WO 2009/ 058277 PCT/ US2008/ 012240 NOVEL N TRI LE AND

AM DOXI ME COVPOUNDS AND METHODS OF PREPARATI ON FI ELD
WOR009MIEB2V'NVENTI ON [ 0001] The present inventi onPCEUSL068012240

to sem conductor processing conpositions conprising

anm doxi me conpounds. The present invention aI SO

rIatEstothe DA 2 ,q f ‘r-” UIO&SI‘I?B?)SOF

sem conductor pr ocesspmpgq@pﬁw ons. RELATED

APPLI CATI ONS [0002] The appficatron clainms priority to

U.S. Provisional Application 61/000,727, entitled
FIEI® Qo THE BNYEXORSIN si ng chel ati ng agents cont ai ni ng

am doxi me conpounds” (filed Cctober 29, 2007), and
[OOM]S. THher mresesit trwahtidkpmlatesami somiddodu@dy P®B8e¢sBiNng comtpositiods

-~ "Novel Nltrl | e and ,gé qg,ounds andll\/bt o?lls of .
COMPBE 2 AgXime GAMRAYNGS, o [[aG Present InygRAGN plse FPIYES [N preparation
of n‘i"tﬁ‘?e éégl%u‘ﬁ% ghé ﬂleﬁ)’cohe&‘é‘loﬁ P& abldéA1flercofiipouh& or semiconductor
THE | NVENTI ON [0003] In the standard
procrmmugaompostlolﬁs an integrated circuit, typically nore
than one hundred steps are carried out that involve
REWATED ARPIAIGWTHONSur f ace preparation. These steps
range fromrenoving residues intentionally placed on
[0001]e Wép@ﬁeatnmmnﬁq)rﬁ)ri@pﬁiU 9. Pedddiond] rApplicatésth61/000,727,
resi dual renmoval step, to the preparation of a surface .
entifled “COmPestient COPPIHYRS ShehfiNEAGERS SENBINIREHBIAOR NG EemBpRUNds
(fllmgﬁ?&twazéé‘f)fé}&?(}fs?‘@?o‘%&oﬁél pﬂgathér?ﬁbf 1/688.817 entitled
result, vari‘ety of nmethods td treat sur ace ar
“Navedt] Mitrideland &ﬁﬂd{}xuhibﬂom:pcmads argl Mletl'@ds bﬁEmpamlepal(faledwmgust
i ed. out in.other words by
14, 3pEiho ﬂbofaWﬁllaﬁgfef ERPRI B TR BRI
i call but not_ al wa the cleaning effect of an
BAQX‘RFBQ EJIHE INW@P@% with its concentration and
therefore, in order to maxim ze the cleaning effect
[00¢3] tInghe $tqu¢3dd ownptisture ohan intrgrajecheiseiilh Atpieailyonoretiban one

hungd sYe%ésapeeccalrggd bltlt tbgeglégll g’g%g 'Efle%ﬁ?% owmgc%rprgpﬂalfgtlgn ’lahese

CoSt nvi ronnen EONEST fs
stepS umfgacfﬁnﬂ F@peviag raidues inttnionaly prkyd betheguefacd, Isﬁ<d1 &M post-
by usin dilute conpositions. In order taq conpensate

reswt@fnlb/ irpidual ﬁ%lﬁ@%% sfeR, torfe prepansting obp pwdace faf sybsggyent
I
profRURELERALEP ot s FARRIAR 0 SIS MEPRIAPR. ass
resudtn e vgsicty ©ifi cletlasdsre gastrurfase ae r¢qtiredpr ay pr ocessi ng 1
09/ 58277 PCT/ US2008/ 012240 0005 Accordin
[OOWe rzl\%o?tsC ENHEST SHERACTSEPRARANSLens }ﬁd gt ‘Ué‘%f‘d Yin other

WOIQQB? Sty @Suﬁﬁﬁfﬁt‘érwﬂpéjllaﬁ’iﬁ‘éhrtﬁbﬁﬁgﬁ}s‘r?ﬁcm Hut not always) the
dressing a variety of goals'in the Cleaning

'cleagmgfdfegt ofpareqy@rvgtspmlﬁsps ocesascd fvﬁb@t@]co@e@trgp@m; amd therefore, in
ord nganl iz thed (raanallr(fg(e effeR ?{haetl{q%?d gcgrggosn?ont r}l% cro%centra!tlonfof the
active species is ideally maximized. However, due to cost, environmental and safety
concerns, cleaning and surface preparation is increasingly being carried out by using
dilute compositions. In order to compensate for possible changes in the cleaning effect
at lower concentrations, the cleaning or surface preparation may be aided by the use of

some form a mechanical energy, such as megasonics or jet-spray processing.



containing netallic species. The netallic species my
be left on the surface of a substrate after, for
we@x@a5e77 Chemi cal Mechani cal Processi ng. Typi BEI/U§2008/612240
order to renove these residues, a liquid conposition
conprising a conplexing agent is used. The conpl exing
ent attaches ta a central netal ecies by . .
1005 PAscRidiEN e gesd oA rBres Bltaan DrHat Bt sigle-
wafEOiHal YAchGRBC 3 8inY ViRVt Assih A GatiO Sof gb@ls iR NRMMMing ér surface
the conplex is nore soluble than the netal species by
preparatiginfprogess.f aci | i t at es renmoval of the conpl ex.
ternatively, if t ed. fa LS.
(00ft) Bedliotianing I uBOP b el ERiGLAS b By SPledRE:
conﬁcaﬁﬁﬁl%ﬁ?ﬁtaﬂlib spesiek utthe nietdlng speciesn3fbet16ft ofith@burfdselofae.
[ 000 One problemw th current sem conduct or

subgiragaftas; fiog cagepiesChemicabMeehpsicah Biesegsing ehyperdly, iperder to

o sarve their i . _ :
e kLS R BT AT AR R i . T
compiekineigeht sdclesto aseenlrabimetabgpeeies by doowipeion ekiodgh a non-metal

This is _especially the case wth acidjc conpl exi ng _
atorg e ESuDE SOMEleN 420 PR CUTBIPGHAT: o eEmPIaci {hipogpplex is
moxrte E@luBfeQﬁ%?ﬁl'e'}ﬂe Ql%?re&és GANSAIE it BEHERES re AR &F tﬂgl:dm{)lsex.

t
ere is a need sem conduct or processi ng agen
Alterivatvely, € thetomglgred piodecttionat shlutde &l scdutimy, itdteesmeshi | e

effectivel erving .t heir intended nction uch as
pasYTRaERY oPTPINe OHRrETIS ATERge &l e bHar Wit es
[0067] € &b RO rEblehWith BErrEM i tBOpIBE QSRS S geIMVINRYthE) have a
| NVENTI'ON [ 0008] The present invention provides for
tendepeypesiant wiesseavedthiir inferdeadifumgtionsgeh agsejrgmoval of residues, but

' o . i ) ‘ o
s 0 TR el BEPARLPPafbr SocLRPASME SRR YBlrovice. This
espetidllynpe 0k withaidis icompidxilgeaehtso s Leslguhdlsetativityy oif g

at | east one am doxine. The present invention further

actigf el ihe PEOCESTRSRETE Fa9roeratHFrdc AGFPIHNELY. RIRITHARIOEr
: sem%\/lﬁl‘f&or ﬁrB@esQirng%géﬁs GBI mot Qg%rregs?@é ﬂo%@nﬁfbﬁ) Sidstthfes, while
W th a sem conduCtor processrng conposition according
effettovedynserving tidir intendpd éwictios, stichiasrprovidieg forgbeolielation of metal
I nvention %grther ovi.des .the use of the

. r
ion tesivELFIgREr GPTiRE DedRRT Y RBRI S on of any one of

t he previous clains in sem conductor processing. The
Sﬂ%@ﬁtﬁEu:.lawél-!!lﬂa:!(—)ﬂJrther provi des a process for
reparing an am doxi ne for a sem conductor processing.
[00@8& nPAiPEeSEAt invertigprpyeides taspmpesitigns qngkitsiskitakje for use in

sem&éﬁﬁ@ﬁ%%'&%% iggtrn Ll% ete %Bﬁv%lé@ﬁég%gwe%ﬁﬂ&l Polishing (CMP)

and &dsi80 3trippia) dompsisingiat leadtent compoaid eormaifiing@ o &iabtydmat i on -
product; and (b) converting a cyano grqup in the.
amidQgxims e TG IPERSEHHN KEnoien dRrtherRE0 Y AesPrassss fer mpnfagpringa

semfiORASH OEEi RS tHeMRodeRY ESth Igﬂn fredti a.tu“b?ﬂé‘éitg i a semiconductor

processi ng conposition nprisin ast one
proaessipgcoTdpasdtndneaaedriingto dngyasie of the mavidox clagnd. URet proseal

) r.oup. . The senm conduGtor pr.ocessing conposition.m

invaRiiOR HHTTheR RTVATS 16 e TR SATHERTUCIOf GRACSSSIRgIComBRNt of any

one Bf Bfe9r@RbYs clhif® 1A 9BMERNEHLGbOProbdsenS Th8 Pr&seAtiasédtiodTurther
is used in sem conductor processing. |In one enbodi nent

providestarofasy Eont preparingira aneidpxiorediee & ggmiconductor processing

composition, the process comprising: (a) mixing a cyanoethylation catalyst, a



process conposition is used in a process for
manuf acturing a sem conductor device which includes
w0 b@eseep? of treating a substrate with the PCT/US2008/012240
sem conduct or processing conposition. [0010] The
am doxi me may have any of the follow ng structures:

NCH . ). "1, (B} R NH2 R NRaH Rb R
nclqREhgRE 4 AP BRI 1 PO 1 SRS P P PLEet and
(b) Rﬁlv?ﬂﬁg IERR6 BEAY ihhe & R6bllafib® Pradiukdinto AeimIdealne! |

aryl and ‘heteroaryl. I'n one” enbodi nent, the group
[0007]r @r¢ gmbertitedt efghe frvepton isal seouedngHCIOf Pragessing composition

am_doxi unctional .group.may.be, an . -
con{ gt st St TP 3 e i Ao rou.
TheQeaiigondhE&GL plock ¥irauinhyysitRbaL tedibstahhigllypfreelfismnBetahirons
the conposition is obtained by reaction of a

andpqeeQisp Kreferail s theassmiernglstor pipcesing-cogppesition s gged in
| . K .
serEinHL Bt bickirRitn ofY HEBOMRT, GO MY B RoRBn the kifigtluctor
pro@as® ti@mp ok thorads vaed thoxprvecssdyr menudadtuerg d séryicoaduxttoradevice
Wi th hydroxylam ne that js not _produced jn the )
. whigh inclides theesten %ﬁ%mg[aéehszﬁatq With &he SercNAUCIORBERACHERS |
gitflopMPound contai ning at | east one am doxi nme
unctional group in the sem conductor processing
[00npBs dmidnxing mey batesahyfafolme fdllewgmpsipictwesisi sti ng of
1, 24 5, 6- hexakgpO [ 3- (hydr oxygHn no) - 3-i m nogpRPY!

Hexilt ol , :
3,31 3",3"" - (ethafle-1, 2-di yl bi s(fjazanetriyl))tetjakis(N

el prop de), 3.3~ e- ®
1, 2- di W' s(0xy)) bi's aﬁhydrgxypr opé{ﬁf i danide), haReRe

or tart¢eestthatkaiyi no) - N - hydr oxypr opani mi dani de, .
3,3 - &gi erazi ne-1, 4- digl ) bi s(N - hydr oxyf)r opani m dam_d
wheggin R, Ra( Bo tdhBugretindppgndaqtly solasisd frompalkitl he@eaallgd, aryl and

- ( - . .
he g TSRS, S SRy Codsds s conial aropn e
amidoxiMe-faydiomal/grduf M E0MA KB &2aup, PGEIeUBRW QrOdi) a4 @ryl group or
henyl am no) pr opani ni dam de, '
a helcraryB&IONPy i | ot ri s(N - hydr oxypr opani mi dani de), 3, 3' -

~ [0018: 2n Qh§ﬁ163§rﬁba&ihﬁm{ WY ARikdoRimd TnROESHRHNNI SPLs *a)‘is_ka)éxﬂE)ch&ﬁ

ne-1, 3-di yl ) bi s(oxy)bi s(N hydroxypropani m dam de),

reacgiog'of @nupleophitet With am ansdisiujdsl os (Sabsivwted acrylonitrile and

sl o RV A AR g T S or e o

group iito §r2arthoxime may be achieved by reaction with hydroxylamine that is not
hydr QXélgar bam m doyl ) phenyl azanedi yl ) bi s(N - hydr oxypro
progsicad iR thspresence mgtaBiangp o

00 X BB a0 W

fundr:logal- gfbhyd{m_)wmmmgdhcrrbldmtdei,ng fbinposition is selected from the group
roxyacet i am de : o :

conﬂguwgyfe;f?lo@f@?-ﬁ*@fﬂy%—%%yﬂ%esafmw-&azmlagprowl-Hwtol,

3,3',3",3"-(ethane-1,2-diylbis(azanetriyl))tetrakis(N'-hydrox ypropanimidamide), 3,3'-

CcO

(ethane-1,2-diylbis(oxy))bis(N'-hydroxypropanimidamide), 3-(diethylamino)-N'-
hydroxypropanimidamide, 3,3'-(piperazine-1,4-diyl)bis(N'-hydroxypropanimidamide),
3-(2-ethoxyethoxy)-N'-hydroxypropanimidamide, 3-(2-(2-
(dimethylamino)ethoxy)ethoxy)-N'-hydroxypropanimidamide, N'-hydroxy-3-



hydr oxybenzi m dam de,

3, 3" -azanedi yl bi s(N - hydr oxypropani m dam de), N -
wWhyapo5820Tt ani m dani de PCT/US2008/012240

N - hydr oxy- 3- phenyl propani m dami de ,

3-am no- N- hydr oxy- 3-(hydroxyi m no) propanam de,

o i e AR ARG R Ay SroRminRaide). 33-
@, 2d|\{|) I%«é\r(lﬁ'(gJgﬁﬁlg&y@%mdﬁ}%ﬁy?’%mﬁ)ﬂmﬁﬁ&% ,3- dlyl)bls(oxy)bls(N-

dr oXx anebi s(i m dam d
hydidxyhyopaniyidsmoides, &, 3 1221 -Gaethplezanddiyh)pi(ethgne32, 1-

iy S GRRIA TS AR rinsn R AR M NS £1 X1 e
(hy@x’ﬁkﬂhﬁné\iprdb?%@etmmt 3pi.dagrde, product

ydr ox henyl aceti ni dani de, 2-ami no-
hydmx_yhgr@am@gm plpﬁndgmanngyl)bls(N -hydroxypropanimidamide) , 3,3'-(2,2'-

(3- aﬁim% 32(?1ggr%g(?r)fnlgo)spg‘(%yl%%cﬁ§M@i§@ma% %ﬁ%bm(oxy)bm(N -

hydﬂjx@pﬂopam(ﬂmhahﬁfdéb N@ﬂlh?ﬁm&moﬁamﬁﬁ&mmdm NHhi de,
3- am noi soqui nol i n-1(4H) -one _ oxi ne

hydmxyreagimdgmiden oY -y dmxyr ?@V@wm)ﬁmnawmm@m% N -

' d N -
hydﬂéﬁgﬁgﬁkgﬁwﬁﬂﬁ%% g;‘%ﬂuaggc}%?'lblséN -hy roxyﬁ)d‘opam délrmox e),
hydfoxgoctsyind darmided fihydroxlytb piinyl propanimidagvidat 8-amino- N-hydroxy-

3- (hg(H{bOd;{{lnﬁlggprpéﬁq@pﬁ ?elflrgl?lsfpﬁﬂ{ R g%glgﬁnrlegﬁﬁfc%g& 3-amino-3- |

(hy%}gﬁfsi?rgﬁc?)gg)p%ﬁﬁﬁﬁﬁ' 1 m'étcﬁh;‘i&bﬁﬁd%inﬁdi&ﬁm& hyq'1 N QOLP

dlhmrQ&)@ea@rsb@(lnedmnds) o {l@d(qxvcﬁpowyamnndamsie; M-hydesypt
t.hane: azane tri

metBﬁ?s:tﬁzg}[n %@? r{ﬁmw}oj}ngx{,g Fb%glgll?]ﬁlr&)g% di ?m r%;cya etlrrudamlde 2-

chldr@N&nryﬁroxyacenmldamlde product N'-hydroxy-2- phenylacetlrmdamlde 2-amino-
' di yl bi s(oxy))bi s(N - hydroNy ropani m dam de),
N'- fwd(caqyé@w 63 , Q2" -awy eqliglbyss ogﬂﬁpmafaﬁm@mde) N'-hydroxy-1-

ooy RBERRL s S A B ik prnpan s

© oxide bﬁB{(Rydroxyammo) 34- d1hydr01soqumolm 1-amine, N'-

(di neth lamno et hox N - hydr ox dam, d
yd@xmnn ‘P 1%%315 2‘?@@%’9&“ ifmq%ré%ﬁfgﬁf cHlof -
hydng@be&Imma%aé ot ri s(N -hydroxypropani m dam de), 3,3’

(2,72-bi s((3-(hydroxyam no)-3-i m nopropoxy) et hyl)propa

[001H- 1In3naitginptsi enflmdjinbits the-compdnnk yentaipag atilekshonpedmidoxime

fun%%yggl} é{églg*ﬁt 0%t h{ﬁggéb‘gedl lé%%{sgljn?g %%nrf)%gll%bg ’islse?'ecwa from the group
con@‘bt\’r{gzj 1 1I52,94y9,6- e R4S -CHAIH ARy OR@TY) B GaRb®Dy1 hexitol,

i s(3-anino-3- (hydroxyi m no)propyl)acetani de,
3,3'3"3"- (et@alqul,Z -diylbis(azanetriyl))tetrakis(N' hydroxypropamrmdamlde) 3,3-

(ethaXed!i 2 gﬂfig&;?)mlsgﬁg hg&#&ﬁ?ﬁ(ﬁoﬁm&%’d%hwbs(ﬁl\ithﬁéfrﬂfn%ﬁ@r °

hydfo’oky@ropéﬁmﬁdhrﬁﬂle% Bhpiieraaiheril nedlpr)bnpw dnenedipydpahimsideinide),
¥r}‘? ilgl s(oxy) bi s(N - %dr 0x ypropani m dam
3- (%@yoxyeflmy giop¥propangHsiamide. Hf2-{4he i nvention is a

(diriBh {198 &Betasge@ehbsagllg )ad;hgqyfng@o dafm@%sf@rnyg qugt or

processi Ng CONPOSI The may have’the”steps
(phefylgnaio) pnopanitgi damigea A% B ryitatoitis{NE by droy ppropanimidamide), 3,3'-

RSB bR teR Ry Puptmeny Bunthi o nter b} SoMPr RS -
hydAxybRAaAinA 88 RER3" 9o, QUnétRylabed SYBRO&hME- 2 i on

product into an am doxi me functional group. 'n one
enbodi ment,- the catalyst does not contain netal ion.
Exenpl ary cat alysts include but are not limted to

4



one or nore organi c ammoni um hydroxi de, preferably
sel ected fromthe group consisting of

whew2pse2r1 met hyl ammoni um hydr oxi de, . PCT/US2008/012240
di met hyl di et hyl anmoni um hydr oxi de, tetrabutyl anmoni um
hydr oxi de, tetraethyl anmoni um hydr oxi de,

iy oD by SRR BFORAb A s S RERABHIER hycl oxi de
(hy@odyidihoypRigiYjab&amydeanmp-pgn hydr oxi de. In sone
enbodi nents,” the nucl eo Eglflg‘lcont ai ns oxygen and or

hydraxtycaipemimigioy hphenytazengshyl) i s@Etydeox ypropawimidamide) and 3,3

enpodi ne he .nucl.eophi |l e i el ected,fr < .
.S e S PO BRIV el R B E6 20 BT B D pisg-
hydfd@m@ahyﬂﬁdalhﬁie@,r oal kyl, aryl and heteroaryl. The

am doxi me may be forned by reaction of the cyano group.

