeﬁlﬁscﬁé\@k‘[mlew pufermad on
I nhi bitor, Exelixis, WO 2007/04451 ARRY- 886
L2. Infprpitsod i thaApg2and CREmag 8o S phary %fe%ﬂié% E% ﬁabd in modeling
3 it Rhay Jmode
ov e;lay%li:etgoi%ﬁn(egle %e%*ﬁl nﬁx{}gpt o?ﬁe iegi\@/ég?if Ll(i)igs)em t)i(.ﬁy_ H@j&;ﬁ‘%{g&ﬁ && modeling)
and theiCAM, BiRomptrébogics xiag)be aRTKIBIb Ztc222E8 Aar(yNOMEI eiwvsk is needed on

e e RSB (AL R AL e B R el Or s

Weth), lapatinib (TYKERB(r), GSK572016, d axo Smth
Kline), lonafarnib (SARASAR(tm, SCH 66336, Schering
Pl ough), sorafenib (NEXAVAR(r), BAY43-9006, Bayer
Labs), gefitinib (I RESSA(r), AstraZeneca), irinotecan
(CAMPTOSAR(r), CPT-1 1, Pfizer), tipifarnib
(ZARNESTRA(tm), Johnson & Johnson), ABRAXANE(tm
(CIenDphor free) albuninengineered nanoparticle

______ . o
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ARI M DEX(r) (anastrozole; AstraZeneca); (iii)
anti - androgens such as flutam de, nilutam de,
wohraaloutsen de, | euprolide, and goserelin; as wWeCT/Us2909/050834

troxaci tabine (a 1, 3-di oxol&ane nucl eosi de cyt osi ne

anal og); (iv) protein kinase inhibitors such as MEK

inhibitors (MD 2007/ 044515); (v) lipid kinase

0 ense L'g cl eoti

subseqs 1Pk U iy BTG E by (OB 85 S POre s gags may be
perforniel afill GRaki fde Eﬁi bvays uJii@HhéiQﬁiti?&n 'iﬁ, ﬁ@ﬁ,&fs@ﬂiy &ellibln >d to adjust the

proliferation, for ekxanple, a, H Ras,
rework.g @bﬁi@a@fi@bﬁ:ﬁmfi slen re(@m@ﬁsgqim)j Eit@mﬁiw hi@m) 2 iefermmﬂ and

s such a expr.ession hi.bi t ,( ) N
repat R B e PRy B ah il RRHE QB Qg itographi
layer Lyacci nes such as gene therapy vaccines, for exanple,

ALLOVECTI N(r), LEUVECTIN(r), and VAXID(r);
Accmdﬂ ELMEN A derdatibe @nbb@RRES Qﬁﬁ[ aF8ndatloN R BOE8 FSMGR &Ssideways
RTOTECAN(r) ; ABARELI X(r) rnmRH, (ix) anfi-angi ogenic
from 2 mag@gtrg tgngghasaséﬂhewaaﬁ Lﬁ@bTI@A\m}Sﬁdm iy, ad@eriegst thetgverlay data
har nmaceut i accep t-abl e
fom o B UGG bt oy ARGt 4B & PoliBhy R ED PR et

measur fblﬁcﬂt hee def B idkhel Emfcpldmﬁmneﬂap@mmg ma@;emm f@he:d i :m two cells
t erafeutic anti bodi es such as al emt uzuma

(Cell 1 e/ Geli 2unap: (MVASTIET S fooanét eemy] oot ét 9i<i }mi@npe mmpie
d@mﬁcéﬁgﬁﬁ-r% iy far)'(rh LA 1101?% %’U&% r%{;ﬁ@? t%?fllgscq‘%r;‘ %Ii g(éaézi oV ca“id‘«

reasur@REt dunabll ¢ AV RARGEY Mo 1118@4 2 dmenteshlmeht asiug uﬁﬁl&ii 2.
(HERCEPTI N(r), Genentech), tositunonab (Bexxar,

By way@QTek Xhalk, th@ntﬁiaiflhet ilrﬂ@dﬁci@ﬂm iR RIrY@ates, | 2gBRHEMZU P layer and
ozogam ci n Wet h).[0103] Humani zed

a sccongpiediendrt f@zqubééic Wﬁtiﬁ‘v arhahaperiiies pot.arfingly hesperiodic (e.g.,

grating} ‘Qﬁfvngj.tﬂf Orﬁ@ﬁ%ﬂ ﬁ% 9»%‘5&? J‘i e b&%@l{)h@d‘%d\% tah“/gsh\%” R’!eﬁ\ }ecan be

denser @RIOhbZUEBRIY, t&aﬁfi‘doxu ﬂ?ﬁhng—a\t}ialiﬂ Arbnnvbagiaay zmmzbr overlay
bevaci zumab, bivatuzunab mert ansi ne, cantuzumab

EASUTEFRGH g A, § snzé] U‘Wé é%ré.]ql Z‘utﬁgé‘bﬁ RER ﬁ%ﬂ“’l"?ﬁi‘ﬁgﬁmﬁ%@bld“ well as target structures
that L&HC\% Qi]fixft'ﬁfdttﬁz HQ&Q of ChAhdzUIBn, ngﬁ%o'h%ﬁm@ I\/ UJ HCZLHQRP such marks 18

| zumab epratuzunab
describddrtgolin zomaloy] ‘vgae,migmzdi‘dﬁii’mmﬂgam?cﬁm 6;%@)19&12 uméb 985,618, all three

of whic {qujiglén%%éig ehlé%bqip guE%bren% 05 %ﬁ%\%@q rf%{]cé %Mipies of such
targots ﬁ@td@ldm%@ﬂmebc @Hﬂgt pzuERgenbovi zumab, numavi zumab,
ocrel i zumab, onali zumab, palivi zumab, pascol i zumab,
- L., , tUZ|
L e e A T S
semicmrt’_esyl_\v idzun@fnbrmmmﬂ mzxuh@&:x}mmmdl tz umpmesi ﬂnem;iuuzmmmbmmﬂscs of the

ves ARl FIRD, SO MEHTRD., L BCRLUETRD, Lol L XL A ricarion syt
208 ma% Q5 @bl &Rl o 2 lah RS 1T BB, md HEQLUZHIRR SR arEQJn?rHKéHB{ 16, The
ucu3|tuzuna% umavi zumab, urtoxazumab, and
metrologl $edl gy rmiziudﬂ[ D 1OAPputThs otesen 2hg ankags conSmred with codel
. to fer . to.instructions stomari | ,'nclqde N
mstrucifof o Bot AR RS UPES d THBTRT HbATE SHyaplie rom
measur&@RHt@iaRed AERRBGHEOR b 206DeTheHEdtiEONR mits BYRde a general-
dosage, admi ni stration, contraindications and/ or
PUTPOSARDIHTURI T ngp,r@g;@ﬁ,méi mpfeua@igrés 7 wuentrehge gg@gi{imbof lithography tool
products. [0105] "Alkyl" is Cl -C8 hydrocarbon
contai ning normal, secondary, tertiary or cyclic
carbon atons. Exanples of al kyl radicals include, but
not limted to: nethyl (Me, -CH), ethyl (Et,
-CH2CH3), 1-propyl (n-Pr, n-propyl, -CH2CH2CH3),

2-propyl (i-Pr, i-propyl, - CH(CH3)2), 1-butyl (n-Bu,
n-butyl, -CH2CH2CH2CH3), 2-nethyl- 1-propyl (i -Bu,
i -butyl, - CH2CH(CH3)2), 2-butyl (s-Bu, s-butyl,

- CH( CH3) CH2CH3), 2-nethyl -2-propyl (t-Bu, t-butyl,
-C(CHI) 3), 1 pentyl (n-pentyl, -CHQCHQCHQCHQCHB),

P~ IS\ AN 1S AN IS SN s\
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[0113] "Arylene" nmeans a divalent aromatic hydrocarbon
radi cal of 6-20 carbon atonms (C6-C20) derived by the

Wo ermovalsedf two hydrogen atom froma two car boPCEUSIP89/050834
of a parent aromatic ring system Sone aryl ene groups
are represented in the exenplary structures as "Ar"
Aryl ene |ncludes blcycllc radlcals conprising an

202 ancﬁrﬁgtgc?lta L},g{orgkj E% gg eagcim%ﬂ, c(qn gfgdgzg'r Inlsc’ﬁldlf; % &nem@rv that stores

data 25}‘3_)‘\,%@}@ a@ iy &RaKhE FQURS o f ME sUAS cnRWbLARE! &Dﬁu bWt g 1001,
radi cal s derived from benzene (phenylene),

The 1&%?&%&%%& %@I” &@ f%q '10 %@N B‘%L & m?b%bgﬁ&em, he metrology tool
yl ene, |ndany ene , 2-
204 is Cdﬁf]gldbéﬁ) rta;;&hlfdmﬂ c&me);r mkwr@;y@mglat etiralhydnoaaphtintion aeimzhr of material
or a pat z,érﬁ%]m ghréA{%l enfem réfq tﬁé ?%bg» rgs,leggﬁtl %E?S/rgibxsﬁ@{ﬂtugx{q ¢ coded
instructioA@ 285 A6YElduGe fhoRehtrASSL tUSerh4itpt er changeabl y herein
and refer to a saturated or a partially unsaturated
. 7L e
aj %otd% aanﬁ\éLﬁ%a %(t: g{i Gg%gtgfs?gyi?aog?%g% Q ay H)ip dﬁ&ﬂﬂﬁbncat d
devatons in which at | east one r|ng aton1|s a heteroatom
sel.ect ed frﬁnwpiprogfn,; h@ﬁghorus and sul fur,
b) PR FEhEANGCFIHG S it BTG CMHLTE BRE or mor e
¢y TdeNGhBEANRH SorBRtd QP& MeSURSIdt Ui thel RULRRR @emt | ¥t
with one or nore substituents described bel ow.
medyetcercocyotie may be a monocycl e having 3 to 7 r|ng
ons ,an

