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2- AM NOTHI AZOLE- 4- CARBOXYLI C AM DES AS PROTEI N KI NASE
I NHI BI TORS FI ELD OF THE | NVENTI ON The present

WO 2ws/06336M rel ates to novel Anilinopi perazi ne PCT/US2007/022856
Derivatives, conpositions conbrising the
Ani | i nopi perazi ne Derivatives, and nethods for using
the Anilinopi perazine Derivatives for treating or
preventing a proliferative disorder, an
anti-proliferative di sor BEECRIRFIONM=ati on, arthritis,
a central nervous system di sorder, a cardi ovascul ar
METHEODS ORIFQRMING FIELIEEFBEGT TRANSISEORS,) PLURAMUITIES OF FIELD
EFFECT TRANSISTORS| ANESRRAM CIRGIHTRYG@MPRISINGOA PLURALITY OF
di sorder rel ated t dNDRADHALI MEMPORY CELPpSOt ei n ki nase.
BACKGROUND OF THE | NVENTI ON Protein ki nases are a
famly of enzynmes that catal yze phosphoryl ati on of

T &HN%REFIéIIbpa”' cular the hydroxyl group of specific
—EW'USV—WI ne, or threonine residues in proteins.
Pr ot Embddimests daselopedohetemnpehalrr egummms adf gorming field
de var of cel lular proce udi_n
S HeLRb e are Bhsfifs BT ERY Eectafipheislile 2rddo DRAM
ciaowitryed dmpris nigvalplurdiigoaf rmdmedapnwméuejr@élis)n is a
hal | mark of cancer cells, and can be mani fested by a
deregul ation of the cell division cycle in one of two

mRomnmstl nmul at ory genes hyperactive or ,

i nhi nes i.nactive. Protein kinase inhibitor L

| eouP i e A S &S, e WRes oAl ot Py Babyication
of URte grately dilduithePe SRRt devitesesohtbKEonall} tadRPrise a pair of
activated protei n kinase (MAPK/ ERK), glycogen synthase

CRIGEY 3 SOEEKIHER ) restﬁeék'w'ﬁe BCRRY ‘E‘H‘QJJC"'VGHRDE”“G' region
tr@f&batv@ééh) KA N@&edu ctivieT g}(dtea%SreoéN}%d akysle lalbdy | auifﬁamate the

anpl es of protein kinase inhibitors are describ
CW'ZZGQU"‘A #ngnds byerarajedt é?e'@fr%ﬁ byi @ Jd'emrlc materlal

ABPREAtiorf+BF %aﬂag@v&%}e tﬂ_é‘%a?é’%bbgeg%@?@ﬁ% flﬁvﬂ?ﬁﬁﬁ one of

are serine/threoni ne groteln ki nases, which are the
ther sQuies/drait cegensia thaeotber Fh'é’yéhethﬁrﬁi“%@ region, accordingly

oBéFHtinfgeés?h' ShitcMepeadInRt 9 %u%)& thmfahen t8QRE Gate. -

Al g requenc In many I solid tunors.

I nd| knte%atedmr@ltrxJehrlaetlorcmhnoleexzcormnms f@DF@UVe to make
s%r %%@H%Wom%ntﬂn%éh%oh‘e‘éﬁon@ﬁfgf AiZe of individual
distinct roles in cell cycle progression and can be
deyigssi que@Ola’§ee|StNﬁé\k”mSn the e2asifaseienthensize ehlield effect
trQHQI_S%A'eg%Vt fﬂ@” hﬁHl e | I'étngﬁﬁsbf bﬁ%a%ntnté‘f‘é "between the
activiti are re ue msregulated in a w
squiceddrainf regiens cémféerss GOH2PIgxt | shannsls nrealﬁSr ebave been
gk £SS) h 0 h st c
I 08ipBealiE A B b HatESa ot hESIITTIRagee (7 o alleviate
undesieek soiontt clthresipeifects. sEuck profites faraihe thanpelomgions can
f e I a 0 e
RS REE RCkhe Vel RSN AT ARG SCHGSE Pe ehfimpte sucn
deheel ioss FofF fpF.oSarchcsteektpoe siare dniilt oin $emocamdeictaredhsnsulator

AR B3l AR T oS BB iicom is tcnea

irﬁmmar“ﬁsebkefshanadonhéeng bpdp ,of RBe wadsiz2dt) weitld the conductive

cogene _actiy i ¢lin E). Many reports have
g%%n@ﬁ%ﬁ@'ﬁ?eu& ?ﬁét &ﬁé’ h% "coactivator, cyclin E, and
t he imiht Ish!aped qﬁéhnemfbcﬂ?KEbgaoasmadeeals@\/beenqxroposed in bulk
undere ressed, respect.ive in reast
RAGET ProcttsTRgashs | cdtiioBs. if o S4miEaadpctor-on-insulator

pmmsgla@l klEEtcﬁ|r19/Whﬁ%serﬁiﬁﬁfriclgﬂ&toraﬁ‘(htétlbelto Qﬂbdall‘;é the typical
al ter ressi_.on has to correl ate

vetenly e ehdBe SR AR creae Do TSRS fonductor
survival. This observation nmakes CDK2 and its

regul at ory pat hways conpelling targets for the

devel opnent of cancer treatnents. A nunber of

adenosine d'-tri phosphate (ATP) conpetitive snmal

organic nDIecuIes as mell as peptldes have been

Y, 1 g o o N~ 7 M r "
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interleukin-1) , |ynphocyte costinulatory receptors

(CD28 and CD40), DNAdamagi ng chem cal s, radiation, and
wo-2088636ml i ng. Results fromthe JNK knockout PET/ES2007/022856

indicate that JNK is involved®in apoptosis induction

and T helper cell differentiation. Pim1l is a small

serine/threoni ne ki nase. El evated expression |evels of
mEtenialladjigeentb dee bhsecet the ifins yHpkbi areasdcany eesill in undesired

rece b [ i, £ :

P e PaCiandd sl AROEONNTIVE DalEle WBTHbER, Fclived over
theSegstadlldgr semGoruhictoPmatdrial ass. and its Partners”,

Annal es Universitatis Turkuensis, Sarja - Ser. D Osa -

Tom 616, (August 30, 2005),
BRIERHDESKRIPHONOE (THE DRAWINGSsupaI vel ut/ annaal it/2004/

D616 rvi.v
y o enblimalE T 1 ndirigh ars HatHEl opdi it Fefince to he
foﬁdmplgebc@hpanyMgldaaths Cancer Research 3:1 70-1 8 1
(2002) . Aurora kinases (Aurora-A, Auro C
re Bla hepe R eBaTAR IR Sres sRetll Bha SRRk eisbment at
céﬁpiémhe@htl dilf bwmsn@eecordwghoaéh enlbdimeheastthandvention,
o%hersol ﬁ (al so sometines referred
a %{gewwus e involved in protein
phOSpi@or 7l & l@Mleg%}hﬁ\dtlbattoFegldnat\ﬁeﬁvh%fcﬂié Eigcl €. substrate
Eem fically, Aurora-A may play a role in controlling
frag@entcur ate segregation of chronmosones during

m t opjgs.3 M anaew &t trNFey. 1 Repsehte %é“dn@er@taé‘t hgdck8sing step
cel | ular prol iferation_and other abnormalities.

In
syhRRar e ItethabpkeynibysEige 1. ARdotaken threnah HDB3 -3 in Fig. 4.
Aur ofgy. G4 R%’ﬁg%ﬁﬁwd‘t%&@ 6I9nhﬁe@V@FtﬁépFl?S§9§ht{s‘i%e fragment.
Bi schoff_ etal., EM 17: 3052- 3065
Schuﬁ'@ctfbfs atew, othhecE!g Bisypstrais frfmserltaa%a(qrgge§5|ng step
éEH}%rﬁtté'that dhowhdy F@“%m 272:1 3766-13771
. is a proto oncogene that encodes for a
tyr oEign@ IS ﬁa\ééwr@ﬁ:ta*}ﬁ bi9. f%rSUHéHat%ésagénmtom f processing step
t iIdGlgSF) The c-Met protein is
si%qggérgga tﬁs{ g l|(:t helial cells, and due to its
funcﬂgorY K au\gewl @fothmb'm %§uhébate)ésagengvtom A Aracessing step
ECSRIH Hg-/ SF activates c-Met, the
lfattereq{trgogﬁ?ﬁ%n;@???até a number of ki nase
pat hingy $ is acviawi afgthenEigpaf iswagtrate fiagmentoatRafprogessing step
otein kinase ERKL to the
s%tggaéc{;%rqpé{,ﬁgﬁﬁ @@%’g\rﬁ; " Met signaling has been
i mpl Figat%®eth anVIeWeOfetheothgyB snbstrate fragmergralgagyocessing step

rghmei er etal., Nature Reviews
S%ﬁée%”a* &§f£@°‘x’ﬁ%§ 'B‘Ig4%91 5-925 (2003): Zhang et
al . , FigouOnisl adﬁe@edfltbeeﬁlgBB(ﬁumwaéerfyagrﬁentélesammcessing step
2003) e .
(o RiraGeiBubBtiess: s R radut fh, E3Hin Fio. 1
pr ot €ign ki riasa Qla(gmlﬂm?tldﬁoprpl‘aﬂﬁz)nevedoﬁaubs IFigl. t 1 @l |ubstrate
fr é‘% PK- dependent cel lular responses. MK2 is an
8 ant intracellular regulator of the production of
cyt oKignek? isuchies dfuther Fitect @ Substaaté offaginphé at TdNflapcessing
i nterl eukin ter eron ganma (| FNg), that
Sigpe Libr‘?\?glu\?é‘&??& !ﬂta%qfvé%g?tyepgna chroni ¢ infl anmat ory
di seRigesi3 és & vigvewtethei Higar 1 Ardudstraaadragikeatmat ®mrocessing
bowel di sea eS| es i n_ the nucl eus of
SRR RASRICEABA0 LAY ShaHR YT 21 rul at 1 on 1
t r anBigocet és d Qigw & fChieoplpsnd Eﬁlﬁbslﬂmléﬁh@gl%blﬂt es @?ocessmg
activates tuberin is also inplicated in
Stﬁ@asruc sleglu|elr#g ”E)‘?%@?PWE?H?HQC Pnjury, the regul ation
of stress resistance and the production of TNF-a (see
Deak et al., EMBO. 17:4426-4441 (1998); Shi et al.,
Biol. Chem 383:1519-1536 (2002); Staklatvala., Curr.
Opi n. Pharmacol . 4:372-377 (2004); and Shiroto et al.,

J. Mol. Cell Cardiol. 38:93-97 (2005)). There is a
need for effectlve |nh|b|tors of protein kinases in

. o e o T N
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bond to the parent noiety is through the

carbonyl . " Al kyl" neans an aliphatic hydrocarbon group
wokioskeisey be straight or branched and conpri sPemyUSI»OT022856

1 to about 20 carbon atons i the chain. In one

enbodi nent, an al kyl group contains fromabout 1 to

about 12 carbon atons in the chain. In another

embobiigreth |is &h vigwyof Hreolpo.cdAt subsirateofragent at agprocessing

0 r.an ns, .t

e dhoefBERP R AhBTRpblirt S BIF Tar, L8 FIGR, PRGN JIRE 15-15
inoFigpri®pyl , are attached to a linear alkyl chal n. Lovver

al ky rs t.o 0 6

car bg# §§ 3 IE df&ﬁ%%ﬂﬂﬁap@mﬂg R%P%%\;V B?rtgiggmg'ops substrate
frogeechhed. An al kyl group may be unsubstltut ed or

opt i gpal by.one.0 [

whi cﬁElma4 %)he saéreg’erﬁ@f ?%%‘H?S?’aets ﬁgéhﬁéﬁ u%n;frocessmg
stepi sgb*smiwmtterthiay shemwar bgdFfg.ondt hadgtakem tmosigst ling 17-17
inollf_.. hjl o, al kyl, aryl, cycloal kyl, cyano, hydroxy,