[0014) tAeotbsrameiadimeaitaf she ipvertirnis aupethodokpygparengsn amidoxime
for Fg&%ﬁ%{%mr:b‘?ocelsﬁn g leins Hgﬁ"’?ﬂé me{hlaﬁ n‘ﬂp %Qﬁgﬁ'@stkﬁs of (a)

eactl o e cyano group 1°’n
mixingpaoginbythglation cambdy atnuelcbphileyadanydpim-nesaturated ingtrile to
' not produced in the presepce of netal ions.

[0015] .
Prodhcs AN At oreROduft Rk(D) AORYS iRmAtileashont GEEOET P in the
cya%éc?ﬁ'}lb&gl Frodtt fi Ao%nUmidoxifteIshe sl rBuf).hﬁl M@é{_&l’i}gﬁ%ﬁt, the

a semconductor for electronic applications.

catabyso desssnot comtpini reel pne fxempiarg natalystd ondlude g coe otrignite to
t he nmet hods descr.i bed abave a I vi ng. th

one R meRs PR SR Fuf ot maEroDhR o Rte proup

con§ssf Nt riFe thiand AN HYrdO@L @l mdth§l dRiteR SMnonium

invention relates to a se'm conduct or pr QCGSSI' ng'

hydeaxago sdtrabotyldnamonisen hydroxidey tetwanilid aromopiuse Bydionile,

7 em. con [OCESS| 0l 11 [ N
g RER B e, BRI S RTRPTIdb8RS oBh it
tetrap6Ashinoaium BydrsRideaht yriseihgibans ylahhonfuneBydroxide! @h some

ions. For 5. WD 2009/058277 PCT/ US2008/ 012240 L
embodimpte the mecleanphile cepiams oxyan By Qmitreges asitinaudeqphyle centre.
In o Eibod TR ARAIMIES selicted B0 PNREYE OLOLARITR, and
R, aabndepdndeptly kalectedbfrght alkyl, hetewalkol, agd ahdWwewsoaaloithe100

.pph (parts per billion) or |ess, for exanple aboyt. 10
amifi s T by et ibp 85 e Bt RPUR R TEIFYGBoRIEN o product
witP£88urtd 68 ko6 A4RIHe! I ohdleBbEBMehO thddrBMBRime is fornied by

cont am nat’i on "of the conposition with netal ions. For
reacgign 9p the, cyiaho groaipao tsosylanoeshyladempioduet with bydrox laminet hat is

is preferably speci.fical.ly prepared. ultra-high purity
_"mﬁﬁ)tdg?‘?({lflﬁﬁeaﬂlcy?ﬁ'f%&?,f’rrf ae}é‘l)%/\sstare t hat has not been
[00153" enbthet cedbRANBEtioF thiSigderitidn i b PRRESS floh Gre XREXOSIrTdcOdf a

metal ions can |leach into the conposition fromthe

subgjragesidnihe manufagierepl/a seapicarAucks feisleseaniq apligatienst diwedrocess

comped g GG, Sy 256 Ry CORRBEY WAl an

applyretthe amidoxirhacd thesudiace pithe ybstdae. conponent s of t he
conposition, the final conposition is typically not

DEFADEERDESCRIPTION OF THEANVENTION ess it has been
carefulTy handled and treated. The viscosity and

[00F6]" RS réRABINIENtRn 2RIds16 ARBMIhdRIOERDEEsBIg composition for use
conpositions can al so be
in semiconductor processing.

[0017] Semiconductor processing compositions are well known in the art. A

semiconductor processing composition is typically substantially free of metal ions. For



tailored according to its use. [0018] Sem conduct or
processing refers generally to any step involved in

wo b@o/osmemuf act ure of an integrated circuit froPCEHUS2008/012240
sem conduct or substrate. Sem conductor processing
i ncl udes residue removal, Chemi cal Mechanica

Pol i shin and reS|st stri ing, . lhus the
exaigples B OB C T ebr SRR ign ot e 100 e P isaqey miltion)
by Wa¥RIYr18R, SiRA as B IODpnilby Mefeht §r 1&@; for dKa %&&M@pm by
in, residue renmoval resist strip post cl ean
weiglir dess.07 2adel @b abowtdﬂowb(gammer éslhox[)omqjs fion ew#raple about
10 pggbr%:fess is rtecrflglre mrtlgé ncg%%c#snt},onntr Ce% %tl:en t e?cy J:aqgfﬁllg lljl( ?xtder to

premeﬂmﬁarﬁﬁml 69 bfithe lcomppsicion S\Slhngetahﬁbné\ F§led)’daﬁqﬂ‘td Gcther
treat nent apparatus. Sem conductor treatne
CO"’&’BB‘&PBPQ@B§Seér"éat% Fhe W%ﬁbmrqfﬁrabwespswtﬁcaﬁhereagrﬁarl%ff%xélgh
(0] f@ﬂg
pun%%gtre gt Ens Ex anp 1% ﬁregg fgnmca% nd b%‘eg'r p rfglg}é glg ?%éd%g ubtl to
pre@apphicgbopesitian emwal jonk pmwiead¢intdihe abmposﬁemfmntlhﬂcgﬂz;ssware,

rocessi ng apparatus, for e need to be kept in
thergby,mgking t OSEIRY YnsHitahle )fgor;{gi* agy é?fB’ICB“‘i? oy Hng%?Fu‘
compBRBLE NELAHIBRN, if RAgdii@dorhBiEdin O%‘fn%ta? tinks 2l ﬁ’seﬁ% rri%l%ﬁfacture or

in sem conduct or processi ng. The term'
punf)eﬂrercsntponmieOf:thmpnmtosmnn,dhe flhé mposmmius:tmcally not

osi ti.on t he se nduct or
subfib3EHT SR osTRaR LT CR O e SRS iRl R rgared. The
v1scB§1QVzkI(Mrﬁa@e B siON Gf B&RicoAdGuctorrodssing teMpeditibMecati dlso be
@a/ e&?row ded as separate parts and conbined at the
tailgseq pgcopding teits wse, f or exanpl e, the kit conprises a
e . 7( P 240
00 3] SRl -2 AR RARTf Y AROP A
manufdrnas iof ko inte@ytel @irtuit ﬁbdﬁdsefrﬂbomﬁetoreubdnme V\‘b'fdriilcbthﬂxctor
ap aratus itself (for exanple as an additive in
progsPeIming @@é&swﬁg@aa@h Chgnical lﬁleclmnrf@&%wshaw& (c_@lyﬂ’? h‘éd resist
t t I
stnﬁg‘irgganp’ﬁgﬁltl%@%nggms ! CF\(/{FI’%E: gg\érllfn c&rﬁ?eﬁ?&@?p OOZ?r&EI‘P( invention can
be usedhing buids obolimped essiinges dnpesidvabresiof strlppmgr BEse@MP clean,
nventi.on ther .provided as a kit or by itself,
and@%?ﬂb?é‘é@?&ﬁ%dmg% conpound. For conpl et eness, it
(0019 NRLAE cfbBdintdAE thepreser HRAHE alsb PEIIARS It &J}hﬁhdlﬁg?;a
scope, but is not limted to, small nolecules (e.g
semwmﬁmoraprﬁeﬁsel@g|campmngmforofse 1Dgnigpndystas\prodessing and a
semlci)&ag%!rtr(grrtgeangﬁt ag)ﬁlir%%s S%F)g%i@.? L%.ﬂgezg@ggg %pp\gga’tlases are well
kno@'ﬁmpmd:mis The zfp@ﬁiamnﬂw;tf&f e@h@ﬁ@%lal’@ldﬁat‘oalai’[écﬂﬁdyzal Polishing
been described in US 61/000, 727 (to Wai Muin Lee,
appFAst Fsample ﬁf)%?é?IFPQﬁPCEQSrPﬁ‘Pqeﬁl%aPI@ﬁ@P%tslaffgwaﬁ &Rewn in the art.
[ i.GA
s e R T S S
enviférirserapiiol exabplem 8 bizas rd)dmbnamrxﬂmnlt ree thmnpquméSuxtaﬂefor use
ef fec 4| ve i n sem conductor processing and nore

in SIREERGYCE QSR8 -be used in a conposition for renoval

[0021{] "ﬂxteeh%érrﬁ eRik dH8Srs b AP RniYiRRiohdf the sERfcARILIOT PtdcREking
al so shows
composition and the semiconductor processing apparatus. The kit may for example be .

provided to an end user as a single item or the kit may be provided as separate parts and

combined at the point of use. If, for example, the kit comprises a Chemical Mechanical



that am doxi me conpounds are effective for use in a

w de variety of sem conductor processing steps.
W 0®28382The sem conduct or processi ng conmposi t i PCT/Isz008/012240

conprise sinply an am doxinme by itself or it may

conpri se ot her conponents Wiile it is contenpl ated

that the am doxi ne used in its. .gaseo
Polf{igapynE L oRoRRuPt FrobesigesmAaR PR TS R igindba for use
cithePWRAThE AfparatdCRAUNHUmpld @ ANddANieTR OMY) §i6in a step

di ssol ved or suspended in a solvent. [0024] O her

subgasjrprfrierie.s- thalﬁt@r)nbe fraatmenieef 4 Fubstiete v thibs iappasatus (for

be included; b b
exalle FREA NP ElBlng W) "Ce' et une; hydr oxyl ar nes

[002HY Dige sdﬁﬁbwdﬁdtor@hﬁieedimgﬁgmﬂgemcm dfalie pRseGhvemeidh, whether
- surface_ passivation agents may be included;_ and
prowided a2 ki 08 birifyelbeompriseiianemidonies comprousig) o eomplefangss, it
is nhjeﬁlﬂ'ug i S‘cbhzgﬂuwy npﬁd@@\tvﬁﬁmq}é debsEblit is Ilﬁt limited to, small
ternative sol vent may be wa ér wth a
moleculso(evge rlntavx@g .aemolacwat weight 6fhi00ics balos ifdad examipid500 or below,

wat or ter with arate i nm sci ble sol vent.
suchyps g‘ﬁ(i e\}%‘\i‘l’\ﬁ O‘ﬁgﬂ’é’e%scﬂng ’ﬁf‘tﬁr bé water-free (e.g.
[002A)Yi T¥ @e\WRhRNASGREBIpindiln §erﬂﬁbqaﬁ§or%ro!:é:‘s§ % %k -had BReady

am doxine is preferably soluble in the solvenl syst em
beendestribad ihg /000, BAr(td® ap Mow Id@demtttledt ‘Heompasitnes cdmprising

Cheﬁ%wgba ev&gtcgrﬂ aélgrﬁ’%%npﬁag)gnw ! exagg §27T-}ns app:ﬁcatlon fsqr?corporated
by refeléidePefedd Qﬂ-lerCt[}’o Q%ﬁs] ap gneatﬁﬁil SHOWis ffat AR @Y TofidBunds

conpri se any nunber " of oxi me functional groups.
are effepvp "I‘:é?m@%@quf@ﬂg gnd mogg epeedicaly giebe used in a
conﬁmslglgé 'ef&r“rteg%)??llpdcf Ih a?reg'l'dpg f?cgn% E&H{ﬁg n’gﬁe %ﬂ)\ﬁ%nﬁ@rgglgg Shows
thatMulitoxigderioatpeunds areieffgctive fafusrihageids vaifiey of senfddaduddr
reasons, for exanple because nulti-dentate |igands
ProGess{ng $'5Phave hi gher association constants than
00 n%&%h@é&dhb@? fi2 PSSt oASRAFE
[ Zlﬁg usef ul orBexgsﬁﬁlg:eu fagllt OI ta@fn(gﬁl%rﬁgg ?r@a%%n oxime
by itsalf @r utona)emmsercnlsard:aemohcmm Wlest,llstaUEmp[lﬂ&ESﬂat the

.ot h f d 1' te | ds i .
sl TRBGER o0 S b EBTRaLE o P das fgcorape wiERopiwvided in a

liqufdéo Ridal AdeetdinglyNihbafdidoximle ¢S] bel diss%l\ré@ror suspended in a
enbodi nents, water and/or sol vent "sol uble |igands are

solvgplef erred [0030] The present invention furt her
[OOﬂgo%tqg compin t?%?ar?r 8150 rOdPu%I{:cri] % %e%fe)ﬁé)ggl Egr example, acids

vice 10or ‘e ec I C applrcatl ons

maycnipeluded)atasaniy B@maltﬁiubSdcﬁ&ﬁt@rsvmﬁ;&'lb@mcﬁﬁléﬂclﬁy’tﬂbw}tl&hmes
processi ng. conposition of the present invention. In
mayshespcludeb shaiHbg age%@atx b¢ Hcludscwitaca Ppwivagpn agents may be

e B A el oRahht B, "F Y other embodi ments,
[0025] gHde sob/nnemtthahqmdsonfpoanbnl oxdyrbeSvated by toelf. USkegnatively, the
solvent may be water with a co-solvent (i.e. a solvent that is miscible with water) or
water with a separate immiscible solvent. Alternatively, the solvent may be water-free
(e.g. having a water content of 10~ moldm™ or less). The amidoxime is preferably
soluble in the solvent system used, although it can be provided in other forms, for

example as a suspension. For example, the amidoxime may be water soluble.



-~

The am doxi me functional group [0031] The am doxi ne
functional group may have the foll ow ng chem cal

wo oooab®277 NOH R NRaRb or salts or tautoners tPer/esfons 012240
Firstly considering the am doxi me functional group
itself, in one enbodinent, both Ra and Rb are

drogen. . | n_anot her enbodi ment, Ra and
[002%](1 eﬁ%ﬁgﬂprw%wﬂgglgﬁ can %ﬂrﬂwse MY ea&%ypdomme functional
groﬁ’ﬂ kyl -aryl, or alkyl-heteroaryl groups. Ris
[ ndependent ly selected fromalkyl, alkyl-aryl, or
[00A1]kylForrsetrere@moﬂlm@tameatemumM@mwlmmmn1a§mgle

mopi 4 oot Bis b e Pl P B P, Ry Benge

bindih@iOativariagkisIfesd nlimben JiredZons Foieex alripl1d Bécause mu1t1 dentate
nom nal | g coval ent bond with the nmetal centre.

ligagdotend to bansdughas assochmaRsonsarnts, fap gponpydeitate ug@tﬂs\m higher

o R LSO TE RS IE LS S5 g rovemor

resitliRaREdRs thesuirfaks. case, a counter-ion (X) bal ances t he
$§5|t|ve charge on the nitrogen atom An% g‘:dTe -ion

[0028])y Ipeothesembofippents.dhguse of masordratate pigrdsds pre na
mﬁ,(%dhgcﬂr Fé: ﬁlgeﬁﬁ eamfle fQiLQfSe é)@ﬂ)en% nmlsbe

[ ndepen [ ected from hydrogen, kyl ,
(00264t dnwtlaf!rlcydbodahémd; -waad:qdnd/(mrsolavbinydolum bgamlsynte pretamsd,

r00301° R 15 ol trelhe” pidists & PRORE ros PRt s RiCggiuctor

so as to formone or nore 003 It is also
semirsnductphprocessing@ommesition of thespresent trafgnmm sonmmthjments,
the l\l l_%on%entt)HBgngf RF}ID 1mcg|s EL%OB 'GV'J]% arlrJlE) n&g f%F example
€ accessi e &n I'ng on rudture o
0.1 triwdﬂ? orJes fn o%ﬂpﬁmdﬁnddn@hl gt sdncerﬁﬂratiqns of amiitdxlined will be
one or both of the tautomeric fornms are included
usedhi t hi n the scope of the invention. [0034] Accordingly,
t he ami doxi nme functional group includes the follow ng
The amidoxime fandtionabgrpuihei r t aut oners: NOH NOH NOH NOH
R NH2 R NRaH R NRaRb R NRaRbRC It is again noted that
(0034 sBhremneidbuidienfenctsorRl geoyp mea ychmye ¢l dlowingyetenical fomaula:
of Ra, Rb and Rgy,[0035] For exanple, the am doxime

functional gr oﬂ]:cl udes within its scope:

R NRaRp or salts or tautomers thereof.

 devRB%br aéctRﬁu&@wc%@hsomeqx@&@s @cﬂﬁﬁt)ﬁ‘s@ﬁg 884H{ng0l subStrite YthCa
R cyc

Firstly considering the amidoxime functional group itself, in one embodiment, both R,
and Ry, are hydrogen. In another embodiment, R, and Ry, are independently hydrogen,
alkyl, hetero-alkyl, alkyl-aryl, or alkyl-heteroaryl groups. R is independently selected
from alkyl, alkyl-aryl, or alkyl-heteroaryl groups. Iﬁ these two embodiments, chelation
of the amidoxime to metal centres may be favoured because, in reaction with a metal
centre, a proton can be lost from NR,R}, so as to form a nominally covalent bond with the
metal centre. In another embodiment, NR Ry is further substituted with R, so the

amidoxime has the following chemical formula:



NOH R N(AI k)3 wherein Alk is an al kyl group as
defi ned bel ow. The three al kyl groups may be

WO pbepsndent |y sel ected or may be the sane. | nPCHES2008/012240
enbodi nent, the alkyl group is nethyl or ethyl. 9 WO
2009/ 058277 PCT/ US2008/ 012240 The group appendi ng the
carbon centre of the am dggynme functional group [0036]
Turning now to the R group (the group directly joined
to the carbon centre of he am doxi me group), R may
contai n any nunber of c @t ons (including zero).
Wi | e groups having aR esser Nfufif&r of carbon atons

i oA P62 (EPBARAGS S, R8I ;B hE nBHR A, A
couivet-fonwad ebg usedgfd? @RSmpRWhhgide, roadts nodwa‘mesomon a PF6 ion or a
carbons can have ot her advan{ageous properties,

ClOej@mRemaybe tndepgndept y peqtsdaompysregesy gkyl, ﬁefsfféalkyl alkyl-

e r
S TRl PO ALt Bty chaged
or nmmbrghnsedfﬁargddhe R group c¢ontains 10 or rmr e car bon

e 10 to_24 carbon atons.
10083 ° This ot hi i 8o i 8% Res oo Qe ainercay ar RgHeo R
s0 a6 & RPMA RGr nidtpges) - The al kyl group may be
conpletely saturated or may contain unsaturated
(0034 oUpss also.retedthgt arowioaime ednkexin agitgtamecyne f uncti onal
groups, 3@ the term ‘al kyI " Nu&conpasses the fu@iHrs
"al kyl enfg” and "al kyl yne" w|jthin its scope). [he al kyl -
group y be sigalghs chai d oMb-F&ﬁehed. 038] The
al kylg-gro HRBRY be unsub§ (i.e. theg@l kybygtoup
cont a| ns only" carbon hydrogen) The unsubsti t ut ed
Theahlk@' fauggmoarpnasegr ey nofse ageessivde dﬁpesdmng roattbd struceyrg o [thesR
OSSIb|e tur ted unsuslltuted QL oups
gron.}pn C(?%%o ex1§ nly Qrwio pvloneso(gc oft 1: automeric forms

are wmhe@wwi the@c@ﬂdﬂthe geentad yl , tert- but yl
clobugé pentyl (branched or unbranched) hexyl

[003( r dxrerehingly, e BPadeEg fungliepeharoyming hdse i eoﬁ@ owirig
fun#@?élﬁtﬁgﬁg)éhﬂp gydmﬁ(r?r anched or unbranched), nonyl

ranched), and decyl (branched or

unbr an¢lRBd) . Sat ur &Bd unsubst i ed al kyl gfBips
havi-ng|fa greater nyjmber of carfons rmy al sof|be used
Q/cl [ kx gro aI SO SO t

grofip  may"tonpfi se, “IH exafipl e, ﬁﬂaéﬁlcl opr opyl éiﬁb'?jp,

It is AgSiyiGlotRlatAtih s@fmeembodirtattd R e congegtdto Gne or more of Ry, Ry

cl ohexyl group, a cycloheptyl group, a cycl ooctyl

an &?oup a cycl cononyl group and / or a

cl r :

[00%)] P%??Qé’rh%lg tﬂg‘ﬁnﬁg&ﬁﬁl@f oc;f(Llokrlrgl %}B ‘C‘}ylncgfrdg’s’%h § scope:
to the am doxi ne through o nore car bon atorrB 10
WO 2009/ 058277 PCT/ US2008/ 12240 [ 0039] Exampl es of
am doxi me conpounds congaf nhag, Lnsubstituted saturated
al kyl

wherein Alk is an alkyl group as defined below. The three alkyl groups may be

independently selected or may be the same. In one embodiment, the alkyl group is

methyl or ethyl.



groups include, but are not limted to: NOH\ |”~NCH
NH, v NH2 NOH NOH NH2 NH2 NOH NOH /jNOOHH v v NH,
WORG9/05§2YY NHZ NOH NOH NOH NH NH= NHz  NOH NE&H/Nb2008/012240
NH= NOH NOH NH2 NH= NOH NOH NOH NH, NH= NHz NOH
NH2 NOH NOH NOH NH2 NH2 NH2 NOH NOH NOH NOH NHNH
.1 ‘

[003)6&1 C lTliIgI?m g?‘nlélgv tgrtﬁe group {[il‘le group %1recNP_Jlomed to the carbon centre of
the amidoxime group), R may contain any number of carbon atoms (including zero).
While groups having a lesser number of carbon atoms tend to be more soluble in polar
solvents such as DMSO and water (DMSO may also be used as a co-solvent with water),
groups having a greater number of carbons can have other advantageous properties, for
example surfactant properties. Therefore, in one embodiment, the R group contains 1 to
10 carbon atoms, for example 1 to 6 carbon atoms. In another embodiment, the R group
contains 10 or more carbon atoms, for example 10 to 24 carbon atoms.