0 GEF et Bat ot o Re R aey BB thte R p g EUGT G Fregoond s

cells, mbQelrd (AB Hﬁdﬂ'@%tﬁrih(rﬁei‘;@reﬁle%%@ﬂﬁ At sadtthdledi 0ci6: respectively using
het eroat ons selected fromN, O P, and S), for

informagipn dsives) adpl esperately. sThe 1[115115‘}10m[ g}"@}my plpo p@isgo metrology tool

es are described in Paguette, Leo
204 10 %ﬁu&%k“ﬁﬂ 8#‘%@‘% Moder nHet erocyclic Chemistry” (WA

The umgmwéms ,}ﬁ‘ﬁ '\@\Q’@X&g%é %8,]1 l%ﬁf%f i’}ﬂ/ 06? u%l@ %}% etig ruOﬂj ui‘mig}n with the

instructCRIROYRESicmbn S8 bl % @hntdRoEIFARREabIE dRMBedNOFO¥ d&nSRBways use
New York, 1950 to present), in particular Volunes 13,

cases d@ggm‘bq@abqg Fogggapgle, @i gase oifed clfemay g@@etro{o@gg@}a from two
adj acmﬁgntiﬁégd bx £ %g{fp&ﬁﬁs a)‘%lé%% glg)é%@\%xp%ﬂﬁg Jx L& ity %218%@ § options

may be raangag&kilwr o gdah bead! a@ rﬂmg; 0 n@ﬁommdamqaﬁbmyMa &liqe.g. cell 1
heterocyclic ri es of heterocyclic ri

106 maynleq lffd’é in %H’ﬁ“’%r%g‘h‘o?om}f%’t ¥ o ﬂkﬁ;}f;?tﬁgpg\d’wﬁi@ﬁo@‘) %C)l’ immediate use

in cale uti %%'W r of W20y \’migﬂuﬁa}{ %m%ﬁﬂé'ic@@)( for h&&LRRNAT ALRL &%k cel ifeg.,
t et rahydr opyranyl

cell Z 168t rabydiiotihd mpyolagy kiata;frcheﬁicdirm;cl e phebiradan a "wafer level”

duababhglﬁg blphl lix:fsn trll g%?ﬁ?ﬁ{%&iﬁyé?ﬁa’?{ leﬁ’]?‘@f‘%ﬁ%}’?“ after

mvaqmaﬁéﬂ%f@:‘f%@e%iﬁwel oxepanyl, thiepanyl, oxazepinyl,
di azepi nyl, thiazepinyl, 2. pyrrollnyl 3- pyrrollnyl

inthe ci{éd@ 5%%#8 a%)t/#{ Y %%ﬁzcﬁ}lgnlpﬁyy , &g?éltnﬁ Iogir?gffa&gilﬂ ﬁ]l Je acr%i}rctud from
some odilhyias opy pary lwatdidng d}lkmtld'wemyd datahiaby thr dfurcamyrleyal for use as nput
razol i di I|n1dazoI|n I m dazol ,fdinyl 3- .
in cale g RV E N %Om FeS9APOE g’é‘l}e&[ﬂﬁ cqll gHepReeRy e 1o one
alﬁb@dlﬁ‘éﬁpkw&altﬂ{i i%a%élgégﬁnyslm@bhu{ad;ﬁétyglm&%epﬁs@qmého@&d
N-pyridyl ureas. Spiro noieties are also iIncluded
embodiwietrhithy dadascope boketthy studehlymis tihiohase Buahpk dschef Aaalyzer
het erocyclic group wherein 2 ring carbon atons are
substituted with oxo (=0) noieties are pyrim di nonyl
and 1, 1-di oxo-t hi onor pholinyl. The heterocycle groups
herein are optionally substituted i ndependently wth
one or nore substituents described herein. [0115] The
term"heteroaryl"” refers to a nonoval ent aromatic
radical of 5-, 6-, or 7- nenbered rings, and includes
fused ring systens (at Ieast ~one of mhlch IS aromati c)

o NN . T ..
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but are not Iimted, to sulfate, citrate, acetate,
oxal ate, chloride, brom de, iodide, nitrate,

wherauligse, phosphate, acid phosphate, isoni coPCTEHS09/050834
| actate, salicylate, acid dPtrate, tartrate, ol eate,
tannate, pantothenate, bitartrate, ascorbate,
succi nat e, naleate genti sinate, fumarate, gl uconate,

avail ab%%k?%}ifég ﬁ 1’1»8‘&% 8{2% éig%%anﬁ%ti éhl?(? embo nn’entgtiiu;i%n’gat&;g may be
kept in Qﬁ'&é@ﬁ@i&ﬁnﬁ}@ ag% a 'fab Aol enasu 4 @@iﬁﬁd@ﬁ%t@@ﬂi@@%@ﬁ quested by the
(i hyl ene-bi s-  (2- hydr oxy-"3- napht hoat e))
HEUORSHKW§ZQA pharnaceutlcally acceptabl e salt may invol ve
the i nclusion of another nol ecule such as an acetate
The meirolvgy do& uegyi watoefigand oF p@fdmrsceimmmetrjz anverifhend CD. Such

n'lez"mureg{?%g% %[1% gg p{rﬁémg}% a’" apév S sfiﬁ & 6%§%nigggﬁgg'zﬁ%gﬁjﬂﬁ%t¥b (tul{] gxt@mp}(, of
a metro[dE tHSARMLSy ® REAIITRGeMHE &k kit a668RIADFRT 98 f1ufB¥es an angle

have nore than one c arged atomin its structure.
resotved ngteatoreseniiiena caube biplddo phdpge soadvomsiarmecqsarcricofs duiie targot

, harmaceut i cgept abl e .salkt can have mul jple . .

%truc‘mrgqo%ﬁga?ur% ?a Q q %% L}Sﬁ A }‘Fﬁ% g&p%\'&\,gﬁ @ ;g;él/cgﬁ% 3biluéal features such

as criticGPliitnc@@nd) 61\}‘16 r@%tg%cim%l&hﬁ&gﬂ@ adl@ ol Ofor @B&TAlng a probe
nore counterion. [0125] Pharnaceutlcally acceptable

beam 24 gf t(,ﬂgtaémn.r(éiﬁ%ﬁgiab light smsesop a5pbdh slak lawe dode vy emits a Linsarly
, . ol TN
ot G TR ESHLES 00 B R Sl RO KB a2
may be itmb\vdﬁmm sadipe mm 1ihlan‘10t ‘Eblbdam spivae?4. Tihs @mmrl&nml 22 may be

t hanol t hanol t hyl t d,
fgcuchg%ﬁ ke e ﬂm{r’rw LN DER WWV@%&&' féro%%lbﬁ«am power
also pdbANr MBAQ?{%%DREBWMAL ¥ @@%M@T&% Lx@%&ﬁlr RRocihA6ed the
before,” in a t aspect the present Invention
reflectonelati@sw &@p@@ﬂj@b gatpgisngf *anmmtémmawiddelm&rrd éetisvtat #%.es shown, or

atter hg%mour% gi}z ugﬁ%\a ng"h 11&Lb§0§§0&£ﬁ£f§%1}1%}%&? 9%?'92&71 > OF POiy Vdnnomdm

The outBRASMBE @UbI6R4d ¥ %éﬁg RBLER S r8akiort#aneaiaiudifd 28] full e ription of
second asEect there are provided anthracycline

the angigapyobetdig @t@ﬁwphéﬁ froy o lfeund Ty USnRai¢nt Zumbet 6,993,842 97hich is
iﬂCOY\OV‘\?Q%{Fei m'%ni feien 6 1% i8S above defined, and Qis a
P hy Fogen étg o liiech fkyl C3-C6 cycloalkyl, phenyl
... Jor. nz armaceutically salt thereof,
it is BEROP Soiean dPABF Pt e AT SR PR Py e Gt T2ht source 20
could bb Q%lﬁt@@wﬁbﬁhx mm%m;@ g&{&%@ g%h}eﬁm&ﬁu@?@& &@mg 'A"\@d&%ﬁngth
ant h racyc ine derivative of fornula %
selectivaidiehed (shewhér pleahiens petts. &Eﬁenfpﬂ@siémedu saventiienn the hght path

