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hydNdb  @écuisbie g‘efiiélﬁl@dmﬁiﬁn tt@ﬁi‘r&dntﬂﬁlﬁg tgay Gbly ctu@tels o®n € Miptntation.
o R
expressi ng p210 BCR- ABL- T3151. [0025] Figure 5 shows
[008%e chepiecabects theu@remoe@r%rdmetpr e faming@ bewrpudiiie sregirsor

fortchr%tep 5&%@ Rhplhddxient iTae me{hg@zmlprﬁés%&ﬁ‘dn@g §|B@r‘bﬁ-c<5ﬂ?eﬁmng gas and
chem cal  structures of tatlve CO aun
i R E PO GEEED JEPE PR L AL R el

structures of representative conmpounds of the present
[00201v e ntli @mther AERE] thiFiinyention $rayiiesne methed of swiptyirlg a boron hydride
preBlrld B UL befon rxg;ﬁrn%a%@mﬁre kn‘é%o&éb%ﬂéé@ gl%wer‘ng b B@rmpro%eemrg gas,

nventlon ure shows he chem ca
mds‘f”fl&r eanyierden off the éepegm@tgi g6 t%eﬁ%ar?ae b%?“‘ﬂ‘ﬂé““ﬁ}ge%‘eﬁfs and

suﬂpﬁ)ﬁ%ﬁﬁd Qgher br@@%}on@o@bjﬁlﬁg d0stghRwS0d] e dhh&ﬂbd}a{ 1mplantat10n In
ctures o resenta i ve,

ong ﬁe}gcmn?egh the[ %étﬁ) Cﬁ?‘é T gxhaopgcg?r a jacrﬁlt tgorleslg another

en&@hm@mdwe&wmfmmamnégeﬂﬂat|ve compounds of the pr esent
i nvention.[0032] Figure 12 shows the chem ca

[o@2kf UCUHLE %d(‘f—i{lonﬁleﬁf)% R Aldnveh AP AIAGSRThyIMR PEas&Wource,
i nvention. [0033] Figure 13 shows the chemnica

COWpIiSifgt ur es of representati ve conpounds of the present
i nvention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
[ 0034¢rorFbmtaindrgrpal dvatcg” or "hal ogen” as used herein
i ncl udes fluorine, chlorine, brom ne and i odine.
[0035] The term "al kyl"™ as used herein contenpl ates
substituted and unsubstituted, straight and branched
chain al kyl radicals having from1 to 6 carbon atons.
Preferred al kyl groups incliaide nethyl, ethyl, propyl,
i sopropyl, butyl, isobutyl, fert-butyl, and the Iike.
Additionally, the alkyl group may be optionally
substituted with one or nore substituents sel ected
fromhalo, CN, C2R, C(OR, C(O NR2, NR2, cyclic-am no,
NC2, and OR [0036] The term "cycl oal kyl" as used
herei n contenpl ates substituted and unsubstituted
cyclrc aIkyI radicals Preferred cycloalkyl ‘groups are

o - - T o~ 4




al kyl, substituted and unsubstituted cycl oal |l cyl,
substituted and unsubstituted aral kyl, substituted and
wap®abst7dg ut ed al kenyl, substituted and unsubsePCT/USI®A6/033899
alkgn¥l, substituted. and unsubstit ut ed ar%I, ﬁnd a
subSTPEet dPiEh dor RGBS LPRGERR HrBPGRYRNNE gpy Hgn said boron-
whetoiathink lyes ssurbés tol Highteddded bdeyl-conalnbg eiubters;ed cycl oal kyl
SUbﬁow %ucslgg rco rEe;é éﬂ tﬁ'e%?on—ctox%%g g%l%ls Fo%?@é land tﬁyggc:ttdr a‘AB ed
het dﬁl@@ymhn@ssm prgsswayortreﬂes ineid iflpv cleqyitgg t h one of nore
haI o, CN CF3, C2R, C(O R, C(O) NR2 NR2, cycli c- am no,
R %0040 The term "heteropcyclic. g
[‘mﬂet eﬂrb&%f’&ef SPPYtNYe IHEM9R Rl ’ﬁm&%ﬁtt@ﬁ‘ﬁl ‘%t’ & ma““fa““““g
fachifyQ R@hprising Rdbaf@Nhy@riddpetutsor yaukde ®f nigdineaticey, had i mgjcraglectronic
de\ch%%anuﬁpt&rl et]t)glr OALRMNiIA 10 c%fnﬂlgmgi%m) Hith tl}1:)er ng&r flﬁﬂde recursor
het erocycllc groups are those contai ni ng H
soons whi ch |ncIudes at | east one hetero atom and
i ncludes cyclic am nes such as norpholino, piperidino,
[oop_y]r rolAl dihe; agpeet bhehd ink@enttoanﬂla&thbi £ mitlar Sf nsdchctatg a
mig; oe&eﬁgc%rp[cdfg of uefggn%}e%t 4 e?{ gcr)rgxg fnglar?trtgeolphe\@gx ah sgerr(_})oron species
ﬁxgﬁﬂmp@NB@Mﬁ@nphaﬁGQNS|ngle-rlng het er o- aromati ¢ groups
that may include fromone to three heteroatons, for

[Otﬁﬂqanp'Y%t afdther %&ct 153 'ﬂfénmvetnhd)rppdmfﬁeto 4 Metad (ﬂfecluster boron ion

e, thiazo triazole,
im0t s i ster By it ey e fitiop dihed grove.
term het eroaryl also i ncl udes polycyclic
[00A8]t er Gulreo ppedts festyet emvisentpadimegs efs ioyentinrvell bp mgee fhlfy apparent

fro%ﬁe%ﬂsuﬁn‘ﬁ@ts@%&@an@ﬁﬁ)e&ﬁmﬂlst o two adjoining rings (the
rings are "fused") wherein at |east one of the rings

is a heteroaryl L can be
cycl oal kyl s, Cygpgg!ncuéﬂiw éﬁi, fret-et-ocycl es and/ or
het eroaryl s. Exanpl es of polycyclic heteroaromatic
[002¢ist erfiguienicisiackehenaiin tepiespatatianse qubiorep | hydréle precursor delivery system
aa%ﬁ&&%b&ﬁ RbRRAA Bhd iRRnidgul noxal i ne, qui naxol i ne,
benzi m dazol e, benzof uran, purlne |n1dazopyr|d|ne
nzotri azol e, .and. t he
OGS, o SISy & SPBBE "o G R sh v
be hatutly efiilbyeCir3he fiBce fyielinventamn no, NO2 OR, CF3,

-(CH2XC(O) (CH2 R, - (CH2XC(O N(RO(R'), -(CH2XC(O Q(CH2
[O(B§ ( @%W B)a( @n@maﬁc %MC@Q (;g aot(t rgs‘§1§é %MIR'II’D Witeh the hlgh
pressupe 1Rcreate(d(13;q az:mgrﬁ 1orU(1 e)eég ?eé}.isw&ﬁt tgx @rq)n cluszer F(rmgtlog reaction
witR K-8 rédctoMNgdhrs btCHlighd-préssudhinAGHr EURE \R)ih'u( GktodX- R, -0-(CH

2X-C(O -N(R) - (CH2X- R, substituted and unsubsti t ut ed
yl g . | I
R S A S G PR P
lwﬁﬂad%@kW%htﬁﬂaﬁw@nyﬂhe@U@@Wttuted and unsubstituted
al kynyl , substituted and unsubstituted aryl, and a
[O(BUpSt imgﬂr&ﬁls &&dtetﬂxﬁﬁdibﬁgsieﬁtbﬂoﬁ df hfbﬁcﬁdr@ﬁﬂﬁ@l dogceﬁthﬂ lgl,be i:lekmgln such
tuted a ubstituted cycl oal ky
as?ﬁ%éﬁ%%ﬁﬁyﬁfﬁ%WéﬁRJep”@ %&¥ﬁ¥%l “%l kenyl , substituted
al kynyl, substituted aryl, and substi t ut ed
[003&} er dusped G is a sehamatieusprasentationefia coldthelcreasior plapid fop pserimg &ystem
of BakRentith, CF3, CO2R, C(O R C(ONR2, NR2 cyclic-am no,
, and OR. [0041 ] The term "cyclic-am no" as used
herein contenpl ates aromati c and nonaromatic cyclic
radi cal s having at | east one nitrogen as a ring
menber. Preferred cyclic amdno groups are those
containing 5 or 6 ring atoms, which includes at |east
one nitrogen, and includes norphol no, piperidino,
pyrrolidino, piperazino, imdazole, oxazole, thiazole,
triazole, pyrazole, pyridine, pyrazine, pyridazine,
pyrimdine and the like. Additionally, the
cyclic-amino may be optionally substituted with hal o,
CN, CF3, NR2, NO2, OR, CF3, substituted and
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aryl and a substituted and unsubstituted heterocyclic
ring, wherein the substituted al kyl, substituted
weyehozi7hs/l , substituted aral kyl, substituted vasmnd033s99

O, o3 i 1k ehelegi B gL R
in as@tdnCoftheGatektydn) , - NH 2, - NH(C 1-6al kyl) and -N(C

-6al kyl) 2; or R and R" may be taken together with
[0055]6 nﬂg[llg%ei@ a s@he%h&ﬁplte&ﬁ%‘acﬁrcﬁ aabdcRs BRfutiREsNIAmR or tel@ctrlcal

nbered ring whicli may optionally contain up t
dls‘thﬁ‘rg@%“df‘iﬁdﬁﬂﬂf"%t‘ BrachtEhe thedieeitinet er oat oms may be
substituted by C1- 6a| kyI Each X and eachj are
DETXIE P MSCRIDTION OF T8k | N AND PREFERRED FVEBODIMENTS
preferred enbodi ment, tﬂfﬁgﬂﬁent i nvention provides
inhibitors of the p 210 BCR- ABL-t 3i 5i therarrutei n
having the fornula | wherein:
[0034] ms?FB% PREgpNt npgtigyy relgtey to prgduping r‘r‘%‘gkt‘fé‘i“%dd’f ‘ﬂé’@d’ntf%t%f‘% fons
usxﬁg dh@r,nat?((l bbxﬁn-ﬁ@ita@tﬁﬁgi'[ded‘ufs&mtﬂ& arbNmbreQeadity edRedlthan@ronstrifluoride
to 1m roF/ee télee %ficwnc%n l\glg%lil\l‘an thel ofgxgrlﬁs) ]ilnplgéltla%hd%t |eg l'ines
| ndependent I y sel ect ed from t he group consisting o
[0035]Ky | Thegreseriameriion alsp piipy to m%mqéy% prmingadioep hyd f@NPre@t%’r for
clubPion %léﬁa’cmn (afieHa Zpeti{old G Sopblghg Ruch\a pl(eQTEOZXorG(s@)uN(:leter ion

S et ST L8 i,

OC(ONR 12)(R 13), -S2N(R 12)(R13), halo, aryl
lﬂﬂéﬂd a One ewbaliyant ¢ighe mmgtlonanldtewda npqthed af Wyﬂ@ﬁmg boron-contammg

1on§|u§1§§ BQEﬁ—ycﬁlta%nngt c‘ﬂﬁ%a&p&fe@ Wiae a@r}ea@ﬁl} @@ﬁz@& af b3 i3 11@8Bhan 700
nbered fused rlng

cont a
kJ/mplomeé‘:r%b& @%@f%?%k{éﬁ@ CYn 10T PRegsTgLY @ﬁcthafpiof iRl The
inveide plendris loyospdsiiohsad ddlivamsistema tdayaliningayehl spakeky | . |

al kenyl, al kynyl, aralkyl, aryl, and a heterocyclic

[06&‘7]“9’ A%lqﬁgd ﬂ%oa&% ﬁR&f@ {i‘m"’ fh@ﬁﬁ’ﬁ“s‘ Qﬁee%ld{n §1§akx%§x1 ad sE\HrQeﬂarc

| k nyl, aral kyfl,
chawber, dhelreties @@yleqotscthmeﬁ*gactm Sipgnadee %@ Epprepont alfeiprcs, ¢ g
voliRORLMEErs Watul sbiree tkiiigogen to which they are attached
forma 5- to 7- nmenbered ring which may optionally

[00%8]2,:)2; e edfhlélrreltnp;gnélcrlge %c%érﬁg iﬁﬁ%%” %ﬂgshgdd?t u?lc dldu&(?‘ ststlates flat
paned displape andb gtidrealpeinemechanigel ays@mrs nAEPERd epanpipctyiad ef@t e{ae in
mlgr[)e@éarlé\ﬂé}ﬂxtgﬁgﬂcp% ¢ Kl co:-x%{ltgre&yﬂ appﬂ&dﬁb{&yzlnd ;ﬁél@klkg/ I 1t &N be
unﬁf@?@é&@y@}e. ey § “Ff@meliftrf’%‘c @‘6“64*‘5 ‘d’t %W% %hmﬁ&g |“é any way and
1nc$|ﬁlaseéh§/&dbsfr£t9 Mhat @GRRevkntually be®RR\A micABctrohiceRA3) or; miz@elRctronic
l1 I's independently selected fromH, halo, -1SH2

a9y (C 1-3 alkyl), -N(Cl-3 al kyl)2, -0-(C 1-3 alkyl),

OH and C1-3 al kyl each R22 is independently sel ected
[063Pom Hhsaedl bejeing paerckrwr” inmipdes jay B@pcaleoptruptig appresgdes jpds the
stce FagbiR: %chl%’ shrcr 6! E§§u@1€ja f‘kfoﬁﬂﬂ pT@Bs&” i3 a@recursM%Vcontams

o a5 s SR Ep(POPIoN R 9 200 (g ook P o
“bo’tjolkygl'dndem&urdaﬁﬁs @ FpBadirsor Shas ednedrtsechofandiyifidie aadl kearl be a source for
oal.k | kenyl, al kynyl, aral kyl, CO2R0O, C(O RO,
boqunsmlm tt%eter ocyclic ring; R33 is selected from O
S, NR34, and NNORO; R34 is selected fromH, NO2, CN,
al kyl, cycl oal kyl, al kenyl, al kynyl, aral kyl, aryl and
a heterocyclic ring; R4 is selected from-CR 4V ,
-NR4V , -(C=R43)- , -S2-, and -0-; each R4 1 is
sel ected fromH, alkyl, cycfoal kyl, al kenyl, alkynyl,
CQ2R0O, C(O RO, aralkyl, aryl, and a heterocyclic ring;
each R42 group is selected fromH, alkyl, cycloal kyl,
al kenyl , al kynyl, aralkyl, CO R0, C(ORO, aryl, and a
heterocyclic ring; each R43 is selected fromOQ
S5N-RO, and NNORO;with the provisos that when R2 is
-NR2V and R4 is -NR42/-, then R3 is not -NR3V ; that
both R3 and R4 ar e not si rrultaneously sel ect ed from
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1. i N 1