[0037] R may be an alkyl group (in other words, a group containing carbon and
hydrogen). The alkyl group may be completely saturated or may contain unsaturated
groups (i.e. may contain alkene and alkyne functional groups, so the term “alkyl”
encompasses the terms “alkylene” and “alkylyne” within its scope). The alkyl group
may be straight-chained or branched.

[0038] The alkyl group may be unsubstituted (i.e. the alkyl group contains only carbon
and hydrogen). The unsubstituted alkyl group may be unsaturated or saturated.
Examples of possible saturated unsubstituted alkyl groups include methyl, ethyl, -
propyl, sec-propyl, cyclopropyl, n-butyl, sec-butyl, tert-butyl, cyclobutyl, pentyl
(b_ranched or unbranched), heXyl (branched or unbranched), heptyl (branched or
unbranched), octyl (branched or unbranched), nonyl (branched or unbranched), and decyl
(branched or unbranched). Saturated unsubstituted alkyl groups having a greater number
of carbons may also be used. Cyclic alkyl groups may also be used, so the alkyl group
may comprise, for example, a cyclopropyl group, a cyclcobutyl group, a cyclopentyl
group, a cyclohexyl group, a cycloheptyl group, a cyclooctyl group, a cyclcononyl group
‘and/ora cyclodecyl group. These cyclic alkyl groups may directly append the '

amidoxime group or may be joined to the amidoxime through one or more carbon atoms.

10



R N(Al k)3 wherein Alk is nmethyl or ethyl and Ris an

al kyl group, typically but not necessarily straight
web@onsst’77 R may be for exanple an al kyl group PCT/US2008/012240

containing 8 to 25 carbon atons. If the al kyl group

is substituted, it may for exanple be substituted at

osite.end of the alkyl group to 1. doXi
100395, ERAREIe! &1 feSime torfng gl ol SRebM TR Tty
grolifs indRidabid@xd AR 1Ghieddroby one or nore hal ogens, for
exanpl e fluorine. [0041] Enbodi nments further include
al kyl groups appendi two or e am doxi e
functional groups. ;%E;exa | et he am doxi ne may be:

H2N R NH2  NOH NOH ther# R is™an ‘& kyl ene group. For

exanple, R may be a gfrai ght chaned al kyl ene group,
such as an unsubstituted strai gt chai ned al kyl ene
group. Exanpl es”of “Sui tY4bl e goup®* i ncl ude net hyl ene,
et hyl ene, propyl ene, butyl ene, pentyl ene, hexyl ene,

heptyl ene, octyl eng® nonyl eng®and decyl ¥ne. [0042] |f
t he al kyl gkggp«Lg/Egsat at it/gngpt\any of the
al kyl groups previousty ™ |i¥$ted™exCept for“having one
or nore unsaturated carbon-¢arbon bonds (so it nay

contain one or noretal kene andyf or al ky groups) .

These unsa;ng;%d\%LEgp(s) y tionall y  be in
conj ugati o wi tHe aMi doxi gryup” [ 0043]™The al kyl

group may al so be substituted'with one or nore
hetero-atoms or group qf" heteqjo-affons. |f nore than
one het er o- subst 1 i re t he substituents
are i ndependently sel ected from gne ahot her unl ess
they forma part of a parficular functigpal group

(e.g. an am de group). Eﬂoups cont ai ni nd het ero- at ons

joined to ca a Icon(aknédgwgbnkn t he scope
of the term "hetergal klyl" as discussegd below. One or
nor e of ;Dg\;gﬁg;LEﬁents may be|a haljogen at

i ncl udi ng”f Nuor Nre, ~werl orngn e ¢>$QVQF\L9EELG, -H

=0, -NH2, =NH, -NHOH = , -OPQ OH) 2, -SH™ =% or
-SQ2OH. I n one enbodi nent, the siibstituent is an oxine
group (=NOH). The L~qr al so be itself

substituted with one or nore ami doxXi me functiona
groups. 12 WD 2909/ 058277 PGbhUS2008/ 012240 [ 0044] | f

t he al kyl gl i s substitutled with =0, tlhe al kyl
group may i 3@, an &, a ketorne™>Saq,
carboxyl ¢id or an Prefergbly, there is an

enol i zabl™®e eht to the =0, =NH or =NOH
(i.e. there is a hydrogen in the alpha position to

the carbonyl). The al kyl\®group may genprise the
followi ng funcldonal ity - (CZ1)- (cz2) -, ein Z1
and Z2 arj:ngigﬁnden y Selectefl fhom O, and NOH
The CH in s gnaup s further Bub 1 tutdd_with

hydrogen or an al kyl g p or joined to.
NOH NOH NOH :
\/H/u\m‘z \’/w/LNHz NNH:
NOH

NH,

11



t he am doxi me functional group. [0045] Thus, an al kyl

group appendi ng an am doxi ne group may sinply be
weawsns2oted w th, for exanple one or nore  PCT/US2008/012240

i ndependent | y-sel ected hal ogens, for exanple fluorine,

chlorine, bromne or iodine. In one enbodi nent, the

hal agens a ubstjtuted at the tipodal (i.e.

m%@p amy| Seﬁ‘&?‘@fmf‘r\‘geatf%ﬁe ot S 2 %t he ani doxi me
group. Th| s can for exanpkg provi de surfactant
activity, in particular fo exanple if the halogen is
“fluorine. [0046] Corrpou‘[]mqgw\hat are substituted in a
fi position are conveni e ﬁgﬂ‘ﬁhesi zed from '
readily-available starting ma als. 13 WO

o USSR TR 4808 o, st

strajghnciedpd. R maxdedrr exampgan pikyl,grqup cprmpining\Bgo 20caben gtoms.

If thm }glr%.{p/ %i\%&é} ’;\I %Nﬁrﬁﬁéfzﬁﬂ%smﬁw% the]\w_@gs_lte 8d of

the klﬂ@l\@o ﬂleNﬁfﬂd@xM@'groddEt PorNdxampEeRithay BRRsubstMdfed antipodally
[ _--- }|0/}NC®-|H}|O/JN~w-|H|N| NOH

to thg WXWWU@WW Ragge halpgens, fooexagerle AYoReR o NCH -

ofE 25H el QeI R pr B RS s i

funétRinBPgrahps. efor eRimpled tHe2anaideximedepebeient | y- sel ect ed
al kyl groups or hydrogen atonms. [0048] It should be

noted that sonme of tHaese cul esNBan exi st as
different isomers. For anpl OHHOB NONO

NOH NOH

where R is an alkylene group. For example, R may be a straight chained alkylene group,
such as an unsubstituted straight chained alkylene group. Examples of suitable groups
include methylene, ethylene, propylene, butylene, pentylene, hexylene, heptylene,
octylene, nonylene and decylene. '

[0042] If the é]kyl group is unsaturated, it may be any of the alkyl groups previously
listed except for having one or more unsaturated carbon-carbon bonds (so it may contain
one or more alkene and / or alkyne groups). These unsaturated group(s) may optionally
be in conjugation with the amidoxime group.

[0043] The alkyl group may also be substituted with one or more hetero-atoms or
group of hetero-atoms. If more than one hetero-substituent is present, the substituents
are independently selected from one another unless they form a part of a particular
functional group (e.g. an amide group). Groups containing hetero-atoms joined to
carbon atoms are contained within the scope of the term “heteroalklyl” as discussed
below. One or more of the substituents may be a halogen atom, including flilorine,
chlorine, bromine or iodine, -OH, =0, -NH;, =NH, -NHOH, =NOH, -OPO(OH),, -SH,
=S or -SO,0OH. In one embodiment, the substituent is an oxime group (=NOH). The
alkyl group may also be itself substituted with one or more amidoxime functional

groups.

12



I HZN OH HZN OH The different isoners can be

differentiated by carbon-13 NVR. [0049] R may be a
wedoensai’kyl group. The term heteroal kyl referBCT/0S2008/012240

optionally a first alkyl group connected to one or

nore i ndependent] y-selected hetero-atons or groups of

20Q9/.058277 PCT/ US20Q8/ 012240 et ero-at ons, .
Wﬂ%ﬁi SRR ® SR Ve H AT ﬁ%ﬁyggrfwa Ay comprise an
alddnydERARIGHRL h ¥adek fitd £9d OF AVPRideC PRRIBIYI RO’ A erfdMESble
carbon atons. The  presence of the first alkyl group is

hydoysgien edpicentbe dweus@, #IRE arriNORi(he thgroipa hpdropen mttheolpdd
irectly to the.gne.or nore heteroatao As a . i
posiiond Pieer Gl AH5auSh i gy b s DR FldWind Bepctiopaivy: -
(CZANCEL{TT,) 9deikin 2, and B} SleQRddphdentlly QURcREFAIHS ©, NI®and NOH.
al kyl group is substituted with oxygen, which itself
The;j GH gn B8s proyp éxifuihensubstisdedowith Aydepeeypioarpalkyl group or joined to
kvel. -O-CH3 group is an exanple of a
the%é%%%ﬁﬁ%b?ﬁhxgy%gﬁP'[0050] Wien R is a heteroal kyl
[0048]0UFhus} &realRpl goXp aEpedin ghamvieniibe nfecdrbopvinag simplebeaabstituted
_Structure: NOH X R% R NHZ Y. N where "n" varies from
with, ferexamplgione erappedndsnspdentlyselgstedipalogens for ¢xsymmie flyorine,
Y i . 0 . i | .
ol AR Frpdlle? T Bt Smprailint Mend Rl slBbitea atthe
antipodhé Gian dppedite) emd efcthe dlkyt groupltd yHe, anmdokiateegrouml Kiyis can for

roups,. or adjoins Rl so to forma hetefocycle w.t , '
exafgte HpHgR Sy Bl BhiT g TXREr Ry SxpaBlegh et gegtys uorine.
[004N G orifoundg that BR suBSERYIIANR fPRHPNI e EHRRhBY synthesized
directly to the one or nore heteroatonms. Xn is  a

from eqadilpavaitabde startigaugendlshet er oat oms sel ected from

~ boron, nitrogen, oxygen, silicon, phosphorus and
sul phur. Each heteroatom or group of heteroatons and
each al kyl group is independently selected from one
anot her. The above formula includes an am doxi ne
group directly bearing an al kyl group. The al kyl group
is substituted with N independently-selected '
het er oat ons or groups of heteroatons. Each heteroatom.
or group of heteroatons is itself substituted with
one or nore independently-selected al kyl groups or
het ero-al kyl groups. [0051] X is one or nore
het er o- atonms. For exanple, X may be or may conprise
boron, nitrogen, oxygen, silicon, phosphorus or
sul phur. In one enbodi nent, X is oxygen. In this
case,, X may be part of an ether group (-0-), an ester

(-O0CO), -0, -OCO NH, -0-CO NR2-, -0-CNH,
-0-CNH- O, -0-CNH NH, -0-CNH NR2-, -0-CNOH, -
OCNOH O, -0-CNOHNH or -OCNOH NR2-, wherein R2 is
i ndependently sel ected
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al kyl group, hetero-al kyl group, or hetero-aryl group.

I n anot her enbodinent, Xis a nitrogen atom In this
w@a®e/05827Tay be part of one of the foll ow ng grCUPS2008/012240

-NR2H, -NR2 -NR2R3- (with an appropriate counter-ion),

-NHNH, -NH-CO, -NR2-CO, -NHCO 15 WD 2009/ 058277

A o ey
- NH CNH- O, 0 - NHHGNH NH- @ - NHINH NR2- @ - NR®: CNH- NH- |
e avr o [viaod re o | o o
- NH- CNCH- , ) -y NrNRZ-H y NHz

-NR2-CNOH NR3-. R2 to R3 are independently sel ected

al kyl groups, ero-al Kyl gf®ups, orf het §f'b-aryl
groups, wheslei n it he heteripal kyl group land etero-aryl
group mageobe sub®ti meted of s te"ut ed” wi T one or

nore heteroatons or group of heteroatons or itself be

substitut edow t hfcanot her het e®al kyl grqup. %¥oF nore
than one Wbstitue t ig_present, [the
substi tuemts e redepevide y | el m Sepe

anot her unless they forma part of a particular

functi onal oupngke. g. , amvete  group)? [0Q%82] In
anot her enM X»;Moron. o thjls case, X
may al soegonpPr-sSe >y n. anatl hereNnébOel nemt; X

conpri ses phosphorus. In this case, X nay al so

conpri se oxyigen, #or exanpj e i f§*an - OPO(PH) ( ¢B2) gr oup
or an - OPQ( ) ) graoup, LAaanot her ' nbogdi ment, X
conpri s&weNsul ptiur , Mtor B&xanpl'e as™a t hi ol et hervor as
a sul phone, [0053] The term heteroal kyl,al sq,j ncl udes

. . . NOI-[ O% . H NOH H H

within its gcope|cyclic alKyl groups contailffjing a
heteroatoMs N or/()he;ﬁqpl es of Lu\%bjlgxoups

i ncl ude a’l actone, ™ actam oF | ac¥i m Further éeXanpl es
of heteroal kyl groups include aggti di nesyonOxet ane,

thi etane, dithjetaf& dihydrof hydr of ur an,
di hydr ot hi ophghg, et rahydng i
pyrol i ne, "¥rolidi ne,""t et rahydr opyran,

peri di ne,
di hydr opyr an,
t hi ane, piperazine, oxazine, dithi angs ;oxane and
nor phol i ne. These cyclic groups may be directly
j oi ned to th¥"am doxi group ogonmay be jwi ned to the
am doxi nme gr h an al kyl .[|[0054] The
het er oal kad™ gr y berun i wbsti t ut ed
with one or nore
het ero-atoms or ic¥Sehbsr be substitut g
het eroal kyl group. |If nore than one
whelngit & @and Rasitd independestl psaemed alkylhgrospdhathydoegensitemse

r0044]7 AP GRRET e tpred EF R ot P G PRRE el S derg gmers

For éfarfiflegr oup) . One or nore of the substituents may be a
hal ogen atom including fluorine, chlorine, bromne
or iodine, -0 -NH2, =NH, - N =NOH, -

OPQ(OH) 2, -Sil, =S gr -SQ20CH. In one odi n§nt, the
substituent [[s an gxi me—grewp~ (=NOH)|| The HRet eroal kyl
h

group naH¥N s be1 %le SUbStltlﬂtzr.? %L nor e

The different isomers can be differentiated by carbon-13 NMR.
[0049] R may be a heteroalkyl group. The term heteroalkyl refers to optionally a first

alkyl group connected to one or more independently-selected hetero-atoms or groups of
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am doxi me functional groups. 16 WD 2009/ 058277

PCT/ US2008/ 012240 [0055] If the heteroal kyl group is
waawsosot ed with =0, the heteroal kyl group nmapCT/US2008/012240

conpri se an al dehyde, a ketone, a carboxylic acid or

an amde. Preferably, there is an enolizable hydrogen

adj acent
et PR G R HiEh LG S BLISS S O 5 PP RS eleqieg eroups
con@ﬁﬁﬁ?%k l6¥ noé EABORBYKNEOMhE Cfﬁééeﬁ&eofftﬁé Figdialkg!1 group is optional -

functionality (CZ1) - CH( , Wherein Zl1 and Z2 are
becpugdpe ﬁmmwe gmu@dn@dbef attmh ] dirgqt]yde thanme, orTherebietereatoms.

As Bﬁb r(l sH#h t%%oe)éa%‘g) ’he?iﬁgyl ;Fcﬁ.\ tslugéjt tﬁt%d\% marp%tg%rogqgg? ﬁsra F?eQeroalkyl

groaﬁbétﬁmsém’nefaum fgrqupaib s@stitRed {vﬁﬁ%ﬁ&gm itdef is substituted with
particularly versatile functional groups for use in

a sqcpad phkakgrubd. Aligaiatively; an rpﬁhtgr%w@eexamplw 3 heserealkyl
groQ _preparation. For exanple, by using acrylonitrile
described later, a variety of functionalized am nes
[005&]1 Vhhen )misradmtezreaﬂkyl 4ro0 The dxalopims map bhucthe followimge
not limted to: NOH "v~NOH NOH » ~NOH RaN- v~NHy
chepicalSUREBTL PNNOVAN v NH2 H 1 H Rb NOH NOH NOH NOH
H2N NLNH2 HZN N NH2 Ka H2NNO-I Ne NOH R H2N N |~ N

NH2 HON NH2 NC]—|\~ N Nv NH2 H2N' Nav
"NH2 NOH NOH N erel Raand Rb are
i ndependent | y- sel tB hydr h, hetero-al kyl,
aryl, hetero- aryl or aI kyl - het er oaryl
wh%r QH’p§a 9051%]1 tBN'B%d *L%\% ffr&r? 138 Y%! #Ty\la%ngfrgmo(yp ?rY A aries
t er Oat or “group eroat ons. eroat

from@ytolde In mlsml BeimulaltReds dideperaehily-yélectedvalklylens %r@fps[‘ﬂi; B
al kyl oups. For example, R'may be H, NH2, NHR1, OR1
md@genﬂm%gs %féq»rﬁ apkyl aqq@e;qgo -alkayl groups or adjoms R; s0 to form a

heterocycle with the directly appending X,. R; may also be a direct bond, so that the
amidoxime group is connected directly to the one or more heteroatoms. Xaisa
heteroatdm or a group of heteroatoms selected from bbron, nitrogen, oxygen, silicon,
phosphorus and sulphur. Each heteroatom or group of heteroatoms and each a]kyl group
is independently selected from one another. The above formula includes an amidoxime
group directly bearing an alkyl group. The alkyl group is substituted with N
independently-selected heteroatoms or groups of heteroatoms. Each heteroatom or group
of heteroatoms is itself substituted with one or more independently-selected alkyl groups

or hetero-alkyl groups.