% )§ -S-al kyl, am no, -NH(al kyl), -NH(cycl oal kyl),

- N(Rigkyl182is aOdGdPanahitit , topOpEHrOviewybf the Fig. 17 substrate
f'OCgt)) cycl oal kyl, carboxy and -C(O) Qal kyl . _

"RBMEMtni ti ng exanpl es of suitable al kyl groups include

met hyig. ebhyd , and||@|’g@@M|matIcSQﬂb@@y‘sectfblbuéﬁ”another embodiment
sec butP/ |sobutyl -butyl, n-pentyl, isopentyl,

WRIIFRIR R9MENhexy ! | n heptyl and n- octyl. In one

enbogigrexd ,lsadqv?é\)é)/df HeO PRy .| $9%uddtfatd! rAGm@n®Ut a processing
having from 1 carbon atons. "Al kylaryl" neans an

St&lpk%bsﬁ%eé‘néo t@?’oﬁrﬂ)"‘f"ﬂ By igh 1he al kyl and aryl ene
are py. PFeVs Oéﬁilag%ﬁ%h@e&osknsé’&ﬁ)rﬁ@%t”@ﬁ‘&mer embodiment
al kyl aryl s conprise a |ower alkyl group.” Non-limting
S%ﬁ?fle ra@mgntui tabl e alkylaryl group is tolyl. The -

bondFigo ihes @aww Wih%t ¥id S24 rHMthbhﬁ%gHéjn?@t a processing
group. "Al kyls nyl " means an al kyl group. In

Sf@ﬁestttm%’di%rﬁ@ thgfr%htms"éWeF'lQhéée i n° whi ch the al kyl :
grouﬁlg' 4 ey v?é\byéf th@?lé’oﬁg §dbsttherﬁ‘5§ﬁ‘\tenW%'te£ YoroRessing
t hrough the su neans a
stgpotHP sequgit ¢o thﬁtssm\kplbyQ%/lﬁuyﬁl s as previously
descgi | é@é‘@ kyl thio
gr ouEsgb?ﬁc'SE%ECbr%'?‘]ﬁW?%pg an =89 yf mwgngu,@,l yl)/thl 0
group is bound to the parent m)l ety via its sul fur
DEYRICED ﬂzbéﬁ){ﬁ|d¢6ﬁ%@9ﬂkﬁ§ﬁ?k%ﬁb@%ﬁg$|”oggogﬁ d
whi chxamypleerbodimgrits cof Hreancventiamdre otgsdrgiat imbmnnection
te. ut, ,15 a haj n n e :
withy Biftoties 2 REIHoT BRI S B ot St 2 Y seisgpauctor
sqmstoatetienndtoamsd |g|entehall)cwa|hnrefenermeomllmaeraalntibdllmrélme context of
f t,
] BRSO BRD oI et Bf bt SERERRIE . St “hERibonauctive
sUbsteatedlikydefineadigs sean asyntmdgtruct'eirhycbmprmmgpyslemmbeductor

b B bR, 0 R T e BIR Semicdiiotad FiRitrnls such as
a wserolcomalyichiee stvaderglititiosr tal@me hadin Axs salnkisingd @Ihmrmsmg other

.be unsubstituted aor opt al | su tltut
maF P METEER 1 ol HiecRR vl mete el it fEnsr Sfdfe or in
a@ﬁe‘rﬁbhwtonﬁﬂiﬁ'ingldmét htmetlabi)l Nbhé néﬂne'sdautrb;e" refers to any

Slz‘?%er 'ESSélftrg’%I[‘nW%he '%ﬁ%ﬁgg ﬁ%iﬁﬁtg '@'I%Pal o fje %/emlconductlve
sd‘wi'étgﬁ1 de;ﬁmt@@ambeé O’Subétrbeéf)'ﬁ) ad Iﬁ@nydtegr@y@mp,,s,ng bulk
I ncl ude et hen

ro en
e irapel SobeolE MRBRL diy | oroRemgle iRnesytiine siicon
"Al kyl ene" means an aIkyI group, as defined above,
wherei n one of the al kyl group's hydrogen atons has
been replaced with a bond. Non-limting exanpl es of
al kyl ene groups include -CH 2- , -CH2CH2- |,
- CH2CH2CH2- , - CH2CH2CH2CH2- , - CH( CH3) CH2CH2-
-CH(CHG) and CHQCH(CHG)CHQ . I'n one enbodlnent an

a I ”~ o oy



10

15

20

25

30

35

be optionally substituted by one or nore "ring system

substituents" which nay bethe sane or different, and
ware®@same33defi ned herein bel ow. A heteroaryl groRQI/US2007/022856

joined via a ring carbon atoff and any nitrogen atom

of a heteroaryl can be opti onaIIy oxi di zed to the

correspondi ng N-oxide. The term "heteroaryl" al so
Séh%ﬁ%éé—’emaa/ Heft epetsey| cqmplipe adifierentegubsioate, fonaxample
lncﬁJJlH %rﬁ.c%nﬂﬁegﬁ% rdé(}ﬁetownsdﬂsme}t}egg PMRYES: OCubstrates

heter s i nclude pyri , pyrazinyl, furanyl,
Whhtfmfyexlstmg pmyet-tgibe qbtyveldpaé (i ncl udi ng

N-su X oyl t

D SoR Il YD ARET Thask N8 REP HEln ISR BR8 erned over
smbsteatel mlaterialZJz tllrm ttté depigtéd mbad|Mt smlychl dcampn;es a pad

i 58 V. ht hal.azi ny. oxi.ndol
O’?@.eg%ﬁ g hninlﬁg Ianfl&ggg[ r&de CBM‘%%II ‘Psz%rmed thereover.
Mioehz of uhazmayénall beakyth layensndal yhd benaf fietkhztoe iyth isolation

SPA% ﬁ%/ﬂdstq“ gﬁlﬁby%/ %e&ylvgﬁ{g rmjf:r&:ﬂl}' ﬁge(y)%&rploggd region of

mlaskdlaﬁzwnyconlsfﬂntute mnhnsblampln benzoazai ndol yl ,
i.az zoth| zol and the lik The

hot RPIRIHDE RLIFiaS T Brand o8 oiair (G Ironchet T aip beshStohed
thtnerstéaﬂin)tanDtt%trl §6b§tld§t|é aD, |ﬁw soffiBBhBuctor material 12.  An
t et r ﬂcrm SO noI t et rﬁhyd{r g}w nal %lo and t he
examale Eiet sePd iRt hesa &Bel8ay $P0gInd PG ANgstroms.  For
pupoest bt tﬁ@d:onhﬁuﬁ@*d"‘ﬁfus%@@%é‘fﬂﬁono@c@@ﬁ aifaridl 12 may be
rougIIr is a 5-nenbered heteroaryl. In another

C%’h%% &brits %omewpeamsegw@epdugtoa g1aigripbrepnnel region 18

Fﬂéﬁh@f Bbpodihg ERICY 204K 2 ¥kRiMling aoHg sl IBREHI PL" of the
ers to a heteroaryl group, wherein a hydrogen atom

haHIRdcFeQIoP 0 18ne DECENiNg¥: dFenghas difoases foinmed apnepposing

quésQ@'@@e& ‘é’ehhca%(ﬁhﬂm' emeéW’Fial cﬂ'fﬂr?é'lol%' !)ﬁ‘l k{ a(\Jon? channel
neans a heter oar{%I noi et i ned above

leggthy Ly ISuRsiteaty ewlfiéd%;@tﬁﬁlbf) af cqurgar @ﬁmm.ﬁee more masked

eg%hé 1% t4ip a%é‘ﬂ@éeo?f QU?hSltlllérf%We% hetes Rr Mlk?ly' B& | dHbfed over
pyri di nyl met hyl, qui no and the

suhsdtateotcIAN examphe diy ramsgtrf@m e@hm aham@try to produce the
F.@eng%d hccowstm&.bhqxe dd%srée BV %ﬁ gmﬂqﬁérh 9;|3 to

about ring erein
at on@eiﬁféngn@eﬁéﬂ}déntﬂ%ﬂ@esg6rh$\l/%uhﬁetfhén¢énwthd@me afr more
[ b at n
SYRLE ol AT Aaferfc o T A o B ® Mubsauently
a@ﬁ@ﬁﬁp'qaﬂi)'aﬁmﬂ%i tentexgosensa, senheoed@@tpclmatgmalu@alsas 26 of
#Fat@ fafigti At P28 - AJ@("a‘?‘npﬂEemQ?er?gj f‘&:qgtsnﬁﬁé/rg‘ﬁn”%%d{oc%ed by
S Tur atons préesent in the rin y - gr oup
chem@ahevepgt:ydeyosutlpng amacg/oexbsst qd:asmectoard atbeh agridation of
Ny 5 N( ( r . :
seflicoPREBRnmaRr a2 e arnigl E¥e dhiihgss ffRdferian 24 is
fremn§DdAngsitrpenst toaf9(1 mr@smrwmtlencorﬂmeglyersmh provide but one
" r e het 8rocye o
exaggﬁé%f ?ﬁé@’%boﬁ \5&(}: QPer}Pc$5§ ‘Z‘} Gf'yl r(néd 90 HQVe lined
sMewaése)ndoarlneb(posadplemucugdu@tohemaaueoxaybbyé 26 oup can
be onal | bsty t ut ed by, one or y
subSRpteiERp St PP, g PN Faa Pl hdssRa P Tafky shown)
haree tmrdesﬁJImehtMIyensbtb@blowly Tétehedt tmgeghoeffeutn‘/elrto form a

om of the het.er Y n ptlonal XI d|z
o fh8% ol A 3¢ o Gachsdncde 1 s gefbous” tower
pd‘dﬁbnblZﬂ tom@ne)earmbmtmfnsmowektam&g eamaw b'utwaﬂﬂﬁelatlve

toinﬂ} Rl&le y%n°bh¥'8ﬁﬁ$%'ﬁg% gllerc]iyttcp“%%cgqqr 3?4}9% projection of each

1,4 di oxanyl tetrahydrofuranyl t et r ahydr ot hi ophenyl

| act am Iactone, and the like. A ring carbon atomof a
het erocyclyl group may be functionalized as a carbonyl
group. An illustrative exanple of such a heterocyclyl
group is pyrrolidonyl: In one enbodinent, a

het er ocycl yl group |s unsubstltuted In another

T . - o -
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met hyl - 1- (al kanoyl oxy)-ethyl having from5 to 10

carbon atons, al koxycarbonyl oxynethyl having from3 to
wG2@antss7 at ons, 1- (al koxycar bonyl oxy) et hyl he@T/ng§2007/022856

from4 to 7 carbon atons, 1-rethyl-1 -

(al koxycar bonyl oxy) et hyl having from5 to 8 carbon

atons, N- (al koxycarbonyl)am nonmethyl having from3 to
bylbeashiawert BRRion 2 ( \pPROSEIRORYE SBONYS )tawiands & Ryejection of the

oftfafi mbBDQ%\ﬂlef ‘bo*@oﬁa\yvpcﬂnth@t ?r‘ﬁect\?’or@”m‘ﬂl I'\ébg be@F des&gnated

crotonol act onyl , but yrol acton-4
witha [nupmenal 28( (pze:') §hpy4n (amcepragltutmg such example opposing