[0046] An inportant conponent and conceptual teaching

of the Invention described herein is that neither the
wWR20mo2779e R3 positions of the conpounds of tPEEUS2006/033899
vention, are nenbers_ of a aromati ¢ or non-ar.onatic
[‘“’r‘ ng E‘P’% & &e) arwxvrfgurelmarag%wefreuav FRE B GRFbhT LR subsrate
hoveaet] dig com@ngRZeddiacinds a inktbodR3 nﬁmsfacmnﬁQSmamemrme rdsvi@fhaving a

Q n .
shaﬁ‘w %g{p H%ltea ?eigl%lil b& @ﬁ?ﬁﬁgﬁﬁ@%{ﬁr : e?é{{t ﬁ)‘?on V\% 09k Bl knoyin to
thogecsiibesLimdies a@ﬁ Fohesainpig.enmelenylar joasuchae RIS meh b%unmlaﬁ@d in order to
attOIPR e He BlonlchBSEat RIORdr bitARSd enbrdy a8 #1,06n.t 0 havi ng
other preferred chemcal groups, are potent inhibitors
[00 od ftrl&g% gen B?Stﬁﬁ%nt\g/ee P]r{esle[étnmvem]ors tP%P rw%Irr%}t egond e{rer%y of the
borpij- qgtamﬁl@(ﬁbagnt lcompruad avilk eegultamgrpmgmtagt bfvemrtgeof the required arc

volJcaEé/ @ﬂ; r'n&@asmé@hem‘e Kehelich sPlrcd. N @not her preferred
nbodi nent, "both X1 and X2 are N. In particularly

f d..enbodi t .
WOB{)?. PSR 26 SEOP T ehRm A g & et B fpenine
borpu-edneinirgdors whophisimg idnizingRl hegpnAontginise Hepattespecfes et ltigheionization
efﬁﬁﬁ%ggﬁ‘ Htrlga%t B"/olygrr%%g aReJoﬂé{Ee [16919 fh%l 1dOnvoR§r grfe?erra[b%ﬁless than 90 volts,

e invention, roup "havi ng _t he
MOFeRHaFRIHOAY 'Wﬁélraé BRvoltggnil gogyprsferabhy, leSRélaW ) Dlts ariagt woHo ot
catﬁfdy |1on3561§jrceaorrt%tn§£r§lﬁé/ Gdlfages ﬁlblﬂ@ ano@ei Bn S@k®C tTRWalds M &d, in one

aspeit{e:r%)present m(veﬂ_@ A%i %r Ou;gﬂel%vr!l g tfﬁge i O%m'” mnlg ions into a
micr§eClet?gnicGie@re NbRra)e; f@HRpthod com(phiR) A@hr@ir€HoRp; contammg precursor

feeﬂs@o&ﬁ%%@%@g %p Z(Sé ﬁ'{_)%)] é% tgl%égp%( %R%%%Ens eg_!%}c(n d:ontammg

prepyreppfepfistogk jeya|liquig piol d>aw@rZIag e vaodee) bprecqniaiing depghspreies to

gedeﬁte' Hb@cﬁp:%ﬂgrﬁiﬁé lidhs Sﬁrh %&eﬁ:@h‘uﬁi ermﬂdron%brlﬁéﬁhmg e bp alekibid ;ﬁeld to
erocycli| c

1m§§'rt § mt&) tl;%;rﬁr&ro\jb ethonty c{e&rc%s ft%s U{rerer tl}e[hpqu eantammg precursor
feepute@k érdeedd efsbiothintie qoamtides of boeon trifhennitle. ofreferdy.i the t@rayroontpining

pregrﬂ%/. ?m%ggsre[ Re{kgéxlr %pewgse n?llu@o% ggorfné NhBFmeCIEko g]e e{nﬁ iodine. More

em ca group havi ng the
prefesablypthe borgp-contagige precuispy is a ﬂr@(ﬂ@t@cﬁ\hqron pr@(lr@rolt is to be understood

that ffdrebde@ 2 fluoribebd VoM precadst hePmbHes Mt nea®aAch: 1Rifhd is any way.
sel ected fromhal o, alkyl, CN, N(R7 1)2, cyclic-am no,

00, B e SR e PO B e 2
B(B%);Q0po BA,CH; 0B5.CE}, BR:CH uBkCierBRICB)L Y@ .0 Wd’f@ﬁ@% &lB-F,
HB '%w, H%\F%‘;{tﬂr B0 B2§ o BB, 'iLﬁEF rgﬁﬁofz,%ﬁiﬂ B, BeFyo, BioFi,

l\i d" Se eC froma chem cal
(Fzﬁbﬁgoozfndgor@bra@}@nqqggrqug A ﬁgratp\@}ynﬁ]p ziluor@_e aton@l_ﬁ the afcmgpentroned

bomﬁ:(z@)raerFé' precu%rg)r@y be pthHl%lQ)ﬂ%a]ly sughﬁtl@dl\uliﬂl otr&ﬂﬁhlogen atoms (e.g.,
1 S.S C ro a
By B bl S Rt AR et o o e S ety ors

indhgle B, erdichdb expavted kb, undérikg/iomobiy bleav%eat thyB-Betrodd at arc voltages that
arehg\]r/rﬁ 31%19 }ﬁ% ﬂegdeﬁ 'toncgeavé #le B3y %h&rﬁ lB@r | co?c{n?gfl)e Mo%r embodiment, of the
I ments one or nore o ovvlng selections I s
mwﬁ@e relgys tp g mefapql of inglaptiyg bore@rerrltwnglwrmcornwméﬁaerﬂ fhg boron-
cor%ﬁluﬁgt urkdr O die BYBL buali., ﬁﬂ(ﬁhdﬁtéﬂ}bbdrméﬂi dofpﬂlefﬁrfeﬁiﬂ:lny relates to
eac

n .S selecte
CoBRRAO e oo SO I8 3o O P B GLIEbE BB
bohd R2 or R4 is selected to be -NR 2V or -NR 42-,
respectively, then R31 is not selected fronrhalo,
-NH2, -N(H)(R 0), -N(RO 2, -O-RO, or OH [0053] In a
further preferred enbodi nent, the present invention
provi des inhibitors of the P210OBCR ABL T3151
theranmutein having the fornula la wherein: ring Ais a
5-, 6-, or 7- nenbered ring or a 7- to 12-nmenbered
fused bicyclic ring; X1 is selected fromN, N RO or
CRl; X2 is selected fromN, NRO or CRl; the dotted
| i nes represent optional double bonds; each Rl is
|ndependently selected fronrthe group consrstlng of H,

P ———.



pis Otod4; gis 0to 4; each R22 is independently
sel ected fromH and Cl1-3 al kyl; R3 is sel ected from

WO 8R3N27798 NR3V , -SO2-, and - (C=R33)-; each R3rAI/ysm0§033899
is selected from H, halo -NH2, -N(H)

R2, . .
[0044h, Ro Prefpablyn dhecalterpatiye k‘g?ron-cerg@wnmec‘g? gdﬁ cjes r%“é}r% ét dé%ioma"e
enefdy @i Hnge&t&ﬁy dboutCly 0 k Diablk Yo abauk 830y Imoled) iyt pileferably 30l mole™
ago%F%O’tl C(OQ , aryl, and a heterocyclic ring; R33 is
atd om O, S, I\I-R34 and NNORO; R34 is selected
fromH NO2, CN, alkyl, cycloalkyl alkenyl al ky
[00451a| k4 anotheryembediptens ¢ r@?f&wwp&re}aﬁ%@amhq & gléalaé@tgéo&mn'
conﬁeﬁr@ﬁ@ 10r§ﬁ§1téymlcroeﬁﬁ%ﬂm devicdsabididi:; sald-lrfe@Bd corﬂfmdmg Qappriivgaron-
cted fromH al | keny/

conglrk%.é;?curss,%ﬁétoc tt() @fl’ﬁﬁite %?P%{f%{/ Poror}/ ~Con alnlrlg%iapanf.fjl species’(when the
borbxetcmraomygqirecarscvr|f¢egstooea‘1:d1hqm12>r spligl f pmlzsng thelvepriesd Horoprepiipining
86%668 & gtln%@!e l%} n-C @ALhﬁHé/ ions, %d‘%@éﬁra‘cm@rﬂﬁl ﬂ%)ﬁnwox%l@ ions by

eterocyclic ring; each R43.is
eleee«r deld el lmP‘é‘Pﬁ sene gnto NpeRypicrog i/?atrwdmwe WHtstates h‘@heﬁﬁﬂb\h@s‘zﬁ’&m'

corltd¥tg E)&Q@FboR‘ﬁeeﬂs‘Gock NBRfgrised bedh MBlubride @l at NEt Ive additivelal boron-
t hat bo R3 re not SII’TUO}Q

i R e e N v B
BFR3, &AL, RBFEIHE).,NDIOBEI, BN B, sz-ﬂaF se LB 1of TBRTFO.SARB)F-0s,
Hﬁ% %?H;%e& ﬁz,t}?ﬁp 62,%‘?3&?6 RRop 69 Bgéz,%ldF{ dF%)ﬁﬁi@%@&ﬂb&@ﬁan

from al

thegpyf; | /{-}@m@’y\[ely, e ;@écmpp atogp Rg,th%,qforelgenélpxp@g |b0r01é-pwtaxn1%gcgrsors may

be PREARL SLWaly SabdikRaliwidh othSr B HIGBAE. HOBCIG BB NBJCAYdtdy
romlto 4 carbon atons, and optionally substituted

t one. of I [
[0()\Q15]kyny ar aI le?dn %ﬂ%%te@%@%dmn&%aﬁﬁ%%écm 55&5% include
highkrR)rger b@Res aan @ar@mnes Rnjal nigocsarbprgnes éP@c&tSe%BSHPacﬁrﬁdkyszaH%
c4§@1d a%d 'teégﬁ'@,oéb)é& kigE cﬁﬂb&gnes 86 s 3H$ Gmﬁﬁnsmlﬁrmbm% C,B:Hs,

selected fromH, alky cycl oal a a
CaBrHve therswal) lrtoccabprages Sachl 5 OB ﬁ% %a%o&#» @éf%x ?dﬁ‘ﬂ‘b’
C,BdH;Z CZBth,scz@gH,zl In &dditi®n, devati®ss ofithebeicarb&@ares thay pObdHo rhadlify

e odi_ment r t
I S Tl a5 DUERLOR
combigatianmwitle i flubring ispgest Héglﬁomdulbarandg apthesrtoranes teridrig bpmpss sigble
co?ﬂoum% thanQhe }%To OBRR @5r@1@ccfn{aﬂ1%g%ec§rs<%s ar%d%a%%rd?ﬁl@@eﬂ eﬁiiigments at

i'cyclic ring i s, sel ected {;Lll)?d
lovgsr RiE; vojkgees £or e ‘é’é’faé@“an SPntiRpallyapghPraferably pyhen i Oy fopgining
pracl@Sspe&RI BEEdH the ﬂﬁgh@rn alderdbititee ahtitrdSiboeaesh el bdren-containing

ndependent | romt raQ stln of H

iRy et sl Ryt BRL TR A ST P E R R & o

NO2, OR11, - C(O( CH2) RU,
[004(71:|—|2)141 @ét@imm@;qme@) the. a{t@p@ye @r@@@q@gmefursqr (rr@qg)clude at
ledl dRe 2ibdelrehidhed Halodn@kd Boron-Edatailn Mealrg(ﬁ)aﬁmﬁkr ord®(pBRanes and/or

) SC2Rn . -OC_(E%N Rlz%(ngfl -SOZN(R 12) (R13), hal o,
catbpiapes, opfiepally i e sephiad PO Snd additi onal Iy or

alternatively, two Rl groups on adj acent ring atons
[0048f m alnSddition B- lowsingahedc fvolthgel nesdergtovhiisediate tha taiiprpagive boron-
Cotlljé.lgﬂ% geg:r%trs{?ﬁ’lg Gt %%ec%eg gfe§aragy(als§10§1%qgo B?précﬁtcts that are volatile

e cycloal kyl

ang Wil g platfaltfwywie ofdheavqewm C‘ﬁ‘f“;bfr anér?&leracqm’%ﬁnﬁc‘?f s fen source

re%_'brp FurtBRGHe Fldha@RGofRA3odi8nd RERRERB ERMLbY 186 LBivedrbbit @fent

al kyl, cycl oal kyl, al kenyl, al kynyl, aral kyl, aryl,

and a heterocycllc ring; or R12 and R13 may be t aken
together with the nitrogen to which they are attached
forma 5- to 7- nmenbered ring which may optionally
contain a further heteroatom wherein the 5- to 7-
nmenbered ring may optionally be substituted with one
to three substituents that are independently sel ected
from al kyl, cycloal kyl, al kenyl, al kynyl, aral kyl, CN,
CF3, N2, OR0O, CQ2RO, C(O RO, halo, aryl, and a
heterocyclic ring; pis o 4; gis o 4; each Ris
i ndependent |y selected fromH and C1-3 al kyl; each R32
group |s selected fromH, alkyl, cycloal kyl, alkenyl,
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ring; Zis a hydrocarbon chain having from1 to 4
carbon atons, and optionally substituted with one or
wmmoemmﬂ%al 0, aI kyI cycl oaI kyI aI kenyl aI kWVUSZOO6/033899
ar al kyl (O
(i-epeps ﬂwéﬁcfar@zoatower ’§°1F4F“19r erfgraélé leé%{wé‘c? mdawtaarif‘fmbgh'ass&lan D
as dalbedPOHE tlehCrolshd@i the R MO ioh Sourdedepgneant | y sel ected
fromH, alkyl, cycloal kyl, aralkyl, aryl and a