. provides an cli.ne L
betw ‘“‘v‘lgﬂ‘g:i r%gg%‘ﬂ%‘f ngf «fngﬁ gga?fat&@ (fiﬁ:r »?69 ?fh gﬁwf ﬁ& i(flgiijh{%?g ;ﬁ@é}}} o slmpk- band
pass (cdl@3 I2broviGER R cc (BRI vidted e thé.pal @NH: el Al@Suatively,

defined above and Li is a Ilnker of formula (I111) or

MOnOCHEPIZFic] @1113@]3 uﬁmfetraémﬁvoetwiéy gl ngraw wr«éh%“thm@f‘@& Of course a
L , dy are
tunable ?R {‘e (%2{% i) g.]ri%n,g ‘Qtdl R}gjﬁg m?&lﬂq Ti’lcdfy eJEa%r;ﬂ btbhl%asi \@I A this
A more ,’f\ﬁfm}f’% g?dgggﬂ?%o sqeg %Pgi@%lifm,gmr%h f(ee[fei’“{?[m”ttﬁji ragggﬁguq & hich could
be usedal elAhbeol bﬁ;ﬂ%d bed 1d e e scdb®nRityaEduaheGalah catjubfiRn with
C- 14 of the anthracycline skel eton. [0136] As stated
embodigspye! ngrgﬂ;ﬁmﬁ@fygﬂrﬁ, ipabeyar iIndg40 gt é&ﬁ’(ﬁ@gm@m@m &,734,967, which
N X of of the formula (1)
is inco gﬁéggég%%h’ai%é“?é%g%Fgg% nthracycllne derivative, as
shown bel ow for the preferred conjugates of the
formula (la) [0137] wherein Ri, R2, Li, Z, mand T are
as above defined. [0138] Preferably, Z is a spacer
group like [0139] a) -NH, [0140] b) -S-, [0141] c)
am noal kyl ene, thioal kyl ene, am nocycl oal kyl ene or
t hi ocycl oal kyl ene bearing a further thiol or am no
group or a carboxylic residue, [0142] d) a peptidic
residue able to tether the Li linker to the T carrier
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[0167] xv) -S-D-NH-CO wherein - DNHCO is as
defi ned above under point iii); [0168] xvi)
WO 3DONH wherein - D-CO-NH is as defined abCu/Es2009/050834

under point iv); [0169] xvill) -S-D-N=C- wherein D and

D-N- are as defined above under point v); [0170]

Xviii) SDS-CH wherein Dand -DS- are as defined
Accei‘dg}ggg %,3[’53 gng,mégg tasép% 9%%3(]@\}811 a1t 8%&;065- cﬁdr L{}‘v o5 ma} iilcotl)pdmtc a

test sty ULQ& gdm}gish rRAG LMl and, W;th%faﬁrﬁﬁﬂi& %’ﬁ?&%’dﬂ%&)i@&tbﬂ%ﬁib formed
formula (Ib) are those wherein: is a

in a sublsfrgR er 2 &fvef of maledal(foried theiseoabdvve adfeﬁst r@ed 1&1@@18@11} step at least two

cells ‘ﬁ‘{jﬁ E,Cc':?lgcrgl y ﬁijﬁlb\l\?mf 35}7%T &.(Lmrr ;Vs a%ﬁ?éé} &§L6% vae ﬁ}%b@é fﬁh(}@l aphy step

only onP@EINts prvidinel Q4T Bk ofxdriiy le@Smdeidrned HQQM&QM}@ @eéacﬁl%mand’m the
Xvi); [0177] xxiii) as defined_above under

differenggs m)im POETE SRS cels et redliEBeY & BRdarte %@d mgrward or feed
\ 0179] .
mdmm}% 4]1_ é!d% ;(&[;1) cgrhozi% im\(%)k l;gﬁ]uln &g}e?{gr }égg“ggt%e 8? < ?& ?ﬁe ﬁ(,; oAl
and/or thé éﬁcﬁnﬁtnc'bmtﬁhé pmmer ettvben @ﬂ)ﬁﬁpﬁ@ﬂﬁ&:oﬁﬁgmﬁé of armsth@ thé number of
a) (I"b): [0181] wherein L1, L2 , R and R2 are
fitted 1"5§md‘éf"| jﬁe"d“‘éﬁdﬂ}%’y MPPETURY. or a peptidic residue
constituted fron11 to 3 amno acids and Q is hydrogen
{n someygrpprdigantel 1@4)1(3;] adw@aw &0 @gplkt);he PPIEHD tleg cbls iy Wch a way as
to mmngfz%updss L:z?]%_.%?‘k]w c’/'\lcxj %(? Ia{:t%z) Efg }g)g%.‘?ae 15619 %t,g&[ggq&ggl%s ;Ln ighi%ulﬁ—
dimensoafidirirodgg intange et k’fﬁ@tlu ﬁﬁiﬁxidf aken hoomudha \(ddx),uaﬁs (md the y-
defi ned abov 01 ot he articular preferred
directiog|iggidepio @@ﬁ%@a Hag gcariefAn PR d{%ﬁﬂgdén‘da‘d'f d&%?%%»cmlﬁth%? of
metrolo %f 7) B}fﬂ@[}%‘%:\%ﬁ R a QL 84k tire @wﬁ %%fn e AfedsPfmk @Es( (ul L) two of
(rva), [0185] wherein v re as defined above;
which {204 8@}eraythat are sildtatiofly ﬁm‘rm:d m \(nVIdhr)echm Al alt le_)astas«o others of
which hfﬂ?blg’fflggf Bdtgu‘ﬁﬁ_ﬁﬁf*?{i’r%%%%&e égg@é%l s td? ga@%ﬂtﬁiﬁg 81 1Iawh1%§aﬁﬁr to the first
directiogNd spacer Z units attach the carrier, e.g. antibody,
to the anthracycline derivative drug nniety D t hrough
3 t [
G e T onal sl ek k2 RuE (eag & e g oree
aawrdmg tonaoy @ntdrdugenmil étcym( @)ﬂoamd wachaht idogdy avamble (¢ Albsdre o both the

X~ dnecﬁuq%%ﬁ%g% {z)%?‘rréf’“og%s +"8 at e é@%;')yc%{ Er;fe?;% grrlél‘v a;ec!uc'e iiﬁgr?erence
caused B a,‘éﬁkdréihé{( tc@ﬁmlqﬁy 5@&09@3 ﬁsl Iﬁﬁ\\éﬂﬁé&% P BOBYBhfornents. When
act|V|ty I‘O ySsI's, or ot her netabolic conditions.

two x-CA, Chody y dp e @ﬂ}iug@iﬂeiﬁ\( nDeyh eanr, @e%e@dis« emlemahit so that the

nhtroiogb i asﬂ;%gm;%tb ggy%iﬁ Cbg rmca bﬁo‘éﬁé{ gi d;;\‘ﬁ 0 fﬂé&, 1?»131% ﬁl Inbg% yb(. d‘%ﬂd

radiatioB S 1€ hMGcdtal., BRInaN calhBGhc Lalli y DEHsEML NS Bhy BEWRSImized,
acid si'de chain such as IyS|ne of the anti body (Ab)

which adlas for PR BSHAICRITPIQEY TRRSLTSHIFAIS. gr oup of a |inker or
spacer reagent, drug noiety (D) or drug-linker reagent

ftis 110&(3@&114_1} Li}g[@ggeﬂiwmhgd @@mpﬁqﬂo}i@st@h mpﬁmiamyrf |apm’elbddzmcnt of the

nv entloﬁa tg Cf i?b?.}v(‘ﬁ I&S%Sgﬁamﬁiéoiomv r‘if 1E{Thrget{§<p>%w ds alj\f Gﬁiﬁéag;‘ii O%%F Howev er,

enthodiBXARRY Ghe @64cR invaiidhaire hbd 10AMAR theit AlpPieaidIRBLE thaQF types of
carbamat e | i nkages dg% be fornmed fromthe hydroxyl

metrology o By oy \tfhéfﬁﬁ? r SRDPBERYIS ok oo Reedion @rg; aldedicaixigded to

appmamm n@%o%%g ﬁ!; ﬂg&g&% TRY i{d?:%s g?&gﬁ%ri {h%g!cf 1% 1 %%clgﬁ&?é? MWding

Ilnkages may be forned fron1an am no group on the drug
noi ety D; and various al kyl, ether, thioether,

di sul fide, and acyl |inkages nay be fornmed fromthe
phenyl and aryl rings on the drug noiety by

Friedel -Crafts type al kyl ati on and acyl ati on
reactions. [0189] The linkers and spacers are
preferably stable extracellularly. Before transportor
dellvery |nto a ceII the antlbody drug conjugate

VAN Y WY Y I . g
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[0195] Spacers (Z) can be peptidic, conprising one or

nmore amno acid units. Peptide |inker reagents may be

wW@eapatsed by solid phase or |iquid phase synt heGI/5S2009/050834
met hods (E. Schroder and Ki12Lubke, The Pepti des,

volunme 1, pp 76-136 (1965) Academ c Press) that are

well known in the field of peptide chenistry,

i ncl udi BOC chem str et .al "Aut nat'onnof
known SBTHOHS phaet Jaes e gy PTG S PomsT bt e fetur
Owrmir%e}%éc@ﬂ&hﬁgh@ﬂﬂn@yﬂlkﬁ3§étsacarﬂgaﬂx B kel $8 a skitGtive 1h88&n of resist

pp. 199-218) and Frnoc/ HBTU chem stry (Fields, G and
hetght Ngmael jreRalt¢rg@ojure.Sob p«@\ phaset pepttizdecsynedh gag pgrating ceil may

reasona, r“l’tbg‘ mjgpgagcbg {‘c%ugdg{u%%g 1 r?cﬁt Eﬁgsgﬁgﬁp%ggmﬁg?fgg%l o%_n%ui’, also of the
initial réikt GBERES ﬁkﬁh hesi Zey agbehhasathe 1Rk b SYIBROMY accuracy of an