[0051] X is one or more hetero-atoms. For example; X may be or may comprise boron,
nitrogen, oxygen, silicon, phosphorus or sulphur. In one embodiment, X is oxygen. In
this case, X may be part of an ether group (-O-), an ester (-O-CO-), -0-CO-O-, -O-CO-
NH-, -O-CO-NR;-, -O-CNH-, -O-CNH-O-, -O-CNH-NH-, -O-CNH-NR;-, -O-CNOH-, -
O-CNOH-O-, -O-CNOH-NH- or -O-CNOH-NR;-, wherein R; is independently selected
alkyl group, hetero-alkyl group, or hetero-aryl group. In another embodiment, X is a
nitrogen atom. In this case, X may be part of one of the following groups: -NR,H, -NR,- -
, -NR2R3- (with an appropriate counter-ion), -NHNH-, -NH-CO-, -NR2-CO-, -NH-CO-
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i ndependent | y-sel ected al kyl groups. 17 WD 2009/ 058277
PCT/ US2008/ 012240 [0059] R may be an aryl group. The

wo eransgaryl " refers to.a group conprising an BCDOS1008012240
-cycle. The cycle is made from carbon atons. The cycle
itself may contain any nunber of atons, for exanple 3

0- Y QRN P A B 0 Ve BN FivAe R

CNRA-NHENH-OL, Wi H-MA- SXATENG-NR - ANRBIONH- NH:, -NR;-CNH-
substituent is a phenyl ‘group. [00620 The arén ?\IouCpNOH

NRﬁaWMN@HtLbMZ -ONEH-, ANBpENIOH-©- BMW%OHFN

DT R ORGSR L 5 R B e S AR e

gro&ﬂs R&E®- ﬁkiﬂlygro@sotipﬁeterohﬁyﬁglﬁﬁﬂ)&kWheﬂzﬁ@ﬂﬁﬂlet@balkyl group and
het er o- at om substi tuents nmore t han one substituent

hetere-apyl @seupt may besnsppdturad assubstisnted Miideqne i aare fieteroatoms or

groiﬁﬁ%eﬁé?g b By Hodte Be o ﬁ{utec%/ 9&@ %%lotggrehe(?érom??%r%&gt femore

ero- at om subs uen or exa 1 ogen
tharﬁdir(l’!heterlfshblsiitﬂ@ltﬁd pk@ﬁdnlﬂ,ethe slsdtuens, aré)frﬂﬁpenﬁleﬂtﬂy ise:lehteﬂafrom
-NH2, =NH, - =S,
one gRotheCaETS they (5HB AR %@aﬁlcul%%mgtem& Exeife & ah ganide
gr 'ﬂﬂ! me group (=NOH). The one or nore al kyl groups are
e al kyl groups defined previously and the one or

| [00%; n Qg&%&o 8&153&1{{%‘19 gf)é%‘@éxfseéﬁgmlﬂetlﬁ r[lﬁ?%&@él X%Q}“&ﬁo C(])mprlse

pr évi ou e hetero-ar
oxyghe h@mmﬂeeémbodlafeynt X ebapsisesphaspharysl Iguidsipase, X may also
cont ai ni ng one or nore hetero-atons inits a I’T%IIC
(OR2)(OR3)

compyise gXYePRels FEaBPled AR -HEPEPED QR 4 #EouRr an |
gro%d1 dﬁ%ﬂfﬂm@f‘&hﬁo&ﬁk‘ﬁ%@éo&hﬁé@s s&@hufemla RipldP8Y Piiol ether or as a

trogen, oxygen, [1co sphor us nd sul fur..
sulpﬂimaﬂpl es of hetero-aryl groups i ncl ude pyrrol e, furan,

_ . o el o
roosf °fiiass nEErosf T Alsp b Sdkarnef ¥ Ao ot Bel Bl
contal}E A & h¥@fodksin S WoR i§ NWrel exh@ples AR b iABLEOY Idbtone,

may corrprl se pyridine N oxi de. [ 0064] The hetero-aryl

lactgmeupactiny Frsthen sxarsples of keterogtks! grevpy inckudg lazefidings. ergane,

ieBe Gt O RO LA oisb RIS R opbere  nat 1 e

tetrél@'ﬂﬁftmaEb{énegﬁ@eﬂdmayp)b&hﬁ pacilieihet &tlhhﬁiramrdﬂ)ﬂlhjﬂiropyran
rou rough its hetergatom for examp (the
thlafl@muaﬁmzn@e %P@B%Idéthl?épn‘é‘%@?&f?ﬂml@@om@y leeé%mhérgroups may

be &%b@moméﬂq{; the amidoxime group or may be joined to the amidoxime group
through an alkyl group.

[0054] The heteroalkyl group may be unsubstituted or substituted with one or more
hetero-atoms or group of hetero-atoms or itself be substituted with another heteroalkyl
group. If more than one hetero-substituent is present, the substituents are independently
selected from one another unless they form a part of a particular functional group (e.g. an
" amide group). One or more of the substituents may be a halogen atom, including
fluorine, chlorine, bromine or iodine, -OH, =0, -NH;,, =NH, -NHOH, =NOH, -
OPO(OH),, -SH, =S or -SO,0OH. In one embodimént, the substituent is an oxime group
(=NOH). The heteroalkyl group may also be itself substituted with one or more

amidoxime functional groups.
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N NHZ N The hetero-aryl group may be substituted with

one or nore al kyl groups, heteroal kyl groups or
Whea0e0s82at om substituents. |If nore than one suRGI/US29681012240

is present, the substituents are independently

sel ected fromone another. [0066] One or nore of the

t - at bstit t b f | e,
roog¥]) J s helroaiof reva Strr{asyfsr‘*?lﬂe?éaeﬁ’?%?f%%aﬁkﬁargéwfpn%‘ay
conﬁ;hsé Qﬁa%ﬂﬁhydegﬁ’kerer a MrBox yhitlacid-didetdmide I\p}?!,ferablly there is an

CH The one or nore a
enogzabimhsychwgnt adgacanktplthe g@oaHﬁ et INQBJ r réweda@lhydmg@n in the

oS B0 Rk, R BB BB BT

fundtfd)ﬂaﬁ@r f(Cé_?H)lCHa(@ZﬁJ kteres 7} agd Zype.inddpendetin selected from O,
"al k irl“ég refers to an am doxi me gr.oup-bearin
e

NH @nd OIzL Hiny hisrgreun i5)fughersuRstituige sy yelseeen qmn alkyl
s BB B a B IS el 00
[00363t exmiiey hreapaeti@ll kyy viredtde ﬁafcylbmg rgpoygs. for '{1:&06 &fle fregent

al kyl. group may be any algml rou revi ou )é defi ned.
mvenﬁenezmart/becwe?@F BisinAase;PoRfEPHA og ﬁfef %émgiﬁr Y§ng
acr)g{)]rg{f?% 2 Qé/s'cle% %) tédef LRty of AREQIndROL D atitfes Bhik Bt sﬁ{tﬁ’éépzed

e ary et eroal kyl group may be unsubstituted
[0037]0 AXamidi¢sanclatie, ek gre mndmpedbat h of the al kyl group
and the aryl / heteroal kyl group nay be substitut ed.

If the al kyl gh®up is substlweved be NOH
subst kt ut VVI h one, or het er o- OIMB~QF
cont ai m{p f er#Haat on the""ar YN/ hEt er fal k

group i s substituted, ;t may be substituted with one
or nore al kyl groups, heteroalkyl groups or

het er o- at msubstltue If nore jdian one subgpit uent
is prese t he subst uents are ndependent |
sel ec qgﬁflpn%o . [00% ﬁ/%he/Ar ﬂﬁbe/%fwnpe
hetero aton1sub5t|tuents may be for exa a

hal ogen atom Rncl udi ng fl uorine, chl e ne, brom ne
or iodine, -OH =0, -NH2, =NH, -NHOH, [=NOCH,
-OP,(OH) 2, -SH, =S or -SQ2CH. In apge~enkewli nent, the
substituent is an 19 WO 2009/ 058277 PCT/ US2008/ 012240
oxi me group (=NOH)\oxThe al kyl grougymay al so be itself
substituted with Eﬂne or rmre@(g;npggél me functi onal
groups. [0072] yly nlgubstituted with
=0, the alkyl group may ftonptise an al dehyde, a

ket one, a carboxylic acid or an am de. Preferably,

t here is an enol i zabl e hydrogen adjacent to the =0
=NH o[, = (| £ there is a hydrogen i nHP Nisha

posi t Bn i 0 & carbonyl) hg, al | group y ’
CW‘\Q&N IJ oW n y»ch\t/l,s a ﬁ: - NOH OH
(CZ1) - CH (CZ2) -, *wher "i'] Z1 and z2 3% indgpendent ||y
selected from0, NH and NOH. The CHllhﬁ*ﬁ;ngsuaﬂ$§H

further substituted with hydrogen or an al kyl group or’
wherein R, and R;, are independently-selected hydrogen, alkyl, hetero-alkyl, aryl, hetero-

aryl, alkyl-aryl, or alkyl-heteroaryl groups.

[0058] R may itself be an alkylene group or a heteroatom or group of heteroatoms. The
heteroatoms may be unsubstituted or substituted with one or more alkyl groups. For
example, R may be H, NH;, NHR;, OR; or NRR,, wherein R; and R, are
independently-selected alkyl groups.
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het er oal kyl group or joined to the am doxi ne

functional group. [0073] Wthin the scope of the term
W@roob/058227 al so het er oal kyl -aryl groups. The t ePET/US2008/012240

"heteroal kyl -aryl"” refers to an am doxi ne group

bearing (i.e. directly joined to) a heteroalkyl

0 The het oalk oup, th i tsel
0080 IR malibe Ayt SR AP e b e e fypprising an
arohtiEye1d. TEnS&RREIs Phadeltrorh @hrBbA @ioRis0 el cydledtselfSRay contain any
het eroal kyl -aryl groups [0074] The heteroal kyl group
nunthey obatomsy fog |ek§/mplgr3ot@pl Opa{@ms obier the gaei af c@nvernent gyytheyis,

e SRERON o R B 5 R SRR Lo

an @Af'lydubétlth@itef@ghéﬂylgt‘cmpp may be unsubstituted.
ternatively, one or both of the heteroal kyl group

(006} Thﬁearalrgtpup i bsrARBAL e up ShesfinexarRis f pp gmidoxime
bea}lﬁ%wﬁ?&% %%I%ylllsgr oup is substituted, it may be

one or nore hetero-atons or groups
If t

cont ai ni ng het er o- at ons.
group is substituted,
or nore al kyl groups,
het er o- at om substi t ue
is present, the subst i ndependent |y
sel ected from one anof\ 0076] One or nore of the
het er o-at om substituents may be, for exanple, a
[006H] oerybgr@np maycllsecherrgbstitutsdi with onerorgnoteelk v i2srEpse

hete_r@&(?] é_‘gﬁ%s, Q%%tergglt%rpwpg%ﬁ% | 1;1]C 'P}g(%:thélgb ubst{tuerit I;]sepresgznt,

the suﬁsﬁtdehtsemt indspeétidentdx select€t from dneMabther. The al kyl group
| so be itself substituted with one or nnr?
(0062} QescorrrmoRe Afdhs beiaro- YPBRYESUtpRT PRY le piHfexample, a halogen
atoxﬂ 1tn€fuaﬁ+gtﬁ/l.}orﬂl'éo<’:1{?oﬁ§e SHiinE LY i REhe b dﬁ!ﬁ? =NH, -NHOH,
eteroa group may conprise an a deh a ket one,
=N@H¢ e(DPﬁ@H)zC -Sti=S ar- SéhOéi‘n Ineone Iérrfbbdnnfbitythe Shlestieueing iscam

* oxifpE BipubytTNOLY I G ol S Sreghe a3 berdandtiped
pre\tlbﬁ‘slf BhPERYNE or Hlﬁe h&Eﬁfaﬂ@}Jl %bﬂug;ﬁ El%l'_tfe(: @gd‘aﬂmﬁf&@s tdBBned

l'ow ng functionality: - _ erein Z1
meundﬂiz are |ndependently selected fromO0, 20 WO

09/ 0582 /USZO 8/ 240 NH an The in
00g>dk TR0 e ren” anpaeht e Bl G0 Mo TRl |
congliriig on@bmbrdl{etdﬁﬁta%rﬁﬁirk‘yd argmatip cwle.j ’Dheﬂ@ﬁb thnbﬂ:Ehetero-

am doxi ne functi onal [0078] A preferred

atorgy, pretindepepdently-sglppted ﬂénoﬁ%r 2 qurgn Altregengoxygeangilicon,

phoffrob P8R slfur, EApIt U SR Py Bou b ARG fhian ™Y
thiophelep pyrdiding, Imelamhxmcnganhgnmlqmlmardeﬁianm e detero-htom(s) in
one enbodi ment R% are. unsubstituted saturated
thesgicygles giay (mselys SORUEA i SRS Biseami Brimemap Fmprise
pyriafe Phoxideor e of (for example all of) Rato R, are
methyl and / or ethyl. Wth this substituent, the
[0064t rEheieterataryli groumymay bs upsublstiutdsl. ny@dwsetm{aml@doummay\ also be
b%ﬂti odal position to the am doxime group. For
su le, if Ris a straight-chained unsubstituted
saturated al kyl group of the form (CH2),,, then the
tetra-valent nitrogen is at one end of the al kyl group
and the

OHaryl / het eroaryl

pe substituted with one
R groups or

&M han one substituent

18



am doxime group is at the other end. In this
enbodinent, n is preferably 1, 2, 3, 4, 5 or 6.

WO 0®90382r'h one enbodi ment, the present inventiBEI/US2008/012240
provi des an am doxi ne nol ecul e that contains only one
anidoxine functional group. In another enbodi nent, the

vention proyvides an am doxi ne

r00Bg) e et BY fptes Hhardbehestioind B i b Fukare G b midoxime

grohpthréedh itsPhet@oH@ ) lﬂ(ﬁmﬁ(ﬁn@ie el loomsd mﬁ[e@ﬁlé%eﬁ@"ac’é@mpamed
contained in a single nolecule, for exanple if

by peduptasranigmg: r epeat i ng uni ts havi ng appendi ng
am doxi ne functional groups. Exanples of am doxine
conpounds that contain nore thaff®one am doxine
functional groups have been_descfi bed previously
t hroughout the specific w10 ] Am doxi mes nmay
be conveniently prepared{frominitril e-containing
nol ecul es as fol | owg; Rb NOCH R N NRaRb
Typically, to prepare nolecul e having Ra = Ro = H
hydroxylam ne is used.|If one or both of Ra and Rb in
t he desired am doxine is not hydrogen, the am doxi ne

Thechgierparylgreiumay besebreifuted witsidag of Rore akkybgiosny |hﬁ@roalkyl
gro%sgcg%yelrﬁ So'ﬁg selg{']stlp%nfs gf E?F]e t'iwﬁfi‘%é ﬂgashﬁxg% rrg}fé’sg LR

subktituemg m-malﬁpenddmlw seleeted tfromm omé artdnlaaeram doxi me. ‘21 WO
09/ 058277 US2008/ 012240, [ 0081 ordi ngly,
(00855 o8 vt b BEoRoHb: SHPﬁ&“éPd Y e B RE bhslpgen

atorh Uﬁi@hﬁﬁﬁéﬁucﬁfn@ Ui ori$) bRSnine Y &Rt d)I‘I ROE PR AN O! rNHOH
precursors having nore than one nitrile group. [0D082]

=NQHe-QPe(@H).e ¢ Hyetho-S6X.Ofth r Tiengnet dremorie tatkyll grqupe eter thoakkyl
vention

o0 PIer oDt bR BPreeeay GBS Hetsroutin

groﬁmcdeﬂﬁamﬁieemuslyucl eophiles are well - known to the
erson skilled in the art, see for exanple the

[0063)i dWitbaKthe scamsc b termianyl @rgyaliylcarghaieups. ﬂ;hwrrpetaé/fyl aryl”

w5 SO BT LRI 55 S T

grogy ﬁuhx:n 1isarf sﬁkartpﬂed withngn &gl grogp aComrespoiidingl Qwithim el seope of
bel ow about 1%@W For OH,_ SH and NH-, the hydrogen is
the tsm;hsexparyl e é&e@&a&}‘le‘grg‘&sr ng as a nucl eophile in
d t
[00gC TTne e PRIy be anf R EE0D pI&Idly Einetf Tne LAY
hetetrbwryl grotp owy ambwlyairyhgrblqmpdwioasly[daﬁﬁsq Leavi ng
skilled in t

K {o t
008 53n Iy Siralimi ne ey e RERION efeimvminin PuspdSiiuied
[007@]9 MMk 4ehRN, Dhé Yr BUthQﬁttl% alRYIk@sup FPiBlaBA / Bbteroalkyl group

may be substituted. If the alkyl group is substituted, it may be substituted with one or

more hetero-atoms or groups containing hetero-atoms. If the aryl / heteroalkyl grdup is
substituted, it may be substituted with one or more alkyl groups, heteroalkyl groups or
hetero-atom substituents. If more than one substituent is present, the substituents are
independently selected from one another. |

[0071] One or more of the hetero-atom substituents may be, for example, a halogen
atom, including fluorine, chlorine, bromine or iodine, -OH, =0, -NH,, =NH, -NHOH,
=NOH, -OPO(OH);, -SH, =S or -SO,0OH. In one embddiment, the substituent is an
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suitabl e |l eaving groups include d, Br, I, Otosyl,

O nesol ate and other |leaving group well known to the
wEeesoss2skil led in the art. The ability to actP@®U82008/012240

| eavi ng group may be enhanced by addi ng an aci d,

either protic or Lew s. [0084] For exanple, a nitrile

o8 LRTE PSS ) B b e o

amlh&lmlfgn&;@gpé@u B is i ndependent ly selected from :
al kyl ene, heteroalkglene yl ene, heteroaryl ene,

[00R]k \IF dreealkd tespupais bt st@uteél\mshl :éh,ethaawl glioyn @ayﬂwrmm‘lse an
t] | ect
oy HERSOI bbb AT L i PR EC IR UM s engave

hyd@dé@ﬁ |adja@ém|to HeQt D, -mrmyeNquny tHer8ikcd ﬁymbgéremam: alpfhad
fromQ, N, and suitable C. N varies from1t03 Y

posm@nao Fl@eﬁartr@yar dibs. allf)@@%}p gy coRppsedhe follpwvingifypeyionality: -

ST e e e
TheNEH ,1r1 tlhe gidkp ﬁmﬂlr&her fdstituedd with hydimggm or arsakglngtangy or

(i.e. NI-12 or NHR5) NH CNH-, NH CHOH
heteéﬁaalkﬂmmwmert%m? 48 awaﬂ n&?(@lal group.

d |
[0o je] 2&?@2?@% (%%’Op%%f Qﬁé_ tg?ri} %}hya%e al@%ﬁ%&%}%}l{% §r£'7l %"ré(dps. The term

“heREAIIZAODB]/ I@ﬂeZthOan zﬁtﬁﬂ@&ﬂmd:guoup(blezmr@-@ e. (Wimrlgijoinad to) a

N A W ST N
Coﬁ% 1@%‘2 wnﬁ'ﬁ'@%_%%@f the t%h’b’fef%%r&% a@‘ﬁ%‘h%alkyl -aryl groups

[OOHJCmmmdkyl{ 870819}1133& beraay aHeyé ar%uam\rleuslx defgned. Ghe aryl/

heter%%gle p%rﬁ‘dé H}aSya?sse et eagylaérﬁuﬁgre%&%gl deﬁ&gﬁ", aryl ,

[0078]t eB&ALY hdﬁéroal&b/kgﬂoup ad therargl Mféteﬁ?bﬁgl gmup p’(dydﬁairisybstltuted
substituted wth any

AltsAbe yrene or E‘Ptbﬁ’éFhf‘o'?F‘éeréﬁlkbfngH“Bf‘mE@’eaaﬁﬂ / ﬂz&temryb&ryge Fay be
subgft k! §age et@%o%!}alagﬁéqpqggﬁﬂsyltuté(r ‘i‘ﬁp%ﬂ E\fﬂsﬁh uted with onf‘, or

stltute tero eteroary
morethe&irdcgtonasr ot grglmlmatamlﬁg) hetemaatph’ts If3he afyl & hetebEgr@drpoup is

substlrtutgg,l_l"t\lmgl)_/leg substituted with one or more alkyl groups, heteroalkyl groups or
hetero-atom substituents. If more than one substituent is present, the substituents are
independently selected from one another.