[OOEﬁt er %ﬁ)ég\laht‘i%&_er&f ngg fﬁloh&tegif% amté%lﬂg&@xrsor%mclﬁdé %hngerQFatxon

of ﬁwrltm@?w%sf epasdria &‘eéﬁ‘b%fcﬁéﬁ‘ﬁ raftha@ TRRCgaith b 956%1 on the
wally iF We d@SsolnBd elibi &fnﬁ)oﬁgntstth@e@&b@lr@%d Addhpodehdslean. Towards that

t h
ends HEG B S SRR smctor RGP P Pt Prrghe s e
ionfzetedo iwsistywithi compénegf; ankghaimbersidaging wdeebseowheN, the\FluRfinaged boron-
) %\rﬁ;lg’ do?)gxt ép%m&edo &6t %%gerétg f}ﬁhaé}luf%lghgqacﬁgalsguﬁpg 10&121@0&1 OIthE gﬁ%un’c

Ines rep resent optil ona S; each
of ﬂ?ﬂﬂ’é‘fj@ﬁﬂ@wgl 593°§élr%1&ttvé de flpcsinptech éor@r@aﬁmtr’@r@mg% Fl'ﬁ’@‘esolls regdily
det@nkiéll by 696Gkiied #the arfl K&i&bﬂhngly@bﬂé}éﬂﬂﬁbdlmaﬁ af #y Inverfdh relates to a

metl Wﬁlﬂl@ %i[tﬂ-é)fq_'%fons \ts (%ﬁ%% E.?(sér)) CﬂTz)liSlng a

borof-@dRjnirly( dRpaY GHRLBY selddfeRTibmSE: Bbud cons@ir(g@)fl\ﬂ(ﬂalﬂ(;lé F&B) B,F,,
B.Cl g@ﬁ‘% ¢ I)%ﬂr%ﬁ% BRI, & @fﬁﬂ?ch @@Fﬁfﬁ)ﬁ%@ﬂ‘ ORMSIF, G1,BF, VLB, F,

Yy or a ernatlve roups

Hig oSO FhRg:Grt BHFCorhpd . FgFT G Hhidhbe AT
(F,B);BOOME 8 comnt, @3m7,f@BmG,OczB%SczBﬁLecmL QIYB,Hs ) 'C;BSH,0C B,

CzBSiﬁEy|CZB%‘f/c¢%hﬁ*§gﬁ Bl @F@r %egﬂgﬁyhgﬁy H Eﬁ&edc fgf%l ElmoHs,

(ClgB)BCY, hrettcembioatiohd theredfragd a facihe- Rh@umgdpdares(e& &>).
I ndependently selected fromH, alkyl, cycloal kyl,

[003hjke n YIL ano%'erkém%hlmeﬁro@ ki yﬂvent@ﬁ)ﬂoble %ﬁk@s &ched &519 %g%lll Ikeypton or

ring R may be tak entoI%ether with
seroh PR e HoSetarieying YeRp-espieniae fereHser-Fb ofpmatvepgepptly fe
to e vaauAhbimig erhhﬁ{fmg magh tﬁ@bmr&nainfamlrlgodbbﬁit Rpedief thetene thereby
fOl‘lI;]llet %gv%atrﬁ)m% rea engstimpom 0y %%h ?]gzl w{é%g%r ﬁ)r eerebloﬂx% ‘tgfat}(eory, it is
thogglb i thmqbtegaseh aill entlisle iwitdd elpéqq@ewontayms@ﬁ@@tt @pbcies anthassist with

thtellslés)é!)matlgﬁ/ &t tﬁé"‘h% E%e@ ei‘?cﬁ%ller arfé h/lﬂlya@é/s iIn ﬁfdﬁlok}’tge cdBbnding of the

bmﬁ’é‘?@l‘%ﬁ%ﬂ’rf’%‘rsf’ﬁ TR thﬁ no le @%s pake tfleso;@rapfag gfondlj{gns rgorf benign.
Ackdrtiifdly, Gnd82r agpag laf B2 invention depand e miethyd sein@@mcg ok reohthifing

1ongr1i<r§%2anc gg]rgl gt%n%( qgngop%ﬁﬁgrls Kyl g . %ﬁl al k¥| dors se%( fe rrtll}/ above) and adding

nobl¢ EisiE)tp inOle®p (tl@l—in)lzaRQn q_fﬁmel(cﬁ;l—ﬁx)efe@()@) N( m;h)s[(em)t}}e invention, the

bof'oﬁ gﬁl%)mn c&e@trgrgﬁa Rz 1, -(CH) N(R21) (O R21
(CH2) l%( R22) ( R23) - N( R2 1) SO2R21, -0OC(O N( R22XR23) ,

cl L s
00Tiq i ArorarPyae HverHats Sary pourEg e g aditon
to thel plciedite Wordhghonthining pfeourstradissiosalrhefeinTEvb exagmhlef ths Eeldstdck ghay
. ich
ch“EJ%: e?ooklt(i)gﬂ ftf %)nrgn& 95 QrF?QP}; Wi %:?1'(? aﬁ%%ﬁ)‘ﬁ ?(teélr%llg%t ﬁl}g feethock

aral kyl , aryl and aheterocycllc ring, R22 and R23
[00§3le | ﬁw éﬁéﬁ*ﬁﬁemwcy a%dé}rese%aorﬁrrmammgamrwrsor Egetogla iscyaporized

%@&Yz’aﬂon%é&%ﬂé’\bell 1&6@% K‘Mﬂtxe. alitaé Yl redlﬁéﬂlbréhsﬁ@h%lﬁg Y&, béfore or at
e la
s Yaﬁ%ab S TRIeCH e ear e AECLER e PR ATES p e vaouum

menbered ring Whl ch may optionally contain a further
het eroatom wherein the 5- to 7- nenbered ring may
optionally be substituted wth one to three
substituents that are independently selected from

al kyl, cycloal kyl, al kenyl, al kynyl, aral kyl, CN, CF3,
NC2, ORO, COQ2RO, C(O RO, halo, aryl, and a
heterocyclic ring; r is Qo 4; is o 4, mis Qo 4;
R4 is selected fromH, alkyl, cycloal kyl, al kenyl,

al kynyl, aral kyl, CO2R0, C(ORO, aryl, and a
heterocycllc r|ng a |s Oor 1; X4 |s sel ected from

N o o o



-N(R 22)-N(R 32)-C(R 4 1)(R4 1)- -N(R 22)-C(R 31)(R 3
1)-C(R4 1)(R41) - -NNR22)-C(R 3 )(R
WG - - N-N-C(R4 1) (R4 1) ~ -C(R2 1) C=C( RPAT/1$2006/033899
C(R2 1)=C(R3 1 =0 - -C(R2 1) 1)-C(R 4
chaTj)?rRﬁnll?rz sog(@e gensral g@b%_)ntr@tupén% elic)tmecg(( inte ﬂjs zacu fhgmber filled
witl pdseS2s dgpakt(shreids. 13vERal tipes 6Xi0) sources &2 calynfdnBy u'kéd— iCcdniBercial ion

1mé%;§aﬁ%( %e% R ]]E@&%;kte%reﬂanl\ﬁnﬁz%eé%ag &é th)sTgl imae)lectrodes and

powerdR24n @(ac’ﬂ@ arg( R mierdyqvR4ype) using M(ma@gt’/ron(:(nd@)cﬂw(hp@tql @)hode
sourclg% %){F 5 sog'ces G Br %’hlll) { all:!y) Q(ate@ a%dﬁurﬂ Jdo(lﬁ%nslaf the
-C(R2 R2 1)-C(=0 -NR 4 % % é
elqu?ys_ w1t SRR @p@ipeﬂes‘:\bes&l 3111 tl}géf 1({9&1 an 1|o zeﬁlrpéaﬁx@ fougjsting of
pos@tive BhdCidoatiyt dofast bl AextriRBom slectiode witch uebative-dNpRRitive bias will

R SR 4 28 S ) oL

SOufcpe- qs(a:@)lhmat@( 1£:):] e)a(nRv@lc[[)ls @Gq_e@aie@(tpyvapdsl}lxe Rzpﬂoe]c@@p;c device
£ 1)-C(=0-N(R 42)- -N(R22)-C(=NR 34)-N(R 42) -
O) N(R 32) N( R 42) [0057] In further preferred

[Oﬂggo tio ﬁ"ﬂ?{gr Bog%nﬁmplal%tatt aﬁ'ov«ﬁ an o C?J gornI unglant\l\&mencgdre%tweqo use of
tracgmqmaﬂpcqunnmcudefs surb s ibbugh driflueridey herorb trtﬂuormeeéquMand than bike.

Imlﬁé/rftérsd Méed ih rihea?&%etsé Qa{ﬁalvorﬂ rat %V{'e? reR@biby Bhaf %@%lﬂ? B Fgﬁnt delivery

preferred substituents R and 1?
Propsss péliveientucl bewp é’éﬁcéréPr? r 6%%? GF supE GrreAeshalipys dogfglivery of
muBihRhbndi bke @ e @reﬁﬁhﬁ‘lﬁlﬁnﬁdﬁi ptovadek, Qﬁltlzetdusf ersplims Hle&ﬁﬂ a method

nd e preferabl
of e P n Taas U  WEChPLEuRt PTG AT SRRy Titod o
delivartirighhet borop hpdridt hrecuip@ts forBbGkan AlBtter Tidl&tatioher amut ei n
having the fornula Ilwherein ring Ais a 5-, 6-, or 7-

[OOgﬂ”berTﬁgb(frJ)rngfdfMe d"i’oo?ahe(g)QS 4 'Sﬂﬁﬂ’@%&@%aﬁdﬁﬁ@ﬁ ;deﬁb(&ic' dangerous
ring; Xl is selec

and e B sprlfive P I, 3@%1 8 Pecemﬁase o} AR R, A higher order

bora@py @siens Bopt B, aB,HHoand| the Likan dOpcospaditidRlreacions may include the

folf nolllependently sel ected fromthe group consisting of H
(Wf()%l cycl oal kyl, al kenyl, al kynyl, aral kyl, CN, CF3,:
N2, ORL 1, -(CH2) O)(CH2) Rp , -(CH2)"C(O)N(R 12) (R
13), -(CH2) GO R11, -(CH2) , N(R11)(CH2) C(O Rn
-(CH2) |, N(RLZH,RELE) —B,NER p ) S2Rp
CI:(C))N(RlZ)(ﬂ'«’g@LB Sr N(R 12) (R13), halo, aryl, and a
het erocycli ¢ Tihg, Hphd=addi ti onal | y or alternatively,
two Rl group$3:BntBdfsacBdtotBHg atons forma 5- or 6-
menber ed fusqﬂHy wgﬂwk%hmgont ains fromO to 3
het er oat ons; 'S each R1 1 is independently
sel ect ed frorﬁ4ﬁlo‘3ﬁvé§il Bibycloal kyl, alkenyl, al kynyl,
aral kyl, aryl, and a heterocycl ic ring; each R12 and R

[0{%y]a| o4 eﬁzgl?cpo%nt? E%B ﬁY &%%ﬁ%&h&ﬁmg t J‘% E'ls g@tﬁe@ﬁ% commercaallg available
onlyet gcmg@y@tiqn@ofrj()ﬁ(gor IQjSﬁ @t@prgqq@; 1mgthﬁa)§ah:§:é ﬂ"{lSaIka@ﬁa] decomposition

prdcQY AEE fovhdiibn Bihﬁgh@i 4rbQ g@x@nets ® g@ﬁéré&g b@r&eﬂydﬁﬁeepr@&ﬁs&@ @ dse in

forma 5- to tlona

ch G oA ot Srﬂfqr?@fféileo@ffeﬁtf? mé?roa.hg?‘{dﬁ@ BUISGRHS ?Xffmmed in
praxiityas echt the p@ntioiyse opthe paakdoss. be substituted with one
to three substituents that are independently sel ected
fromal kyl, cycloal kyl, al kenyl, al kynyl, aral kyl, CN,
CF3, N2, OR0, CQ2RO, C(O RO, halo, aryl, and a
heterocyclic ring; pis OGo 4; gis o 4, R8is
selected fromthe group consisting of is selected from
H, al kyl, cycloal kyl, al kenyl, al kynyl, CO2RO, C(O RO,
aral kyl, aryl, and a heterocyclic ring; RO is selected
from-Y-R6 and -Z-R7; Y is selected froma chemni cal
bond, O, NNRO, R6 is selected fromal kyl, cycl oal kyl,
al kenyl, al kynyl, aral kyl, aryl, and a heterocyclic
ring;Z is a hydrocarbon chain having from1l to 4
carbon atons, and optionally substituted with one or
nor e of halo aIkyI cycloalkyl alkenyl alkynyl
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wherein ring Ais a 5-, -, or 7- nenbered ring or a 7-
to 12-nenbered fused bicyclic ring; X1 is selected
W(I)mmmes\rRO or GRL; X2 is selected fromN, PEROSIHN6/033899
the dotted |ines represent optional double
IOOB@nds In gneconbedinert the EGHEPHRAYIAS SRIPEWE é@“f’]rl"drﬁrtﬂ?é/ ~controlled

bor@iteQidikc&; GRS Whikh ghe Moralk salkds Yhateriglyie limaldkagl as aldservyd reactor for