Pepti de Synthesizer (Protein Technologles I nc.
inversiop jaedm croalzyt ongy fopdRipo#sa n@Aﬁpp, teg-il @ﬁg({t@%b@ Edgaged where

one {ar Qi’ Q %éagt?') 'iaie { (Sl‘g?rlk bEi(g\?RJ &4 I&@\{! Qm@&t (g EJ l p&?ﬁ ﬁuggicwlﬂa%qhﬁ cell i

maskmdpeilﬂti apeppicce .ccﬂE{«Egrpd:aﬁi?y i @ﬂ‘) p@@gfcﬂies a,bilh @dhdﬂ&hc resist height is
I|n C|tr [I'ine (vc,_ or val-%
mmmurcé, aéﬁlr ERVIST PR &Hé rh‘#mo‘?““atl g B:ﬁ;é h“‘@&éfﬁ?l 55y lting from
cxposurtnrdt @%qteéigterﬁd } %5&9&%&111&1 Xx%&ﬁs ¥a gcﬂ% 16k Yk REnsitive parameter to
(glyval - cit) and glycine-glycine-glycine
focus thaglrysighyiehl sipue AnchecacildesrieSindues: binghe conprotgesiame scanner.
am no acid |inker conponent include those occurring
To detenaingtiad peyformanmelilfe@Bnnindoiur@mu dfachddndbtvard and/or sideways

non-natural ly occurring am no acid anal ogs, such as

during SPUFIREF BRI e eI PeRSHONETISIghoparimentally using a

mmuhﬁ%@?rﬁ%@& and %Qﬁgllﬁ@a%@rg% 4 508 IV\?&‘»S@%J’)&QI{ Iy E)YOQB Qﬁb developed by
tic cleavage particul ar enzynes,

KLA- Iermnpbgqctra%mmﬁ »as sieci @t gdzemtutgeshﬁea,ct:oxatidﬁelpﬁﬁ fioB, giGn sample

asni n rotea .Ami no acid side
producigp i Mo iRt SR GC b sy, PRy 258 el | s

Config ﬂbtﬂQ{Ar@W%RQO@W E@Sv\ Andea Qﬁd&@itﬁ% @k b Q8 GWidh gorﬁéﬂxn@ul its
aci d anal ogs, such as citrulline. Amno acid sid

iuminglvai an¢ epﬁtﬁltwehm@mﬁ@teﬁﬂ mqi@dihg/nmw soprpyicing @b%uﬁy*wc?

umer“&a%%% E”grgz éﬁ%ﬂéﬂdr ?)é{&en farhmelﬁqzog%mgge I tog perform

the esﬁm@dﬁﬁ"zcw" - (CH2) 3NHC(=NH) NH2, - (CH2) 3NH2, -
(CH2) 3NHCOCH3, - (CH2) 3NHCHO, - ( CH2) 4NHC( =NH) NH2,
The stru&&t@%ﬁwﬂgh the &Q‘Qﬂﬂiﬁ')ﬁ%@mui &%Hﬁl\iﬁ@'@ﬁz gfg Cﬁx 2?\“%2 structure

\)Y‘T@QpQquy.fJ adgﬁivﬁr@t s’ﬁ%-{)ﬂ t@p pyzp hW}WWM;{W LH Wﬁi g]gﬁhﬁgfiﬁ%h-tﬂ be
formed &1?%}/ %)fa, iggch]([x)% mwgﬁ“rm;’t% tg ig%‘it 2{% %@ w@m% ég};‘f{&a rgigidmdbl\ grating

406 forine lﬂﬂ@i%oﬁkhﬁbnﬁR@ﬂ@ﬂiﬁlﬁhﬂ%mn&g{hﬁﬁh B oxldaeiggar bon at om
to which the anino acid side chainis attached is

Fi(s. 4‘%@35&3({ )10%%*“:119@{%{%%@3@{&%5 Qedﬁ'@h&shn tR&s ?ﬁr@oﬂ Rm@{%rijw h 4e
chain |s attached is i ndependently in the (S) (R
simulativonf Pgekati ot HoPAaa phetemack miasdt Sleis uB]rdj@ d iitpﬁkx@r hrxt resist layer to

o GRS uTRAABREE OF BRI TR Lo P RGP e

The ge@BtAOpadghélesi e thakns aaseqmel @z@tc@dcd‘m@m ©hese (Oherein as G2.
nat ural and non-natural am no acids, i ncl udi ng

The G2 geamichs pd@r@pﬁrh@mguigyéfi@h@)@mg@@m H aa@iddxong_oi the grating (MCID2),
a side Wainil anxg 02(5 ag?% Lu?s.{: g }1]‘ éhta@i %él %{zcgldﬂli Afn é@ﬁ@gﬁz@%} B ; 1& ctched through
egC|ne hlstldlne i sol euci ne, Ieu0|ne IyS|ne
nmet hi oni ne, norl euci ne, phenyl al ani ne, proline,
serine, threonine, tryptophan, tyrosine, valine,
g-am nobutyric acid, a,a-dinethyl g- am nobutyric
acid, b,b-dinethyl g-am nobutyric acid, ornithine, and
citrulline (Ct).DRUG LI NKER | NTERVEDI ATES [ 0200] The
i nvention includes drug-Ilinker internmedi ates usef ul
for conjugatlon to protelns peptldes and anti bodi es.

- .
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organi c additives. [0004] U S. Patent Application No.

11/ 823,129 di scl oses a nol ecul ar sieve conposition
waeleavgnEsed as EMM 10- P, having, in its as-synediEEb2e9050834
form an X-ray diffractionlpattern including d-spacing
maxi ma at 13.180.25 and 12. 330. 23 Angstrons, wherein

t he peak intensity of the d-spacing naxinun1at

80. 25 An . 90% of
openings B0 T rNTiE DA He S B g Holes LRt . sgisaigoot erting
4024 iADGSIKIONE palhre.of HaliBPTeAR @Mtﬁghhéi’&cm‘?mrﬂ{u@@40 hé2hin film material

di scl oses a nol ecul ar si eve conposi tion designated as
404 forming z.ﬂ_@”atmgvii?ftr’s émmdum@&ﬁamgﬁmi iofornend dnrexpesed portions of the

har dmd%:l% “%i:r -ﬁ)% ]:130:[ 1%11 1%1;?@{] a?l? i he y%}d égllﬁbli%lﬁdbg( %(5}, M}l\vg\é) s used to pattern a

resist IaQ ﬁ&ha&fbﬁﬁi a@ dednd@bdidiaatic0m2 Bt rigakiABndsk @Mct 96 WRkdn eiched
arrangement in the c direction. The crystalline

thmughﬁbv é@tﬂnéﬁrd jndvidm Pdrageithresecenhroast sriize A0H dewe ahe gglysilicon
layer 4&%‘&5@ gt‘ltn}i £ p&t@?{; h dﬁ&g}g 9&1&%&65@% Lf?cﬁkn??tgﬁg{ g(é i E:ﬂb £89 metry
parametdys dthie Birie@kk grningH@6BlectdlRniidily fafactd @hepat heﬁﬂ] The G

along the c dlrectlon U. S Patené Appll ation
&ﬁ’m1»%]19%@7@?9@3mdw§c+ s dneyep Al TR PRI ﬁ&ﬁﬂ%ﬁ“’“nn aside

M Sil A f

wall a,n@? (§‘§, dlﬁf ?@a%?%%q}éat tgeir E'F]J]ﬁanatéisv*b @?ﬁﬁ%% %J&%K&%Q)f b8 Ben &b grating
402 A agd ‘Sépiamu ROt XD ferdfar&Ra:830212E JA6Fs ty whseddo as overlay, Once the

I Sti.ngui shab eak . at cin
nardmab SEHNYS BORGE TR ARG aET 5 A0E it 8 RO A ReT s s the
hardma@t gﬁuﬁé‘; RECH NG L@)ﬁl &umlﬁ;ei WReN& Bk @nddosNES I YTBhe gate oxide
whérein the peak |ntenS|ty of the d- spaci ng naxi num
416 as hernee G287 to about 14.17 Angstrons is |ess than
90% of the peak intensity of the d-spaci ng nmaxi num at
The resi?s @30¢ Qiﬁltmg&tan®ﬂEqui®GGG} el érE*m &EMSM&ZQV ﬁia;mi sefer to the
terial of t

aramuci:'soqpfréhbgg}u @8 105§ “F“ﬁé’tai@&j\/ﬁg‘% fﬂﬁﬁ.‘ﬁlff?lfn),ni 15£ 18% gaﬂmdtcd Thus for

examplO8T £idbel dtR6d OYESihchiohlyBE@CHYAS pﬁiﬁﬁé&@isvv %@l@aﬁm QAMnd only the
common first degree crystalline buildin ock "unit

overlaygebéridigyi w‘rﬂg gl CREV TR ﬁaﬁé@mﬁmikﬁﬁi@ﬂ@g&'ﬂiml gtnics COdHO VLG,

spat | a ement LB TN vy o
then thc‘t%‘«reg &Y haraa Selr 8’%‘2 € a%aéantié%eia gscr I(Btés,ht% JC S%‘l"v%‘u and HT2) were

szmulat&ﬁﬁﬁ‘zﬁdnbbﬁﬁhcdtd&; ddhﬁid"aﬁtth@&c@}fxc&@@ hh&f@td&i’h@ﬁﬁw & tiF YRGS, that in this
Fifth edition, 2001, the entire content of which is

case imirn@bmévﬁawe& HguRardriowt LRI wegicakculslcsy e laaply the
UEB econd degree buil ding block, a