I Iy
PRt RSy e TRdha SRLEAER, Bl tower
ppitiansl 2dimey ke cnosmemeﬂmﬁ( cgmm:&)rag Kgbpeetine 1flloer$ i30e. Where
s§,ln"@4 c¥?r :nﬁat% IﬁM% d&ggfa\ﬂ%é i O‘H‘tQ}, nec‘xample

unc I ona
isloyroplie ertemihgcemmntstuf td rpeouyde dgem@moted)butuwsalmbortlons

) S8 A Do B PRHD PR Bt R ARG NG, ) Bpngrample added
déptetdhirenthe$ (16 b& & dittkedeptosypathlyy the Fig. 3 etch is from 800

kox car bonyl oxymethyl, N- (G -C
t%im }5}9%%\ BEFy1 ani nonet hyl, succi noyl, (Ci-

C6) aRktaroinly, to- a?Tgno?CrﬁMétahﬁaWI anRioftopiy | etdidng has been

Shd ARaRp e dpre SRR FyeC Bobient) 7, Guprinpd pair of

treatheSbydeesen withth lsediTt60d @ctod subBti@té 3d.2.An example added

®) al k 2 or cosy he radi cal
d?%éu)féoirgefd&ﬂ# REVER '%o¥°a'wd§>%>aﬂchgﬁr@aﬁhefs ightrom 500
td‘lﬁfD%CRﬁ@étr&Bm%m Mos@ d@@frEEthhélteQ&:h oheinittY dndkRardrheters are

i nopl per.azi ne Derivative incor porates an am ne

SWUH'&?‘F’ &R5K 19 rIgRtraPiS Bty can be formed by the

repl a@eémrnb fzf mghndrtaa%he%t aB hAvé EeeHTIiRRAIWMMPoWe L & more -

Fé%roup such for exanple, R-carbonyl, RO carhbonyl
SWUgBIec ARG WReler FEXAPIR OBPeOBIBATY HausEnabriiligan dioxide

aﬁ@o@ml@éﬂ tride( Cgugﬁ)m@fmtS@'d‘é)ﬁlosntQSane%r both of chemical -

Rcar b ony is a natural -am noacy or natur al

vqp(y,rpﬁggquon a@@(g,q) @xqu’@%piamgr@,trndaﬁlon gar}QIO( @xidation of the
snG)a@Ja‘ﬂléla%th@%étad G%gggégs Aﬂeéﬁ%rﬂgy |§Eﬁ§§s Q'é) layer 32 is
fra %@((01@046@9%%3’“& mono- N-or di - N, N-(Cl
Co6 IPty! o Y4)Y! t
ORI 5 S8 RoIBSEEIBA badtgh Al oo
deRegitrs |e|ﬁf@0t|MBp'@r fili remainyng O’IOILWEr @f |tr<ﬁn¢h§s y6 ,wiindnsulative
maf&ridil kﬁ/latQﬂS ggilgo t‘é‘?idﬁsocfelhgabﬁé{ﬁ?ré& \?\:ﬁc{[l(HXt least to

exist 1In unso vat as so
thehauterc eattiarnldfysiticee pritiide Ismelvé@ts Aterhativelyatiod, by way of

o SHHEIPL P RAgHEs Alylio P RS et g, aver 10
m'a$olmatre_mqmahsfr@mphpe| sabststocpraei do afeposiampoaidnsulative
m%&elrtigl' 4 ! _np(g hﬂ@sé‘“ ta? 8Q§m fe rméieens’a? élfn% rﬁgbeéféén}ﬁ density

sp yS|ca associ ati on i volves varyin
démltachaﬂicoombﬂde bondi ng, i ncludi ng hydrogen

Sggg%pghoér%.vg‘lg ? g nn$%%g§193ﬁ;p‘§tr€%oée§%oﬁ)émé?g rJ’B‘?réCh isolation

matevan34 motrdou esndcenduator pobstreda M2 &he ocrfﬁﬁbaémg sides 20,

attice of the crystalline solid Solvat
22 RohrcSgndier Pl sfong & lengtn L of the
clsainedt esgiohon-Trenthi t@lmn’ph@ﬁeriél smszabiafn sm:J \ihefdered as
i ncl.ude et hanol at.es, nethanal a es, bﬁ%
oM e OPPEE oWl e BRUPAIERS S0 WBI mstSich lowad one
H2O. One or nore conpounds of the invention may
optionally be converted to a solvate. Preparation of
sol vates is generally known. Thus, for exanple, M
Caira et al, J. Pharnmaceutical ScL, 93(3) , 601 -61 1
(2004) describes the preparation of the solvates of
the antlfungal fluconazole |n ethyl acetate as wel | as

. o o o, o s o o .

-
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Certain isotopically-Iabelled Anilinopiperazine

Derivatives (e.g., those |labeled with 3H and 14C) are
W@ 2@B6335T conrpound and/ or substrate ti ssue  PCT/US2007/022856

distribution assays. Tritiat& (i.e., 3H) and

carbon-14 (i.e., 14C) isotopes are particularly

preferred for their ease of preparation and
anethect allgingi chanpal teegth dubandt isiuiativg trolesdieingr 38.  In one
eﬂn%BHﬂ’RSﬁtt Slé‘é'?m@éné&b‘tto?r 'n‘l*é?e('lat €12 ZCF‘) IS f or@ is recelved

taln therapeutic advantages resulting rom greate
ovagt atiopl uossltaaltyel iprgjgcdions, Jbncrasasddwm vi o ¢ra¢femh‘oe€hment,
u [ .

S8R BEIeERERE Del AR hETR R Harhally 1ERES, (Rl deigp 18. s
slmwml nopi per azi ne Derivatives can generally be

pr epgre I ced ' Q

di Sc,ﬁl%s%ég%ea L %g‘ooghgée%acﬁtd oﬁgngﬁ‘ﬁh%@;@nﬁ]a&éﬂg?% may be
remeo\e2ch freinowhe ksy:bsu’am ipriot ita go raanftexptireoforiedton of trench isolation

mﬁgeoréa ‘F.Jll | ?oele§,§1 ﬁ{%f%ﬁgbl ;sg.{b raggnghsgt CtR%scaAc;iXt will be

pdlhtednleﬂorfbpeulatmate Besiredt ifgasatiandobf fir hehsmhéls features while

PRI i del ARl b dtnvas anfhefl BRTeh isglasion regions of

thienstr uckde | rsm&tenﬂgﬁsaetaddmwmtém tnTbﬁyerlnh@eM 68manners, with
abber|at|0£1sg ? BLowand ave the follaowi n g )
Figgan] h@nBotT i Wupkpfing pU G (RIAGPIImaY & such mdsking and

- pattdenry! | Fageaced arl ﬁwﬁepﬁctl\lmtermlmmyéﬁ@rmnhéiﬁng been

DMSO | s di methglsulfom de, EtOAc is eth acetate
reneeed. N9 Fwative grieoat éﬁrtg,a%gsbe@aeetéha Angor more

mb§km§;t hedtetials\WBR v belePade PSR iahd Fﬁﬂ@ﬁt&ﬁpn%nlysfor the
hothate buffered saline, SPA is scintillation

fabrigatignt of dldr-ghannel | regions. | afMateriph 4Q patterned over channel

egiéﬁé 48r QAFaidtCnécdsharilg BB feliStod cBnform to the outline of
nmet hyl - 4, 5- bi s(di pheny Is)hosly_ghl no) xant hene. The
ves

C'lﬁﬂﬂﬂ'nb?ﬁ'ﬁ@?aﬂnanéaDeFPQ‘é(P withebr PR M3y T patterned. to
eﬁeﬁtﬁ%n? bBV@PtdIIO@nM @Mb%? é’tn'tthé r%’rh%rn@é'cﬂ:?r materlal between
Derivaftives of Formula and pharmaceuti cal ?/
trg@@l’eppg@tn@nsmqtgnag dg t|’@S[Fég s10 m{ggemttgnd Alternatively
arfd S5\P QY P B §x5t?1%r@0$nly"“é$lﬁe'a§ Whe t?é‘sgiﬁﬁéqu@ﬁm% descrlbed in
i ndi‘cat €s an opti onal addi tional bond and er
cquneqtipn with g@othes emlpg@lmq;oytogll pfLsuch gemippnguctpr rnaterlal in
th@n¢§’ gt c@és@%febﬂ@ﬁ* BQWé‘erT QL 'rtrEbB%t&a'n) mét%lewu may be
di ment In anot her e
outaraytily eapgegqi kynd th[eéellzy)fnpgemagy@dda{ mterlal 40. An example
bgRzaf h - 0 :

H%Z%@%gg@%ltenayl £0 I% Qﬁgggn@g@éﬁ%ﬂos%di g?%gtl Eg?ﬁﬂ)ll% thickness
raang@tctfefrromnwutrprénzOO Rogstromset hyl . I n anot her

errb e

OIQH;%? l%llﬁlg?)n‘[e?engﬁ%ﬁ |S$I?tl8&1ﬁtg?érlaqn?{)qta{?%en I:ézjtched to

emehezpp@rsmgilsnéas 4R10f §enalchydeq@ramﬁtenaln 12natibeg channel

Ieﬁﬁgfgir gg%f‘&{l*rq@qa‘ﬁﬁg{r%én%g"&gﬁg Jm%gt gg%t or%1 co?nblnatlon of

onald«ylnecnm lodit enlsatryolptc Iancaneotneplceretbddngeete,psRl Where trench

pRUSRE Bilssid nadl oo MO Beps T blasd n8Bbiiteg sicor

diRtide, s anvm«exmple(;‘- BBISOHOp-ImaHOj oetc&tlkgxxy:hehnstme comprlses a
enmbodi rrent het er,0 I.n one enbod R1

oD APR G e e > T B SEba VRIS ) PEamPte Isotrdbic wet

etchlngy lobeenibet ecompeisgk . albtuftﬂetedemtqnébuenHF Bbluton. Where a

Bl R P 58 St TR SRS e

anot her enbodi ment, Rl is benzyl In another

enbodi nent, Rl is -phenethyl. In one enbodinent, RL is
cycloalkyl I n anot her enbodinent, Rl is

-al kyl ene-cycl oal kyl. I n one enbodinment, Rl is

- benzof used cycl oal kyl. I n another enbodinment, Rl is
-|ndanyl In one enbodlnent RL is benzofused

1 . o oy g, ~a Y Y, 1
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In another enbodinment, RL 1 is - b-NH2. In a further

enbodi nent, R11 is -al kylene-NH 2. In yet another
wepdsmeasent, RL 1 is -CH2NH2. I n anot her enbodP@Ens2007122856

1 and the carbon atomto which it is attached, forma

carbonyl group. In one enbodinent, n and p are each 1

and R10 , R10a and R1 1 are each H [|n another
seehoRMeFises rsiligen pnigiide egegh1isais®aetched (aR1shpwmd and an

c i :

egérgﬁéé;% icof Hlérl"‘dFérbtéﬁinlg cﬁ@ﬁﬁﬁ%t@@%&s@%mﬁbﬁegé material
sidewalisrt! éﬁmpcmaeérﬂ combiinatiop of EHukd anchPe. each 1; and

R10, 0 H¢ |l t : [ t :