| kynyl al kyl CEF3, , V- O H2) on
rea%gn ?{hei/e(rag‘%)mbl(ﬁéehe%lrﬂ%% elus_efscﬁ%a% éflb)a&qg%—ég %(R?))og)lq_lz% 0
clust¢r@pfariytion ay o@p RFigure . CH2) N(R12) (R13), - N(Rn ) SO2Rp
, -OC(O N(R12XR13), -SOZN(R12XR13), halo, aryl, and a
[oobﬁt er @fgﬁ@l 1| 1§ arsbrréﬁxanoaedesaddioh o B alubtadt baronarlem\efymtdeséewem 10

t t
N AR
veshﬁéﬂkhaymg@rvslve mead 8ss€bldy 64 seameito Re uppek sortiondependsseit [The vessel
andsﬁé %gedasgé' rﬁ;@ Ele chlttéﬁ[eld'm G g% 9(@{ i@llm wﬁ‘ilr:ﬁ( %Wead @Jl\l@yags)élnbly is

ara ) and a heteroc 1C Il ng; each

couRiEd Wéi érarrsfra déht tr%rlsfgrelrnééteaerroﬂbﬁt e gaéle)ylﬂomamsamass or

preSeyielcolokar 20 thtela@d bodulad the/ My of tidrbatok Plecurdi Ydpor.and a
heterocyclic ring; or R12 and R13 may be taken

et [ e c
[OO%%Q t}gé C}yl\ftndr%?lt \Qgsef:ljoer (gefgrgﬁ?/ tc&t%iﬂg{bow}x s\gtg@% ?\gt‘%gﬁq & Q gegeous
stagontain a further heteroatom wherein the 5- to 7-

menbered ring may optionally be substituted with one
(0059 t hiagemsiibis! bikieast fesd bl@ferréﬁ' ehd' mdemeﬁ@demtam el wehedurce

rlrr]1 %:8@4 ls‘@g(g\xl | gl kg/ & @C hﬁ%ndy i gTe (rj;as % 40 effgc:t] gfl)l[at;t}ﬁjzei’cior(ljc}&r the
solidetb ’efpmcgh’clp're(cur’sdrngpqy Tl @ss{abcaﬂr becpeatgd (31} aror shitabR8mprmer (heating
t oSt t R
corra%ln&'% a?rflj/oxf c%gxc stn Qv{‘/rPiH @rg&%rﬁ % b)FQse Qfaﬁeﬁtérgécﬁét %(gvettv@ at
traggfos rnrépq gas Xy pr in amthsr lﬁewerae@wat%o ganr@te thg orog pirpurseyager in
the@gﬁ%@am@aph R50 is independently selected fromthe
group consisting of alkyl, cycloal kyl, al kenyl,

[0@]8’? ) %&%l TX{; 8( %3&%@%1‘[%%@? to g%?or 22 in which the

borof @reRYrsaC(LOuOMEted o RICEpS con(d@p@) cffREIRE 2ERATion RS higher order boron
spec{egé%) h&KeR@x%}I(bBr@gés sucl%@@; Iﬂ;l’%’?—’ g?@%ﬁ the'hm %ﬁ&&@@%ﬁ shown

a het er oc clicrin fgt ddi ti g
is lg(iateg P?J@Flﬁlg(tt? t;lg Fesx,‘mco(n%tohg) r he rs%‘mé p1¥ feﬁaaons ip with
theabaD¥6 thkatidRighebordd borarelBom gifeetly hitosiedod! | Ifrltg thetreactor.
contains fromQo 3 heteroatons; R51 is selected from
al I I -1
i Y PR i SR ) Ot bt B
to geyigit Bg t9ok-o HOOlaﬂakaPf’é%/@F gsarplp| an igf} japlppier u‘%i‘l RY/Pifqr boron
pre@tir®dr Kdtd-utiBENg tooBNth AplRi&r asvbainieht, eNghl Ok nRadel@RehiRde¥ice
be taI:en together with the nitrogen to which they
magpiactiing I%hed f opn a 5- to 7- nenbered ring which nmay
optionally contain a further heteroatom wherein the
[0682] t o 17 prefemradprpdtide, therbgranmspuispisiagas| Jugh dlorgnepstajningteagwill be
ea§9"t(§ Ban9Re:. e LM BraRHRSh lgdm%taﬁtfﬁg asaEaﬁ bb E‘tgl%@ ﬁm%@ﬁstﬂ/n any

mazgeépe(ﬁc;\{enqro %emg%ka%ug A Oaﬁg@ ca en%@ butﬁtg r@? ylgrrteﬁto neat
gaddisiagd, dﬂ&tt&rfag&?df @eig@s ih b BitedrfodknS in@hedt gﬂses Such 8s Hyt@geh; arfon] Iselium

or gﬁltﬁ)ﬁ?ﬁ %qlpzzgy :}Wane (}uéﬁende lg%ﬁ ! LXt Gefcfee nﬁtcilg?%ii{oc{ﬂ)orane and

pmmﬂmgme[OOGO] hi a further preferred enbodi nent, the
present invention provides inhibitors of the P21OBCR
ABL T3151 theranutein having the fornmula Ilb wherein:
R14 is selected fromH and1E; R8 is selected fromthe
group consisting of is selected fromH, alkyl,
cycl oal kyl, al kenyl, al kynyl, CO2R0O, C(O RO, aralkyl
aryl, and a heterocyclic ring; X3 is N, CH or C R60;
each R60 is independently selected fromthe group
consi sting of alkyl, cycloal kyl, al kenyl, alkynyl,
aral kyl, CN, CF3, NO2, ORO, halo, aryl, and a
heterocycllc rlng, RB 1 |s selected fronraryl and a

o, o

s o o e



preferred enbodi nents, Qis -N(R62)-. [0063] In a
further preferred enbodi nent, the present invention
W(p)rzawjozmgs i nhibitors of the P210BCR ABL T315] PCT/US2006/033899
eranuteln having the formula |1 C wherein: ring Ais
l‘“’gﬂs Ag the h?fan?conf?émﬁea«ﬂéef trangepredfrom the sypgly vsssaleififhsy igggtor, it
prefethﬁ@ds bdsﬁ:kl Gﬂrd)ugh ﬁlc&grolléﬁ,'lsubls asSBé [ask 6ﬂpré£1®€rbd‘d,trol}ér RO iliktratively

C-R1:
shown i Flgure 1! SuhG 8, cor?t er ma é/lre%){\'te ags o C?Qer Sure, E‘e.\]ch l'ﬁ{l]ige ga%trén%%s in

I I épr esent
its dqam@ipﬁeqtﬂj@n ddliyers ¢d @@ tee@orf Sueh «tohteolger BLATVANEES DY Pregowsfmathods

whﬁh KM’zed &M@ }ngl@xlléf )(Ad flo¥ tiﬁ@ﬁ@ﬁlheat ahdey iy, uararh KéﬂtroRl:lLe@N nofFhired
in thf @y@}tloq:(bej) l&h@hh')admgtageous( W3V1(¥\‘(g|7\51 ??2 y@(%wr\gfé)recm)s?r@g@ o the

readpR12) (R 13), -N(R 11 O2R11, -OC(O N(R 12) (R13),
-S2N(R12) (R 13), halo, aryl, and a heterocyclic ring,
[Ooacgd agdhdai@nad bQJan@éoBﬁan@fg%y Sh delttom 1Bk o QUYERtaRE may be

acent ring atons forma nbered fused ring
supR R RIS HPTRS eTafh E &e deﬁ%ﬁté%%‘tnﬁrﬁs‘he fransr gptp g gas sotirce
to 8@ RActdR1ck nhay bk B&iﬁ@ enpeRhdy itsedd @ﬁilﬁﬂreﬁdﬁdﬂ%rhbacahtk yzin for example

cycl pal.kyl aralk
ve RERPBepbrin (G pudietyorndr st  ihmaR udey yore
ordgidoemtseetich.r Usm df suchlréagtents cayl@llmblbwﬂlzatlm Méw?ﬂogen@ kgrmyllatlos to
fori?lrdggnjéé/ bmd@{syl: or e%}ﬂ)leafol?lﬁétﬁﬁ B lvblﬁtllg bdi&h po%rme@]c%n 961%1@%3 by

he nitragen t'o which they
USI%&aepr@aef HoRisturer o ppsimizes %w#d of o5 RBEEE PHFHE SWhi ch nay
optionally contain a further heteroatom wherein the
[0085] t O %erdﬁélbﬂﬂa&n& @the pasgptifizey 10 i ipesat Inyerttion, Shetb@héehurdtien of the

dlb\é%a%eg%a? mgy {Eag% nr E)Oﬁ %’rﬁ tco %OU %@TM aﬁt)&%l;a? rdn@%@r%ﬁ)ﬂg&y Al%rane
gasagredidythan g% aCAB! SW in @Q@torwp@am@(@i R@ll qq%gn@osear When a

corﬁgﬁlraﬁ’onhﬁtg%e@ Ak |30% 1J dle@1%d 0 bé SrofH& 18 iheGedofor, & Bndbitrdr nla§ be
selected fromH thyl; X3 is Nor CH R61 is

utilized wdhedppe fr?lﬁf?fré’i’lg)ﬁe g?:t%"ﬂ ﬂ’é "¥&%er ocyclic ring: Qis
sel ected froma chem cal bond or a group having the
[0066Ir MulSach e(boncent(rdfﬁﬂ%)sphemaﬁ(@-l-jmluﬁ@@ {n@rdDrecursor-deIBieR) ystem shown

in %‘Eg@é% A&%gg_' leu& q_!%}a %ﬁ SN%:B@%% %{em 301 is flowed to the H2

Geﬁe(r@;@;anqﬁo@equtgg I /resultlag] gpnc@tre prane gemg flowed to the
rea%xoki\l@dgﬁg%)lerz{tﬁhaﬁemm Bﬁ&gh& &&k ®6hed, i &lﬁEhﬁgedafr&t( lthe reactor in
g %Héﬁ :g a heterocyclic ring; each RO is
iSRS YBTtent | y sel ected from H, al kyl, cycl oal kyl,
aral kyl, aryl and a heterocyclic ring; is o 4; / is
[006Fl0 4;In an@ua}mn whe geatpr tha B4 fibprancais flgsireda the cprrcetft@tor Btilized
to %HRQ %erﬁﬁﬂﬁm of BEinRELIHR N SudhFYRBEdn QR hRE ¥ %%e'aﬂhév@dl 1i@fzhg H,
of the P210BCR ABL T315l theramnutel n havin
SYoET R ECH NGRS 8 ¢ WiHligp IXdfogenpemseleqgive megpbran bﬁ%ﬁﬁ‘@?l‘éyﬁd for
hydirbgg rédfoval frbm thehidhdr dib@nedpdcidsed bicyclic ring;, X1 is
selected fromN NRO or CGR1l; X2 is selected from

[0% lROth [;eargoﬁl]nhzeh %@8&&1@?&' élngI?\% fof 9«? %,%1%%1n§ fﬁ(%llgzp {)}aér boranes
cant brelogatadUnsarcih BATRS(IE e fothsrlssvénnwlustwc IS8l & ippation mag iy peparate
frof, ngaﬁ&lt to & withit e, to PR (e thDIERsterORV knin tht Cdakidr, Sketdibits@duced

that (r@.q@) ml\](lpﬁmfci&tél}\l (QR%%) S I?l(oéﬂg%lfs &%%P%&%%@esem The

tenffeRiRilelof, the fodtich Mithin HZ2XERLR) in vaSCRNORL@ et 3 tralithin a range of
aryl, and a heterocyclic ring, and additionally or
alternatively, two Rl groups on adjacent ring atons
forma 5- or -nenbered fused ring which contains from
o 3 heteroatons; nis (xa36, each RL 11is
i ndependently selected fromH, alkyl, cycloalkyl,
al kenyl, al kynyl, aralkyi. aryl, and a heterocyclic
ring; each R12 and R13 are independently selected from
H5 al kyl, cycloal kyl, al kenyl, al kynyl, aral kyl, aryl,
and a heterocyclic ring; or R12 and R13 nay be taken
together with the nitrogen to which they are attached
forn1a 5- to 7 nenbered l'ing LVhICh may optlonally

T Y .. o a —



each R7 1 is selected fromH, alkyl, aryl, aral kyl and
a heterocyclic ring; and /fus o 4. [0065] In a
wo eoovker79pr ef erred enbodi nent, the present i nvRCI/US2I006/033899
provides inhibitors of the P210BCR ABL T3 15I o
rooRIAERPATR ARG Fiey PetEre Mhimftedeactop inVREIUE PRPOdMSRE cal fegwitpin
a radge of Gacuu@to 1600psebered ring or a 7- to 12-nmenbered
fused bicyclic ring; X1 is selected fromN, N RO or
[0 0%] ne’SFgr%suérh epn 3 %r%gs t%éﬁg ma%lﬂcbc{% Bg gul&e 2 ﬁfnhﬁ‘e sqgltotf %Q art,
baspdherethe ﬁ@‘é‘m‘tewe% e‘éqeeé afyy 16RpfOF @ﬁmﬁpreémgq’rs@fu h@@n&ustﬂs is
encBhf¥ded Mﬁ'tﬁ@éckﬁ@ of 1! KRB, Rthfdhnyllat, m@"ReAN be dolloyed in the