Ovuk“é&gﬁﬁgﬁgﬁo ﬁ£flling of such MAW framework type unit
The mq?ihcu; 1&10(5%1%;1011 i é'i”% Fg%:g;% c%%g that 6%19 {ggéﬁéciu Fﬁwéllkhléw ‘measured” then it
was profv idcti)mLﬂ@ﬂkﬁﬁ;@é@?uﬁén@‘é:ﬁ@u 10Beleby §0 GQUMBRYEECO R@d@ﬁﬁ*&%@x from

bui | di ng bl ocks, "layers of one or nore than one unit
another gagapue Acek AE8% "ihc mRerderist the émpéyéii PECishsy 87 ey gh@surement as
more p%{%&e&%i {)mlﬁj gz{*ﬁﬁﬁmﬁ“ﬁ% gﬁ? erigm(x) ?5%%}5 'fﬂ%i btlé? %y J\ nghe g{(} wrizontal
axis laboks it Biiﬁs Gel-b8 réfavionge ther aMlW If reéiosaniter hpgmdatﬁgyanf’gln&mom that

stacki ng of such second degree buil ding bl ocks can
were sipilafpdy SRR APPHTASH POH 1 BUEHIG pEGaPHrdy) muawma il%%wéhn%ﬂ along the
heruon[@%@és%ﬁhé) va mﬁ@ﬂp' t{}?%bon thereof; or (iv) nolecular

sl eves nad any regul ar or random 2- di mensi onal or

3- di nensi onal conblnatlon of unit cells having the MAW

framewor k topol ogy. [0006] The MCM 22 fam |y materials

are characterized by having an X-ray diffraction

pattern including d-spacing maxi ma at 12.40. 25,

3.570.07 and 3.420.07 Angstrons (either calcined or

as-synt hesi zed). The MCM 22 fam |y materials may al so

be characterized by having an X-ray diffraction

pattern including d-spacing maxi ma at 12.40. 25,

6. 90. 15, 3.570.07 and 3.420.07 Angstrons (either

caIC|ned or as- synthe3|zed) The X—ray dlffractlon
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MAKI NG AND A PROCESS OF USI NG THE SAME FI ELD OF THE

| NVENTI ON [ 0001] The present disclosure relates to a
wmoo1el11500 ecul ar si eve conposition desi gnat ed BGI/US2009/050834

EMV 13, a nmethod of nmaki ngl&nd a process of using the

same. In particular, this disclosure relates to a

novel nol ecul ar sieve conposition designated as ENNLlS

inthe Sili}é‘\af‘{lﬂ,nelgﬂﬁ% A@%ﬁ%ﬁ@%l yﬁ_’fnngbeu al ;Eg%\,{ggx?)é“”' %Jor ttcm ~GVer-

Pattern M3k @G 21 18 LEUSHEBLRLIA FeciO) tB ﬁ?&w@k 2 30Hi$ W hRetJa6s
have been denonstrated in the to have catal ytic

confl éumt@per thhededsonlity axf |%;@jmgtag§<p)é§3‘@f -+ (qudm(g@@'pag@”hmeasuremmts via

ar sie i.cation 'n ‘
scartero GRS 80 Q0 RUGE Y B Y REREPh LTS OB Bl &
may be SYO @hireGerarstBl firnes mel eewt aﬁvéti%ﬂﬁﬁasegé@m e @f: of feed
these zeolites include |arge pore zeolites,
forward ldperbaiien s péee snglisanplvasecan thegminzopgrge. Those results

s GBI B3 I3 ML S B0E OB R i gy o

measurdhhertk. Meier, D. H d son and Ch. Baerl ocher, El sevier,
Fifth Edition, 2001, which is hereby incorporated by

1t is notb@ RN ﬁﬂﬁ@l@gé\lﬁ"@ﬁ:@%}cﬁ@ﬁﬁcd@@h kg rgeneHal tkpfc hﬂﬁyrﬁn@(}%A using a
size at |east about 7 A and includes LT VFI ,

three-cabipuetr @pgy v BEAZS anghovoR i Endo PReg %?éi‘vz@élmﬁﬂfé%f‘a‘ﬂ (PRACE20 may
Lon ki senl ib L v 183119bs ! oc

mciudu@?%géo%ﬂgg; : %% S 35 hMHP gxt% 13 %f%tfié Q%H%Z’i e%ii%%{) hg{igg a target

dmwn&'lﬁb fdpilitzie @hdati@c M,,mz{ﬁcﬂ mttﬁ; L};(mse nNBgds 2 ‘aﬂ@t Beltacge Am% md‘y be used to

i nternedi ate pore si eolite generally ha a
implemghiAgugy BhveIBBUEASS Ay Peal B8 SOPRAR BBGUEY PRUEE o bieces and
feedimg 1%Lr\‘lﬁ§§v ‘i‘O‘?\%id%ﬁ@‘(gp Lﬁ@w& o @Wlﬁmnﬁﬁodi T )I\é: tsﬂ @Elwav of

ON framework type Feoli tes
examp é IthPm@&‘ﬁmm&iSSthe éﬁ“siZei(b K21 maNonens @atfor mﬁaw!‘@n&m&l gt provide
e zeolites. inc

mimma%gmu de togg%:gi%%ﬁ t of %f%ll %}é}?qnls}@gldp éidiwafé é%ﬁ’ H?éE]l‘?ItBéﬁ the
hardmade éﬁtﬁﬂﬁ&t PRI Rc8hZEIZEN ﬂlﬁwebhﬁa%d%rﬂﬁézﬁuﬁe’n?e%tﬁftﬁﬁ'ﬁmv1d6
about 3 A'to less than about 5.0 A and includes, for
uﬂbrmdélyoamrmc‘em deHanirERS bmpqu dmg\wg,mg@d sipgall Tele lf(gm@mmm of resist
grating %% nccf llrut e? 4(’ %‘J};\F’;’@p cdized 0‘?’“%}?%&?,&'11 emgr%te %‘13& L B7aY, tideesinlf()ﬁ%}flﬁ% for
determifled, th€dMs2 of BARCI3AicodARGr 368 ‘hﬁk(rdeﬂﬁd aﬁé?@cﬂh?lfz ofthédprocesses
ZK-22, ZK-5, ZK-20, zeolite A, chabazite, zeolite T,
that mag#lpsiAle @ickAe™O. 17, and clinoptilolite. [0003] U.S.
Pat ent No. 4, 439, 409 refers to a crystalline nolecul ar
While th¢ évgeémrrp@m‘iﬁem%@fmmt@&e mafredd PSHe@ nantlo] the present invention,

it1s pﬂxrs%»gctto 118%1 \/%I‘é(?ﬁ% th:mﬁ é\ ghse ﬁ%‘{yﬁ% RN rféld rcﬁqw‘vg'}y gtﬁ Lol?g(é%ga Gre. the scope of
the pw@@momﬁmwhbm vagker@bedhheftih RG:RENG thofboS¥ BEREBIISH but
of the MCM56 (U. S. Patent No. 5,362,697).
should, Wﬁehw}qt@ﬁémﬁ ish refergnecotibpgtended daisisi Hosy ithkgislull scope

of ;qm\i\dbuffﬂ yéfg gg‘g‘) »{Tﬁﬁmﬁb& «%V %? M 2%{1&%}%%@% 81‘?\5£}i§);r feature,

whethepmfabed wk aot. Snehmcm@mpbﬁlfbiﬁm b imafiter aniefeeryedr tn asfers to a
zeolite SSZ-25 (U. S, Pat%d% No. 4, 826, 667) is
quaniibeGinges 8 O %ﬁﬁ‘vél folawingghe Aftigtou pEe GPEY“hFFy@F% ey fated
otherwiEAGHOREANLA NG, A1 AHATBOL ARG AURLGLARGY AR o g
U S. Patent No. 6,077,498 refers to a crystalline
‘AcnEimmhmdhﬂafmﬁme%andbnwbsdmﬂbnbpﬁmﬂnwnéahmamgdﬁuﬁﬁ%ﬁuhﬁ@oﬁuﬁand
t hesi roma reaction mxtu r .hydr ot
B are f"iﬁeﬁ“ét g?] ai&??ﬁ?%t[ Himy BREgP "8 TBPEFELT ; V“S?“%%gj%ﬁ“& prus- bunction
additives. [0004] U.S. Patent Application No.
11/ 823, 129 di scl oses a novel nol ecul ar sieve
conposition designated as EMA10-P, having, inits
as-synthesized form an X-ray diffraction pattern
i ncl udi ng d-spacing naxi ma at 13.180.25 and 12. 330. 23
Angstroms, wherein the peak intensity of the d-spacing
naX|nun1at 13. 180 25 Amgstrons is at Ieast as great ‘as