7 1 o Gy T2 NG fiduck M6 SBRihgor (eilP SR RGEREY 84 being
cfiductedeatdaaht eldvatiomnially tarnmmpasing inswatieatproj@dtionsN8g, which

is plae'?grreﬁar |g[ Q%hlllalstrg dlgﬁéen%?‘nél\re %gog}ﬁvgﬁéﬁgqilﬁld etching

waaoﬂiyers@s‘tbmhaibmtams@tromc mebheepantpl each isolaioot hexterial 34
wRiFTo i PR Adicening e 5t R RS 41 30335 apposing

insuitattlienprdjectins 36 C(INHb (eedﬂqdlment lamdaa®shewn, such etching of

trg%fggéﬂn@ﬁoh mtgrla&mzzk(%% n St rpeéﬁgout'\po rany insulative
mantdesli B2, w%hirﬁthél*d(ppltsi@( Frswdative Imo@wbherse although other

ergl%gg‘i'l%{% arg)\p EOU%HE(NQIS%%% 24 k{»_é_ée)!a%altel lr?lé quBe Jescrlbed
- beodi F@tier W iche erbddimaNtiZand dsndaac&té@rm Fig. 13, opposing

rERmEnIeoPhS 361 pSt 8y NOLIat S hebin soRgh Slevational

trﬁéﬁ%sﬁﬂm haMihg arCldigvationd) med-paiit far, Qﬁ’@oﬁ‘éﬂ'ﬁ@t flo¥Ys "F".
et anot her enbodinment, Wis -CR

Et‘i’f“%gqul trSHB%/HéP'aé‘f%‘om%’fﬁH?' 3 jas 5@9(("0—0“— Fign1 é has been at
:Iefa'é,i w?ﬁldeﬁmﬁfﬂmnblewﬂoﬁm @Hemga T, hﬁdqs\?)rsai%@w fRitkat. The

n anot her embodi ment

etc@q(g g( @§e@|qhg§ol'at||o@ 3thENHed2 . RYHEY §Fe it dewagly not conducted all
theq, tb3ldo¥s)r - | n another enbodi nent, Wis

-al kyl ene-OH)-. I n anot her embodi ment, Wis

N( RReferring] tp &i@t Adr expHsar nefROsINYisidem 41 (Rosshpwn due to

t@PF&ﬁ?vﬁ%@%‘e%%nth‘ﬁ material ﬁZ%eeHQQH'eW@Wéd al¥id channel
roups, together wth the co

Ie@slﬂboh @t dmmoamhénneﬂefy\ % atlnameecﬂer}l@ﬁaqi texanplen Elg 14

d
@S V qQ p ups get e QAF@EF bhzvlleﬁat‘\g Ro opposing
insatavre anr@mqttpnmtogﬁh tﬁey au@O@esa@ﬁedweJ epmtinwngordiscussion,

I
SAFIRHRRELY i SRPP 1 DO I BTSRALIPE, call 8 cSiererea oo
hawinboa tamm&, owithi suchhiop #6e begingadhasked alurting a‘tohlmgaof the
%;;géje[ﬁa@d&%é hgdggr HP' &mi&nﬁﬂ@toﬁ"’ﬂ%bp‘si‘tu Wo' ?91';!70?(m51annel

each roup 1s 1 ndepen selected
fir 45, (alhdty‘wehe)snclml—maskmfg aido;alrrlng Nowl Wyy) af ex@n@iEH2nly from

h%%’x%ﬂ%&%nra%g?ﬁgﬁngﬁnﬁdlr%gsnc{}e&ﬁ o 3\& &ngeztgy example

togn4i6 esc luniRba sheaimuring rtdepsedﬂmmqmcﬁet ema&duélr efshihg to form

g A e Sarlids | fthing, R B itcdfeaitor Thete it 12 To form

prdjé@tting -aldarlel ofin 43\Imlay1 aesitdisly eaboshdmited M iasS substantially

In one e nent is_- - . |n_anot her
Al UhpiRanTET, STTCRN SY4meE; pF anmieAing chaBuR b Produce to
thIIeS Fi§! alrf(wohﬁédugtmt caﬁgirl’serﬁg g(es*t‘aletﬁigm;ntth iz bém_’olﬁl(éﬂ'@rr .of CF,
n. anot enbodi is al koxy)-. In sti
a %&ﬁ%é?“ﬁhﬁ@&”ﬁ%ﬁ? ﬁst -C(-CF 3)-. In a further
enbodiment, Z is “N-. In one enbodinent, nis O In
anot her enbodinent, nis 1. In another enbodinent, n
is 2. In one enbodinent, p is 0. In another
enbodiment, pis 1. In one enbodinent, n and p are
each 1. In another enbodinent, nis 0 and pis 1. In
another enbodlnent n is 2and pis 1. In one

e
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A nunber of adenosine 5'-triphosphate (ATP)

conpetitive small organic nolecules as well as
w@eEBiass7 have been reported in the |iteratur eP@ULIDRT/022856

inhibitors for the potential &reatnent of cancers.

US. 6,413,974, col. 1, line 23- col. 15, line 10

of fers a good description of the various CDKs and

t hei Refesriagi tonBigisp 16canciBo@s exqapleopf subsequent processing is

sh I

SHO TS0, oS R A raePBRER RHAVER. (Pulings 48 are
showal that AcompriSantianeeiarz seurce/draig. re@Hpns @hablhave or will be
fajo@rc%?%@'aaﬁgﬂa( g:gﬁﬁ%ct \ﬂtﬁgflhr&%%nfgvé@bho{Ss. of CDKs

i'nclude, Tor exanple, onouc . Vesely et al.,

Eur . RéferBingctoefigs. 24 and11836 ga&gﬂx)hazmbeensfmmieui oeer a top

'E‘ié’@%%)s nequse s 590353(85 i gl ? g%lgln %ﬁ?gr?g 2h&nnel length L.

Spygh azodepisted s mﬁlmgilfnemednppuﬁmdmnags Llgate ndiebedtocslayer 54,

il stratlvec ound fromthe atent is S, .
Stest B3|t yEBaER IR Ao Sl B, saau it Bydri Sh eiciuding
of2/ot Mok dosdhoﬁmel;zerdpmmsemmmducamoIaq/e(c@nmimdatteming of at

eBRL B PHEI BIgIER PhBIS She SaneLeSaFealians: 1. o examele

a@&éﬂovacdnef-‘mgoglsesssonrcemmhp@opmg RhEYEN codstructyh! May be

SRty Brekasdiahnmey hauS Radn ssaehiieheomRipled previously
tobf’drﬂ'n%éuﬁéelﬁﬁélh§ Adi | Eort BRamplé, FRy. 218 elpists mﬂtﬂams.stors 51

sone_ i nstances can i nduce apopt03|s (progranmed cel

apkath)haieg been riafnicAisnasdovhigh %é’@%cﬂfn?xﬂﬁ\%e share a

sé\Wcelfrai F&dionGEepkfde tHOBEpRIte§ 3ALOTIRBE 9N the G 1
phase(prlor to DNA synthesis) and in G, prior to

ent r YN€ nt BPAYR-9§SSTibeHe SR me“ch’@é&b%‘i’ ntg“ermﬁPPor gf the

sérondu@edr tyatehial hfloagnene &%nélp%hg‘-iﬁnabﬂﬁg%hmg of the
damage, these "DNA damage checkpoi nts™ bl ock

e’éﬂRﬁ%’ Bpegﬁ@gsﬁléﬁsq of the gepconduaer magrial éq\,form the channel

fill 0B85 eRaly0Bf IdxapHse &I@h%ﬁﬁ)thgh'énmnh%hte&aghgﬁnwFlgs 19
repair processes to conplete their tasks before

an¢gPi withi wsPect tthea fevstataftranBeatdfant Likpaumerals dfom the
futs‘i‘Jo%sQﬁB@B' emBYfRiedt hale B%Wnd%lt'uﬂEESV mﬁ@résab%&&nate with
| ace. | nactivation of CHK1 been
dlffleaemﬁﬁcé)esn@nariscaﬁe@nmthetfm\wudf@ﬁmge seErh@soﬁ)‘? iorgfladggous to
thteoFlgnh‘@ §ut?é7(Fét¥aHla?l'bti%f LhEwWEVE! '\W Q{'@drﬁgsé gaﬁ%zterlal 40 of

pronotes mitotic entry, and rogate
Figr @s hap nbiere depyo verdA figamiigy enatnpravided amerewhpatrwill be the fin
ag r,& cYp1:Te) I
c'?%idﬁqa{é%ﬁé%r e?gbgﬁtpl a, %%??Pﬂﬂ%n?[\%oq Aty ﬁop?ﬁa% Ha‘?‘érlal 12
hahbekrpairavidgst akeveseppesing. lnsel@tlve projedng 36. al .,

S 7:1501-1 - . . _ .
Sci cReE56719,6% 1207 pERNY REPEIRE et o semiconductor
maferig@652 dGive( meenr)qtcved relpng GuEreveddeng@l7 L1ws5mrimab upwardly
- .363: 368- 993).;
oI35 BRI, gt AR 3 FeCBBptIdq #T5) g, ana 20
eXdrBpke) tSeIteptofvmairamlme aloog abfamledmé(m)gilhnt mcunimaﬂkdmduring

peer. el d aff [ 0a i zation i :
g efioind gl tibdted PaEPutRaRlsy dref Rlnetoulprndpteiiay 12 to
foanhdihiel oimanrodlffer, amcbtrm”retcﬂmag IomsmlchdbpMHmrabﬂﬁmeurs during the
nst abi ed as t Iect

gL 40 PR s CPPERT SaRRelS s R FORICE! ofn. A
cdrﬁbtrﬂt&np&f&@ﬁtr@biﬁaﬁd anigotvepialettheg@iighn b@%rdmwm lieu of

checkpoi nt control. The el ucidation of inhibitors of

this and functionally rel ated ki nases such as

CDS1/ CHK2, a kinase recently discovered to cooperate

with CHKL in regulating S phase progression (see Zeng

et al., Nature, 395:507-510 (1998); Matsuoka, Science,

282:1893- 1897 (1998)), could provide val uabl e new

therapeutic entities for the treatnment of cancer.

Amother group of klnases are the tyr03|ne klnases
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of TNF- a (see Deak etal., EMBO 17:4426-4441 (1998);.
Shi et al., Biol. Chem 383:1519-1536 (2002);
wE@Rbedssal a., Curr. Opin. Pharmacol . 4:372- 370CT/BSD47)/922856
and Shiroto et al., J. Ml. G| Cardiol. 38:93-97
(2005)). There is a need for effective inhibitors of
protein kinases in order to treat or prevent disease
the af%’§995’§30| afegaidlessab@sternl (vl | shewn) f &ran | bA. fabricated
[ f [ iqlgors to
sm'}@é %m@ﬂfsﬁ@%ﬁg Igir |E't e1t72'?haét1t8k| nase as
vvel | Aagthﬂrglensmcbmeirm iy shawnsinotfigs. p?tbﬂéu wikh mesesct to a
s B tenﬂggyé'n? 1OYTPP RIS IRk | s BRY mPfhe” fd d%é'cnbed embodiment
synt hesi z nd are potent 1nhibrtors of
havelbeeer atilized arherehagrropiiate ewithptiiéferehaes deéng indicated with

8 5 S T Bl S BB pB SRR 1o o

contimliege of athdt behidwm ehx;euher fiastd enthodieeypt subdtyatesiofieFig. 12.