CH2)
pr a@(cb)o%%f@)eet@g?cl&de( gq?y t%%} t% I‘e%o(rs ca%léﬁ_i'zjeactors heated
catMtﬂaléath(sQJR]larﬁps refu@bls Ajith Neeid 2)i¢rRva8 oy radi( fRqu)n8P disdRRrge or

plawﬁa@c 19ple §%N‘e§%&2%§}(§g lﬂohﬁllatgs ?%hydressv.ﬁ‘y ?lea@tors and

rocyclicrin t1 onal or ‘alternatively,
conpegyicpaby @a«ﬁ@rs .ombetyes espciops lisigd afe B?Fém’FL@FW?Xé ugjve, fyr exdmple, a
headFRORE r(ﬁﬁlyﬁ&lfe@aorr(beg UigokRi4G br a(?ﬁgg@i EISgefHeﬂgH &Lﬁ?jrﬁnc rleactor (see
i s independently
F‘ggr&%)s%‘flg n?%‘ﬁ?ﬁﬁ‘f%éﬁ‘iﬁ‘mé“&?g%?)WWP“ al kenyl, al kynyl ,
aral kyl, aryl, and a heterocyclic rin each R12 and
[00FAI3 aiehehind ee@emepfvllbyer@éqye@:tnetae PeQiins thaluwwtlon can include any

reaGHChAH hedkd. &lck th)n car:il bé‘?{ Héé{ed wall @éakﬂiﬁl a h@eﬁéﬁ' pack@&‘ ebador, a cold
het erocyclic ring

wal GrgeiPh & reagior Kith AR Rty B@Wgﬁ?ﬂ% e %éﬁ%%f cHER e s e
tenfpaﬁtme@reﬁmgtﬂ&oﬂghommb&rc’edvdmmg Anhdaeh rdmyr iagitdes mayl reagtor where
heaﬁes t'zl%eregl dm in ucrétgoﬁleaorf the r%:acécgnglt ﬁéﬁeg‘é%hgt& S s %Jhci%s %Ipest Qrﬁ ?Hustratlvely
smwmnthmeeﬂ%%stltuents that are independently selected
fromal kyl, cycloal kyl, al kenyl, al kynyl, aral kyl, CN,

[00&1'_]3 N%ata@ﬁ@ rea@@&@ully@r@o@gﬁ in rﬂ@' &dctuﬂ:ro)f lkhe 1@@&1@ can mclude any
et

s arTaEmie Joarinbal Yo Srre Ry Sarp e retion o
mag bainkntégratalrpatt obuhel reactdrdtbadf. @Rialybts may inclgde, RB anem@lmh@d: togigjetals
sucql ag) mn alﬁtqg; 81?6%311 Bli‘)l& numorogl'%a}b%? St@tlbgﬂ: La@grbefn'f U ativated

avi n ormula -0

carb(@sz here. cN]al.ysts argp gyt qfuﬂpe rea.ct@( @yjonay bemu(ge@o strucjtgﬁ(s@aﬁﬁq_of the
reatdd a@ce&:(l@ Nk Iea@catcbls berls bs paRtsesit @l rtdcRMmdgl @eludl K yhtalyst
cyc
lmeaeﬁte&vedfa b aE T GRVEIY 1R Tt BPRyP BUTeE P EaCrabs
reattdns bheidelp vafee kypednagivbadplogedt , t he present invention
provides inhibitors of the P210BCR ABL T315I
[00t712'\]er awg&# Pregﬁ%'rgagtol: H}? ufeQh Methol bf sy‘ﬁ@ﬁro@ hy3 15:1:ﬂndélsmay include

sel ecte R8 is selected fromH CH3;
anyergegtor Fippaliows S FBEion dp 9o Iigh R5essusg-KIe hiseRressyopyey Py gorerated
by G |rrieﬁm@'lﬂ1c5b@1 toNﬁBse ke akt. B&dexﬁﬁﬁae, r&ehe REhih the reactor can be

gexﬁéaltegﬁ)ésgl% ﬂtéqe Oéﬁg bt t@ %ut tregm& k%}% ée%%orE;(uch thrit epressure is built
up Cio no uacer (ﬁcfr cﬂdheerf/ of rthd &orbi-gontaining ¢istery nc(;thel—@mlqon@ctgr tool.

b S B 8 R B .

SURRECRIRGORSSUIAND FORMATI ON OF LARGE BORON HYDRI DES FOR
| MPLANTATI ON FI ELD OF THE | NVENTI ON [ 0001] The present
invention relates to i nproved nethods of inplanting
boron, particularly to methods of inplanting

bor on- cont ai ni ng i ons usi ng boron-contai ni ng dopant
species that are nore readily cleaved than boron
trifluoride, and conpositiaas for use in sane. The
invention also relates to a process for supplying a
boron hydri de precursor, to a method of formng a
boron hydride precursor and to a source of boron
hydri de precursor. DESCRI PTI ON OF THE RELATED ART
[0002] lon inplantation is used in integrated circuit
fabrication to accurately introduce controlled anounts
of dopant |npur|t|es (e 9., boron) |nto

o g,




bonds (757 kJ nole 1) conpared to other dopant species
comonly used in ion inplantation (e.g., As-H = 274 kJ
woreiog/0177ed P-H = 297 kJ nole 1) . As a resul tPCT/082006/033899

urces nmust run at high arc v ages whep i
008y o R afchult risteier s Do P ey A0 B e e
prefsofbiacrdatédhiey Hednsthicticaneite calt petatshpsheh khat thidoron rlusterufometion

rea{t%giwcﬁﬂi[n o {etd{t{wfooggtp?t 4 &%ﬁ‘ep g&gsﬁ{e tﬁ&ﬂotﬁé ?stsﬁ@dwxg@ﬂ Lgr’t@ol oﬁ"he

hod reviou
reagfemiiap &b finjet 3896 ohic @oepeordmmml@wppqnéa iptgpdyged jfeyfne reactor
mtél Hp{/(ﬁlﬂﬁee land\Ractdteié 8 té Rl Qdrger HHIOH Qﬁlﬁtbl’@ Ghat Batdisehdrdd@ firom the

was hot ionized o if so e fragments
ol us RS e ege o A T 7 bt PARMGRRES a6 hi gh
arc voltages exacerbates an already highly inefficient
[00Bfloc e dspackdOemior Tmuwss intheethod & sisteronf fhaudvsgioneeay inghyde any

realthiOMlt Qbrﬁegns%aglﬁﬁghﬂﬁtbr\éﬁ P @B{lr%qﬂitéiaﬂéaﬁ Ge Q%%Hﬁply to 1nc1 ease the
recursors for use as the boron el ene

surfagf FFROR FArHRe TORTEEN 1 ARSVp FPOBIRENC dirlieR teﬁéf?/ B e Pl
eff@f Thepatiog madidl hay aﬂbedkfcmasecatalt}et inptebehted neflia mithwol labwh Bow
eci,es the region. [0007] Boron cluster
d%mﬁp dlsgtbgﬁmmgu%ﬂnﬁgﬁwﬁgfor i ncreasing ion inplant
efficiency at an energy |level |ower than that required
(0073 i FigmEsrt is esehematiorgPieRtelion of ¢ htatrd ppeked reagiy; S0pch as may be
useily RRFISyAfin e HaBics bkt Blentiom | B8 kattohs bllSﬁiledﬁDl@b@kﬁﬁnﬁborane

o LTy 839, O ISR 6508 RGBT 5 i o

ar &591 1 d™at
corftguppenidice prea @ation axhenceled:nam ivicled I“mwcveranqbpre%eﬂlerger boron
ciolf§€ 1l and AR QB SOURr LA HBTnSHP! | MBLT on of the
precur sor erial froma renote contalner and
transfer of the resulting vapor, alq fluhg flow i S
0078 a JerAeHHREIGUBF redY] f°rf‘i§? mctP%’é}i’f‘élF‘Of} WP I 8?‘?Yorﬁa°t°” Chas
multpesSRbeaS 0&L SiEsSBative éimpe i ovanireRipirals, adwaich emsiidke gases are
corg%%eggér:tgo{egchmr? :\'7!15]‘({118 L &erge{cio%tg:‘t}%gtl ac{i#ngc\)’g]p\%{ﬁ%ﬁt a ctriﬁcéal point in the
heaywlyoeel s contai ning the solid sources nust be heated to
constant and precise tenperatures. In order to prevent

[007‘7']\/Vant1¢19 rRER0RNS AlguRrs, 1n<Ithi€s zinl iAeSor |c@ﬁd1tﬂ’h9tubd)72tth£ is comrial with

need to heat tr Bor o
o SO O B S P TGS Gt B e e St o T pulg gessase
codmuitaes itf fudd fovprebsienship vaitl dirtactoma) feehimlel %ﬁh}geyéuch reactant(s) enter
in {he 1re§§I (I)nnlg u?e% a}rg\g @it ISﬁl&hegn&ﬁ%eﬁ%actaﬁg% tﬁero%ﬁét el 5&1‘136 interior
a ne and trans I nes
comqubfe r@eﬂ% mig jvithj thq Hiborars ¢rgraaprthtturphfleyred 16% the tube 72 in the

dlrbd'ﬁEJ) alfcgbd bflbfdw &UlThertal Jrfb‘la{slﬁi bﬁerg@rnﬂ mﬁbdiﬁ&l foQhd @éﬂe&ﬁ’ve fluid

unbal anced heat | oads condens tion on
ST DA (AP 76 At GGG O SHED dif PR GRehafeRt fom
thd'redc@8 70 at €r¢©etds thaeal beaipplisclacked m thdhiiregioh indicated rarmivgs. can

| ead to deconposition resulting in inpurities and

[Od‘b@f\éenA Fnluft’gie SQLE ated Fegﬁor uLéﬁW u{ At Fra&fce St in0BEon can include any

ra S on the avail surface area on the
req;a@b‘@iat, hg@fanat@y@}teqlp%ure fom gnegpayt Iogth? gea(a%rm FOHEE- SHe reactors may

ind@6) B8 hidInbot Fhd tb %ldﬁiéf feadi@s, ame ﬂea&ﬁ rédaRrsweipOkinge4ture grading.

sugl?e (?srgste 9 ireénp(g]falu{%v@n% [o 3) 3[‘ 2 1lmzzee he eﬁv m%?c&%f Gf‘ rﬁgnvgrsmn rates,
or amoutrd] the feaptivh ér angt Idesurmblet ﬂnemero &br emenpke the redictbf qar: bdve aheatkd zone
is based solely on vapor pressure; controlling
delivery of the material to the tool is difficult and
costly; the decaborane and oct adecaborane material s
are expensive; and install@ation of the vaporizer
adj acent to the ion source, often done to mnimze the
issues with installing heat traced transfer |ines
inside the inplanter, is a dangerous practice that can
result in safety and code concerns. [0009]
Accordingly, there is a need in the art for new
systens, methods and precursors for cluster boron
|nplantat|on |nclud|ng a need for |nproved nethods of

......... o s r o, .



NHABF4, H2BF7, H2B2F6, HABAF10 , H2BFO2, H2B2F203,
H2B2F206, H2B2F4Q2, H3BF2Q2, HABF3(2, HABF3(3, B8F12 ,
w@1eF2779%and (F2B) 3BCO. [ 0014] Anot her aspect PET/UR®06/033899
invention relates to co 03|t|ons or. reagent
thatdglepatqdaayfram 8§ egholdlsieasion Ly RiRHEng ﬁ%%;%"@éhat (iRl hepvise
ocehal d conpositions or reagents are useful for
boronconta|n|ng ion inplantation. According to one

sen? 1{@ 6 is a@@he&gﬂ})l%éljeste 1tﬁtﬂ)?i o?h cf)ﬁffﬁgﬁ@!{cﬁ)r ®6 @§dp§s¥i for use in a

@ﬁé ecl e . Accordi to
sysam@(f Heinv ediﬂ?@émctor Blhiaclsise Wn’é‘tﬁ%tﬂaP‘fﬁthﬁmé &Eﬁ*hora“e or borane

mlﬁtﬂgﬁe}r@&t@&ﬁ&ﬁ%ﬂhd BeSorl VaRime 20 ofvthe YealBb3, Theaisetdoronluina @3 has a
tota

T B, S s S S LB S R v
protifvadiinBhewtactty Stearedisarope fpmeheratyl 9t Otlﬂ‘ﬁé 8®or on- cont ai ni ng
dopant species are substantially free of BF3. Mbst

[ooBé1ef eghley it DenkRtie Fépﬁ%faﬁénﬂif Qﬁluﬁl@ﬁaﬁge 1&&6@&%@0 r use in a
devoi d of boron trifluoride. to a

sysiepp¥ dhieniypption, plde (Eﬁﬁtﬁb%q ipeludes arblrnﬁz]; ]Ié)é axérﬁq%tlcglo%}bogage or borane
nnh@é@ﬁﬁ&ﬁﬂhﬂann@adaﬂ@nhaﬁpECﬂesmmhakmamemnbabB%&ewmpﬂMmE

graﬁme%o f:%nduct ?o&%f?aﬁgiod&gs\sl tél%_] ﬂﬁ%r ZOQQI 5?&46?%%? b &gcﬁér lfyom the

e prefe | ess
rea@O0in kg ontist Scllmwldlnﬁg?aﬁ)b}’oﬁﬁl’éwﬁ eferred errbodl ment t he

fluorinated boron dopant species conprises a
(00891 ON-FERRY Bk BkdhgmaRFpMdathisiedfectLdr 94 tmutiles glamiapr electrical,

ml@g@g%} 0 GRS A AR (OB ° B Ao Th

reaB4F94QnclbiRBERteritd VBRIER OB intHRIBAFXEE]s aHRRME (R passi@BED (mpyving an
3 e r imlul aC Lo r ers
ele%él gatl §1i%as]m:|fd§§g3% %@6%@ ﬁi Qiﬁg; ?e ti@ﬁ‘? ﬁfc%@)ﬂ%ag@e oA LR

aspect of Invention relates to
thag gre flisgherzethiipng tp r%?rwu\ké%%m s suitable for use in
delivery of a material to an ion inplant source,
[008RET i Mhdtheutevies/sddo be asep fas 5 RsctdyGir e poricaiohihn gwdmpanﬁn such a
accor to th v, one
g G eits e usle U b L RRIRLGAAAR, O
anot her enbodlnent the vessel is a subatnnsphen
[0433k s e Onse Emegs theryaes (stserpb Beidqliveres 1§ togl fapse i cluster boron

im a%%t%nggghveﬁj fom thake8dir 1dN@e 1081, cAik BB&ied 1hJa1$' sui?zﬂﬂeaﬂinné\b Where

s Seplbentios BRGNS0, e Erpg B iR boror
streanB&iting !ié reatioSind PassiegintoNe. tod, 743, 278; U. S. Patent No.
6,089,027; U. S. Patent No. 6,101,816; U S Patent No.
[06‘94]2 43, 'ﬁl% anehflog thePég&g E&nte%late@ a ﬁx@@o@@igﬁ)m{dagga bog(g{ @ﬁhdd\ﬂ%cursor
fo 018%‘?{ bzlm lm@a@a‘flqﬁaﬁ‘é’?ﬂﬂs% progidigg & bojegi-copjaiging 23 é‘h? rﬁi’ﬁt"r and
infucif 2or¥dGion bk the bdra-eatainig .gasBio BiBerd8dy bddorScontaairgrelustele . within
h6 592,653; and U.S. Patent No. 5,707,424, which are
theisp Xy i ncorporated herein by reference, in their
respective entireties. Preferred vessels include, but
[08858 noThel torantceetainiag eSOSE iy subjagtediaCTaEoncfey fopestign gblighst grder
bk RVPbdi@RbE bd 56‘?6@(34\% di e, pe@@i’d)biﬁé ycmd Grly, oth&pApitable boron source
Accordi ng to another e ggg nE he vessel is an
N A S L R ﬁea%j"’%*pe%%ft ent No.
6, 868, 869; U. S. Patent No. 6, 740,586; U.S. Patent
(085D | | Chitvatious Sembbditerkiuofisler bR 16 I@ctotJS$eleqt>a1tfeqm among heated
i 0 ' ta8Mg an electric,
iR R AR v e A
Application Serial Nunber 10/028, 743 U.S. Provi sional
Patent Application Serial Narber 60/662,515; and U. S.
Provi sional Patent Application Serial Nunber
60/ 662, 396, which are hereby incorporated herein by
reference, in their respective entireties. [0016] In
yet anot her aspect, the present invention relates to a
nmet hod of manufacturing a mcroel ectronic device, said
met hod conprising ionizing vaporized fluorinated boron
dopant speC|es |n a vacuun1chanber under |on|zat|on