[0076] One or more of the hetero-atom substituents may be, for example, a halogen
atom, including fluorine, chlorine, bromine or iodine, -OH, =0, -NH,, =NH, -NHOH,
=NOH, -OPO(OH),, -SH, =S or -SO,0OH. In one embodiment, the substituent is an
oxime group (=NOH). The alkyl group may also b.e itself substituted with one or more
amidoxime functional groups.

[0077] If the heteroalkyl group is substituted with =O, the heteroalkyl group may
comprise an aldehyde, a ketone, a carboxylic acid or ar; amide. Preferably, there is an
enolizable hydrogen adjacent to the =O, =NH or =NOH (i.e. there is a hydrogen in the
alpha position to the carbonyl). The heteroalkyl group may comprise the following

functionality: -(CZ,)-CH-(CZ,)-, wherein Z, and Z; are independently selected from O,
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[0090] The conpounds may al so be fornmed by any type of
nucl eophilic reaction using any of the above
woewbesgant | es. [0091] It has been found that OPEI/US2008/012240
reaction in particular is particularly versatile for
producing nitrile precursors for am doxi me conmpounds:

N Rn) NXH CN. R, RONKINNRRD In, :
NHERTNGHARAF &H 1 B 0 Ry HePeteifbiey- et Bupieen o anako
gro&;u&snétéramysiroﬁggh jothed t9 thé AMRRRAERIncHok@sAIp. f rom

H¥ rogen het er oal kyl , aryl, heteroaryl and
[00Z8]k yA @refﬁrr@cbsub@n@vntdggmy tyReraf R grouRiisa tetravalens pifregenadn

ool LRSS el BN B SRR ere . R

are Mﬁéﬁ%ﬂ@ﬁé@é&&d’rﬂ grbﬁ)&ga&]deﬁﬁéd Réeaiip|Ia ont Rfbodiment, R, to R are
acrylonitrile may have the following fornmula: R6 RS

unsigipytityted vm'éqaaeidrallﬂd SRPSIAUNES QroecarblepemaeRior gxample, one or
mor%ec}f Sfo'i‘ ggzhrfl}?lg ﬁog)el@ rg ?ﬁe‘?ﬂﬁ gt/ meéth§ ith tﬁl‘égﬂﬁst@ﬁent the

are not car on or rogen et er ogr oups,
tetralvklyht, mhege&f ie prdfyablyssupbtitueeddn heaemmnlayposn[lcﬁﬂ@ﬁhe amidoxime

grmﬁﬁf L i;ohfége é?a? -Chlalgl\é iﬂhé nm%ml 20 E]Er!tltga aﬁ(y group of the

forn'i’ Q@H%,Sth&gtﬁért@n?@(/ﬁgnt%trbg& idgebid &Ha &fth@al'kyp%l%ﬁﬁ Bhdl the

to an unsubstituted or Substituted acryl ohi
ami@mdmergrolpeisph e athercdidt o this embedimgot, ylis pieferably 1, Ba3, 4,5 or
6 occurred, the internmedi ate can be functionalized using
" standard chem stry known to the person skilled in the

[0079]t :InGhe EMbofithdn th&Hsé sRvatibRPro Vi s(a, amilidkimehabsRcife that

is a leaving group as previously defined. [0094] More
coniginstantyiPrg dpidokines funedenal growpe Ak pBefhergrabemERY, Ehe present

mve%faﬁ? Iie%ranparn?leg{l!rr{}gmglgculg%gtgfﬁ{ur%tvjo (% rﬁore am1dox1me
sem con SS

UCtOf rocessin
fun@iviply groupy: In(f@t a hargd mgnbermﬁcﬁhmphall gomd:aarbe contamed ina

single Bibculs: for Sk amie iF b olymer has Fopeating urts Biomg aopending O
amidoxime functional groups. Examples of amidoxime compounds that contain more
than one amidoxime functional groups have been described previously throughout the
specification.

[0080] Amidoximes may be conveniently prepared from nitrile-containing molecules

as follows:
NOH

NR,R,OH
R———N ——
NR,R,

Typically, to preparé a molecule having R, = Ry, = H, hydroxylamine is used. If one or
both of R, and Ry, in the desired amidoxime is not hydrogen, the amidoxime can be
prepared either by using the corresponding hydroxylamine or by further reacting the
amidoxime once it has been formed. This may, for example, occur By intra-molecular

reaction of the amidoxime.
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product; (b) converting at | east one cyano group in
t he cyanoet hyl ati on product into an am doxi ne
wo eovevsamal group. This process is particul arl BCHUR10881012240
for the preparation of an am doxinme for use in
sem conduct or processing because it can be adapted for
oducin am doxi mes that are substantially free from
0080 ACGogae Vrimidas ae melechlss PRI Ot fiap Pus adixime
fun@iiffial £00pd cant R RVveniBntl PPibired Bronlfredilis 6@ Halh gtroreiBan one
~surface of a substrate " in the manufacture of a
nitrdegiogpdcut or device for use in electronic
pl hcat i . 9 - Vi -
0og2P OEEP TR e b L8y BAgRI e SRy (igffoximes of he
preseat ib¥sion id by hucRbphilis bubsiyutiod of aledén®gitoup Svithod nucleophile.

limted to a base. Typically, catalysts wused in
Nucigephdles #g1wall owreteche aerson Phifled Bighrattafeeifpnixample the
Gui %6 Méc?%i?ﬁﬂﬁ ?%?arﬁégihgﬁxist & §ﬁ(e§’.r EQ%E]e@Bf suitable
am doxI me tor a sent’conductor “processi‘ng conpoSition
nucleyphilearare molarples havingrag GH.cSIANSEE by h sititabte CHt gloupt for example
that is substantially free fro al jo
onei’@w/g@dswkﬁfaé /%smi%sbeéa‘ﬁé %fltr?ég?{”%rb@*é‘; St an%wthe
hded’rgéﬁ 5 MYna | P SREAY Sk Sl EALAR ATPRNE Wbt gdRent its
and organi c derivatives thereof (i.e. where one or
nucleopkiliofty.t Fer GHe rtheyemgdrogent in@seathyoainomedwith@rsujtgble base so that
. ind gendqﬂtl .Fubstituted with one or nore "R groups
HC%&@%y%@pg SRM8efined). For exanple, the catalyst may

[0083) Sda@flgefotFsQie Wl IoRRo EiNSdrsdnl skAlle@i in the art, see for example
benzyl t ri net hyl ammoni um hydroxi de, dinmeth yldi ethy

the GividshpeinionYlaghaoisge in Organicabhrnyistyrp ReigmSiyes dinagples of
L T

well edovaptoahy pbersom skilled imhd aax iThe ability to act as a leaving group may be
neth%lbenzylannpniun1hyd[oxide.(Triton'B). [ 0096] To

enhanged by addinganasid, SEBREROUGYH%Y1 ani ne nay be used to

[OO%U\éﬁ;r_texﬁrﬂﬁle, £ RAARELHWe b ROk l?':I nto an _
am doxi me. " I'n non-semni conductor applications, this
hydroxylam ne is typically produced in situ becagge
hydroxyl am ne itself is considered explosiveN/This in
si vy manwdmct(BaeXH ypi cal |y conprises, for exafple, the
deﬁEBR Ctionof TMHXOH)] e Th a.base C?Egﬂﬁzing a
netal i1on such as NaOBU>R mever,i‘?n oer roduce
an amidoxi me that is substantially free fiRom met 8RaRs

L an I . )

10043 3n iy B EHE. X, MInBGRARINS sclbh AR Re T RoqgltRe

arylend, heterodrylend) ytkydeneHame rogryl, or pikglandedlyli group. SR, is independently
deprotected formor it is generated in si wi t hout

selegief ﬁ@nahyiag@helkﬁdwtea%ﬁ 895 hiskrearyh aﬁ@-ﬂﬁffwlam gkyl-

aryltbghguﬂ']yﬁrnﬂ’%' ARy EndFedphlY sd€de@fron ¥ 0§ N YArAEuRELIE CBEN varies
ase. [0097] This cyanoethylation reaction is

frompdnto Bc M mrd lpawing getuipl e, especi ally when applied to

e esl f | tidentate. am doxi ne coppounds
ro0de1® g7k i SR e I vy s B oS il G R be part of
a hel B¢ekd] @R @hrbBk PP d gidupsome enbodi nents, the |
nucl eophil e may have an oxygen or nitrogen centre. In

(00851 dfor o Q8- Hie NH maxbapst ebppiimaey oraseendsry amire (i.e. NH; or
NHBUCABPBL L ENFONRCERGH 9 REnAERY RLKI kS ahdROHL"

gen or’ nitrogeh. 1 n ot
independently-selected alkyl, heteroalkyl, aryl, heteroaryl or alkyl-aryl).
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enbodi nents, the nucleophile is, for exanple but

Wi thout [imtation, carbon centered, phosphorus
w@emwesed’ or sul phur centered. [0098] For exanpdEUS1008/612240

cyanoet hyl ati on can be used to functionalize conpounds

having two or nore NH groups. In one exanple, the

acti can..be used to .functionalize_.a I | e
100k EorrkHG CHlo Wheig A iR ap G B FEpR e R Bl beselected
froM¥®ufhbt limited NOMED IR N.¢HEOOMECEICN | EHCOIORDLEHAMNR R, -
example 1 to 24. 25 WD 2009/ 058277 PCT/ US2008/ 012240
CHCOEO 85, CHENE-ORunEHONHHINR R4, GHENCQH Rsi b GNEHH AR siand -
ke For exanple, a tetradentate am doxine, for
CH@)@%’I@%G functional equival ent of EDTA nmay be
[0089INVApréBirty efampreds: NC CN_--~NHz _---N HzN-R10
Ni RLo NC CN wherein Rio is alkyl, heteroal kyl, aryl
or heteroaryl.oln am alternative comcei vemd
enbodi ment, RL1f) is mMothing: the starfing rpterial is

hydr azi ne. a of this reactdon re RI0O is

CH2CH2 is pPovi ded i n Théorexamplees. [ 09100] ™n a

rel ag e odi nent . ., a,mol.ecul e. havi or ; Hos e
i iR TR EBe e B Fp IR Rt B pftefoury o

alky1Rrg-dNR-HiztdrodomRd pti o1y suMsgtueedRvith by dftheseghoags. Aawne

and R11 and R12 are independently selected al kyl, _
emhpdiaeafikipr onepypoth of Read Baag oXyggaPRNItEAgeR AtoBM aptianally
_ o . o : _
im0 BB A SRAISTIL A ek AP o EO o,
foreyestpger  CN HCN Rat R11 NC ‘

o) 0 fo) fo) ’
. RSOMORG or &HNMNHRG

[0090] The compounds may also be formed by any type of nucleophilic reaction using
any of the above nucleophiles. |
[0091] It has been found that one reaction in particular is particularly versatile for

producing nitrile precursors for amidoxime compounds:

CN /OH

) (Rp)nX N
CN  (R,)\XH
h NR,R,

In this example, X bears N independently-selected substituents. Each R, is
independently chosen from hydrogen, alkyl, heteroalkyl, aryl, heteroaryl and alkylaryl as
previously defined. X.is a nucleophile as previously defined. The acrylonitrile may be

substituted as desired.
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where R10 and R11 are defined above. For exanple,

comon solvent used in sem conductor processing can
wheoobrss2rt onal i zed with am doxi me functional grPCUPS2008/012240

For example: OO NHN ~ "NHICNI NHN NCN HND N

J CN and C a 26 WD 2009/ 058277 PCT/ US2008/ 012240

0102] Siml xyge eophil e e used
[00§78 #F) \‘FP‘EI‘@{HH %ﬂelchlgqlgglaﬁadr @" fféﬂ? @%H%i ecul es.
I'n one enbodi ment, the nucleorpile is an al cohol: CH

RCN R3OH CN RaO N R30 "~'J | NRaRb where R3 is al kyl,
het eroal kyl, aryl or heteroaryl. [00103] For exanpl e,
pol yal cohol (polyol) Com™Ro ' Z be functionalized.
Pol y- “al cohol s are nol eculfes that“Nontain nore than

one al cohol functional grdqup. As an exanple, the

following is a polyal coholg, /CN OH NC~ Ov HOOH - O

n CN wherein nis O or nore, for exanple 0 to 24. In
whapeie lhxﬁnplhdaRs nrellad@e@g&ryb/@bbecteﬂrfrm bwll@gen émﬂlmbetom (i.e.

IS 6 tol) 104 t.h exa
SO PO RO DR 16 RCAT b TOE PGP SORBE Egygrpg?eéoalkyl ary]
and%@@ﬁém-n may be carried out with a pol ynmer conpri sing
yl ene oxide. For exanple, the polyner may
[00 nt@mrqhushy, @epyesenteinysitita alsel relatesdp apugoximesompeunds for

use E)n e\fl? Egrydug{%e Ip? cegs?n Ellehgre %)},th %gcﬁ A’ATSF a f]ﬁc:lg(%q%l\gettg ai €

nore ITDHO

unsﬂQJnWIEd ondpstted dekyiekitriiep Ojnyﬂﬁﬁcledpﬁillﬁct addigon to the acrylonitrile
2é$ene oxi de. For. copolyners, especially block
has @%HT dntepmedinfsiconrbe flfﬁgyow%ﬁ# usiag standargrabemisiry known to
[ I cohol units. For exanple, the pol yner
theﬁ%mg%an%ﬁ@etﬂ ocks of polyethylene glycol (PEG.
Copol yner (e.g. block copol yl@s) of polyethylene CN
wﬂ p®_ y&Hhyl ene gl ycd nelasBe advant ageous
becausé the ?UTT‘&C(tRamy propetlti ez T heg ) x

where Y is a leaving group as previously defined.
[0094] More particularly, the present invention relates to a process for preparing an
amidoxime for a semiconductor processing composition, the process comprising: (a)
mixing a nucleophile and an alpha-unsaturated nitrile to produce a cyanoethylation
product; (b) converting at least one cyano group in the cyanoethylation product into an
amidoxime functional group. This process is particularly suited for the preparation of an
amidoxime for use in semiconductor processing because it can be adapted for producing
amidoximes that are substantially free from metal ions. This process may further
comprise the additional step of (c) applying the amidoxime to the surface of a substrate
in the manufacture of a semicodcutor device for use in electronic applications.
[0095] For example, step (a) may be carried out in the presence of a cyanoethylation
catalyst. This catalyst may be a base but is not limited to a base. Typically, catalysts
used in cyanoethylation reactions comprise metal ions. However, the process can be
adapted to produce an amidoxime for a semiconductor processing composition by, for

example, using a cyanoethylation catalyst that is substantially free from metal ions.
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bl ocks of pol yethyl ene glycol can be used and

controll ed. [00105] Carbon nucl eophiles can al so be
wais@d/osdeeny car bon nucl eophil es are known in PEEUS2008/012240

For exanpl e, an enol group can act as a nucl eophile.