[0009] The MCM 22 fam |y nol ecul ar sieves have been
found to be useful in a variety of hydrocarbon
W@ etsson processes. Exanpl es of MCM 22 f ami PEI/US2009/050834
nol ecul ar sieve are MCM 225 MCM 49, MCM 56, I TQ I,
PSH- 3, SSz-25, and ERB-1. Such nol ecul ar sieves are
useful for aIkyIation of aromati c conpounds. For
ﬁmitati%@?&%ﬂp@&géﬁ %&ﬁgta,}a% gaqﬂqgg}p ggcétgggzﬁﬁglwgg ggsegﬁﬁg%@ 1?1%2&?@ “means
for.> particularly cunene, conprising the step of contacting
a pol yal kyl ated aromati c conpound with an al kyl at abl e
aromati ¢ conmpound under at |east partial liquid phase
conditions and in the presence of a transal kyl ati on
catal yst to produce the nonoal kyl ated aromati c
conpound, wherein the transal kyl ati on cat al yst
conprises a mxture at |least two different crystalline
nol ecul ar si eves, wherein each of the nolecul ar sieves
Is selected fromzeolite beta, zeolite Y, nordenite
and a material having an X-ray diffraction pattern
i ncl udi ng d-spaci ng maxi ma at 12.40. 25, 6.90. 15,
3.570.07 and 3 .420.07 Angstrons. [0010] A report by J
. Ruan, P. Wi, B. Slater, L. Wi, J. Xiao, Y. Liu, M
He, O Terasaki at the 15 | ZA Conference in Beijing in
2007 di scl osed | SE-MAW and | SE-FER materials, the
former made from MCM 22-P material as starting
material. U S. Patent Application Publication
2005/ 0158238 to Tatsum et al. disclosed MW type
zeol ite substance. U.S. Patent Application Publication
2004/ 0092757 to Oguchi et al. disclosed crystalline
MAW type titanosilicate catalyst. A report by W Fan,
P. Wi, S. Nanba, and T. Tatsum (J. Catalyst 243
(2006) 183-191) disclosed a new titanosilicate
nol ecul ar sieve with the structure anal ogous to
MAWV type lanellar precursor. J . Ruan, P. Wi B. Sl ater
and O Terasaki disclosed detailed structure of
Ti-YNU-1 (Angew. Chem Int. Ed., 2005, 44, 6719)
simlar to | SE-MAW Another report by P. Wi, J . Ruan,
L. Wang, L. Wi, Y Wang, Y Liu, W Fan. M He, O
Terasaki and T. Tatsum disclosed a nethodol ogy for
synthesi zing crystalline alumnosilicates with
expanded pore w ndows through nol ecul ar
al koxysilylation of zeolitic lanellar precursors (J.
Am Chem Soc. 2008, 130, 8178-8187). [0011] These
closely related nmaterial nmay further be distinguished
by conparing XRD di ffraction pattern for d-spacing
maxi ma corresponding to (002), (100), (101) and (102)
reflections for both as-synthesized and cal ci ned
mat eri al s. The d-spaci ng maxi mum corresponding to
(002) reflection is typically in the range from 14. 17
to 12.57 Angstrons(-6.15-7. 05 deg 2-q Cu Ka). The
d- spaci ng maxi mum corresponding to (100) reflection is
typically in the range from12.1 to 12.56 Angstroms
(-7.3-7. 05 deg 2-q Cu Ka). The dspaci ng maxi mum
corresponding to (101) reflection is typically in the
range from 10.14 to 12.0 Angstrons (8.7-7.35 deg 2-q
Cu Ka). The d-spaci ng maxi mum corresponding to (102)
reflection is typically in the range from8.66 to
10. 13 Angstrons (10.2-8.7 deg 2-q Cu Ka). The
follow ng table (Table 1) sumrarized the differences
bet ween MCM 22, MCM 49, EMM 10, MCM 56 and the
titanosilicate material reported by Tatsum et al.
based on the existence and/or the feature of XRD
diffraction pattern for d-spacing nmaxi ma correspondi ng
to (002), (100), (101) and (102) reflections for both
as-synt hesi zed and cal cined materials. Table 11 MPROVED
NETROLOGY THRA JGO USE OF FEED FORMARD FEED SIDEMAY

A AN NS AN T\ 7 vl * I I o "




1

b2

i

[N b2

b

] N2

3
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mnimze the sensitivity to paranmeters not of
interest. FIG IAis a flowdiagramillustrating a
W@ @oense0 of cross-sectional figures that descP@DESHW09/050834
nmet hod for netrol ogy durindésem conductor device
fabrication according o an enbodi nent of the present
invention. In FIG |A the nethod for netrol ogy used
cl udes feed-forward, feedsi deways, and cell reuse
echnol ogi es. The fl ow di agram descri bes this nethod

wqmtﬁgﬁ&ﬂﬁg plogy as it is used in a litho-etch-litho-etch

]

f22

~~d

| e-patterning Iithography setup. This method of
& S n &
A ngﬁtordqu%é?%%?g Iﬁ%tétlt{r f@rt&g%}dtgb ﬁlﬂﬁg\ lLﬁ i‘ ﬁ)n%%}] &%B&r@% sing:
a) mtttﬁtle@nﬁﬂdmcmmm’amssp(arf'detrtcﬁ oall fdrnlcidtimedsict hba parohily fabricated
QOubIe patterning |ithography, singlepatterning
Pr'tffogr aphy, spacer patterning and can al so be
by bEmRd BRI &doh® nlakRciiBliAl 0GYoTBAS UL R e Saipder
various other circunstances. FIG 1A illustrates this
€} tﬁ@titmedmbfmﬁe@dﬁsfm tivaredond wedhusingeheys theanadadisi lof Heuset
gﬁ i ng a 4-cell target layout, which involves
KF%?@%?” e?ts al i gned al ong the scribe line of the
afteS aMNo@riphy GHeSH haobdarpet bathe tykf RBLRIFnAhe &St adftocond test
scatteronetry techni ques to process netrology
cellrpasur ements in only one direction. This nethod of
0 C 3 !
d) In%adlbieg ;| %g@rd%nd g%&tkﬁh} 5%?%16 tasﬁg}}lu%gr & d?slgntgnolﬁ 3%¥pectn ely

aeht midependifng ondite réyppeiety. met rol ogy nmeasur ement s
necessary under the given C|rcunstances Furt her nore,

sca ero ry .techni ques n be i mpl enent ed
‘”trﬁfr%ifgﬁ} ‘é‘ﬁgb g‘%ﬁﬁ e méh F%Fm a}gét o étgoti gtga,nbmn metrology
meaGRhBr AMBL st £ £ELE gr&'é‘@ ltt{ M‘ae i8)ck LPER 'ﬁ%h@/}v f%rﬁmtcd device.
According to the exanple il ustrated in
Thupatih«et nie@disatrpt'lm Bbeibn goielas e ey 2 ﬁihulnurﬁe Eetm m«mﬂsrcmwm on
ti’Laé % step of the sequence, including: a
© By ?‘Wﬁﬁqﬁm B¥thard nask 102, a layer to be

TheRadih&f PEaih08, wiRoih B Hedlde O RochRYeldchAds taNgredNation from the
exi sting pattern 105. O course, under different

secqiidppeRTBICaE IO de grasiatieg obihe feg seqaswgmbser of | ayers
may be present. However even if different nunbers of
Nhhnyb$$ohﬂ®ﬁuéeﬁ%1@hé)ﬁ@édkﬁOKMkMKLﬁﬂE@M@@Ed@W@?SKWaWd
o Il reuse netrology nmethod may still be able to
S ement  aut omat ed reC|pe generation to provide

f eed war d feed nd cell reuse
T hwﬁ?@%@%a@éeln bw'}%éyn érﬁﬁ AX@ F‘eﬁ“‘é"&dﬁ targdrcasermepippbittical
dnn@gxmpgmﬁgphenented using cell 1 106, cell 2 107, cel

8, and'cell 4 109, each of which may be positioned
f " TR

The n‘ﬁtﬁ?&ygf dﬁnﬁiés{tﬁﬁr&ﬂtd ﬁfbﬁﬁlagk%ﬂgt %r)f(ﬂ?{ 11 % ﬁfggﬁb%fgta}n?gtrt on the
{uﬁaaQKLﬁhﬁﬂkdﬂHﬁ@ﬁﬁﬁﬁmwﬂﬁﬂSMheﬂemﬁi@ﬁtﬁﬁsahp|e Pwth

the existing pattern 105, insulation |ayer 104, the
ThelrAyREd bociie: patiesinedlistdics anding (bardd masdecdiQPmedeBltdmedt on the

107 may be used for measuring the film metrol ogy of
secqrigdes &ﬁ%t@npdcilth@r OURRERBAUTRIIER, AHEC FedoRl tost cell.

met rol ogynmeasur enent obtai ned using cell 2 may then be
Thefredhed deviaiys ! .toharhie dinsasuiceredingpelfoymbd fowticeiehsutement on the

seep el B P e gy Rk CRL RS e uae the

kness, the filmrefraction dlsper3|on
10.” }kdﬁﬁy%é?ééal fi?ﬁélﬁppﬁ¥%¥glectrlc di spersion qualities

The neasurenment tool or process used for cell 1 106
may use this information to node! the critical

di mension (CD) netrol ogy of the sanple P. By way of
exanple, the critical dinension neasurenent obtained
with cell 1 may be in the formof |ineedge roughness
(LER), line-w dth roughness (LWR), sidevvall angle,
I|ne mndth (top, niddle, or botton) ~corner roundlng,

s - r . e



LS

SN W s

b2

b

i

1

i

I

17

t

b2

1

4,

5.

6.