- a . T




m croel ectroni c device, conprising cluster boron ion
inplantation with a cluster boron species forned by
wao b@7noet7bod descri bed above. [0024] Yet anot hePCHHSB)OG/033899

of the inyention r tes to a nethog of clus bor o
MIFHRE b Iraif gfwwycﬁwg?rs% Phglate Pafeq rearigst oy il e eace
reag@e hbigsatdsdrighadeshyre teltorsyeidnoskenias mbilirechc@izo The repdid 24 further

comcgrllgeei %aﬂyg@ \I\kf {rorL glﬂﬁﬁl‘l{l z%og]Pa? aﬁllmn%délgtﬁxuxthsbo%n Q%&m, and actlvated

ent fromt ensul n
carbﬂns éltﬂwém%?fdnﬁﬁrp@% éveror@:miwg CEE'S@RF‘P‘H“IB“F@CFE‘W@@ boron-

con@%\é’%ﬁltlﬁtﬁ)% %actl%i el Ring thefnaPofSId@NBeld t6 BB b&%ﬁmnﬂﬁrhr%rgas

drid recursor deliyver stem accor di n
Wil 18 R S A LB SESRITATAL STE § Be Sop Fg e & g

the aeast0h) @afirmig igpredsen foa fridaion bf Bigher nrdkd Woeonehioldiniap elusters at a

tem%&%y%fﬁ 3 ﬂﬁé%rof ﬁ&% DocitteIRYan e %g@ %{\_zé!r ‘?Jmlr@ﬁé%qan Dot B&ium to
ractice o e | nventl on. ure §

1009 ppie rhhe feectipieean &8 eaflitlealt%wﬂbﬂd igorg éthﬂlprrre%efﬁsé tqtb%t@tw prior to

or doRculBrit Glith td @orMb@HA oP RIS bHi& bbidn-CorRAtiRcthiRkrsa
constriction in the exit path such that the boron

ust r for ion.reactiaon h|n t occur
[005%] eIn o € asngf,t etgg l1Jnrv%t1 ItO?‘I contetx e ea raemsestﬂo“;ieof V@ﬁqﬁ % ﬁorgn ﬁydrlde
pret:tm@r for F@@Qrgn]ormngpiméamn,u igvolying prryivngi acboranpsorisiing gasite m regftor,

md@m B\%%log%‘f" Iﬂﬁd)ofoﬁ-@@ﬂtﬁﬁmgséég i lﬁéhemﬁer%roﬁ%&{té&lh%clusters within
in the ractlce of hé i nvention

oy [ 0030]
the FfFa@tﬁf @ldaupr&wag e Hiléal%at quier brgp- e@@ﬁtra stersop agopldorctiysfer boron
impMrtdflod concentric tube design such as may be usefully
enpl oyed in the practice of the invention. [0031]
[005&619 uré, Qlo{él P@ TREdn r%%e%%%%ﬁlir}}(&@ @fecuf?soi? Quflé BRfuding
reactor a use n a syste he
borpmq@mqiqg,gaf g@@g] a I}Epcéqy,r@d 7 tiarsfes ling¢reothgt flew circuitry interconnecting
’ther &anﬁféﬁt@lhﬁg | 8 sOfrccaddUink | BcRr,t HABRNALUK SRS at ﬁt@ss ressure
ctor for use in a systen1of the 1 nventi on. 03 ﬁ
cmﬁP LE8- s a schematic representation of a reactor
that utilizes plasma or electrical discharge and is
[008”apt ddvifl be recrprizédtha a sWdstvanetyodf spehidic araneetents may DESdyEDor
fonl}?ﬁ 3k %I'hghler@demﬁoﬁ DYVERTA QR NP o PRI i B o FRIYBOPL M N E Sees.

HERECF Present invention relates to
Th?) MHpRaEIN freiliin C%‘eba“nﬁ R BUiible Sgeo ASe dPRLUNg tj‘qel’.‘?ﬁéomc device

mabiFhoi@in@loble ERA LY ML inkhlnen; Gpsitdh fak@erfleRCUr sors that are
nnre readily cl eaved than boron trifluoride to inprove

[005 tf%j{]SCJW ﬁqg%lg%ﬂxﬁg n 158 geeh B&cxjﬂeg ﬁer% v&ﬁtﬁ' ?ef%r%e tro van(%us specific

resent I nventi on a
emb@m@tsmsd’sll g apmqaﬁtngth%t thsoiretidnyid mpiglupfmigady gusk extepds to and

en&lnyé‘ssee lvadi @R dﬂ{éplna)mfattio@ﬁ a@nétn@dm%t@og $Ar bes %&Jcmem %y those

ecur sor use_ in cluster ion

ordy RBRLIE St s, Po P s duel o EOuede tpred an

intdpreted) ilagschrdaae: wpithebamnsiiiglaihdD036] One enbodi nent of the
invention relates to a nethod of inplanting
boron-contai ning i ons using boron-containing dopant
species that are readily cleaved at energies |ess than
700 kJ/ nol, preferably |less than 650 kJ/nol, even nore
preferably | ess than 600 kJ/ nol. The invention also
rel ates to conpositions or delivery systens containing
such species. [0037] As used herein, "ion source
regi on" includes the vacuum chanber, the source arc
chanmber, the source insulators, the extraction
el ectrodes, the suppression el ectrodes, the high
vol tage insulators and the source bushing. [0038] As
used herein, "mcroelectronfc device" corresponds to
sem conduct or substrates, flat panel displays, and
m croel ect romechani cal systens (MEMS), manufactured
for use in mcroelectronic, integrated circuit, or
conputer chip applications and packaging. It is to be
understood that the term "m croel ectronic device" is
not meant to be limting in any way and incl udes any
substrate that mnll eventually becone a

. g, - Y T 1




feedstock is devoid of substantial quantities of boron
trifluoride. Preferably, the boron-containing

wEe@ceEes conprises a hal ogen species i ncl udi PQI/US2006/033899
fluorine, chlorine, bromne and iodine. Mre
preferably, the boron- contalnlqg precursor is a
fluorinated boron prec is to be understood

VVtEat!ref!eSrence to a fluorinated boron precursor
is not neant to be limting in any way.

1. [ 004 BaBRLARSEARE BLAA G RR A S ANt © A L?; °d yerein

BFZ%n Rlpeiide §bor5{: gogcamlr%’a@agb spboliek 3 duumNEBk: uldeldiBiidtion
S DBoFG HOBFO .,  H2B2F208, H2B F Qu,

ms@ﬁﬁ!ws t%“'%?f%‘%ﬂm’“rfoéiﬁsﬂtﬁﬁ longipfF30 | BgFi 2, Bi OFi 2,

( F2 B%eﬁerct]gg ther\)d o%ocrorB%lP%% i 258 Elgc%ceﬁefld 1o gﬁﬁt%wn chlltéﬁnmg ions

ne atons of the al orementl one

bormwadgﬁﬁawhﬂﬁ@,precursors may be partlally or

totally substituted with other halo %B t o &
BCI whergipihg borpspegnipiningidgpant sppoies gre ;‘f}%lvfotdl Prag '55?5 Ef er r ed
enbodi ment, the boron-containing precursors include

2. B2F#lhe vikihodh of S:lad plecwleckint theubrderagotainingodopint cspedics aspagese a
at Ea'?&r‘?oﬁl Bsgf%&gdjf Bl 1A groﬁﬁjlc(gr@l%‘r% Jf@h, @E@F | eWeBRIdMANBE,CF,,

| eave

Ac cBFz@ﬂ Ry, BERBYA é&OEéw@&aBﬁ@HﬁFoszﬁﬁe HeReFem EyREP2 HaBaF20,

r el airss,0f,01,8,FE RE,Of HIBFL,ABFTY, BB, BeROdidal,B);BgO.
|ons conpri sing cIeaV|ng t he boroncont ai ni ng precursor

ot.h t [
3. ¢ eI a@e me%focﬁ) Og%%jolsw Fons. B(Ergg eoﬁl Ve ﬁOpgfy}ts %%?reg C%:}X rr%érslBgllslng
bor on-cont ai ni ng precursors having at |east one B-B
4. pbo n@{xeo@qﬂzp]d opelaimgs gbqrg)n the heronggoninigdpragt species comprises a gas.
bor on- contalnlng precur sor speC|es reqU|re a
5. di SSRChakdd o@ﬂlﬁlﬁgy \M'hérela tlfe&aﬂ@ﬁ-céﬂtadtﬁi’n@bpm spk@&s dothprie$ ebhyﬂlcal

1 t ngusteleatscg IJ?j grou 0;1S1s_t1ggrt%6§g§fan§ Eﬁglu}cl) t ﬁce)? IcJ nol e”

enbodi nent, the present invention relates to a nethod
6. of Thpnabadiad glawfbf SHBSHOEPHTHG 2PBREE P FReeriogk comprising sal boron-

m CE&l@Alrﬁﬁgt ﬂd?)@ﬂtcspéiﬁéélﬁa@er Stdptsiaioh @ondi@hd tonginbied vaporized boron-
conprisin ori.zi ng boroncontalnlng precursor

fee&@?ﬂﬁ%“?Bm PH¥¥°at e vapori zed bor on- cont ai ni ng
dopant species (when the boron-containing precursor
7. f eedBt wehod of clain} §, oplaprein srid sappiizglion doedhiionp pranpriprathe exposure of the

vap@LifRe RgrQlxcantalial ng dopant species to generate
boron-containing ions, and accelerating the

5 500 90 SO0 Bl KRBl A i STk B Mo s

wheffedstockhe boroncont ai ni ng precursor feedstock
conprises boron trifluoride and at | east one

9, addiri ARAby POLARCO Wh@ﬂeﬁ' B iREAGMH SRt iREIde diektFio MctihiRiced
group consisting of B2F4, B(BF2)3CO, BF2CH3, BF2CF3,
BF2@nizafigegy 2, BF( CH3) 2, I\I03F4 NHABF4, H2BF7, H2B2F6,
HABAF10 I—IZBFOZ HZBZFZCB H2B2F20%, H282F402

10H3 BRRER pthdABRBIR |, WHdBR3IEEmbBSE h@mpri&s@ﬁmicl,e se(I@EB)fKQB(U@, group
and 6 QNING RRSHANG EBLrarell AR dpBhY and BtrldhedPirhddfamica
at oif8 "Of & he af or ement 1 oned bor on- con ai ni ng
pr ecystess(MEN®Y be partially or totally substituted
wi th ot her hal ogen atons (e.g., BCO 3, BBr3, B2d 4,
etc.). [0046] In another enbodinment, the alternative
bor on- cont ai ni ng precursor species include higher
order boranes and carboranes, small nido-carboranes
such as CB5H9, C2B4H8, C3B3H7, C4B2H , and C2B3H7;
open cage carboranes such as C2B3H7, CB5H9, C2B4HS,
C3B3H7, C4AB2H6, C2B7H13 ; the small cl oso-carboranes
such as C2B3H5, C2B4H6, C2B5H7, CB5H7, C2B6H3, C2B7H9,
C2B8Hi 0, C2B9HNn, C2B10H12 . In addition, derivatives
of these carboranes nmay be used to nodify and optim ze
the chen1ca| propertles of the carboranes (i. . € vapor
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the di sassoci ation of the dopant species at |lower arc
vol tages. In addition, the co-blending of the
\Nwmmmmyvmhtaining precursor with the nobl e gaseST/Isles033899
t he_operating conditions nmore benign. Accordingly
anoTl}‘?é?eﬂ%i’g PEERIMLE: THHier FHTpETiRg SheAED e S5 ROTRNHHE bor-
i npdoataining onlimplediatioant ai ni ng i ons usi ng any
bor on- cont ai ni ng precursor (e.g., BF3 or the
12.PT Sl RHod o?’aglm 10 E‘thﬂeracglggﬁng%qn@oq%u Ho QPJbEe %@&%% u;gsgeam
i ncrease the I1oni'zation i"cl ency era
thﬂgﬂﬁéﬁ@@ﬁ“%ﬁmﬁhe i nvention, the boron cont ai ni ng
precursor is BF3. [0051] It is also contenplated
13.her Hiemdithdtof thhen {2 edistiodle nobie [sapdrgstboitioe tigniAlianoif itlebehoron-
in |t al ternative boron-containing
pre%ﬁ@gg gaﬁ$8%%o§ed her ei n. For exanpl e, the
feedst ock may i nclude about 01 to about 90 percent
*by Thsi 1@ﬁlfod31£§1amb Aeurerin the, éohtlebgaépo%ps&w spefies prdected from the
f eeglipasksistih®ermedn, drfonpkgyitr, &, xetonqui d and/ or sol i d
boron-cont ai ni ng precursor feedstock is vaporized
15. USI ﬂg: nY QH %ﬁltn'lo\whem tIHQ onv\i‘,?)h ain g%\p@(}dl rl%chﬁca%l‘} selected from
uced pressure, heating, , ore or at
themvaEWUWﬁ%%@&ﬁﬁagm%ﬁh e gaseous precursor feedstock
is introduced directly to the vacuunchanber. An ion
16.S OUA Gthge 6tmplae g bartis cdmainingtiong damtyrisigg:el ect rons into
the vacuum chanber filled with gaseous dopant speci es.
Sevieniahg tappiézsd Bforingerd wowrdorrst speces Groammomimycherg e uidar jonization
COMEREibrtho el BRbAD Bl RS ag €e, [ ncl uding the