Har der carbon-based nucleophiles can be generated by

r ot on i,on of arb can bon bear,
Sui g B DU B o S e &P T WD B oG R B g auves
there§f ReOWh&E Gne bt note 6f the hydRgEnE OB AKERGNiLM dadodl € to
use a weak base to generate a carbon nucl eophile, for

independgnitly subsiitmted ovith gys orarorg ‘Regreups a3 previouslydsiacde fior
|
exafigle IR I HIcPIER o % Bbup SRk 01200 o

benilydﬁ-lrﬁétﬁ?llahﬁxﬂﬂuM@yaﬂﬁ%d)aﬁﬁﬁﬁylﬁmﬂwﬁﬂﬁaﬁlﬁiﬁﬂﬁmde
[00106] An exanpl e of a suitable carhbon-based

tetrghyeyl @i pion| wn ydigicie startBY RERGGU hydrayides igiamethyigmmonium
hydfdkidd, & dé?%ﬂlétlji trfonﬁfﬁ'lﬂ Qﬁ{l@rpgﬁﬁﬂgﬂrﬁtt&a&utagx%g& ik eu;m

et a- et ore COV est
hydmﬁidaptxﬁmeth@b@m;dmhmumum hjdrogide aj'lﬁatongﬁ)o ups.
r00dal R 6HE b ik hesResty D o el sFa Dusp o sompet iy
cyalﬁ?etl%lat% FRodR? intE™nNeni EDkimeh 8 RofseARREndet& & l?hcatlons this

I ndependently sel ected al kyl groups, heteroal
hydgmylaosipe #rtypicgiy gmucmmevtgéqeyausg hg)@[pgy]anu{ne 1tself is considered

exp OE{NE: Cf?l},?glg%f{g[ng01 %I &tgaal all%/n nggﬁ (%:e%xglgle%hea etpr(t)tectlon of
[NHE(OH)]ON widhcd ba¥e @BﬁlphﬁﬂF aSAETRLIbABECHE AN OB OHoMWeREH, iPrder to
conditions is referab used to pr event a cyano

produsayp addordme dhat oy #ﬁkﬁtaﬁyam}éﬁéff from etabiongdirelgpAply Bo reagents

that\ggfsnrf) gﬁlre}gl? ) e( afée{r?fro%ra%rﬁhg\?(ﬁﬁ%lg ﬂﬁﬁﬁ&gesg{are'utsgc}.i '?‘lg&?elther

on an a secon acr oni
the Bydrupylamére iepsovides], lnseld'eptdtemt‘ed)ﬁonbaﬁet iagenaratad in Qe without -

condi tions tenperature) can pe ed to. prevent
usingtq @a@émgwypwamt@dm%@%ﬁé% by the byGBX WIS isjprovided as

hydﬁﬁglar@xﬁné fkepagdvantage of to functionalize nol ecul es
already contain one or nore nitrile

[0097]ncEhipegnoethgkatiof oeacErm igppagticuldrty Yabdtdew espediabowhemapplied

in_.basi di t
o a5 SHIG s oF BeTfer S dlaldeR e sppod b ¢ SR & UG Ship g avo or
moréanfAd&dine fisdtiondiNGoupty € Iv§orde HRABEdiARhal HethueRBPKilsSnAP have
a metal is not preferred, for exanple the use of an

an oxlygetl 9r nifregexl cemyrar &x pies Werdshafias thenugleopsilidi rgastisn the,
nuc‘eoé&b By 1@& Xlgefﬁe)ﬁl tg?he cqgloHH}lﬁ tﬁléoglgi’l (AQ}’%@‘ or rgt%qae SIIH IEﬂher

ause 't urn,

embddirBént§ she ﬁimlldfdlihileﬁis ifor dxhﬁnpleﬁbﬂtdﬁﬁioﬁehﬁmﬁﬁ@u I&drbon centered
solution. The existence of such nmetals in the
phosphompGeRETeLoRYRING ce¥ESli on is not acceptable for use

[0098] §ct SkLRPle Cehi A IRA FlafHFCdrf bRl Yo functionalize compounds

having two or more NH groups. In one example, the reaction can be used to

functionalize a molecule containing two or more primary amines. For example:

ZN/G%NHZ NC\/\N/%%N/\/CN

H H

where n is 1 or more, for example 1 to 24.
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sem conduct or manufacturing processes and as
stabilizer for hydroxylam ne freebase and other

WO 2w003H275ensi tive reacti on chem cals. [ 00109]PCT/US2008/012240
Preferably, alkali bases are nmetal ion-free organic
annoniun1hydroxide conpound, such as

tr | ammoni um hydroxide, trineth en
008 | BT e Sy aaBa AR bR BE BT b A e aE RIS RFo AT A
tetrhddfitate hiidoRirfie, ¥8PEEMiple tHeefuh&@ional @fuihaiért 'of BEXTYS, mfﬂﬁbe
one or. nore of the protons in the NH4 cation has been

conveertbeformgd:an or gani ¢ group such i ndependent | y-
sel ected al kyl, heteroal kylne_aryl and hetero l.

[00110], Preferably, the hydro ylan1ne use e
synthe3|s of the an1dOX|ne iI's |hydroxyl am e freebase.
Preferably, g g | _am ne genexat ed |n;—s+m by

reacti ngN hy r oxyl am m ne sul fate V\,Nt’ﬁ fodi um Rydr oxi de

is not used because this can resullt in unaccpptable
cont am nation of the am doX¢ metal ions. 00111]
In an enbodi nent, the am doxi m& conpound is a SN

whéleindr m@emkylam:teﬂaaﬂm deyi drtetesolriAdR af ateati véedttei vadr s
are individual nolecules that have a core and dendrons

' em%aquaéﬁealqlé npwéng: Sheestartinginpateris! i xdrezing. SANEKAMRI§ fpthis

t { t t
rea&wﬁ] eéh t'8ns are2 apW%e%&Hrtl%: ancﬁlmng po?ﬂtomay

[OOW]aInsa n&gitcai ahiosdimeni, b mateguldkavingytvaugr mbreadeoorslary amines can
n r| r are described as being a certain
be referring to how many divisions occur in

each dendron For exanpl e,ncq_second gener agign
dendri.mer conprises_dendrons With their o br hi ng
poi nt . ? Lhen@re’gﬁf__Lnyentlon the denfriners are
preferabl'y first generation o reageL(f?thouter
generation of the dendriner conﬂrlse the surface
groups. Typically; each of the surface groups for

whera&ho deletinahasateve had Ranand I[(ﬁcan_e]_m]:leg&ndmaloesedm:ted alkyl,

he f b
neussyiylyad! GERRRT Repin g Bendar sReudnar HEPPEon
conwﬂgp]at%NDRO\l rr NOH CORE N NIi2 HON v \'N DENDRON

nnnn  DENDRON NH2 DENDRON HON NH2
[00101] For example, the secondary amines can be part of a cyclic system:

CN

L7 T

where R and R, are defined above. For example, common solvent used in
semiconductor processing can be functionalized with amidoxime functional groups. For
example:

o

. N

and ° : o
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The core is shown as being a sinple N CH2-CH2-N
noi ety, with the dendron surface groups each
W@ 9pios®&img an am doxi me noiety. As descri bed PEI/US2008/012240
Supr anol ecul ar 29 WD 2009/ 058277 PCT/ US2008/ 012240
Chem stry by Steed and Atwood, simlar second

[00@ egirar}i hﬂ@hﬁg{iﬂg’egﬁ{néﬁﬂ% . le%gy gﬁﬁaéo %%g ﬁfgﬁ" Ej&llﬁ precHﬁf rs to
aml%klhl@ rhdleciNed 2N d\ie*d@ﬂddnner@‘the nucledphileibaiN@ohol: A
“/-N--,,N-,.,Nl-CN H2N NH2 NOH ~N CN N~~CN
H2N NC]—| NOH CN H2N NOH [00%13] The |nventor/sohave
found { hat gﬁngrlHrrers are a part|cuhs’§rly % atile way
to pf%vtdé anéhﬁ+do§(pe f unjct+erat group. hhls is
t hought to be because’ I Mers prow
structure and facilitate the provision
ti. t ecul es. Their properties
Wheé%# éﬁ gEﬁbgétglgﬁ\[/pé'm klncﬁhegz? Wﬁred by varying the nmake

[0019B] XFor ekhxﬁpléop@lyandhdlr(pol@el)dbﬁip&undsﬁﬁd)ﬂ.ﬁé funesietalized. Poly-
exanpl es already given in the speC|f|cat|on can be

alcohlisire aralsmics thi copleihpPEsthan OF:PC plseh @éwrt@paloggoup Asan
eraf iRt Yo Su T R RERELT” pr) U260 015240 FoN Now

JOH DENDRONoN NH2  DEN

o LA

wherein n is 0 or more, for example O to 24. In one example, n is 0 (glycol). In another

example, n is 6 (sorbitol).

[00104] In another example, the polyalcohol forms part of a polymer. For example,
reaction may be carried out with a polymer comprising polyethylene oxide. For
example, the polymer may contain just ethylene oxide units, or may comprise
polyethylene oxide units as a copolymer (i.e. with one or more other monomer units).
For example, the polymer may be a block copolymer comprising polyethylene oxide.
For copolymers, especially block copolymers, the polymer may comprise a monomer
unit not containing alcohol units. For example, the polymer may comprise blocks of
polyethylene glycol (PEG). Copolymer (e.g. block copolymers) of polyethylene oxide
and polyethylene glycol may be advantageous because the surfactant properties of the
blocks of polyéthylene glycol can be used and controlled. _ A
[00105] Carbon nucleophiles can also be used. Many carbon nucleophiles are known in
the art. For example, an enol group can act as a nucleophile. Harder carbon-based
hucleophiles can be generated by deprotonation of a carbon. While many carbons
bearing a proton can be deprotonated if a strong enough base is pfovided, it is often more
convenient to be able to use a weak base to generate a carbon nucleophile, for example
NaOEt or LDA. As aresult, in one embodiment, a CH group having a pK, of 20 or less,

for example, 15 or less, is deprotonated to form the carbon-based nucleophile
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HON NH2 H2N NOH H2N N O HoDENDRON CORE  DENDRON

JDENDRON . nnnt O O HON NH2 OH CORE \ CNH2 0 0 O
WOENDRSIY77 CORE . nnnn NOH DENDRON  DENDRON  H2 NPCENERG 12240

SOH HON NH2 H2N NOH "~/ _~/11° ~/O “+ NH2 DENDRON H2N

t, O CORE DENDRON NOH HO H2N DENDRON [00115] It is

ed that in_one se. exgnpl €. Co IS
roo ity Kntiiunte R Aotk R TRSca DF FORUIE (g Aupieade firipe the
berA8ikbidge FHCiBAAIY (R BB undObibdH 1R e @im Weda-dikeloRE aRo covers
dendri mer conprising am doxinme functional groups is a

aldehydesacsters, @mmieearﬂd ethen€=Qenpnisinipg Hvictirny sapinso Hupermore, one

-9 tl on.
or bEHERIBEESP Gofof B BRrTIRs Ry RS S G RBAG, PU.
is espefially versatile for the synthesis of x
dendri meﬁs coﬁgrl S+ag- ami foxi surface Qs- The

dendrk L me co d oduced to
the i nventi on conpris¥ two or e afi doxi gr Bups,
preferably two or nore am do surface

[00117] Methods of synthesizing
known to the person skilled in tH# awa. A diver§ent

wheZ€R{LAGRL 1ﬂ&§ﬁ§ﬂ§ntﬁj MR df P I%n&ﬁﬁdﬁétgeigﬁlkgg% g, aryl

regul ar durfac groups to be c uct versely,
grogpscheterenge igtoupe ndd heteroagymd. hesi s al | ows dendrons with

[OOﬂigh (ﬁ {tﬁl@fgr&i{{%ﬁc‘éﬁfi’éﬂ% ;égg\xohgw%e t&IF t?)ﬁ(g ro? gyc‘? toggns in t}?e a)?:ﬁa
position. This in fact means that sometimes control of reaction conditions is preferably
used to prevent a cyano compound, once formed by reaction of a nucleophile with
acrylonitrile, from deprotonating at its alpha position and reacting with a second -
acrylonitrile group. For example, selection of base and reaction conditions (e.g.
temperature) can be used to prevent this secondary reaction. However, this observation
can be taken advantage of to functionalize molecules that already contain one or more

nitrile functionalities. For example, the following reaction occurs in basic conditions:

CN CN
i CN

CN
[00108] The cyanoethylation process usually requires a strong base as a catalyst. The
use of a base catalyst comprising a metal is not preferred, for example the use of an alkali
metal hydroxides such as, e.g., sodium oxide, lithium hydroxide, sodium hydroxide and
potassium hydroxide. This is because these metals, in turn, can exist as impurities in the
amidoxime compound solution. The existence of such metals in the amidoxime
compound solution is not acceptable for use in electronic, and more specifically,
semiconductor manufacturing processes and as stabilizer for hydroxylamine freebase and
other radical sensitive reaction chemicals.
[00109] Preferably, élkali bases are metal ion-free organic ammonium hydroxide

compound, such as tetramethylammonium hydroxide, trimethylbenzylammonium
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[00118] Preferably, the dendrimer is a first

generation dendriner. Wth higher generation
walervdiossrer s, purification of the dendrinmer becPCEESIV08/€12240

conplicated. Wth a first generation dendrimer,

preferably the dendron surface groups are attached to

hydiads ks PO i LD KE™ (GBTTe] TGRS Al pRceympre of
the 5}0"{‘&% iRth CRAR et hdshRen ediladeg b ?raﬁd)‘# Pguéﬂ"'ﬁldependently-v

above advant ageous cyanoet hyl ati on net hodol ogy is
selemeed\atityl dreteralkyl, aod @dd Yeterianyls t hereof (for exanple

ool BRFRAES, BELRR PHBP SRS higp e

hydedxadhing fREBAR. PRefeB] ) 8 §dioR Yl aitii i genkied @rdifudyreacting
ni trogen. These conpounds may be synthesized fromthe

hydeaxytassipe suifaig Widoywgoum Bydmaide agnef used Becapppthigean result in
ituted
unaEce %ﬁ@&}nurﬁlmaéﬁbgp%g?ﬁ‘{’n )égltélrg;% |y C u?tg]qgﬁﬁt?a lers conpri se

[00B115] ulls b Embedi meht, Wi ariiok ind aﬁnlsowndmaﬂ‘demdidner having amidoxime
e nitroge [

het eroaryl group direct| i, e.
surfpgfgron Bt eDFEFIYS AFF lﬁﬂ’i"ll‘%/”ﬁ‘ie geﬁelea .thatgmée %ewrsélgﬁé%edrﬁgs

attaPfldgh AR ¥dre VEhSik ABFifiA6H ROKAH-KkF G ARRkE. Tr%acomasbfb@nchm g
substituted or wunsubstituted phenyl, pyridyl, pyridyl

ponN— ontb ckehicr déndrans age atqgehed hThe pnaodungponnh mayfb@lal sivglegtom or.it -

maxB’S Bee of HISPB DA SRpFE L fich CEnE T AEngtaton.
refefﬁi‘lf?fo' HoW Rfdn RalWdiem ddcut B)each BOKArEX aPHH &andp€ a second
0

ow ng two conpounds fall within the scope of the
genanabvre dendaigmergompeisepdandoyts wnm\thm@wnctmamwn?g poiny In tignpresent

mve&pogu%lg ]%CEN mHO\I SZF}/\@ab% 21?£t g CI‘% 7Ol‘lp(g;r 'y %2{)0%603112{% generatlon

ver ons

of tﬁdﬂﬁrﬂﬁﬁiez e6mpHdhe duFdeSErotps. éﬂyp@@aﬂlyl @rcthtdfltlhe&éurfacér gicups for
class of conpounds is a particular versatile exanple

eaclyfendsen aigrthe spdMfer al cl ass of nultidentate am doxi me
[00?%22#?%% doRbstRive e%ﬁ]BiepthErfgllé\QﬁQ%(ﬂgchg garpﬁcel%%gltded as

being a first generation dendrimer:
HON NH;

DENDRON

CORE

\/\ ’1"1 DENDRON N2

HON ‘-LQ\
wnne
DENDRON

NH,

DENDRON

HON - NH;
The core is shown as being a simple N-CH,-CH,-N moiety, with the dendron surface

- groups each comprising an amidoxime moiety. As described in Supramolecular
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O her conponents of the sem conductor processing
conpositions For the avoi dance of doubt, the follow ng
waele®ensgari on is applicable to any of the enboRCTESL088/012240
descri bed above. A sem conductor processing
conposi tion according to the instant invention may
cont aj n_,on nor e, sel ect ed omthe 0 consi sti.n
N ST N R R T N
confitddd a redox potential and surfactants, sources of
fluoride ions, chelating agents, andkggra3|ves A)
Water [0012XKN Wthin the scope of thi'$ venti on,
wat er nmay beljntroduced into the conposition
essentially only in chenLcaIIy and/ or physically bound
HW%UM\@KYvN&WG%tuem_ﬂmkh&VAWIRKQM\V&QWM
conpound B) Sol vent Gmbjah s not ter) - from
about 1952? about 99% by weight. [O 2] The
sem conducgyr processing conposition of the present
invention also includes 0%to about 99%Hy wei ght and
nore typically about 1%to about 80% by |weight of a
wat er mi sci bl e organic solvent, where thi sol vent (s)
is/are preferably chosen fromthe group ¢f water
m sci bl e organic solvents. In alternate enbodi nents,

conposi ti Ofhe invention include frofffabout 1%to
about 75% friqm about 1% to about 65@6 fr n1about 1%
t o abouton@59 rom eBQuUiNdo t 0 about a@so~Af
196 E aboﬁéWQS 9 frﬁéfébouL_lJbto about 979 by mqﬁmht
e wa m ¥ci bl 8 orggni ¢ BBlLegat ~[BAINRINN~cy
ESNOF Water ~sc eﬂgrganlc | vents i ncl ude,
but ar e not WEC] ﬂ to, NdHnethyIac fram de ( DVAE ,
¥rro §4(NWP) , N-Ethyl pyrrolidone
EPf N-Hydrox t hyl Pyrrolldone (HEP) , N-C%&Iohexyl
Pyrrolldone (CHPR i net hyl sul f oxi de (DVSO),
Sul fol ane, di 8t hy'"3br mami de (DMF), N-rmet hyl f or mani de

[00118YFThe i@ ke fb@ﬁtpﬂnah@emhnm e a(Eularly versatile way to
Di gl ycol am ne, di nmeth yl -2-pi peri done DVPD) ,

Provids pieIdRImAlynsHio AR NEIGK|dBOYBIAERe becatse dentiimers
prm‘ﬁﬁé %EYag s%é{[ufel'gn}ﬂlfaéf’}l ﬁa?%@lle gro{iyl% F%ﬁp 8l:nt te am1d0)f1me

cyc exanone, polye yco s and po ypro
molegduie| ’Hlengiryp@’fled ¢an zgd;wwcﬁivemamﬂmmﬂbﬁ;d By vargiag Itlli’f: make up of

et hy Ieneég écol, propyl ene glycol, propylene
the ¢ofp BBH Hheedendmongyp 20097 058277 PCT/ US2008/ 012240

[OOMyb%alg:'xX gles a?rteﬁ’tﬂnélk/e@ﬁldthg 5 c%’@aﬂ% cﬁ?gé 96n51dered to be
I sOpr opanol i glycol’, " propyl or butyl diglycol
exaimgley o€ fiest gbl}fzraxllqn dﬁnldylhwmshaynygmhldmmwr&w grqups. These
incl %hylene gl ycol ethyl ether, ethylene glycol propyl
NC¥¢%er, ethylene glycol nono-n-butyl ether, diethylene
gl ycol nethyl ether, diethylene glycol ethyl ether,
propyl ene glycol nethyl, ethyl or propyl ether,
di propyl ene gl ycol nethyl or ethyl ether, nethoxy,
et hoxy or butoxy triglycol, I-
but oxyet hoxy- 2- propanol , 3-net hyl - 3- net hoxybut anol ,
propyl ene glycol t-butyl ether,and other am des,
al cohol s or pyrrolidones, ketones, sulfoxides, or
mul tifuncti onal
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conmpounds, such as hydroxyan des or am noal cohol s, and

m xtures of these solvents thereof. The preferred
wai09esi237 when enpl oyed, are dinethyl acet am RBPET/EHSH08/012240

di met hyl - 2-pi peri done, di et hyl suf oxi de and ’

N- et hyl pyrrol i di none, diglycolamne, and :

nmonoet hanol amynye. C) Acids - From about 0,001% t0 yon -

about 15% by wel ol 00124] Possi bl e aci d% /e,\ei/d?\her

I norgani ¢ aci ds/r..Qrgani ¢ aci ds provid N %%Egégmz
conmpat.i. bl e W t h\t he her i.ngredi ents. kgaopgani i ds
i ncl 3@@ r\('ﬂzmochl oric'%g' 'ﬂ‘l’mﬁ'ﬁfgnﬂoﬁ»{g‘ﬂc ci d,

sul furiclacid, phosphoric acidplghosphor&%§ aci d,
hypopha rous aci d,sphesphon?@PHeid, nitric acid,
cids include nononeric and/or

and the | mke. O gani
pol ymeric organig achds fromthe gipupsyRf unbranched
saturated or Juns@turpted nonocar poxyYic aci d§>" of
branched s r unsat ur at ed/N6C R
acids, of gsatgratgd and unsaturej'l’r ambarygk | C
acids, of aronmaskc nono-, di- and>¢ricafboxylic

aci ds, of| sugar acitiy, of hydroxy acids\.eforoxo acids,
of am no~acids and/ ok _of polyneric caphpxyeNbroNaci ds
are preferred. [00125]|vépom the group of unbranche H
sat ubp KT umsat yr Ononocarboxylic aci ds:
met hanoi ¢ aci d/(forfc acid), ethanoic_asi_do(*acett conu,
aci d), propand{Pe™stid (propi ol jﬁfﬁﬁp&ntaﬁ%@BON
acid (valeric N3}, hexanai c ézﬁaafgaproic acid),
hept anoi ¢ acll  (enant hi ¢ aci d) PEN98¢™Nanoi ¢ aci d
[001 BAPTN h6te@Ehdlkn oROBAMBI L ARIpILs (RELGE FPPovidRAIVHIh an
decanoic acid (capric acid), undecanoic acid,
amidoxiewdnoétionab grdup las well as dled shirface giagesanoi ¢ aci d,

oo} 1 ALEEANRHE A6 dMEhRLLGRAGLA) 1o PER AUSEANRA groups s o
verdafi R AAREAEIBH Cw ACHTUproNRIiRdthidoREhedomitindél REAEPhieodiictbr
(stearic acid), eicosanoic acid (arachidic acid), |
progeseing apiopesiten. dlibaseeiasrydenitle andpgralosgeieodesivadyes is
g ic L . g . .