e o R B VR, R AR e s e

wbi@h andsphat nmcteuan;zaidgulanwptrméﬂalsahmsm snipoalmgs insulative

fdteSligns 36° FiSRnB elp B HORR0G 1 Sfiden ahPEr i insulative
phﬂédtl@tﬁwl SMercajnhecRbnlththaldev,e ailekmlﬂyéb sustyatgs .10 and 10a

oS yPhL b5 T nd BB B 23 oric g9 cmpociment

wmehl‘@PeéoaéH:st soréd kil &@ﬂ):hmsohﬁtcﬁf Qﬁéit“érbdl 34/('3@' kyletbRed from
m net erocyc en erel any ary Cl Oa
OP RS SNGPS At HE! oK iand D610l IorE, BiojetianA SEbains 38k Fig. 21

ilRetrapsd csnu@lslta/ntﬁalwsdtw;ﬁ@l é/trchihguafttﬁerﬁ:rsugzﬂht.bﬁembsena| 34/32
which may be the same or different, and are

apd quitiRdRINIeStIans S6ttedetevaticnal S1dRUPt M.cyAn 6xpRiple isotropic
et&ﬁhé‘)@h@rﬁrﬂktrmtﬂ( F@hgve rﬁéiéﬂdlW)r&élh%g;éﬂ”a&e@uyb(uffered HF
sgl|up(|9ﬁy| Arwuggﬁwp%: ﬁM@gy%tpwps r)hégo@rﬂwe material 24 and 32,
whehel gtk Yéomp I’ISQ( 9IQ3n7 mt’rMéC( chﬁﬂes & @M@JR‘IJQ(% of CH,F,
S O 2N(R8) 2, 2R8, (al kyl ene) m het er oar yl
ang ¥yl ene) m het er ocycl yl and -(al kyl ene) maryl;
wher gjq ﬂ‘d@bi@fé sublsk§0¥ht @chﬁh%B’&yﬂhegé%ﬁBpESsm sides of
subst i tut ed with one or nore substituents
s¢igansucion noatedial f b2 edlenganblaapel |'¢fmibehd€§htfloym an upwardly
pﬁ%@t‘?ﬁ&%_hfahﬂ@ hal 25pal k). 23 I}%?? t8: sulgeg)ugﬂ’t $totkssifBY%or the

; wherein any cyclic group cah
fa@gﬁtqaé'ﬁal Ioj ﬁu§§det58ba thededinpkgpnduetjye ﬁ@tt%rﬂ@lar%ﬁb @nd gate
E@é&hecfy group; such that when Rl is heteroaryl,
et erocyc yI or heterocycl enyl, these groups are
at t athedabeve heubsisatesf 1Ohéndor‘rﬁeund°\dﬂef ermbgidamenys byhereby

RYR FFLEE S50 St o kppe BBk 1o o et
parie(l®) - meo\red(ah_rdyrem)yafdm( Reygjecting RIirand5t he Funl'tger, the
SGRPRRSTIF A 1O dmbbaliioRt ASBRY, SLOLR R FO0RMY incuiatve

ch(iad:ﬂKqﬂl RS O{aYy 4 B8) (Figs (W1 Iaynk:leih@s)) exteNHE(pIRY the length of
.k m: N th th
ceoa é/ nee e&@ﬁcgt(gﬁeﬁ)t%m\?%ex% Sgc\ﬁa ‘%}ac{%’er ¢ & din tthb‘;kness

trénsmmecahbonybnneydbogﬁky| Tdre hféllfs;EQlacwhyd)dlg’fmp delg®&ts one
H . . .
exdmbls, i e PRSI TR MinSnorinsptgtivey mpterial 34/32

w+t(1a'i le,doenm)f appbﬁa);Zpr@Jechooscmbelmuceh@ffnl%hiaa construction is

re KA DRES iy Brstectine haslof ah81 Ly vevel vi

- (al kyl ene)m N(R8) 2, -(al kylene)m OH,

- (al kyl ene) m NHC( O) R8, hydr oxyal kyl, hal oal kyl, -CH
2NH2, -C(OR5, -C(OOR8, -C(O-(al kyl ene) m N(R8) 2,
-C(ONHal kyl, -C(ON(al kyl) 2, -(alkyl ene)

m NHC(O) R6, - NHC(O) OR8, -CR2C(O NH2,

-CR2ZC(O) NH(al kyl ), -CR2ZC(O NH(al kyl) 2 or - NHS(O) 2R6;
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group may be unsubstituted or optionally substituted

by one or nore substituents which may be the same or
waledoBeeasst, each substituent bei ng i ndependent PGT/US2007/022856

sel ected from the group consil@ting of halo, alkyl.

aryl, cycloal kyl, cyano, al koxy and -S(al kyl).

Non-I imting exarrpl es of suitable al kenyl groups

i ncl e atayengescribeshrgressipgitierparticularly desirable wherein the
et%A?‘FE{/rﬁ/fl l%BtneZ Sthe E@I‘?t %%Yéttorp%ggéﬂalae cGRC8MBth- opposing

nmeans an a I group, I ned above,

inghitateien poviectipns heriei ttcyletghmgotlse hgthrasgsh opposinghsides of the

SSFROTER AR, JRFAPE"haid] 18, °* EMbAnis of tne
mve:hlﬁmza;tsn cqontecHil@ie2 chpduiting at IelsCid®@HREHPe etching of the

tre%l ene group-r%%??r ﬁrgmth%ou(?p;g&qngggﬁggﬁwse ﬁ)ﬁojection

cmnntdmruretd)ordltmeﬂtte aatnhmlgk;dfettte Expgseids dppastiedsides of the

anot her Ik ne s |ine
s RedRlue KT UERA o, RtnT W cRAR0B B0, BV s liisxagypte only, 2
smgtmsabstafntlaIIhyainsgﬁupfcr etchang ahkariygiry gna)ylmet btilizéd to directly

defin Nonl| ting, exanpl al kenyl ene
96 frarhdee Fidh-Ea,deByan ko nifBSIR £ 22 Corgiiedn:
" Al kgomle’ eh%ﬂfliméﬂtsiblf nhétlhgehudm Ogﬁrcbofsaf@mbmpass methods
ntaj ning at |east gne, carban-carbon tr
iR P s oct PG TIo ‘rentc HesIatars. dbrhe: RoygHiRscribed

m%tﬁdd@btwmé&:erﬁabbmr&tsommdtadd@mt@haalso wm@nﬁplate a pIurallty :

an_al ky rou s. from about to abo
o BoRrlRe tebnistors MdsrRRdBR! Chinc Mot Abfabrication. By way
ofee‘aamprrerﬁmyaramel Eyddiedt e dire mipl a@saloplurlifyOoRHRUE effect
carbon atons i:n. the chain. Branched neans_ that one

tranSRiRTS WBRENN ANAYICR| RIS, SHANSTaE: RpmPTisengl sgipiconductor

Stﬁkfs?tlﬁwtle c ?r@tﬁgﬂ@%lﬂ of &sdurbe/Irai K&QWnsCHQVMQ LOWBT channel
ers to about to about carbon atons in

al k
rQieH EREPINRID herebriyess. SFhaih ime Pahng} Ee@iRBcEomprises 3 channel
IeN@ﬂt ektarding b@E@EEhQﬁe‘HauSHf Eé@tc‘é/é‘tdﬁ(%bloﬁhrso%ﬁ§031ng channel
i ncl ude et hynyl - but ynyl
siges Ipntend '}V‘ﬁyii'onﬂnthﬁl t@gﬁﬁiﬁ 0@:*'@@ ﬁhﬁwebéegjlﬁﬁu B&di 2 fer@xtending
anahgome; qeagthv oYU Idhdn®@1 e giile O'Th@Dhﬁ EH%ﬁﬁélt lr'@ﬂuto% has a
e the sanme or different, each stitue

mBéI"h@ml Wﬂéﬁ'@%e‘h@ﬂ‘%%’é?éb?é@aﬂﬁshﬁ'}@hgr oup consi sting

of a)\‘ﬂ%/éte &ryécaoedcwéroat&fln chéhhlé[:%&' &wd Jhgegvfm?ét sides
al kyny - rou I C ynyl
algng #he p@faaa/nrtﬁjs gscrlrtﬁeléatwm r@ﬁéereaibwurre@mved lmmedlately
y l y
b@n{é‘lﬁ h?éoﬁw %h%‘nﬂ%gnggﬂ)ort Eé\#gémﬂhé QW g%atl;tlsémﬁeﬁ Ienﬁth and
e)gtﬁ@dgm(yy pamtjmly mcmmthee(@npq:t@;nnﬁl rggxnmwnethlckness transverse
I ou W prely I
th%Alrég?ﬁrél K¥h ﬁ’\;nsﬁ’gﬁ gﬁaq’%ﬁ/eocﬁgfe;r% fh%”ﬁ’vén pPasing portions
pr@tetttkr;g Irgvaf@py teward pnevarmjbey uddscnmeém chhomélineigiamgelative
f
R ST Y A JE RS0 o B nanae gty wey of
e)tamulet ontyheapandividuali ef \suich tlhldoegbct Hearetistors dsysfeown with
X r n [k 0
Rl PR R BRe 4L AR T, 6 SRy 20 avove
Dgsioalplei $|i)ﬁ12arhd)xym1ebalsylof Ebestmntionoahbe coafigntations may

iety is _through the carbonyl “Aral kyl" or
Otggf‘(‘ﬂ%l tf('?/las c’:ﬁefg -al kyl ene- group in which the
ar yIAmemhtadadhyﬁeene)fahe naSermi@veausin)padescra prdalityrofoied effect

iment, ara oyer aIk | ene oup.
RERSTT (#PE R arb P AT < rafin HRRsR P s APl a  bul

i ncl ude benzyl, 2- phenethyl and naphthalenylnethyl.
The bond to the parent noiety is through the al kyl ene
group. "Aral kylthio" nmeans an aral kyl -S- group in
whi ch the aral kyl group is as previously descri bed.
Non-limting exanple of a suitable aralkylthio group
S benzylthio The bond to the parent nnlety IS
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"ring system substituents" which may be the sane or
different, and are as defined herein below The

wmpraosoe3s7 or sul fur atom of the heterocyclyl cREI/D82007/022856
optional ly oxidized to the cdfresponding N-oxide,
S-oxide or S, S-dioxide. Non-limting exanples of
nmonocyclic heterocyclyl rings include piperidyl,

SeWIGQdusiter, pubsirater ggm,qumgngr%|6|qfr§purce/dra|n regions having a

flﬁ@h%’ﬁ‘ﬁ'éppé’é|bﬂyrlecef\}%'daﬁ1%|ré9éﬂ\y en. 1Tﬁeq"irP§ﬁQMhel region comprises

tetrahydrof uranyl, tetrahydrot ‘E acta
al ghaonel langth rextending /bertwngncé bonattt @fn @ouwe/dram reglons

g‘ééﬁég"%&%{ 195368 é‘??t%nﬁﬁwair%”&ﬁ%‘?ﬂé" |Eﬁ8fh 23 tﬂe"@ﬁ? i region,

ustratrve a heterocycly
agd autep exteyding atbmgythe lemgtmef éndodianabat region.

gﬁéggfﬁéﬁe{ YA argéglti'/gd' BVQ{]%ﬁQSﬁﬁtcLhta%%el t@pagﬁr@rﬁr channel sides
alomigetibe ychamnell feragibt heTreerrbochorhaaMn ia hetesvedywithiin the bulk

st SHEFRLE EyATbRART 16WEE than She i shgnng! region and

extehidsedionlgothe loippksthgvicaaanebkldds atungt yhd ddfanned length. The

pa rent cor.e.
BN Gholsied BTG Rsr Sefun, MeRsie e i BaRME| ihthisqmerises 2
Iqwe?ettramm)stémta‘r}d uppér tdaeagk/?m Srdyﬁtmwﬁtemwhg fromanBe stem
a et er as e n a e re
RS e 1At a R e arge I T B 1€ e chafiel. Each of
thncadve ea&ﬁbo@meerﬂeda@wdtl Su€lr spnegampd i@dividual field effect
car pon- nbtro en doubl e bond. I n one errbodl r&n{ﬁ%a
ARSI FARBAGI rg9iop Wherein dhes! QWL 1 BOFLGTY Ot trengh etched
berN e bawd BBﬂton @aﬁ&i@b@ﬁ%@b%ﬁ/'asgﬁ Pe\Wet Srench stem having
nonocycl i ¢ and has or ri ng atons. A heterocycl enyl

uaP%waea}ﬁeré&tWrmtrqnss%%wpa e By RIRIEIONF3R/3PPng

Syst emodinkentd ebt StheVhpi@nhBon' id1So S)é%smp%léQStDRAﬁmt circuitry
is as. defined above. The nitrogen or sul fur atom of