Freenman and Bernas types using t her noel ect r odes and

POWRESSatRY tlfb"boﬁin%ﬁtﬁlhﬁ% € by AediCAMMRMBplaitRroaToMBniag ions

magnet r on, @gjrectly eat ed cat hode sources, and RF

pl alig EUERLREACH | of which typically operate in a

Vac\”ﬁg@m %l éldof?iﬁa?erdsoo Jopa%t ?;%:S’gst go?r%?se% Eﬁ?ﬁoﬂﬁd ge@e%ﬁﬁ) lf m the
pan an

Speci es resu
‘pIwyﬂﬂﬂ@@%%mgﬁﬂhﬁxBﬁmbdKPﬁfﬁﬁkdﬂﬁcﬁeﬁﬁﬁl@@Cudﬁ%ﬁ&h{NOBﬂ,

| ONH, B BXFY, %B% )"H,8) F%‘?'HEBNE MéB‘zl"‘lO? fﬁﬁ J YEBRIO,, H;BF,0;,

p05|t|ve hi a respectively osjtive or
P ooHIE: Ffion o gt BRI PHErB RS BERd out o
the ion source as a collimated ion beam which is

17.ac c Eheamnegitod df ¢lgnvd b deheteghafivoriosd doton depias spheigs cranprises B,F.
wor kpi ece. [0053] Cluster boron inplantation allows an

18.1 NCTRASEhoU QPCIAiRk Aferedf thd RloRIMEM borbf idHaht¥fecle® cdispRisedh gas.
traditional boron precursors such as boron
trifluorj oro trlflu an

194§ icae PisheEt 8P T oot B afBmgftt J8RR cfpbord Arecles Spopases =
en eplgslea phdsaseletiedfiont the g@lip chopsing ofthesbiid/ad v ligridcesses-
utilizing such boron precursors. Use of cluster

20 ecRolegya 8t Ligns 19, alrttdebdnyBidg %polmzllhg laPfe&isBOF SdhSpridthg said
one tine. The resent i nventl on, E‘{OVI es, i n various

as plerigaied, B?r@bﬂopaat PEHROBY VAPY R FOBOR G *hyperate Vaporized
pr eftutiiagédShordn depant eci®df boron hydride precursors and a
nmet hod for delivering the boron hydride precursors for
21 bor ?ﬂe Iﬁét t | laﬁnrlTE&) %(31%&1 98- va}[ogga)%é% C&P{ﬁoxgocro riJ@%ﬁU éxg(%ure of
pyr@pﬁ@ﬁ%@ “ﬁéﬁﬁ@F%®§ﬁ§Wé has a repul sive odor It is
known to deconpose at roomtenperature, form ng higher
order boranes, such as BH3, B3H7, B4H , and the |iKke.
Deconposition reactions may include the foll ow ng: B2H
-2BH ; BH3 + B2H6 -(r)B3H9; B3H/ + B H S- B4H10+ BHS3;
B4H10 (r)B4H8 + H2; and B4k10 (r)B3H7+ BH3 . [0055]
Because of its high rate of deconposition, the gas is
generally commercially avail able only at
concentrations of 30%or |ess. The present invention
utilizes this natural deconposition process and the
formati on of higher order boranes to generate boron
hydri de precursors for use in cluster boron
inplantation Preferably t he fornatlon of boron
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easy to transport. The source material, the
bor on-contai ni ng gas, can be stored prior to use in
W(amwmmr known to those in the art. Such stPCHYS2006/033899
2£et ds can |nclude but are not limted to, neat gas
or 2§ dnethef P A 2Ge WBtrein iaid gaporization, ceriditigheeprngipniicaiing said
I nerftedgakes such as hydrogen, argon, helium or
ni trogen. Exenplary borane source gases include, but
28I € TARtnekolof B%imt &, ThROh a0 iARMiR %é}fdﬁggsr ﬂggde eq)gﬁ%]arc-mduced
t he borane-containing gas Is transferred fro 1
suppPy?i¥ssel to the reactor, it preferably is passed
through a controller, such as the nmass or pressure
24c ontThenhegiod 20 clalm lll@twl&tennvtﬁé yubstemsonipfisesiaf WktklelseleSetr o the
contg; | e regul 0 sul such b
t he g% r%ﬁg$%§ f% |$%&:%B§§r Eu?%%g’fo% dgwlve V%?S and
t he rrleaefcapmeoemwl yorny GEMS. an advant age over
previ ous nethods which utilized solid material and
25 | oWt hrethod) b mnrﬁl finalee ebmﬁrlﬁe@ang&ﬁeg ok rs.]@sﬁmub@h&eﬁrto ibSron-
not e invention ut is highly
advagﬁggé%%gnnﬁmﬁﬁ%wldlng a desired fl ow of precursor
to the reactor. [0064] In addition to the
2(’%or e meded oficiith 46, futher epprising the intrrdiiction a2 kohie gat at or upstream
Ir eacf Bt s&ulimyhadb@esuppl i ed. Such additional reactants
may be added at any point in the transfer fromthe gas
Zﬁourﬁg dd o'él hoq’ crla%%%ét? 2\% ere1g)1r tﬂ? élglg% 288 gsmé’gcsl nWlfh E-re lgczliga(éfné of the
be GWWWm@éémvmdmwﬁﬁMVESthe ki netics or efficiency of
the reaction or to formnore conpl ex hi gher order

28bor ame HRSGA eﬁ clalhﬁﬁ QJhet‘éiHQﬁb FBRCAaR BdrSpri6dh kdi@Welected from the
optim zati.o b ron ratios to form

roup const t % eoX og,jn £

desiS SR “PrEdgof LonE ﬁﬁﬁ?’xﬁﬂ?natlon of

non-vol atil e boron polynmers can be inhibited by using
29 pridpe&ethpp ofglsimdte Whersin threeboranicesinipg @ny cahmisoh cation selected

NONQIAB &Y BRisehd FBS andf¥P65] Wiere diborane is the

gas utilized |n the present invention, the

con ntr di. b as may. range from 1000

Bl B e P e AR Pt SRS G comprise
dlbdwane gas greater than 30% are not stable in the
storage container and w |l deconpose. Wen a

31C0NQEREdeAt o) os?tfon Ababring bhRR: 3R %ubnal8 Shios QO;LaQt skﬂgcles selected
provrded to the reactor, a _concentrator

Ot i HOPEP SRR Sfi el BelefBF GO, REpCHnA QBT NHyBT i H:BF, HLB.F,,
r eaGLByF o, [BTOS]H,BUGh;, B,K,BITE, emsmcbonsmozﬁ memz IH%BP by BsFlz,

|II t he .sor syste s own
oirEboiERbCor B BAEEHETR s, ks B SRR RRSton i

feedwwmnéﬂgwaﬁsﬂﬂwnﬁaananm@nﬁﬂmﬁﬂmwebﬁ@mborane
Concentrator 32, with the resulting concentrated

320i bahaRGedaetdipoditlidTdidiR 31, NehefeBPaldomBbkitfoRTis Q.%E}%téﬁ}} 28 of
the%ern §¥ hj gher order boranes, as di scharged from
t he "PEAEEYII®n di scharge Iine 36. [0067] In a
situation where greater than 30% di borane is desired,

33t he Thougegenitcompasition ef dletim B1, Zgthertcomprisihgaamotligasanount of H
in the line. Such reduction of hydrogen can be

34ach ﬁﬁé’l@ﬁkehﬁcbﬂnﬁ%itﬁﬂ of Faifl 81, 1B hS: BhpREBat i on net hods,
e.g., wWith a hydrogen pernsel ectlve nenbrane bei ng
enpl oyed for hydrogen renoval fromthe higher order
borane species. [0068] The reactor utilized in the
practice of the invention for generating higher order
boranes can be | ocated neanrothe point of use of the
resulting clusters. Such a location may be separate
from adjacent to or within the tool for use of the
clusters. Wthin the reactor, a reaction is induced
that results in the production of boron nolecules with
greater than 2 borons present. The tenperature of the
reaction within the reactor in various enbodi nents can
be mnthln ‘a range ofroonrtenperature to 400 C, and

e Y T L o



reaction within the reactor occurs at a higher
pressure than the pressure within the tool. The

wo emcozr7ohas an inlet 42 in which diborane or POI/ESm06/033899
n1xtures can be introduced to the reactor terio
5-v ol AYRPOT BIKEF TeRESE OEIPRSHIOR SPRPTEBS-fAiOFAM QNGRS B%"f'“étrfp“‘es and a
ch&bEg& that are discharged fromthe reactor outlet.
In this reactor scheme, Pl and Tl are greater than P2

36. andAyéor‘% (oo DRARKEh lofBGMRY for use in a nmethod or

syste the - nventi on may I nclude any reactor that
'CON4tadaRtSonP AGKINAG] BEbL Bdpatt.-spelRRe sdiafek ifio@ thag®i @nsigtiag oDBF;,

used _si 0] t fac ct f
R e
pr oMjBdE, Hm;dab VLBEO,cflBei0;, HIhE QpdbRitngy, Helile®s, HhBEa@sz;BF;Os,
a' Sgsp n§ 16 8,536 3hy SmblRne@BRShamedi 2 Wi th any
ésign, such as a tube, honeyconb or
beagmmggm[0075] Figure 4 is a schemati c representation
of a heated packed reactor 50 such as nay be usefully
enpiviyehathe Ragohghapr reagtrit cenmbititrhie suitable for hwns a Tduese fedoplanting
hasb(%&l éoﬁ{aﬁ @OQ‘[S ng Mrloglgrh hlp 480 ?ubgtfatég orane m xtures
can be 1n Guced in e reactor Interior vol une.
The interior volune 52 contains a surface area
reacti on enhancenent or is packed wth catal yst, and
37.pr oflugeSod RF JefmilORObored Uigdride Spréchasr A eclabies Coaung éxplantation,
fromthe reactor in discharge |ine 56. [0076] A
con&&HPe tubul ar reactor for use in the invention
can i nglpdedisgybar@eacntening bastanhas nmul tiple tubes. An
ill UStbF it B CHRERIOR of e w&%nﬂalﬁm lgfkUb BigRer otdlr Mn%ntammg
mul tiple gases are conbined for the reaction wthi
the react$fe™swith the reaction occurring at a crltlca
p0|nt in the heated zone. [0077] The reactor 70 of
e 5 incluydes _an interi,or concentr t
s8; & dhirtnd § S e MW Mo TR SR S ol 12 sroup
def congsisiagdiaoranelaad pgpaabsage therebetmeen The annul ar
passage communicates in fluid flowrelationship with a
reactaqééﬁ£ feed inlet 74 in which reactant(s) enter -
39i n fThemgieeet flam 3habesipdeiuppe sePeRmeB ot 88T PirerHlE 8% ©
I eaGiohdd tok ) b(ﬁbn-édﬂ@mﬁigtdh@ferseﬂ Ebn@ictel R a irdaktof, va(hérem said reactor is
ntric

?nogg%’rcgg rfolmofﬁg érou],)]tcgnl?ﬁlélgtlt?%‘rgch xfzicq?rs ctaﬁg/? ic reactorts helja]ted catalytic
I ndireetbre dUNy lagnips, OnaacAurs Témeairring arorelepihasmromm gy mdg.p frequency

I ntr Wi stloS hERRAMBactdr thol hikted, high
thedggh EB§%23)9§59§%%E 9?%L ér eré%oro%:c ug?%rg &
thamwaW@rﬁw@@h%@g@wﬂﬁm%ﬂﬁ ah@mﬁﬁﬁctor 70 at the outlet

t hereof, being discharged in the direction indicated

by arrow C, [0078]_ A multjiple sta e. he reac

usefTﬂ‘F method ﬁg %‘Fh& iVhgreps indugine CW KPS ﬁghé%?rﬁnn“(??‘fa‘a‘@g gas to
any hrgﬁaCdrdHr Holvatcomaisiny alubtert i ponductad einrereadtery evhéreio rtheoreector
par i th not her. Such reactors may

|ncI e“mg§?£93&£ﬁ%?£¥mﬁ1ted to, cold/hot reactors,

and heated reactors wth tenperature grading. Such

41US €SP e SR AL U6, BRI B daBNSt iTRYeclRe frbl@l tﬁ@ﬁbd’}ﬂ |c3Rphsie iron,
efficiency of cluster conversion rat % contro

t he ARBURITH EARPST rRIUHTR BIBLMRARA". (AR SR E Bl e, the
reactor can have a heated zonethat is | ocated away
fromthe exit of the reactor, thereby mnim zing

cl oggi ng that m ght otherw se occur. [0079] Figure 6
is a schematic representation of a cold/hot reactor 80
adapted for use in a systemlof the invention. The
reactor 80 includes an inlet 82 through which the

di borane or borane m xtures are introduced to the
interior volunme 83 of the reactor. The interior volune
83 has a heated zone 84 therein, which may optionally
contain a catalyst. The | arger boron clusters produced
in the reactor 80 are discharged fromthe reactor at
outlet 86. [0080] Flgure 71s a schenatlc
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1000 psi. The reaction can be carried out with
addition of further reactant(s) to the reactor prior
W@ eooo2Temicurrent with the formati on of hi gherP@r/Uug2006/033899
bor.gn- cont ai.ni ng.cl usters. [0087] .In qne aspect, the..
2. BRI SO BEY APBED et Gt GToL ST SO ol fenine
hy delis@es cpmprdsey Isatingfli@rbomhusttdwindgs.on i npl ant ati on,
‘i nvol ving providing a boron-containing gas to a
reactor, inducing conversion of the boron-containing, .
43. gasThegndtiog 1vé elabyr &k Whireindriueinh eqnvesierytodlighet @i bRfoppHaining
t hec)tsRAChRbriRE froBiliRR YA Tor k€ éngiRe ko 18¢ Bén-containing gas within
boron-containing clusters to a tool for cluster boron
i mptE#{%ti on. [0088] In another aspect, the invention
provi des a boron hydride precursor source including a