espgcH A R AR Ty P SERANRLS Pl SRSl hee
grogssli The(deatiimtodrridoxane chmpdcrds ptaaiteataebrliag tockhe invention
(petroselic acid),. 6t-octadecenojc acid .
CompsISE S 81 WOH IMKOKHNC E§EPY PreereebndiooTdBeTg a(‘Bfl%’PE“e surface

id), 9t-octadecenoic acid (elaidic 34 WD 2009/ 058277
CT/ US2008/ 012240 acid), 9c, 12c-octadecadi enoic acid
[00117] nMeathadsat ispithedzipng dendroherd ecadélé kindwn &cthd person skilled in the

(li,nol ai di,c ., aci d nd 9¢, 12¢c, 15¢c- oct adecat ri enpi c
- an. 4 Rt SR RSy SRaRREN G i s B0 Surface
groWsah bb @ensirictedaiCRhverselyns é‘ér&k_fe?eﬂd dERIRERshRYLis &llows dendrons
_acids: 2- methyl pentanoic acid, 2-ethyl hexanoic acid,
witlpdiffesgny Biréase 2onRs tade dncoppasgied ige thadandrimee, thereby allowing
furthefP€Nt yl nonanoi ¢ acid, 2-hexyl decanoic acid,
-hept yl undecanoi ¢ acid, 2- octyl dodecanoic acid,
[00E8)omdférablgethaniehdrimer @ a fAsdgmytatioh Haseroaa0i Withtiigher 2-

undecyl pent adecanoi ¢ aci d, 2-dodecyl hexadecanoi c acid,
generation dentdrineas (pagdicatie) of the depdrimer becomes more complicated. With a

firstzzg'etrlgrta[iel‘}i Q& rﬂﬁé@@%ﬁ%ﬁ@?%@&énﬁlronﬁ%ﬁaw groupF are attached tg the core

> pent adecyl nona C aci exadecyl el cosano
throagh dxygnhoepitaafea\atdenei cosanoi ¢ aci d. ‘

gro
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[00127] Fromthe group of unbranched saturated or

unsaturated di- or tricarboxylic acids: propanedioic
wa@edtogd/ogsrat oni ¢ aci d), butanedi oi c acid (succi NPCT/EB8100§/012240

pent.anedi oic acid (glutaric acid), hexanedioic acid

(adi pic acid), heptanedioic acid (pinelic acid),

anedi oi.c_aci suberic aci,d nonanedi oj c. aci d

rooPEa TR e st BERTORGHrES i pon (AL Gifp€ above
advdiStagibu 0 9sHoRing/ ABnndtAddRo Ly @Ci d) , 2t - but enedi oi ¢ aci d

fumari c acid), 2- butynedicarboxylic acid

(acetyl enedi car boxylic Eid). [00128] Fromthe group

of aromatic nono-, di- d tricarboxylic acids:

benzoi c acid, 2- carboxybgnzoic acid (phthalic acid),

3- car boxybenzoic acid (isgphthalic acid), 4-

car boxybenzoi c acid (tgféﬂh{hahkp acid),

3, 4- di car boxybenzoic acid (trimef¥itic acid), and
or sabfitated aERLY BesRedTi (foraRhkipletsyh e siz@idin@g kahstitteddctPlonitrile),

From the group of sugar acids: galactonic acid, . ] ]
whasginferis an aod a1 haterearyd STAPAEVNE anATalRAKG BTO¥P AR Fenjugation with

oni ¢ d . . . ’ ¢ . . .
e EH P e dhe el L B SRR B e dponing
conpouflds hdwitl ofcp@ Ny laad edactingoiitil apromsalsstittedior sibstitited
hydr oxypropi onic acid (lactic acid), hydroxysuccinic
acryenifileng) i ¢ acid), 2, 3- di hydr oxybut anedi oi ¢ aci d
r - - e : r
O R o e itered
heteagargll groap doydtlycjoamddd theanitrdged, @ eStheteforhhdvingypbendmiecore or
aci d [1jic acid). [00131] .Fromthe group of oxo .
the &rcrabEne bR MO0 Doy Bt ok ma: Ry e § SBbstituted or
uns@HRREd BRQAIYE, pFidd, DY BIYIN-Bkidle 6 Fekhn gtdUPL13%ls froadeds ke
group of am no acids: al anine, valine, |eucine,
follpwimgenlass o€ oxipres! i ne,  trypt ophan, phenyl al ani ne,
met hi oni ne, gl ycinggyserine, tyrosine, threonine,
cysteine, asparagine; utam ne, aspartic acid,
glutamc acid, lysine, |arginine, and histidine. 35 WO
2009/ 058277 PCT/ US2008/1Q12240 [00133] In one
enbodi nent of the invention, the sem conductor
processing conposition cjontains fromabout 0.001%to
about 15% by wei ght, al tékpatjxely R99n1 about 1%to
about 10% alternativ%1y €$6ﬁ?25muf 071%to about 15%
alternatively from about 0.01% tjjo about 12.5%
alternatively from about 0.001%No about 5% by wei ght

.. aci . - Q 9 .
or sttt R4 Dobus Pl 3 BT MR ed Y ARAHL PO nirile)
For kasaglepthe dolirawing thasemppumdsifdik dvithirethe saope ofaberpladvieldlass of

with the other ingredients. Inorganic bases include
compauPdin hydr oxi de, |ithi um hydroxi de, potassium

hydr oxi de, amoni um hydr oxi de *aqd _tdhe |i ke. O ganic

bases i ncl udi ng or §ani c-ami nes, @nd quaternary

al kyl ammoni um hydr éxi de whi ch may\ include, but are

not limted to, tetr pni ym hydr oxi de ( TMAH),

TVMAH pent ahydrate, hyféﬁfﬂﬁium
hydr oxi de (Bngiﬁj:? ang

CN HON
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Tri s(2-hydroxyet hyl ) nmet hyl anmoni um hydr oxi de ( TEVMAH) .
[00135] I n one enbodi nent, the sem conductor

WEe@OsSRIhg conposition contains from about 1BET/US2008/012240
about 45% alternatively from about 1% to.about 15%
alternatively from about 1%to about 20%

or ngtg{lt,re} :V;arg\;gt% tl;qtrg(gg( b(k);‘g%{n%) /%y{l)lgiaeglg ps%g%@/substltuted acry]omtrlle)

Th@lzfa?sr SedonyfRlutdd fs M ARQHAr v]er/é’ahl% Aafiple GOKe MYordgEhl Pss of
base(s) F) Activator - from about 0.001% to about
mulz@%tbge mdghme[@@mpdsﬁm@bfauu within thet Seeppotthe present invention.
i nvention, the sem conductor processing conpositions
Otleprpnippaentisaf the senicoadibetbapeaesding normpesitionsip of
activators, in particular fromthe groups of

Forfthd yasddnat @ﬂd@hﬁtyﬂhe HEIEk v E [AeScription Redpplicail@ko any of the
tetraacetyl et hyl enedi am ne (TAED), N-acylim des, in

embeshimerty ﬂa&cnhc% Bbiifoy} SHRIEPPRHUR ASTEIRERNS cmaewlfa@re gecording to
the RREAPIREhG g§onﬂaﬁ1 cﬂ%fqﬁr' ok §5lf:&e@ ﬂ%ﬁ{‘éﬁx ?\@Bgé}nmsngg of

I sononanoy enzenesul fonate
watbr, mltvbml amd rﬂaeés actwmetammlidunﬁsehavm h;ddsmlpb&dnﬁa( A ,
nitrile__quatern conmpound i mounts of from
S“"fg“f“‘tsosoffﬁ%s “ﬁéﬂ%tonsﬁ%@’faéf‘&ﬁgif“? raBErPgraéWF% 15% by
wei ght and in particular from1l to 10% by weight, in
A) Water case based on the total conposition to enhance
t he oxidation/reduction perfornmance of the cleaning
[00824]u Widhia thagopop Uoines8wN7 W@TMSZ@OBWQQLEM@MOW\%

conwrg\sft“ | se%@lh ow inf cglelrﬁl%ﬁ)péﬁc&érl ﬁ}[%lgléi@)?})gund v(\}(%lnc a%r'i X

conktituertt,of tkdRw Matedal%r abkpburts. @ C2. 24- al kenyl radi cal ,
a substituted nethyl, substituted C2_24-al kyl or

B) Solbait (WhidPis wdt dhité) k?ﬂﬁh abaét £% to aHoRt 99% byeveight.

substituted radicals contain at | east one substituent

rooi ﬁmﬁhp @erﬁfcg?&g@ti}‘ epnr)c;fégmg cgﬂgosltlmﬂgf the%&zseﬁ{‘mventlon alT

| -ar aryl di cal 4-al k
mclgd@lﬂ% t(aalscum%% kit welighthrid/mogertypically shdus tl 74 (ot abgut 80% by

weifuiE il s o uioRobiel aifere BEddidiR prélermply chosen

frorﬁazl"n@gi@ ﬁf whifadl ﬁﬂ&“ﬂl@ '@)‘fc%_ah‘léucoiol%@s QHQltEﬁ{ate éiﬁl%cﬁﬁ@ﬁl@n :
from -

compopitiopspt @P@VCHUMMC frqmlzb@rqu‘Vm ahogmﬁﬁ-’el) fropabout 1% to

i o83 YR B B9, 19 S i 1

to absut®3 %3 Mo abdu A ¥B & abdus 8T &Ykt gt iy Waes &iisgble organic
conposition according nmay optionally contain from
solvgBbut 0.001% to about 25% by weight, alternatively

O B 18 D S s A BRIE bR o
dimathglacetamide (DMAC), N-methyl pyrrohdmone (NMP), N-Ethyl pyrrolidone
(NEP), N-Hydroxyethyl Pyrrolidone (HEP), N-Cyclohexyl Pyrrolidone (CHP)
dimethylsulfoxide (DMSO), Sulfolane, dimethylformamide (DMF), N-methylformamide
(NMF), formamide, Monoethanol amine (MEA), D glycolamine, dimethyl-2-piperidone

(DMPD), morpholine, N-morpholine-N-Oxide (NMNO), tetrahydrofurfuryl alcohol,

cyclohexanol, cyclohexanone, polyethylene glycols and polypropylene glycols, glycerol,

glycerol carbonate, triacetin, ethylene glycol, propylene glycol, propylene carbonate,
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20% alternatively fromabout 0.001%to about 5% by

wei ght of an activator. G Conpounds havi ng oxi dation
w@eaonsstort i on potential - From about 0.001 % POI/USID081012240

25% by wei ght [00139] These conpounds i ncl ude

hydroxylanine and its salts, such as hydroxyl am ne

hl or | ydroxyl am ne nitr dr gxyl am pe
nexglang &S, ARPOA PR an QLR FepBipanele Bl Prom) gg buty
digiS¥& hé@léﬂe%‘l&ﬂo@téﬂl’{ﬁbﬂ@gl%d|1ﬁé’thijlebther ethylene glycol ethyl ether,
r

oxyl am ne razine and 1ts derivatives;

ethbﬂmgil@i ppemb zihgs ctindena glyeal enonstn-Sulyi etharginthiiene glycol

d_sodi o}
e B35, AR ARt T PEL T PAGORGE sl pRln R B ey
ethd‘rraag}dply&nl oDl fRfSl 8t eyl @hér, AREHIRY AétRoXPOABULOK afriglycol, I-

orate tetrahydrate, percarbonate, salts thereof,

butGiyath OB M3 PRS- meoRy ol GRREHERS ghyeelddhgy!
014
BB SHL0S BURRU uk3i 08 BEPLEL St 08 ¢ Btuncion
com/pohhdim siidheasdrydpex yamiddseor ap’ﬂmwlolm wadh i xxnrea o€ thel@ solvents
perOX|des such as, for exa di benz

di ac
therged: ¥ hebreicras soniants i smPAYGdnttE eaﬁtbaskﬁ?awﬁ%[ gpfl dimethyl-
2- plgge{ ?I{%th?&tth bR Ghi N ﬁcﬁid%ncﬁl@edlggeola%zné/\@nd
09/ 058277 CT/ US2008/ 0122 per oxy aci
mompethanolamane.exanpl es bei ng the al kyl peroxy aci ds and
the aryl peroxy acids. Preferred representatives are
C) Aeills parroxy dlenindl.@01%itd abodt 15% by wgightibst i t ut ed
derivatives, such as al kyl peroxybenzoi c acids, but

[00Ed43 O PB&YiIX Ycids BRHithepindr@icacidiCoriRGITES b¢itis provided these are
nono&er pht hal ate, (b) the aliphatic or substituted

comgafipleayith:thg othsiyngredignts. dnpraanis acigeinslude dyrachlasicacid,
hdeog'L%sat‘ﬁlaEﬁlﬁlr?ccdcgd ‘ﬁogﬁoﬁé'ak{& gﬁ%gkggﬁ]ﬁgaaa%@o@ﬁbghomus

I"01'M noper oxyhexanol ¢ aci
acid) phagphoniy ez aiid aqidy mdytha bikei Orgamiclacidd include monomeric and/or
nonenyl am doper.adi i ¢ aci n
POl ND4TEF 58 BPMaAFds mﬁwrﬂw@f uaﬂamelafad SafyrHRd OF Bnsghyated
morﬁi’cﬁ}Uoﬁpl% hGdDOF BXNeh&PIRXMLlIoF uﬂﬁtﬂ%&ed%{bcﬁ‘ﬁ)oxyhc acids, of
, 2- di per oxycar boxylic acid, 1,9- diperoxyazelalc
satuaatedi anctiurpsettma«yé disatiox ykic adids, aif pwma(gcbnamsydlr enditricdrboxylic

' ac1dtéhe gﬁrcg gﬁf%cﬁi))é)h gc@ i’? 8?(8 iagld%f qu &mmo acids and/or of polymeric

Cmﬂgxyh@g@gpm@ feptkdli ( 6- am nopercaproic acid) may be
used. [00141] The sem conductor processing conposition

(0025 o Fenim ghengipup pf wehfamqhyd caHTasgchor ynsathraserbponocagopayic geids:

i LT e
amcﬂ,"q%ntai]lotﬁcna(\la‘lmlcyaci d)oliﬂxabomtacﬁl (Gé.ﬂﬁoiccﬁc&bolnﬂptarﬂ)ﬁk?/amd

| t t ly. f bout 0.001%'t bout 5% by
(engBRNE BRIgo RS i is AP O AR GIOTARC RO Er ARTIE acic) decanoic

ac1d3@5]r9t% h@hy, u}faecglgi@ clgh%c?etchrﬂgc 298 Madrit 904$ Hidecanoic acid,
Prefer

abl’y, the sem conductor processing conposition
tetradgdancioaad (myao stpadid)e pentfdpganmc g¢1tl lefx atlévancio rpwis(peinuny acid),

neplaHETRRR A TostEerasaty Aesadecapt 6 e Gih fiodbancit doid

(araCRIARO&Hd)] B3t oSN hé&%béh%ﬁma%hﬂ,%tracosanmc acid (lignoceric acid),
hexacosanoic acid (cerotic acid), triacontanoic acid (melissic acid), 9c-hexadecenoic acid
(palmitoleic acid), 6¢-octadecenoic acid (petroselic acid), 6t-octadecenoic acid

(petroselaidic acid), 9c-octadecenoic acid (oleic acid), 9t-octadecenoic acid (elaidic
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0.001%to about 15% alternatively fromabout 0.01%to

about 10% alternatively from about 0.1%to about 5%
whyoesggnt of one or nore chelant. [00143] A fRCT/082008/012240

possi bl e group of ingredients are the chelate

coaneX|ng agents. Chel ate conpl exi ng agents are

s whi.ch .for. Iicc nds, with. netal ... -
scid) e 2 arie ot el g a&d@ﬂ%"%&-%?%ca?hegﬁwo%d (inolaidic
aad)%ﬁﬂ@b nat,i1 8¢ o6tatl€abiendicCRNd (Ifoledi®amid).i . €. is at |east

pi dentate". In this case, stretched conpounds are

[00126]s Fren g grpup pbbeachsd saawpd ex unssuratedl srpngicarbanylicosids: 2-

e Ryl 2 HURAMIOR e RO ERBORE A
acug Qq&emSylﬁ(bnagaittdﬁ:)d the&ymbwmﬁcyam@ cmné;ﬁyluﬁ@ercﬁhmg acid, 2-

mers are i mnaodiacetic acid dr oxyqui nol | ne,
octxlﬁ? AROAC amgu%ﬁpwlﬁ@eca}%a%éa%s%ﬁvifﬁgadma%ﬁ% &

und@%rle ent B AHE B8, ?%5@:@?&39&95 HdZ ctjxq ihrebtad can01c acid,

am no, mercapto, |car ony
2-tetradeaybdcsadesamoie adid Mpehadwymonmeyancsp eadf I-hemdecyletcomoxc
C{D%\%ard |%gﬁ of differ eat netal s. 38 WD 2009/ 058277
acl YELPAY0¢ &9944] For the purposes of the

[00P278S FRSm ki, %Bhf) 8Punbrindhed RASFAR 6r UrRatPRe £ @70k %aﬂﬂ)xyhc
agents of the prior art. These nmay belong to different

acidshpreparddige acigdmakmed agid)e Hutapédipiataciglseemmic @mdhg)entanedlow

sci T bl HOGaniRic G B8 po g E oMbl el i
octaatiiol 4@ (sabErO4cid)) aoﬁaarebwwam@(uiemm am)ahéc)anbaﬁdrc@@d
groups is at least 5, such as gluconic acid

(seh@PtCra@anZchtﬁ@%ﬁwlﬁgcwdﬁ@lel@amébPybaﬁ%@ﬁewclaélda@mém acid), 2-
_ butﬁ_‘é‘éng?o%x h?ﬁmfig c]j%)}lgrﬂ:% a%ﬂx % El?acet' ¢ acid (EDTA),

I ox ene rIaCGtIC aci d,
[OOIZD&t Fydre ohect gmaﬂbﬁmmmhamtol- Cdlamdincarboxyhc acids: benzoic acid, 2-

roxy-ethylimnodi acetic, acid, nitridodiacetic
Carb&ép/ee@omﬁ aiahgeetd). 3 BTy RS AU BoR glic acid), 4-

carﬂ&x?bgizﬁfcgacmﬁé&ﬁmﬁ%mé& B MBarbbk fbknZoic acid (trimellitic acid), and
ar boxy- ydr oxyet hyl’) gl yci ne,

3 S-N}o(aﬂhozymluardmx@/(tﬁmyldnmwet)hyl )-aspartic acid or

0o lsh, Erd Y e BEF bt 85 hilal MR Lol T Ran LD PR Cacia
aratifidific aéleQ%nlc ﬁblﬂhﬁbm’ﬁ@ H&lclO%eé)tyﬂb@ﬁfc desd/ iangnidRcido 8
car bon at ons, 3/rdr OXy Or amno group-containing

[00 3 mewsgrpmpfeby amaqd%rhya@vnmlar—eqc arig ioapdadisiagid), 2-
hyd?cigéa/g‘r;oplérgpg{%d éﬁ?ﬁ‘?k&&f h&n &?é%fccﬁ?cvéc”@{ﬂ{&’hé i), $arbon

ora con
dihytiox yhatdnedivid zh:eai amamacm)mzmynfmwh@ Bl-propmiedmarlquhc asid

et hyl enedi am ne- f et ra( net hy| ene sphoni ¢, aci
(citgg @vﬁlj PRAQERIF P&k %ilgef?&abm@twrcg b@vﬁ PEhi @ fi)é %) or
trih 1%1%5&@Hﬁt(gxlhle%mosphom c acid); 5)
onopol ycar boxylic acids, such as

[Oomlﬂhﬁscph dreaprovpotexq &ids: Qromrdy{m«yt acid4pyrdvic agid) and 4-
oxopentanoié acid (levulinic acid).