~

8.1
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: 1hvri%@hocgﬁfddﬁﬁbi%rfeféipc‘étcmﬁyefic 6‘??11{3}’1%» et

| ayer to be patterned 103, an insulation |ayer 104,

and an existing pattern 105. Under different
we@rrennss@nces, a greater or |esser nunber of PEHESH09/050834

may be present. By way of dXanple, a 3- target cel

| ayout may be inplenmented using cell 1 106, cell 2

107 and cell 3 108 each of mhich may be positioned

cov i ffer ong crlbe i ne of e
s dest PO BT T Y BBRTITE & O g BT ad the
&Qﬁn@uﬁfuﬁiﬁﬂk digension (CD) neasurenent of a sanple
froma previous process with the existing pattern 105,
perduiatyg @ﬁmt@ywumm the thigd/ert acl théregaytrer ned 103,

‘ re
P08 IRGTERC  A0R 5Bsbed SUE TR BE R P TR ETED
anRdfesus{ d@se measur ement s are taken, a first
| i t hogr aphic step of may be conpleted i n_ whi
afteph stcord Sitgerapdy ppden ékyeb% formecon: G E@ﬁeiméﬂa%%s Kirggpeond,
el oped. The |ithographic process produces a
ﬁmQé?[lgi%%l\éithography | ayer LI fornmed by devel opi ng
h) phdtioresistnthQhd cibher fibsssterhdnt hogreapbynd ayehird tesnels
t hen be measur ed USIng al]l three celle 106, 107, 108.
[PgavelyaRpwpr O rmgiem o @ FHIEERY Y0 measure
over | ay (CNL} bet ween t he preV|ous | ayer and LI, cel
Thepuaghyd piscipist [ vderainp ehincid ﬁewefi@ﬁizr(mmﬁb%@mﬁeﬁe fietrgtozy
mcaxbx%n‘!cg{ st thlvlﬂg Q\%grt%?gyi layer LI, and cell 3 108 is
for a tocus/dose neasurenent of the flrst
the oV

D

[y
N

e bGPRRER KB Tlser PHa DL R Rt oo S B i pggenton

the Phi@utQuUsii | ayer P may utiIize information fed forward
fromthe CD nmeasurenent on previous |layer P with cel

. Ihc]métQ& @iﬂﬁdi@yu AR bl Jncﬁﬁcé ﬂ:fv@f% ﬂg%ﬁaﬁfﬁd‘mﬁxﬁ Wﬁl the sixth

fromthe CD mBasuremént on

Inwﬁeaswnemﬁmmu@nnkhegﬁiﬁ@ﬁﬁﬁmnhmgmaphy | ayer LI done

with cell 2 107 may al so utilize information fed
Theandbwhyscitinond, therdio duskdasie nreasunements daney omitokysr

LI with cell 3 108. The focus/dose neasurenent done on
MERRRKEr aphy | ayer LI with cell 3 108 may utilize

information fed forward fromthe focus/dose
Thegpgbed endnie Hbrdieamn ﬁ}(:é\ygﬂg}gl Fiepgjanep ipar H%wé dlmension metrology

| ayer 103 is patterned by an etch process that

Inﬁégghgggthe | ayer 103 and the hardnmask |ayer 102

u £ 1( .
TGP g R LS bERAROS: Bk W e e muussmeay on the
secotsliiBg ceeld mddd08: anthiaeld i&&@ﬂ:@ﬁb orapeekdohgalst ysit.cel 1 3

108 may be reused for a focus/dose neasurenent of etch

. TheRalh&d Br hiavero, Bheand n e eloluals ﬂ&@mgﬁbﬁ wR81 1RUSEHE nfe@%urdm&R on the

nmeasur enent of etched pattern layer El . Infornmation
third reghect e riwisligicdedeh measwement ¢ Erhedmﬂt helcel | 3 108

may be fed sideways for use by the CD neasurenent done
“hewndthod ef dlaitn 10 6vheAfit &F imlm%pft &trimng stdeeaed thh caheh measurement on

surenmnent of .the etc attern | er cond
the qeii%ﬁeﬁ F;% i wodg ey WEE SRS ! 18% afd@&ﬁ gt ?eiacond
raphy layer L2 fornmed by form ng another hard
@%ealew'ﬁiwﬁ opaygyrth test
cell %II t}gqgvcg %yﬁg %\Hﬁﬁ&ﬁ% (HH ﬁ'nﬁ, %ur@%{l heki. Metrol ogy may

perfornmed on the second |thogra ayer L2 by

. Thef%cgﬁ%gggi (%dlﬁl i g.ill }n & E,hﬁf‘dziégl% é 1 18 hgd C%n unfé%m%?drccg | 1

&'t euded for 4 ose asur el |
107 may be reused for an overlay neasurenent between
the first lithography |layer LI and the second
i thography layer L2, and cell 3 108 may be reused for
a CD neasurenent on the second |ithography |ayer L2.
The focus/dose neasurenent with cell 1 106 nmay al so
use information fed forward fromthe CD nmeasurenent on
pattern layer El with cell 1 106. The overl ay
measur ement betmeen the flrst I|thography | ayer LI and

o S "~ A PN~
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el

i nstructions 207 inplenented by the controller 206 to
enabl e the feed forward and si deways use cases
wa@lemonitsedd above. Fur exanple, in the case of PEBUS2009/050834
si deways, netrology data fA®m two adjacent cells may
be acquired sequentially mclose tenporal proximty A
nunber of options nay be envisaged for the data
handling Firstly, {he netrology data fromthe first
“heqedthod ef gainCBb, whkrckO @Jodatye beinkeptasmaRad oy adhutihest cell inchudes
controll er 206 (or the netrol og g t ool 204) for
feedmpgrisyy arddhe g8th Hewsargmars giv BrC tasecdlubsequent
structural paraneters after nmeasurenment of the second

. Thegegthod ef aéa,im Hbwhepoin gpyleligee pindl ytcawﬁéanépﬁ@ﬁ@tgih Walt @H mcludes

fee%tg lé\b%s thé %t%%tvasgt%ﬂieg? o {h% ti%gd te@t aéli ‘wafer |evel”

se uenf1y in cal culation
uctura ﬁgraneters after measurenent of the
#18 CRRBESGE feed forward, the
afteMBtERhOgNh dal Bedol RIENE] 6% IR rcel | s may be col | ected
fromsome or all sites of a given wafer and then kept
1} modelgst apadentoprdypipe tieseedngviatt otlbr use as input in
er.s om the sanme or
B 1%{’1[ t%l%l nicg@l tqfaswf‘ém%l &?%%gglg?% C‘Tru ‘mJe enbodi nent the
k) datiabaserrmyorbokent teﬁ@a&hﬁﬁﬁﬁen@ﬁt theeneid okogy tbealdel the ninth
204. I n anot her enbodi nent, the database may be kept
Bipaatic e oy dhesscqaralasell such as Archer
Anal yzeravail abl e for KLA-Tencor or San Jose,

4, The@athddbenilaim Ih véerdi pdndndodiedhing glveliddtdbasecmmyirplesy

e controIL 206, e.g., a fab host computer
Yna“h%nﬁnﬁwn i %3”nd6?%v$ged as requested by the netrology

toc 4. The troI be caonfigured t
, hLﬁléthF%Lf ﬁ)i @z&tg} ‘[’36 SITEsR @gt}{blgg 1‘3@%1&6 3BH) iuéug CHSIon mvtrolog,y
medIBARILENEALShikdysheyperformed with any suitable
technique FIG 2B illustrates an exanple of a
TheTR&RS théi(uhp@i @E%ﬁ;\n @%cﬁ%tyﬁggr&%tﬁ@ {7 HILSHE Breasurement on the
nmeasur enent s. 'é I1'Tustrate§ an anhgl e resot ve
third st edittometdel thtQitthatcasanmbe anghdsdoong et atim
scatteronetry neasurenents on t he tar get structures at

27, Thdlﬁiﬁh&ﬂﬁff dgign o, fartisanpherididg nsudehin@sn $bvanii Memdr@y@ti on the fourth

nd/or structural features such as critica
tegt&?‘ﬁﬁéﬁ%@ SRS ERPERTEELBnEe 81 EsYsaY i ncl ude a | ght
source 20 for generating a probe beam 22 of radlatlon
Theonehedipt dpipel]. ivgtercis gurtewhingcagurgabiiprsthatiard tggaell ¢ Gdsideways
to n}{ht&m%mauamtdtmeg h¥PRLACL AR Regm having a stabl e

narT ow bandw dth. The probe beam

rds a sa th a 50/ 50 beam.
ne g et T e BB e el S5y et Budsnn Of RBbizheof

a 1c§h'trtfc@@1€ a%osﬁﬁ%f&ﬂ%@ﬁt AfH Whirbinahé eRendBcadrdhas tihonicef

t he probe beam power al so passes through t he beam
messylentetiep! (Rabaabl 9lahe weiohalim ckpinterthpowet det ector 30
B T s A
a makdiegy loohhdniBaiiae p2@ome Esnsb@rt Rore ThgesldrghdiroS @t sd@ment on a

coul d be nonochronatic or polychromatic. The out put of
layey b M@ty gL iot DA ’3‘1%‘%&} ? @det x&t PHe"Yr ocessor 50 for

f..the angle resolved

dﬁ&%ﬁ?%%gk%%gﬁ%ﬁb%% xﬂﬁ%ﬁﬁtﬁkaQFg, Pategt nunber
auﬁmﬁﬁﬁgﬁ#ﬁﬁymbuMhdnsntpambgonah@dﬂh@ﬁﬁhﬂﬂbmyﬁabégamﬁ@dwd

inits entirety. If it is desired to extend this

concept to neasure nultiple wavel engths, the |aser

i ght source 20 could be a white |ight source that

woul d generate a pol ychromatic probe beam A wavel engt h

selective filter 60 (shown in phantomin FIG 2B) may

be pl aced sonewhere in the |ight path between the

Il ight source 20 and the detector 40 The filter 60

could take the form of sinple band pass (col or)