44.F.°rﬂ(%'lﬁe‘?ﬁbtdaoif Qia@? 19 heSRUL R ing Porv&RGE ' highRPekad dofcRRSHtSking

i ne or other OW clircultry |nterconnegt|n% t he .
bor AwsieEotmarises Ry vighe mysipleciisa i PeRrerssading dp The boron-containing
opt g9Rahih ¥ ra&Bt @i Ning a nmass or pressure controller
therein. [0089] It will be recognized that a w de
vari ety of specific arrangenments may be enpl oyed for
45.f or gt haimdaff ctae 3hivgleein iodudieg chaersinn pldgliee srdérgioron-containing

del j - i [ fach L4 &S .

oY bl Lhrhuon L25, Lo b0k ke pneRiss,

e.g., including mcroelectronic device manufacturing

461 00K H4EJY AP N7, WRleRNh&kBg cEHP6iIGH td Bfhet bABlI@E®containing
etc. +0090 ThLélﬁi,t while the | vention1ggﬁmbgpn
des EFBEEPHEFBIGE BFEHe PErEiea TR BoUE P 3US Pheci fi ¢

enbodi ments, it will be appreciated that the invention
is t SR : "

Ty e T B e e ppouen
be wjsibindusingtceryetsipn torugher eifes PHe-spinggiclupted in the art.
Accordingly, the invention is intended to be broadly
construed and interpreted, i.n accordance with the .

Bensth REhed AF FEPPhiE & RINEAAL PreguRe P S"fﬁf} irgplantation
met bégprisihg:i npl ant i ng boron-contai ning i ons conpri si ng:

i oni zi_ng ' ) -cantai ni ng dopant species in

a vacﬁ'n?%ﬁ%ﬁ%%%ﬁgﬂgggﬁggggiation conditions to o
gener &b einfisinggowyerion phtp bererotestainig gasde Bighe okder PRiOT(pataining
bor on- cogta-Nkg i ons by electric field to inplant
boron-containing ions into a device substraterf equp
the b& oHPRBHE Hriighg e DATon-SLAIRines ClUFeEs gk, igpiglop fluster boron
boron trinfpladfatierde. 2. The method of claim 1, wherein

t he boron-containi ng dopant species conprise a

compound sel ected fromthe group consisting of B2F4,

49B( BFhY 8@0pd BFICH34S, BEgEF3he REMContaigigiess is grReqydalon the group

NOBE AN B hand 3R BFAankidB2F6, HABAF10, H2BFCQR,

HQBZFftB, H2B2F206, H2B2F4Q2, H3BF2O2, HABF3C2,

HABF3O3, B8F12 , B10F12 , and (F2B)3BCO 3. The net hod
500f  ahainshdd of VAR 48, Whdréle thb esne& sieoin taiiedi ongin d eqaeint located adjacent

spegiﬁstconprises B2F4. 4. The nethod of claim 2,

whe %'ﬁo?%e bor on-cont ai ni ng dopant speci es conpri ses
a gas. 5. The nethod of claim2, wherein the

51Por af; &Qal'%cﬁbmdpﬂﬂ 48 QRRAI BPEGFIonGOPRdITEIna NS I06Add inside
phase selected fromthe group consisting of a solid
and t%dlqui d. 6. The method of claim5,' further
conpri sing vaporizing a feedstock conprising said
bor oncont ai ni ng dopant speci es under vapori zation
conditions to generate vaporized boroncontai ni ng
dopant species. 7. The nethadd of claimb5, wherein said
vapori zation conditions conprise the exposure of the
feedstock to a pressure differential. 8. The nethod of
claim5, wherein said vaporization conditions conprise
heating said feedstock. 9. The nethod of claim1,
wherein said ionization conditions include electric
arc-induced ionization. 10. The nethod of claim1,
wherein the substrate conprises an article sel ected

o s R - L . " .



physi cal phase sel ected fromthe group consisting of a
solid and a liquid. 20. The nmethod of claim 19,

WO eoovlozr79gonpri si ng vapori zing a feedstock conpeT/B52006/033899
said flu rin?ted bor on dopant speci es under

>3 apor e 24D AT HymdiS: Wisrin e copumaiomis sarishdyt insigactor selected from
f |l uahé pateconmoision BaparhcGeahgtc reddors, THgedreddald edctors, UV
comrg e PR taiRad 8 kRO RE A B BPrter prptome
di f frepked treagtorsp pultifl stapehdatsd resbtors| hat rpla@, highh eressiue reagiods, and
vapahoheeatit RBul&Qiolsi ons conpri se heating said
feedstock. 23. The nethod of claim 16, wherein said
i.oni zation conditions include electric arc-induced

53.oni Hatnednd oP dainT4se whatih @d codvesioniignakd owhiehekddtof bdtaining a
subg&&?ge conprises an article selected fromthe group
consi stirng of sem conductor substrates, flat pane
di spl ays, and m croel ectromechani cal systens (MEMS).

5825. ThHehetBY BOchiffs3 ChiRtdM hdeatalydf i B8dcted AIRIthSEBS comprising iron,
anne ILﬁgmthe S bsIra}e suﬁéequent t @ boroncaont ai ni ng

i on 3 HWHTEH EHPPoH ™IS Platim. Buerh 6Pt and PAVARABIOORur t her
conprising the introduction of a noble gas at or
pst .V Xog . The. net f .
Pt e L o A A WHELE WRIREL contelton DBl R pBlorcomaining
i onigersepmprises ligating thebpiomaanésthingedn dopant speci es.
28. The nethod of claim 26, wherein the noble gas
compri ses a eci es selected fromthe group consisting.
ot rpethgd Qﬁ E‘?m’k‘i‘&y BhERn MdHAS caRYsonlg highprerrigs Pprgprcqpfaining
cl aicdms@6 comprdesirevidiipahdinsl orplasan g t6 the bOOS-cEh@Iifg 8€ a
cation selected fromthe group consisting of B+ and
BF2 +. 30. The nethod of claim 16, wherein the
5% | uokhie methed ob elpionSd operrin inslpeed egversiomt th digheromitar ibgres-containing
BF3.ciudtbrs cOmpRROF0TidES FRASI lla@ hemPiMRirt S48 & tht BASh-cHhing
fluorinated boron dopant species selected fromthe
gr o consi sting Of B2F4, B(BF2)3CO, BF2CH3, NOBF4,
NH4BF4, H2BF7, H2B2F6, H B4Fi O, H2BFQ2, H2B F20

LS BPREACE, oS IR SRR 0 i

sai dlusersdenstiomuapidenmeiabre ih ¢ rapgd df dlomeodnoempsgura ® 490°C.
source for inplanting boron ions into substrates. 32.
The reagent conposition of claim 31, wherein said
onpd8itind pisclaimndt: aerein thy ipfusivg gontsesignto higher order boron-
t ri fcbntainingl lustsdSis pekfvamddengesRire HATRRS bt M lvaiuntloaddmpail,
further conprising a noble gas. 34. The reagent
conposition of claim 31, further conprising BF3.35. A
60y ap Ohe pisthee of daigetdt fugimmposirising additenr i $éactgyt peior to or concurrent
bor Q}ﬂmCi&ﬂEiﬁé EUn{?&si&PcQ Bidfer 518&%1%5@&{%&1119% al%l%lrse gas. 36. A
vapor phase reagent conposition conprising: at |east
one fluorinated boron dopant species selected fromthe
6191 OUDbESH 15U Sde pr@uredr sé¥ired, coBgftdng: B( BF2) 3CO, BF2CHS3,
BF2CF3d BE2C , BEC 2, BF&C}B)Z, NOBF4, NH4BF4, H2BF7,
H2B2F6Y BRBARIG ALY pB2F28, H2B2F208,
H2B2F46)R a H3BF20Hred HIBF@g ¢ddRF3Bof BBbri-ddntaldi@Feh? from said
(F2B) 3 BO@%ror@—@&ta%ﬁ all Qhﬂcé’, @dshi%ﬂgp&ge?fbéroﬁ@%ta%ir[‘éockﬁk%rs,g as,
wherein the vapor ase reagent conpositionis
sui t abPe flpycireueey ipfercepnecting hebdresr-copiaiping ges sagjce and the reactor; and
bor on- go Bf)tﬂ)'nﬁl?&%ds@&%rebéﬂ&%oﬂﬂoﬁ&%@aﬁi%omtmﬁtr}q evi ce
substrates. 37. A nethod of form ng a boron hydride
precursor for cluster boron inplantation, conprising:
a) providing a boron-contaiai ng gas; and b) i nducing
conversion of the boron-containing gas to hi gher order
boron-contai ning clusters. 38. The nethod of claim 37,
wherein the boron-containing gas is selected fromthe
group conprising di borane and pent aborane. 39. The
nmet hod of claim 37, wherein inducing conversion of the
bor on-cont ai ning gas to hi gher order boron-containing
clusters is conducted in a reactor, wherein said
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clusters is perforned at tenperature in a range of
fromroomtenperature to 400C. 46. The nethod of claim

wW@2007skmE9®i N i nduci ng conversion to hi gher ordeCT/US2006/033899
boron-containing clusters is perfornmed at pressure in
a range of fromvacuumto 1000 psi. 47. The nethod of

62¢| aiTie Batpn hydritdy@ecuesongotics bfiefhinadd ivihe@in 1 bofonfea@aihiaf pas source
priqr . current with inducing conversion to
h'gﬁg?&%?yé?& gTon-containing clusters. 48. A nethod
of supplying a boron hydride precursor for cluster

6300r Ofhe bR BYiAd hrodlirs6ORIMCE S il 6 AIwhBleRMALHoRB-Bntaining gas source
boron-contal ni ng,gas; b) inducing conversion of t%e
bordﬂmgﬁﬁﬁébWﬂnﬁ ™4% to hi gher order boron-containing
clusters; and c) supplying the higher order
or ON-.¢ i ni. ] o | r

O o DR L MEh e fuhf Bl g & (R ol puror
bor GAVESHS c@ineH frlaya §1.iaad apicweledgnic deyige iiiaulpgtusing tool, coupled in
C ONFolwSchRABumt 408 RACthafHoNSBiRRRLARS sour@: The net hod of
¢l aim48, wherein the conversion is carried out in a
reactor | ocated adjacent to the tool. 51. The nethod

65f ClhammrebBctraivadegiceiminnéaciotup\fediiy ofcldis 6¢arietemdhainuiatiuring
ar J linsi.de the tool.52. The net hod of
cIaﬁﬁ?%ﬁﬁxﬁﬁgggﬁﬂn@ﬁ%%bonversion is carried out in a
reactor selected fromthe group conprising: heated

6d. eaCA% @ethod Gt AdnMtabiridpCR Gli@8Soctr (AR C 8drridihE Gluster boron ion
reactors

.. UV | anp, reactors containing an el ectric,

o ioB it Aser ok teHEy AR Bt Beng ofShizt i
packed reactors, multiple stage heated reactors, hot

| at ' r - S, j..concentr | | ar .
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conviermsil bthe metbedoficlbtn 4fut in a reactor containing a
catal yst. 54. The nethod of claim53, wherein the
catal yst is selected fromthe group conprising iron
al um num copper, alum na, platinum boron, carbon,
and activated carbon. 55. The nethod of claim 48,
wher ei n i nduci ng conversion to higher order
bor on-cont ai ning clusters conprises heating the
bor on-contai ning gas. 56. The nethod of clai m 48,
wher ei n i nduci ng conversion to higher order
boron-cont ai ni ng clusters conprises providing thernal
or plasma energy to the boron-containing gas. 57: The
met hod of claim 48, wherein inducing conversion to
hi gher order boron-containing clusters conprises
providing rmultiple stage tenperature grading to the
bor on-contai ning gas. 58. The nethod of clai m 48,
wher ei n i nduci ng conversion to higher order
boron-containing clusters is perfornmed at tenperature
in a range of fromroomtenperature to 400C. 59. The
met hod of claim 48, wherein the inducing conversion to
hi gher order boroncontaining clusters is perforned at
pressure in a range of fromvacuumto 1000 psi. 60.
The nethod of claim48, further conprising addition of
a reactant prior to or concurrent wth inducing
conversion to higher order boron-containing clusters.
61. A boron hydride precursor source, conprising: a) a
bor on- cont ai ni ng gas source; b) a reactor adapted for
i nduci ng conversi on of boron-containing gas fromsaid
bor on- cont ai ni ng gas source, to higher order
boron-containing clusters; o) flowcircuitry
i nt erconnecting the boron-containing gas source and
the reactor; and d) optionally a mass or pressure
controller in said flowcircuitry.62. The boron
hydri de precursor source of claim61, wherein the
bor on- cont ai ni ng gas source conprises di borane. 63.
The boron hydride precursor source of claim®6l,
wherei n the boron-containing gas source conprises a
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