CQMBrRRGPRYENEN T Baividrabmaresm F9lloxiladidual Pt e memory:

- cEIN EBARRRE AGidM Q?ffe‘i@ tratrsPtiod & ain gfsaspgi'r‘Bf'él'ﬁrrce/dr?mdreglons :
c

Non-limting exanples of heterocy roups i ncl ude
ajcapagiter qnnested by Ang ﬁ%thels%reeh{ralw 6%Q"PF‘§ iafg| a bit line
cé—ntﬁtf“c'&)ﬁﬂ@@% K/\ﬂtm}éhotﬂerzoﬁgtrﬁé sto%?éé}’a)’ﬁho@gl 4 NYEor example,

t et rahydr opyri m di 2-pyrrolinyl
Ft@p%‘irotﬁn'ﬁgﬂ anzexarﬁptﬁafyphnﬁRAM [eMezy| ¢&ly175 encompassing a
trghgﬁé%ro‘jﬁ"(ﬂézQlfé/r{msl%'r@@jbpp?iﬁz‘ﬁﬂ)ylA capacitor 70 is connected with
hydr ooxadi azol yl , Idro I azo

one 4ofd pRYHeId AP PiRgiens | &j@ﬁr@dpopmé’.\@montact 80 connected with

I r Y.
a;%&fg\%é&fsé&ﬁc A EFﬁd’r%ﬁ‘Pl ﬂ%g%gnﬁ FSJFh%/xdar O?Iﬁl %Iéﬂelcontact 80 would
cenmsetr wit |asvpycg4¢yam eggion 8 shRwn i Figng18caetvo¢1erattbmdeplcted
t c e phiunGkl 0
g%{aer glg%% %rzf%f ltr%ﬁ#st?f %?r‘ngg extlajl k! Q?Jj ﬁﬁﬂ 18Wef-depicted
scbwtce/df@yrclregwn giBoap trandistoonz3 eantg n’b&tvyould connect with an
I up is unsubstituted. In another

aggk%”gﬁg%a%BXhﬂg?grocyclenyl group is a 5-nenbered

het er ocycl enyl . "Heterocycl enyl al kyl" neans a

het er ocycl enyl noiety as defined above |inked via an

al kyl noiety (defined above) to a parent core. It

shoul d be noted that in hetero-atomcontaining ring

systens of this invention, there are no hydroxyl

groups on carbon atons adjacent to a N, Oor S, as

well as there are no N or S groups on carbon adjacent

to anot her heteroatom Thus, for exanple, in the ring:

there is no -OH attached directly to carbons marked 2

and 5. It should also be noted that tautoneric forns

such as, for exanple, the noieties: are considered

equi valent in certain enbodinents of this invention.

"Het eroaral kyl" neans a heteroaryl -al kyl- group in

whi ch the heteroaryl and al kyl are as previously

described. I'n one enbodi ment, heteroaralkyls contaln a
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varyi ng degrees of ionic and coval ent bondi ng,

i ncl udi ng hydrogen bonding. In certain instances the
waolosatsswi | | be capabl e of isolation, for exar@l/esunBem28ss

one or nore sol vent nol ecul ed?are |ncorporated in the

crystal lattice of the crystalline solid. "Solvate"

enconpasses both sol uti on-phase and i sol at abl e

sol vates. Non-limting exakAMSof suitabl e sol vates
m"ﬁpgqgﬁ“gan@nolates met hanol ates, and the |ike.

drate” i s a solvate wherein the sol vent nolecule is
HQO One or nore conpounds of the invention may
opt i bnal | § retheshokioreing @ fieldo fieatdramwisiosr e@mensurg:

|
Cai 1 rfing freEACigBlator AR ialWifin 5 JerikBRBLGIor Bpbptrate and
oif 2009 sidgs sidese of t hesgmmpamdaictam nodteriaé et egegibn along a
IeH&?h Yt f“@ﬁ%‘mél' %ﬁg‘?&ﬁzﬂleetﬂerhc%t [%' Sor‘f%f?%t%r%? b¥hd BPmed to

on1ma mla r'epar ations o
codmprisel wapeslrigydnszmIasvandrdjbetlbnkeemheedd@ctlowmd bypeEanother

oqisialGogRT e il TR @O | T ST eghmAat and with
s&ddict@0Material eihy peceivedrmred thiesi ;tnomtnqafsocess

o DTS (88, dransdy [ SsIRU Parleried ¢ ARD 5 ohBptiRd fides of the
séidandesté heaeaddl sibng the Phanhnehdenmgibi ent

t enper at ur and co the solutign at a ra
Suf PRI e Fopsat PRSI aATH ot SEMICONdyelerppaterial
al&hgﬂﬂér@hm&wﬁgthﬁiﬂ&aﬂoyml sghahaehfingrefetimghupwardipirelative to -
pectroscopy, show the presence of the

”E%Pepﬁ?“?Qﬁ’W%fer) in the crystals as a solvate (or
hydr fireling e giite | overphapRIpaandeopposiviat 5ides 6AMhE OfifMalong the
salts mh|$P are also wthin the scope of this

Ch3ANGI{EBAN- Ref erence to an Anilinopi per azi ne
Derivative herein is understood to include reference

to salts Thergethodindfeskimt hewtesgin meimiaigethe Tthendterisdlation
ed herejn, denotes acidic salts

salt(s)", as e
m@&’rrh%'dcﬂm'ﬁeﬁofn% gHhe @ﬁa}%weolpg@ﬁceoac|ruger siwfages exdending
aI’é@@' thes ®igthf of TRE dMetrﬁhe'l NPRGANLFe HOWBKIYOEDARIE relative to fin
bases. |In addition, when an AM|I|nop|peraZ|ne

thﬂﬂ?’lesﬁéttlr%’és‘t‘-’dﬁ?athﬁ§h@6‘lnﬁ'é?'wgl c noiety, such as, but
not limted to a pyridine or imdazole, and an acidic
rml e:e,y, suﬁ@ mthwtom@taum i tmerte@n ath@arsbﬁwbh@u@tekdmaterial
erions |nnﬁ£ salts' formed and’

'a'PHQIh&e%P%'t%'ﬁ”@ hi‘%PnHOPsé'F?X%? 'bejng ﬂé%ﬂ(eﬁe?‘é”ﬁg the etching
ok @@%@bbcé?bdsﬂgcﬁﬂbébbﬁtr(é -SomicBABuERFi Material to form the
physi ol ogi cally acceptable) salts are preferred,
channg Bh other salts are also useful. Salts of the
compounds of the Formula | nay be formed, for exanple,

by rgactinge amefidd | SORIANAT AZiviigedddh | that 's\éﬁu&\bﬁcﬁhé%ﬁr material
anmount of acid or . base, such as an quﬁvalent anount ,

alopdathedhannelidangh Has Antamni bl toR keing ﬁb’?'@éﬁbﬁe‘éa‘i@éﬁg the
et‘éhlddqoﬁfhélgsdﬁgé'éd ?b'slmgf SildeavrthBYs dfRBAGLEZR hatkrial to form
Exenpl ary acid ion salts include acetates,
thgselrmngldin, whiteféb%rscom@ﬁ@mgmm%éheéomLsrmg thegtching of
tHROTeR E%§edeb¥6§ﬁ1§Ssufést At e S%G'EBHHPE%?‘ material to form the
canphor sul f onat e fumar at es, hydrochl ori des
chamnelfirtoni des, hydr oi odi des, | act at es, mal eat es,
nmet hanesul f onat es, naphthalenesulfonates, nitrates,
oxal ates, phosphates, propionates, salicylates,
succi nates, sulfates, tartarates, thiocyanates,
t ol uenesul f onat es (also known as tosylates,) and the
like. Additionally, acids which are generally
consi dered suitable for the formati on of
phar maceutically useful salts from basic
phar maceuti cal conmpounds are di scussed, for exanple,
by P. Stahl etal, Camlle G (eds.) Handbook of
Pharnaceutlcal Salts. Properties Selectlon and USe

NN NN\ o, Y



10

15

20

25

30

In still another enbodinent, RL is halo. In yet

anot her enbodi nent, Rl is cycloal kyl. In another
werwsdsasent, RL i s benzofused cycl oal kyl . | n yRECT/US2007/022856

anot her enbodi ment, Rl is hetldroaryl. In a further

enmbodi nent, Rl is benzofused heteroaryl. |In another

enbodi nent, Rl is heterocyclyl. In another enbodi nent,

R1 i 8. het €hecyatbad! of | elagni 1l wheseerthenietehingnof tRe trench

|s§iatpoerpzr91fa¥'§'r$§il hgt EBE&MS e\él atI rp?;sett e@WétW@OWW'tﬁg hgposmg

'S ben use erocyclen In one e
inssilatbtenptojéctiome enbodi ment Rl I's phenyl. In another
enbodi ment, Rl is pyridyl. In still anot her
enmbodi nen ' hj I t :
o0 e nelShdifol kPRI , UhetSln 318 fting or the trench

isehdtoxt neateridtl is singy SmSUWEAeobnatmfahr whydh isnlateeally adjacent

m%nJPaCIﬂ)ignﬁn%ml%o y@t | %ﬁﬁ(?a!ﬁg{;yé% HQge&ﬁ?Fefc@;ﬁEOd' ment, Rl

- CC- phenyl In another enbodinent, Rl is cycloalkyl. In
sti| V7. anoTher mathodi nEntlainkl5i svrrqrelmnhepyeltqhmg of the trench

|s%¥actl<§)'f %f’e)”aqulsn b?{%ﬁ%’&y éﬁﬁ%ﬁ%ﬁgﬁganﬁnﬁo msul‘atn'?zeL material
whych 113 diaterially| adjzeeneninedlativet md&térias dfi teyppoding oingulative

enbodi ment, Rl is -phenyl -0 phenyl. |In another
pé?%%%%‘?%nt Rl is furanyl. In another enbodi nent, Rl

IS pyrrolyl In still another enbodinent, Rl is

i ndo8yl . Theyeiethodt berclaimhodi mmtreln‘?lthesetdhlﬁbkuf the trench
lngact§r'}/|nhat§B| nlgl 15 %ﬁjg%@gﬂgﬁt@at%all ghtfm 655 opposmgzmsulatlve
pesjeoibment, R1 is phenyl, wherein the phenyl has 1 or .