fllters mhlch are selectlvely aned |nto the path of

Y . o
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FI Gs. 5A-5A depict the sinulated fabrication sequence
in used in conjunction with the sinulations As shown
WO 1P 35606A, a phot omask mask 501 is used to pRCT/E8IV0H050834
first resist layer to formld top resist grating 402A
on top of the thin film (ARC?) |ayer 404 and har dmask
| ayer 406. The geonetry paraneters of top resist

rating 402A are coll.ecti,v refer to herein as
therfs Copn e aBlrar SRRl et Pricr {saey dbe b i eessor cause
the BlefrERSL @bl . @ m d-point of the grating (MCD2), a side
wal | angle (SWA2), and a height (HT2). The thin film
a) (AaRg)a ﬂ“i!ay@mammr@ ceedhgdett helbighepeni krysr vl pdibally fabricated
dov {eS|st grating 402A down to the hardmask | ayer 406
VAFter the first resist grating 402A is stripped, the
by patder DsRbnd PRad @R ShItseghatitNgehasthbesnrt ransf erred
to the thin filmmaterial 404 form ng a grating 404A.
©) ko8 SEBHTAFESTET tyy WETHGIADPBTIGEL 76 Hednoivliex ﬁbg”@dm
. f the hardmask | ayer 406, as shown in FIG
In@@%L Agggggnd phot omask (not shown) is used to pattern
d) aftafr@sittsmmh;ﬁyyegﬁatmhﬂtﬁasfb@bmﬁ‘rmb& of gicoingerrimsidihg gl‘oaiimsﬂzgld second test
. The h r%%aask | ayer 406 js _then etch$d t hr oug
oel %H%m i 18R o R AR TR 0 b FFS AR ESHR P«é‘sﬁ@éiffﬁbpmmb
usm%; %kﬁ%&%&n cE;hg%nQilW silicon |ayer 408

ucing a bo ton1ﬁardnas grati ng 406B as shown in
5 e ortal®chard, Task.
Atg%q%NEQ 282% g}gﬂg% ?g ym?elg%feg\m“ glg@%as
aqﬁiﬂﬁ&he €] geonetry paraneters |nclude a crltlcm
di mensi on at a md-point of the g tlng a side
twoo F}}Grcap@’; gl em“fl Onéhtd slé)‘s’ﬁ”@ﬁa tior |in f 13y e mri@péit ¢r/asurface of
the $¥s {FEK ‘,Qhérgt?a PRSI '&Q? +9h opﬁg‘f\@é(‘i &991}&5\@@; Q%} 4‘&%’3‘0@&’@1 patierns
ottomigrating 402B grating 4 IS
formef @r thedulsyr a*a:smdvmddayx a @q@“esihiWBeIhrﬂﬁmaﬁSkergmaM irgeih ghe test
formed, oI siilicon | ayer 408
celly iﬂfﬁ*&ﬁaﬁg%pi B 1ﬁ%““ﬁﬁ¥%§1§}‘g‘f%¥4 Hgh 4 T8 et Ehgerephy
stepRHOAHGH DAL P Qu%&laiel £ QR: 8F AbkEy 49 %ﬁx@&r&p@m&d ﬁfé@c’:\m wherein
gate oxide as shown in FIG 5D %he results of
for gilpast and lohogrphstomer past P’M@i sa@NvE DT PR ttﬁé@éﬂs&&w pattdrecd with
refer to thgmga

; | t 7 o
sub %ig.e ls,the ai‘ﬂeoif/sttpﬁe measﬁr?m %iQeasEB i;ljere ét ? ia{]mmep only one of

saidEdSorfngdre ﬁ%ﬁﬁﬂk &8s pdtferdd aBahost s B8 id N, ortrh@d t@bbalistihR
overl ay paranmeter was nmeasured and only the overlay

unpgitEed HhRiyn akpadistisnaced of Agiddnosd diat brbge! Eé)éﬁ‘ﬁrﬁl éifmm’s in
I t t. - -
the p Jbsf;tts,"i]m 2‘?““513‘%]% (1?%1(%{ g% pgg#g%%ré 1;1%!1‘0 St Cgﬁ %ég %mwzf,amhtdtc
feedSWARgrdan deddk2)cwamk of sictuloat @doasatlogi ng measur ed and
all their respective uncertainties were estinmted so
hettBakuhdluteirs1Case W1ousin Pas sIRLENS o XBr @11Shiul alealiianees in the
four uncertainties were calculated, while only the
patterpg bpiaeen Aelérraratiiew sl plteredds ﬁTFH@m% pf Gited parameters ina
I each of the plots is that if a
jnﬂkﬁ&ﬁﬂ%buw}m‘got bei ng ' neasured then it was provided
atian

. Thewt é‘é amﬁ%};%n?&?agp%ge %éei ndél &\/No g Y‘ﬁ% éﬁéf% qrcompmse at least four cells,

at |JABASWIEREAED halBWbiterhb €1aPh@tsSbALNIAGY otiBRcd IPEQVEEbction and at least
pr eci sion for overl ay nmeasurenent as nore par aneters

twogiherhaigehiah Apyapindar padieisi thiare paaded mravhregtien substantially
feed-si orizontal axis labels in FlGs.

p“”%%?%ﬁﬁ% 4%@¥‘ dﬁﬁaﬂgﬁfferent KT refl ectoneter
appar at us conflguratlons that were sinul ated. These
apparatus configurations arc identified by nunbers 1
through I O along the horizontal axes of the graphs in
FIGs. 6A-6D.In the simulation results illustrated in
FIG. 6A-6D a 32 nm Gate AD stack for Pattcrn-over-
Pattern was anal yzed to estinmate expected precision (3
sigma) for a variety of hardware configurations. The
fea3|b|I|ty of S|nultaneous CNLH—CD ‘target based

o . - e . g, Y I 1
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g) feeding information fromthe sixth nmeasurenent into
the nodeling of the fifth neasurenent; and after a

w@eaomdisko t hogr aphy pattern has been forned onP@TES2009/050834
| ayer including the first, 26econd third test cells, h)
nodel i ng a seventh and ei ghth neasurenent on the
second and third test cells respectively using
information fromf ) and g) respectively. 11. The

34, Theredt Rog-iofe di lciui 3% Ow hinda 8y @idntve) orl ek ueke seinndelprag adleast three

crlilcal n%73|on nmetr ol ogy measurenment on the second

celly, @§ foaggpp of ppuchRgudet a8l Erm 10, wherein f )
i ncludes performing a filmnetrol ogy nmeasurenent on

35. Thqiﬁé stiitig alelimad) Whereg: safhievonastthad (ot cdlsalomprios three cells,

e B e seBl RS B S e Bl S e D el R e i

thickasufrgnent . 14 The met hod of claim 10, wherein the
sevent h neasurenent is an overlay netrol ogy
measurenent. 15. The nethod of claim 10, wherein the
ei ght h neasurenent is a critical dinension netrol ogy
nmeasurenent. 16. The nmethod of claim 10, wherein h)
includes feeding forward the fifth neasurenent on the
second test cell to nodel the seventh neasurenent on
the second test cell. 17 The nmethod of claim 10,
wherein h) includes feeding forward the sixth
measurenent on the third test cell to nodel the eighth
measurenent on the third test cell. 18. The nethod of
claim 10, wherein h) includes feeding sideways the
ei ght h neasurenent on the third test cell to nodel the
sevent h neasurenent on the second test cell 19. The
met hod of claim 10, further conprising nodeling a
ninth neasurenent on a fourth test cell in the |ayer
using information fromthe sixth neasurenent. 20. The
met hod of claim 10 wherein the third test cel
i ncludes an imaging target.21. The nethod of claim 20,
wherein nodeling a ninth nmeasurenent on a fourth test
cell includes feeding forward the sixth neasurenent on
the third test cell. 22. The nethod of claim 20,
wherei n nodeling a ninth measurenment on a fourth test
ceil includes feeding sideways the eighth nmeasurenent
on the third test cell. 23. The nethod of claim 10,
further conprising: after a second etch has been
performed on the layer; i) nodeling a ninth
nmeasurenent on the second test cell; j ) nodeling a
tenth neasurenent on the third test cell; and k)
feeding information fromthe tenth neasurenent on the
third test cell to nodel the ninth nmeasurenent on the

second test cell. 24. The nethod of claim23, wherein
i) includes nodeling a critical dinmension netrology
measurenent on the second test cell. 25. The net hod of

claim 23, wherein j) includes nodeling a critica

di mensi on netrol ogy neasurenent on the third test

cell. 26. The nethod of claim 23, wherein k) includes
feedi ng sideways the tenth nmeasurenent on the third
test cell to nodel the ninth neasurenent on the second
test cell. 27. The nmethod of claim23, further

conpri sing nodeling an el eventh neasurenment on the
fourth test cell using the tenth neasurenent on the
third test cell. 28. The nethod of claim27, wherein

the tenth neasurenent on the third test cell is fed
si deways to nodel the el eventh nmeasurenent on the
fourth test cell. 29. The nethod of claim1 wherein

the first measurenent includes a neasurenent of a

hei ght of a resist before exposure of the resist and
wherei n the second neasurenent includes nmeasurenent of
the height of the resist after exposure of the resist.
30 An apparatus for netrology durlng sen1conductor
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