2 subst it uent S i ndependent ly selected from al kyl,

NS H H%}gkaWN%Q)ZEN(‘)Q%WWNE%eS%NQ-HE&ﬁ e’ trench

|so&tﬁdrkyhatef@‘H2|s BoChintb ainy- (riiMtivé nmanerisimaawhinTethe, opposing
s het eroar wherein the heteroaryl has 1 or 2
"@Hb@f et%r&l?%t'?'%%ependent ly selected fromalkyl,
-C(O O al kyl, -C(O NH al'kyl, - C(O)NH-cycIoaIkyI,
- C(O)ehet'EheCymét}hbd -cﬁ(@aﬁlﬂ 5 Chbomphitivyd ﬂ:rrmmg the opposing

. -5-menbered het er.oayyl not her enbadi nen

IS DAV, BT ISRIONS B PALe AT AN (B eRgmthe, Stching of the
treAtkysolatiGRBding GNleqdtabyd nmidpbinit @p ke elevdtibr@néhickness.
enbodinent, R2 is -H |In another enbodi nent, R2 is

-al k one di n anot

ebo Hen?h Ro¢i80a ot Calgim o1 & WP Rk nG HBE A PRRE Margnsulative
p&cf}ectlckhstBe foiméd ftolaver flesiodh&®AEhingG2of the trench isolation not
-aI Ieng In one enbodinent, R2 is -NH 2. In

beingt e?a' rFE’&d?rrent, R2 is - a-NH2. In another

enbodinent, R2 is - b-NH2. In a further enbodi nent, R2

is -apkyl AﬁﬁeﬂHlddZOf ﬂommyreg amafa‘fecﬁrrtmw.mntcorﬁsnsmg
- CH2 and the carbon atom

H2. In
whi ciPrMing éf éngad'm‘f @Pﬁ%a'c‘%%@n%seg?'saa U‘FtﬁréHéstfate and
o@ni@p&bémgt sid83 io$ aHsemrd:othQbhﬁ*f nm‘@ﬂal r&minnelR3r% |§n along a

not her enbodi nent,
1526 101 e FRANRSIES HRnthe teoneh 'sgiékty?n mehteaﬁbtbﬁémg formed to
&ggﬂgéﬁaﬁbos@ '|§$Lh§h0é‘| deJecﬂuéhé/eéxtéﬂgHgrtoward one . another

odi ment ydroxyal' kyl . I n one odi nment

alogg_the |eprane) ﬂﬁf@(tb) R('leswh WnWweﬁoremmnabﬁﬁmmecewed
oVér thedpieyd@ngn NHC(O) - R9.  In anot her enbodi nent, R3
I s-(al kylene) mN(R9)2. In one enmbodiment, R3 is -CH
3. In another enbodinment, R3 is - a-CH3. |In another
enbodi nent, R3 is - b-CH3. In one enbodinment, R3 is
-NH 2. In another enbodinent, R3is - a-NH2. In

anot her enbodi ment, R3 is - b-NH2. In a further
enbodi nent, R3 is -alkylene-NH 2. In yet another
enmbodi nent, R3 is -CH2NH2. I n one enbodi nent, R3 and
R3a and the common carbon atomto which they are
attached JOI nto form a car bonyl group. In ~anot her

o, o

Y T o
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In still another enbodinent, Wis -CH 2- . In yet

anot her enbodi nent, Wis -NH. In still another
wepdsmeasent, Wis -CH(OH)-. In a further enbodP@eEns200%422856

is -CH(NH 2)-. In one enbodi A#nt, Wis -CH(CH 3)-. In

anot her enbodi ment, Wis -CH(-C(OCH 3)-. In another

enbodi ment, Wis -C(OH) (al kyl)-. In another _ _

enboeiching thevtrenchoisglgiiomimatesiad torgxposenoppesingrsides of the

M‘%r &aﬁapg c%}dlﬁg%e&gaﬁlqehgvh Ié"ndcg% 4@’so’me of the

tranch isnlBtien nyatsuisd franodee [P OB Michi NS tixenprTaj e ctio hein
ato 0) .
o SR 50, LR Sloshel el A1l S bAGEE B fmatria
al@mgztheZchamneh\Hengm toR®drmR3aharme| fiRl@dand RL 1 are

cochainliess S dufa ISR CoBBFISTHRBOURAE n atons e

chathelllength.- N(al kyl )2, -C(ONH2, -OH, -C(O O al kyl, 5
or 6 nmenbered heteroaryl or hydroxyalkyl In another

enbogé{lrrenﬁ.h ﬁhondd OEuCI_aL n&rg é(é%er{ef—? \Sw? é"@(’ﬁhﬂuﬁtor substrate

covhpriees badic mdvbaystaflinesilicdapendent |y sel ected from
H, -(al kyl ene)mNH2 - NH-al kyI -N(al kyl')2 or -C(O) NH2
In o e di ment n .anot h enbodl ‘
|1 O, TR B a1 QRS S SRR o Substrae
coraphiges a semivoneidztaki-or+ihsuldtorssulistfaté) -. | n anot her
enbodi nent, Zis -C and the optional and addi ti onal

bond,is ptgsent t her rrbdlmen Z.i,S - . In ‘
sti I éanofﬁ%rmgﬁhb Agl oﬁegl 1?5 R%’(edi‘k&ue) _e.tcr]lﬂg)%:ﬁ some of the
tranoh hleblaatdmdmamemial onmsth@(@ﬁesmgnm:sutathm projections occurs
enb al kyl)-. 1n i 11 another
PiRb PTG te (ekpospd Grbesind pides st e pe ARSI aterial to
fofm the ®hanregl fone enbodinment, n is 0. In anot her :
enbodi nent, n is 1 and p is 1 In another enbodinment, n
is 2, and ne. e s,0,Wis_ -CH 2- .
ina 51 Tag néthodiaCRBIMcHo BinEiain af'jeass 3pMp Pt iigtcning of
th2- trandh st)lstlohl-matérlairfmrheﬂheeﬁiﬁ)@@hlﬁgﬂhsuratllvé p’hoWdt&)ns occurs

cor@mefsuratz Ivgth kthe cﬁagm herg}e?gbq%%q%r&t lqp%lolﬁnggl Isrlpes of the
sé@noneiu cesrondteridltto formsthé, dVdrthel GhNH 2) (C(O NH2) -, Z
is-N, RBis - Hand R3a is -H In yet another

enmbogi, me n_ i yWis. - 2- . Z1s -N, R3is -

ond a1 the Wedos of GRS Kmel thenplChing Somapf e trench
|so@ﬁoﬁr matrZrtr)lbg frd¥n, thid3 opﬁosuid gl | & e SprOJé%-tloleQll\sl_ bnggtantlally

er . enbodi ne [ : is -N,

'SPE'°9'9—P5ﬁ%I'dR‘§%n?'%'§°'ﬂi—Qn ”I‘%teé'a?urt her embodinent, n is

O,Wis -CH2- , Zis -N, RBis - Hand R3a is - Ct- NH

2 .1 an/é)tnh@tlhoelrdofd@birmm‘g a field%fﬂecv\/tia'm@ﬂ( Nt'd>rﬂior|sm§

is-l\!—.RSis-.H nd R3 is I n_anot her enbodi

nist j_:hwq K E?H((ﬁf trezchgs N—th"hsa i semigenductes sy trate on
oé‘boélﬁﬁ%ﬁdéé oﬂ@%é‘rﬁfooﬂﬂb@ﬁbﬂfﬁ@feﬁm dh%nlneWé@oH(B;‘%Nb' a length of

is - and

th@ rf?9'°Z‘ @e tkenches sAmPRsinG fipsdisidgawalls ang an |gxposed
s&ﬁﬂ:o%d'u%toanatéerl&idéel anot her enbodi nent, R2 is -H,

R3 is -H, IS Yis - Hand Zis N. In another:

errbo%f-i't?%ﬂf‘t'a'lt& 'ﬁetroe.ucayv etrbing they semicondugtainmaterial bases
effé#tgve' 1) wﬂn erﬁ%IESﬁs W@ﬁbgﬁfegneo}?galbﬁé;éﬁér&ea%% bSthetbulbous
Iomérggrtlopgg q@nprlﬂngﬁyozeqtsonwtenpmgahajpn@l}y outward relative to

enbodi nent, Ar is pyridyl, R3is - Hand Zis -CH. In

specific embodi ment s, the groupDESCRI PTI ON METHODS OF

FORM NG FlI ELD EFFECT TRANSI STORS, PLURALI TIES OF FIELD

EFFECT TRANSI STORS, AND DRAM Cl RCU TRY COVPRI SI NG A

PLURALI TY OF | NDI VI DUAL MEMORY CELLS TECHNI CAL FI ELD

Enbodi nents di scl osed herein pertain to nethods of

formng field effect transistors, to pluralities of

fiel d effect tranS| stors and to DRAM circuitry

o L
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substrate"” is defined to nmean any construction
conprising sem conductor material, including, but not
wo 2098063351 0, bul kK sem conductor material s suchP@sUs2007/022856
semi conductive wafer (either 18l one or in assenblies
conprising other materials thereon), and sem conduct or
material |ayers (either alone or in assenblies
tf@oﬁm(ﬂ sidryvaliher prejestipalaf)eacthbuthaus owesparsiog opposing and
r I t not
e{(t% ﬁ%‘ tﬁzﬁgge%ﬁc)bn UCtEI @gbgggn dr%flggﬁé escrrt'lkaged
aboveubSabyaHmt anisotriopichllyi etehings thromghi dioegs bof kKhe bulbous
c or, su te t al 2 e I s
'§§§%Bc§§§#ﬁ%||%% g?##@%nt ub?%pat%ﬁlgeﬂéﬁéso?ﬂ%%ﬁfseynh”1 the
semmnndsue:tar gsulpsteatent substrate, for exanpl e including
sem hnsul at ra t.
subs I[dlé%é) di H frh'e Qla;ﬂt 3{]&%%% tf?ﬁ‘nggr}gg% H%g gtalun})e of the
tréheheIsMnﬂfnmlsuiaateramiawnmiask 15 has been for med and
pattgﬁned risubs teri 12 t Lhe d%%
enbodl AR hé’?? c6 ”%é © '“65 B’ﬁ H@FH? 10 19XHPSG Rap°s'“9
sidesidfithersegmicondactoomaiesialalbmy ¢ie tBahneneagth;
t hereo er . e material  bene %ﬁhﬁfla ers

d .
BCTSRAG VB BRbedd RRasTh RS o g 1<Srehopfgiod material

am@ me aramelw@mém W@\M(ﬁ&dd}ﬁﬂ@@ﬁ%@@iebﬁggQiha‘hfneWﬁkand
\1\4 constitute tren i sol ati on Ref err

F gsTOrRing R Fate 0w A P ANGneRBESIG iaesppEing; Emetong the
cmﬁ.{émeﬁgm conductor substrate 10 into sem conduct or

mat er i aI . An exanpl e etch depth for trenches 16 is
from An st ns For é)oses of th

0 000
cont { Hui nthﬁl aethed o¥f G FRRTISIRG L quvéﬁ'“ﬂzt'?ﬁay'"w'at've
miage GOINWiGeH egla s cﬁomfar Icﬁjdaﬁuag S@rasgécﬂmcwrbémételéﬁt partlally

channel region 18 conpri sing opp05|n si des 20 and
receiveiPRdea g PYar@yreieqtingghanpeldithnnel regi on 18
. Accordingly, trenches 16 are formed on opposing
SI de3020 TR m‘etrsem 6P ElLh onswabmrplr@ﬁng:im@nﬂimgeabﬁe of the .

han l.en {}bL ubst rate 10 woul
'”153‘,‘ ﬂ]ﬁtedﬁ c‘,"dUPg a §e°PrB?%'“ﬁa€'[Péﬁ°§‘%’b§ dpsPe geceived
und@rndeau@ﬁércﬂﬁ wsjewnb érfd&ﬂfehl@ﬁm 16 would likely be . -

etched over substrate 10 . An exanple dry anl sotropl c
etching chem stry to _produce the Fi

const Fuct PoRluriiy yak dield c?dfﬁﬁtntéﬂ‘%ﬁg%ﬁ ‘P‘IB?’%in'“@l"Qdua| of the

fiélef e dtnean Nsfory of e PlliRNGHEsmpRiskave been lined wth
one or nore suitable masking materials 24, and which

has ¥ €apSEEIREntYRAIEAPSERTPBES A RyPRIf etPYreeldigis segions

havifg§Nh GNAUahAEI PBGIBh RlcPASE tRErMetWEBAL 1176 %ri“éhﬁhhé‘ region

12 . An exanple material 24 is silicon nitride fornmed
CHPPERBIG @aIChﬁaﬁSP leR@s extesifingdpewvasn ﬁhaswroﬁaf §OHEgE/drain
redfidhd, dgh ;b&sﬂngfcrﬁﬁiHe‘?@?gé@te‘%rteﬁmh@réléhglt%e Rﬁl’fadmtlh% channel

I"at er'al thi ckness of material 247 is from 60 strons
regioBoand gk teRextendinar icagl fre anath p}fot\'ﬂﬁdeh@melomlon the fin
c@mlregwns&meya YHEGH uld ﬁnehﬁésslﬁaﬁeoeg% e‘h%rmr{eq length;

have lined sidewalls and an exposed sem conduct or

mat e? igatepepreival orer dhei fig ehammel. top andethiec fndelkamiel sides

' at?ﬁ% shown) have been substantially

ali%ﬁgtqugélh y%’féc}negﬂgjhr ough effective to forma

bul bivgsldtiyeemalerial orecEived iwamkdiatelycber@ath Etheh fof channel

RS 358! A SOTPRLSED B GERMERS, T Fora

agnogacthesfideokanrnelrmbaiment tlickhesse trabseepojteetétannal length,
a S p 27 ses n

th% ‘%H?Hla‘i’% rr%é)t\g@tall oﬁ' lfé)lﬁﬂe oggﬁg&gou?%g%ng &m{%ctmg inwardly
portlon mnth the projections that have been '
designated with nuneral 28 being shown as constituting
such exanpl e opposi ng projections. For purposes of the
conti nui ng di scussi on, bul bous | ower portions 27 nay
be considered as conprising respective floors 30.
Vhere sen1conductor naterlal 12 conprlses

o o . o o - e o,
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as shown in Fig. 18 . Source/drain doping and/or

construction nmay be subsequently finalized, or may
whans/ots3en essential ly conpl eted previously toP¢DD82007/022856

source/ drai ns 48. For exanpl 6 Fig. 18 depicts two

transistors 5 1 and 53 havi ng been fabricated, and

whi ch by way of exanple share a source/drain region 48
tayeangeene tanothepiueded thatfin chapsebpegipperelative to the fin channel

p of the

r%@?ﬂ“?%gﬁﬁﬁ{%?ﬁ%f'g??% &Fé‘ihé‘@ﬁéﬁﬁeﬂaéﬁmg P | engt h during

etching of the exposed opposing sides of the
sem Bandué\t pluratityeof dleld effentniraneistorsnmblereinnindyidway of the
.i's shown in Figs.
ﬂg@ gﬁ EL&’rs QQQE{EQBaquggbﬁga e fragnment 10a.
Li keanbn’fkr aleamltooducﬂme $ubstrateecomrsingndopairenf swawee/drain

ﬁ&ﬂs Lllwté\)dﬁ%ea?flﬁhcq{aﬁhnae?ﬁé ur{ ?%cgeiygéjftnﬁ%l{eft%%ﬂg?ﬁe fin channel

resgnahogmmpmsnghea Fclganrié dabgthr aeetedmg:t betweboweher pair of

as been a8
YR B SOy Bertind Prihae! St s Rt Ral Y Ao g dnath of
trreeghanneFmegiwr amd gare@pearxtqndmtgl blorg tseneagttdudtthe channel
rnaéﬁrial 12 has been provi ded above opposing
91201 at i ve projections 36. Referring to Fig. 20,
expoaeghteppasamgd soviasthef finechammelutipoanaaties ifiml channel sides
Gve benet Z long channel length L to form an
&gatlhglﬁe}' ‘3?9 8Rannel fin 45a. Accordi ngly in '

the gepckt Esd)lfﬂlcs}s rel:%nlb”wl Val%lﬂxaﬁf@l Bulkt @%n’ﬂ@@n@uctor substrate

erl ah 2 al o 02 engt i.S unngsked g 9

e ENefionatly Hgvar oo LT Frpisn qagd opxtending Hong the
oppOsingNEREH 9| BRI’ aﬁdngIZhé %H&fﬁ@ltlléﬁgﬂhawltréndh igdlftion in
the etching of such top desi rablghoccurs during the

CROSHRRIY TeRsVessotieicbaRRRt RGOt GOTRTSIRG A dRY trench stem

afdagpgér ftidhsvere®NBiojédticHy Axté8@ngOMio afh& stem transversally
ani sot rrﬁgl c etches mght be conducted in |lieu ofthe

towardgAnsyelaxagianalledewegthansthe\§p dvaone)- nay be
- fabricated subsequently, analogous to that shown in

Fi gs23. 17 BR?\M&WCUIUM@H‘&IS@@'@OS!UWFB% éfslnahﬁéi\@al' r‘ﬁemory cells
WEPE% -23 wth respect to a substrate ?rrent

”nliWéY'QPé' fafothe ﬁ’eemPF%tced'ésEPFWétfeeﬁbSG qT@ﬁeqqat\y@nmstor

h@ﬂﬂ@ 3plali éﬁgomfl@ra@rﬁ)ﬁé@d%'sataecaﬂ!élfbrdégrfr%rc@é‘@‘%ﬁth one of the
elngﬁ‘lndlcated with the suffi .

SQUEEnaH 199 Pas @Y Br B ding ﬁ@”&ﬁﬁis%‘wmte@d”@? another of the
s&%b!/d\*é'nﬁ‘%?%n%hﬂ{e ﬁ@@V\é‘ff@é’t tr&esistdrdorgphigdignent

substrate 13 depicted the et chi ng of

tr en%ﬁeunyepa@vetﬁr ﬁé\'lbéfﬁaéﬁ COMArising thpmair ghsewrogidraipregions
and@ifavany d RAULRd A NG r%‘i@rf'r@l:e%ﬁhb VARRP#Hh & Dair of source/drain

i nsul ative projections 36. Etching however y al so,
resforwutke, fibced@nnel Gegiosulcamnrisipgopechronel dength extending

[

W%H@Pﬁ\é?‘n%#;scs h?e%%ﬁ{é%%% Bgﬁ%ﬁm&bér&éﬂ& %Qsae'}‘#endmg

aloegi thesleantrenbtr wbannaheagon, andleten estereling ajorn tie length
al f PPQS] .

of S8 A aT R EEhelng 47 2nod! K088 ORGP 8L Ay, pchres
trSSSVerSegheZhhndell lengtht es substanti al I y isotropic

o ot Bea GEUEG AREL AR R FIR Ropn o S s

aliopgtthepihanated hemgthchedi stry to reane material 34

i ncl d. otr

et et e 4T o R P aaph Fnegta B B fhannel
reguctn extepdirge aAohgcte ruhtaningé, length uakes ateoﬁmmainly)npartially

of CH2ZF2 and O2: : Fig. 22 depicts subsequent etching

of the exposed opposing sides of sem conductor

material 12 along channel length L to form an upwardly

proj ecting channel fin 45b. Fig. 23 depicts subsequent

processing for the fabrication of a gate 52b,

|nclud|ng conductlve mat eri al 56b and gate dlelectrlc
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insulative material of the opposing insulative
projections. 7 . The nethod of claim5 wherein the
wer@kioe3sof the trench isolation material is PCT/US2007/022856
substantially anisotropic and7into insulative materi al
which is laterally adjacent insulative material of the
opposing insul ative projections. 8 . The nethod of
agfogsmhe Wnec@amnelhmae(imhhnghigkneﬁ@ ttansvehisé stheachamel length,
t. L. IS n Fhal
th'éa lﬁghe\tlvbnsﬁgﬁgﬁd\}e%@?lg A d(}ﬁ)toes rbg?‘ pl?.ﬁe rret;%ljagect%ng inwardly
towadnmﬁemnemunuer ébefimghahneheegionmehativeotatherdin channel
r | Y rial within
B8R Bl iy HieshPag ol M EhBANRERBER T et hod of
claimb5 conprising forn1ng the opposing insulative
proj 24t i oBRAN dipuétraicos prisibg enpluraliyciniadsidudlememory cells

R RARSBE S0 T AL R, BELE, L b fnsisor

h@\ﬂnglalpmrlﬁf MEwoevdrammeegqmpssmngaparstdractdnr&acted with one of the
rojections are forped, to. ors e et

SQHRe T o BinRattion anpit i eniastessindateg et ibthar of the

s onpriceddk adri ré@lbﬁtnmeifnéidEétﬂe@tftfreﬁilstdradtﬂhﬁt@mg

conpri Si form tren ol ati on materi al hin a

com e ceemasbiicn SUERRE CORRIBIG GeuBairpt pouredrain
re"gemmrmdmé%gr@tfﬁf cRhnAdRREWbN rede M@ dabefdeéh |t@@®<ﬁ‘1rce/dra|n
of the chﬁgnel ion, the trench isolation ter

al
reglongy #l¢ kg FBa’& Rl B8N0 F95R NP nduchenoe! ength’ extending

b@We&ﬂth@aanredft eﬁ@lﬂc@@dﬁawaégho@ae opPeL Ry caé@m §|aes extending
nne sem conduct or naterij al

be
a'Pé‘@eﬁh\‘?e'&”Q\{}bel“P\% %PBP@H‘?SHHQ anem P temert%aa#ong  the length

of Bl eharfielIrepryr;al to expose opposing sides of the
sem conduct or _mat eri al al gng the channel |ength and

et chf rRpteorReedYed 1Y er (tegcFini %’b?’Hief'onrrﬂPQrmﬂ finr ghapme sides

aloRBOBethd el liéh gthe apgoj ecti ons; etching the exposed
opposi ng sj des of the sem conductor mat eri al al ong the

chantignCh eisgiatian, regeived ttiRethe i bulkagentiepndygfon substrate

el@dbBoRYRY Iémfe‘?ptr?érﬂ'ad t@@p@ﬁlmarﬁiedeﬁeg%ntmdféﬂeﬁh%galong the
t he channel |ength . The nmethod of claim 12 wherein

oRPRSiag SRl Co B s alsricr e ARG Jeggtul i trench isolation in
crREAH HRItrhh8¢e B! 1HeOBharfel IghgtHTEB |s‘?r§%%| RiwWBrl?ench stem

wherei n the sem conductor substifate conprises a
aren{RRATI IENGVesse | PISigctiass sutendingefrons theTistemetrapgversally
toWarfs Yy él%v%@ﬁ@lh? SWEr ﬁ'L HWriRch3ANB) Of the trench

isolation materi a ron1t e opposi ng |nsulat|ve

proj ections occurs prior to etching the exposed

opposi ng sides of the sem conductor material to form

the channel fin. 16 . The nethod of claim 12 wherein
at | east sone of the etching of the trench isolation
material fromthe opposing insulative projections
occurs commensurate with the etching of the exposed
opposi ng sides of the sem conductor material to form
the channel fin. 17. The method of claim 12 wherein
the etching sonme of the trench isolation nmaterial from
the opposing insulative projections is substantially

isotropic of said trench isolation material. 18 . A

nmet hod of formng a field effect transistor,

conprising: etching a pair of trenches within a

sem conduct or substrate on opposing sides of a

sem conductor material channel region along a | ength

of the channel region, the trenches conprising |ined

sidewal | s and an exposed sem conductor nmaterial base;
substantially isotropically etching the sem conductor
material bases effective to forma bul bous | ower
portion of each trench, each of the bul bous | ower
portions conprising projections extending laterally
outward relative tothe lined sidewalls, a projection
of each bulbous Iomer portlon opp03|ng and extendlng

o - . o a1