[00132] From the group of amino acids: alanine, valine, leucine, isoleucine, proline,
tryptophan, phenylalanine, methionine, glycine, serine, tyrosine, threonine, cysteine,

asparagine, glutamine, aspartic acid, glutamic acid, lysine, arginine, and histidine.
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6) cyclodextrins. H) Surfactants - From about 10 ppm
to about 5% by wei ght [00145] The conpositions
wa@ewonsi2ng to the invention may thus al so conpPCBES2008/012240
ani onic, cationic, and/or anphoteric surfactants as
surfactant conponent. The conpositions may conpri se
about 10.ppmto, about 5% alterna fro
10007 56 Sypint BREL e Vg G s b T oY SR,
itfon @oRANKftin @BAMI0. 0% & ABuh FS%‘b?I \yeléflto AnahfNely from
.01%to about 2.5% alternativel romabout 0.1%to
abogbHatto abeusyl Offe |a§h1tnabf'elm fieoabawd Pd % tmatewt &5 % alt¢raatively from

abofle Pl BORAR 2246 S4B PHStyapn SEIOR ) R Sy eiehtof

acidi§). anount about O. 001%to 10% by wei ght [00146]
Sources of fluoride ions include, but are not limted

D) BQsesaW&B'alﬁﬁhP'l% HPhbSIR 45 9% HyRidigie f | uori de,
hydr of | uori c acid, sodi um hexafl uorosilicate,

0 |
o010V LS cl ol L UREABAK i e
commtlbkermltli theotindrangredieni aipoganic Basféﬁ)ihﬂzﬂudu sabdoun hidroxidg,
| ternati veI&o/{Bf rom about 1%t o

11th1é1|nt @Yc{{g{l gegcggasswpblﬂ;( Xde, annpepiup QK bo%th%(?io@e Organic

base:"sI ihelaakiotednic hnfis ahatualdrfhtya k?la%{}ﬁé’ﬂluﬁl/ﬁydroxxde which may
alternafively fromabout 0.001%fo about 5% by wei ght

inclgde, dus angmoe lipited Itwdcmajnethﬂnmmqn)umbwémmeMGMMm

penGPRER, b uPlorbd Py R TR R B A B TR AT RGliRE ana

Tnsexiz}hg&ﬂox?ah NRethldmisosivm Kyaréige CEEMAMH)sKi | [ ed in the
art. g@l abrasives include but are not |imted
i1l

[0013]s |Ir|l Plaeae iBeHTheeseNTioUHUdPT PISCSHIErOTRASiaprcopiaéns from
ofl, 85 TSGR UL RIR, 60 oL 4 00 5 Sl bt
abotir Fattorebdut 2060, tahenmmvéy fmmahbdut ¢ % to ablewt 3095, alamdmeely from
installed t I, oSifion an
abopt, ‘?’é%l?‘%‘?ﬂtég%ﬁﬂﬁ‘é‘a?‘éely SHLE %ﬂ%} 028w ‘&8‘; Py weég*}twé base(s).
specification to deliver the cleaning performance.
F) Aytntaut%rm froppabont 0001 % fapbewt?Te hyoweigBt ed i ncl ude
hysi cal and chem cal properties of the conposition,
[00536d h Agsording tpdbepresent dmiention.i i SengigomICIs procssting pempositions
conihe AL Bl mBAck BN Gl or BBRRGN L Pacy SHGIP b AR B e

e am%oxi ne conpound

groﬁ[ﬁfcﬁ fpb%@c?l@teﬂfaﬂwmwﬁlaﬁnﬁ& ahpdratulagetrageni@hylehedimine
be understood by the person skilled in the art that.

(TAERYy Nmgy! 1géqquomﬁar%\}@r%noamy&léﬁmwﬁ ENPSHs acgted
pheﬁ&lﬁtﬂﬁn‘ﬁtes H% | 021 (?flhéﬁlf) Cbﬁﬁbﬁonaﬁegl ?ﬂaéglgenesulfonate (n- or

tors, | tors
iso- N&)BS)\mtl|nememghnd>@hollﬁninrmxanmtrd¢, méthylselfatei(MOMAjeands nitrile

con ation with an arongti stem .t he 0
quawggﬂrh gesle,mﬁ oY N GRIOYRLS; 03#%53 207 By Walehhdirele abgv %@m 0.5t
15955y WRRIHE ah@In pHSGcdsr @orhaldtbQQl% by Wefdht, G e&diase Bhised on the total

corrosion inhibitor and
composition to enhance the ox1dat10n/reduct10n performance of the cleaning solutions.

36



a surface passivation agent. The person skilled in the
art will recognize that the 'gentle' chem stry that
wa@pdiodoss2me conpounds of fer can be taken advant BQEUST008/612240
many different capacities. 40 WO 2009/ 058277
PCT/ US2008/ 012240 [ 00151] For the avoi dance of doubt,
as used herein indicates the presence
Theofm%fﬁoﬂb‘itﬁ or?éF‘o‘Fléé'ftﬂfeé haf’ﬁh o%ﬂ@?lawor ds, the word "may"
can be substltuted with UFs preferably or "is
typical ly". [00152] ﬁ;enefl ly all known water-soluble -
am doxi ne corrpounds cam SUIt %S_e_f use in the
conposition and preress; &Mt invention. O
particul ar interest E{? thos?e am doxi me conpounds
useful in the sem conductor industry such as, for
[00?3<'f’]mﬂ|vﬂnc Ripse jpels @Hﬁgdz LRENGTG LA gt Hﬁfcal a substituted
I"1 ow. ese exenpl ary am doxi ne conpoun
methpk kulhtitied Eagtalbyl qmtlbamwed €h-24-Hlkemyl sg«htaiewhsrem the
001 one e d ment .t I nvention e o
subliipisd il Potiaih ot s o BT O T 58 oo agOH: —
NH9f—CN, an a1k6y1 aryl or alkenyl- ary] radlcal with a C.y4-alkyl group, a substituted
hexaki s- L dr oxyam no) - 3-i m nopr opy
alkyl@(y}tqﬂsubsglt@'edglkegyl ary taﬁgqa with 2 Giayralkiys geppganettlegst one further

sub%/tlt%l%gﬁotélrtﬁ%ér%ﬁgtlc %f X %@éx ﬁgﬁﬁ%«{%gﬁ%ﬂtl&e&f one %hgther, are chosen
frot A-CX PFONARLTHE a-nC‘EE)—rCHf;,(—d-wthHWj, N-€H(CH;3)—CH3, —
hydr oxypr opan m dam

CHg—9H,1(hbr Hnre—qHzl—d?I;l@f@—s?Hh il oxbhopaemi@m§FH—
CH@I&T {:2- SEREUPLRPY LN, A QUpE AR IR G=1, 2,3, 4,5

or § ahdXidw aromo) et hoxy) et hoxy) - N' - hydr oxypr opani m dam d
e, N -hydroxy-3- (phenyl am no) propani m dam de,
[00B38)' A3Sentitdridulwir rp'rcﬁs(ekvimgwcdﬁpbsytwmamdm ghmay dplionadlyFontain

fron éb;iét%ki’él@/?’ 1§ thois BV N ahTem oA B apLanoH: drib by 10%,
alteg}a;ﬁ;lv?lgi?fr(%% Xy(g[;?tk())rﬁs‘% ﬁﬁ Qlﬂﬁg Irlgl)@ glrt%égttﬁ Fﬂf g‘g ag)ecsu,t 0.01% to about

20%4, duehiaﬁ&ay dronmab@st O(OQldﬁf axabiont 5i%)hyr weight) afcaat v ater.
-(2-(N -
G) ﬁiyﬁfp@hhdﬁhbﬁﬂ‘gmxﬂwiohphﬁhwdatﬁm gotential SEFNmMAHIuOEPPL % to

aboR@ 25 %) HﬁlWeﬂgﬁt : -(2,2" -
nm no- 3- ( hydr ox i m no) pr og yl. azaned| yI ) bi s( et hane- 2,

[00!(139d| Q"bysetﬁwywngw YRRPRtY fAlgesch @y hydroxylamine
chltﬁlidg %Byﬁﬁﬁmfr?n@%nﬁﬁrmgﬁw shlh;ate hydroxylamine phosphate or its

acet |
denl\htamdmahyas 35 Nrdiethy Ihgdiong)apring arPheidinydrex ylifnine, Hydrazine and

droxybenzi mi dam d
its ‘l; ﬁat“é% P%ﬁ“d?%?’ﬂﬁ h?‘éf?%}@?)?%ﬁéﬁ AR Gepotaggium and
sodfl‘.l}‘r?I rp@ﬂﬁfgta%b ghe @f")(‘}{ﬁssmm sodlum and other sources of peroxide are
~hydr oXy- 3- phenyl pr opani m dami de |,
selested romo tha-grgely mqsxstlag OFyrertrgtic rmmw)]mduapfa perbiotate tetrahydrate,

| perc%}ilga/oﬂaggéﬁﬁ] Hé/ Sk 8%%8%1}}%5&81%%8&& or e’nv1ronmenr1 reasons

hydPéxyldihifie ghbsptaeny agd grefedani de, N 1, N 10-
di hydr oxydecanebi s(i m dam de)
(003401 1 (hes epmperndsovhigh mayei t@@d aNngrRAiRNGS Yyithin the scope of the

pres%ﬁ{ gﬁé%ﬁﬁnrﬂédr%&(}%g%& %exl %Heg ds%ué Q¢ Tdr e’%(ag‘lp%] %1@n95§l%tox1de
Furthbt t;fpfcal\brghmd rcoxipaards whidh itk eeeoxifatimmdetuction potentials are the

N - hydr oxy- 2- phenyl aceti m dam de, 2-am no-
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N - hydr oxybenzi m dam de,
2,2'-azanedi yl bi s(N - hydroxyaceti m dam de), N -hydroxy
W@ 20000582009/ 058277 PCT/ US2008/ 012240 PCT/US2008/012240
1- oxo- 1, 3- di hydr oi sobenzof ur an- 5- car boxi m dam de, 3
- am noi soqui nol i n- 1 (4H)-one oxinme or

Per@&%ﬁ;gﬁﬁuﬂ]ﬁq ﬁ‘.ﬁ) diirt] e Oilksy? %&'Jﬁ? abids and Mg aryl ﬂ\éroxy acids.

Preférred 8dpResthtabli el ﬁéﬁ@%ﬁe@&l yheflzoit ed anditd riap lsobgiti¥ed Berivatives,
ydrox yb enzi am de. [00154] In anot her

sucke poal Ky Ipetion yognzpigeaci dsy biital rpereica-naRtheic @sidaangd magnepivm

ol FAE BTG BRI st s
per: dﬂ@d(aum|a¢:1d3 Srox Psteatic acid;ichshilealiinidopryk Yriaptoae adiét r i

)tetrakl s(N -hydro igpro ani m dam de) ,
[pht% mingperaighexanaigiacid (PAP)], o- carboxybenzamldoperoxycaprmc acid, N-

o BB L0 SRR )yt s ang

ara]Pghatlc pgoppdiemboeylit, atidd, such as 1,2- dlperoxycarboxyhc a01d 1,9-

dip% % é% %g (2 yrso a%%cg%g%gﬁqsml&?ﬁi@éhe gip(:?x(yghthalic
acm@dz H@éﬁﬁﬁbé‘@x?ﬂ)t@ﬁé]@&ya@k%?@’)\r Ntellamh%wﬁmoﬁﬁinab&a%@c

hydr oxy- phenyl am no) pr opani m dam d
aCldSn@beusndt ril ot r| s(N - hydroxypropanl m dami de) 3,3

o0k 215 S SR s o DB RSS2
fron® aBout 0204% (dmiohviz@%madélgha bllt@ﬁﬁw&@nﬂo& almut 1% to about 10%,
di yl ) bi s(oxy)) bi ?‘() oxypropam m dam d

altemanw@moga abAwh §-150 tq M X% t%atp\febpirpylaaév@tlh%a% to about

207 TR o ARl D R AR R TS BT RSB
oxldmnn nmdi sgdudegn pasrelm&ls

anm no- 3- (hydr oxyi m no) propyl azanedi yl ) bi s(eth
H) éﬂéﬂrflij%‘i'% ?g%t§(oxy) bi s(N - h ydrox yprop an i ni '
[OOIiifr?g‘l E%Eéra%ly% (e %éﬁlcoﬁﬁ@ét@f 1%1%9%%@@%;)6%69 AB@HBAR]y comprises

are not those. recited in
(by Wakghe of theamdlpESIbehbfmmwulteO 0% terboysl 1% bpmet ght 10€ dne or more

cheB R I8 e e PR bitRy herhighhdicklrkofPsR D h SEfids iudip ghout

0.004 7 \ehvit 159! ﬁtd}h&m}rendfr@ﬁﬁya@@&t@ 01 BavaB6utd 0%, matMdtively from”
am nop I‘OEI onitrile

abopt 0 hfpdp @ 9ut§‘7q R teyahd of A8 pF BeEEheladani de 6
[OOB%T }'tl:lélj onl %ﬁ%{? éf’l @E%&éﬂt@%g]tﬂech%la%e g’omplexmg agents.

pro azane

Che}/dté)t@ﬁprexlhgdgany precyudstanded avhicteform yoli¢ advapounds veith metal
N - hydr oxyoct ani m dam de 10 3-phenyl propionitrile
IO"SI\IWhﬁS?d‘r Bhgle HepHLORAUBIES FRATF MaATE gaorfinadiop jite on a central atom,

FYC%QIO‘% In thi tretch d t v cl db
e 58K no- :i & o S o o] AUy R At e noruplly closed by

con@laxyfannamet vie am.@ordto3ei weriings. 3FHehnyuaintex pf bomdedprgapdndapends on
acid 13 2- ano et am de. . .

the %QO&%.Pﬁ%OI’snl( 2@% %BEIBPOEQH}BW’H@ groups (ligands) of customary

complex forming polymers are iminodiacetic acid, hydroxyquinoline, thiourea,

guanidine, dithiocarbamate, hydroxamic acid, amidoxime, aminophosphoric acid, (cycl.)

polyamino, mercapto, 1,3-dicarbonyl and crown ether radicals, some of which have very

specific activities toward ions of different metals.
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42 WO 2009/ 058277 PCT/ US2008/ 012240 Table 1:

Exenpl ary Preferred am doxi ne conpounds Nitrile (N)
wa\pdodosa2me (AO 15 adiponitrile PCT/US2008/012240

N 1, N 6-di hydr oxyadi pi m dam de 16 sebaconitrile

N 1, N 10-di hydr oxydecanebi s(i m dam de) 17 :

4-nyrj di,necarbonifrile N -hydroxyisoni cotini m dam de.
(004l Fob R RERO b RERaP B SRS, it DR PR AR ipe
ageRRIOP M OpHIrlaktl. ErtiesOmad ®klong td diFfedér @ﬁerﬂic@}(gﬂdﬁpl)sz OPreferred

g}:{iycol onitrile N ,2-di hydroxyacetim dam de 2 _ .
chelatingicomptexing agentsancludsthefollowingyimdbsiduedlytar i aanxgee with one
Ze benzyl cyani de N -hydroxy-2-phenyl aceti m dani de 24
{hranilonitrile 2-amino-N - hydr oxybenzi m dam de 25
1) PoBicarbbk ylatioddsaih Gvhith the&um of the carboxyl and optionally hydroxyl

2, 2' -azanedi yl bi s(lN - hydr oxyaceti m dam de) 26
groupscly ﬁhlﬁﬁfﬁtSh sliGhas gluconic acid,

= r <. - -1, 3- még;| : - 5.

2) y; atfdk%g icgnﬁ%girlr? %fé%gé; %I%:H)]/ ano pcﬁ(gﬁ § P‘gg gt% gglﬁ tg$ f'?’e
ethdemadi anoinstetyaadeat boid (EDHA)oNehyalxoxyethyletBylenediaminetriacetic acid,

ey AR HEPPY B3501 A5t BB K N BRAifcgBe 39, hiridodiacerc

_ o ] 26 ‘ C .
D ERORELEL LB LAl AR e 31>
dica@#BoMER -AQORXOEBRI)Zl yEIGE/ NS2 (POMBL fibARYHD-hydroxyethyb)-ddphitic@cid or

ano

. 'SUUpzZ~rdcCcdU "O0& y U Ucd CL ee > Z

mtr@Pmﬁ?et@*’é‘da(l\gr ‘0a'" aoa 00-~ "z, aZx .dx

3) geﬁin%l Bipho§¥nit aRids! suhlds e2>1-Hydfsxyethale-9,10diBh&phbni@ acid
vZb o ooo> oo.aMO

(HEDP), higher homologs thereof having up to 8 carbon atoms, and hydroxy or amino
group-containing derivatives thereof and 1-aminoethane-1,1-diphosphonic acid, higher
hoinologs thereof having up to 8 carbon atoms, and hydroxy or amino group-containing
derivatives thereof;

4) aminophosphonic acids, such as ethylenediamine-tetra(methylenephosphonic acid),
diethylenetriaminepenta (methylenephosphonic acid) or nitrilotri(methylenephosphonic
acid); j |

5) phosphonopolycarboxylic acids, such as 2-phosphonobutane-1,2 4-tricarboxylic acid;
and

6) cyclodextrins.
H) Surfactants - From about 10 ppm to about 5% by Weighf

[00145] The compositions according to the inve’ntion may thus also comprise anionic,
cationic, and/or arhphoteric surfactants as surfactant component. The compositions may
comprise from about 10 ppm to about 5%, alternatively from about 10 ppm to about 100
ppm, alternatively from about 0.001% to about 5%, alternatively from about 0.01% to
about 2.5%, alternatively from about 0.1% to about 1% by weight of one or more

anionic, cationic, and/or amphoteric surfactants.
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[00F4$) tSochew%@um‘lAfg 100 fuchidg. Dy e ok T Eschgo NI TR Pifuoride,
amrtanum H%%ezg%ﬁgf&y dcifl %ﬁ“%?ﬁ%’hqggo%ﬂgaé leor%bhéchacﬁi and
tetrafluoroboric acid.

[00147] The semiconductor processing composition may optionally contain from about
0.001% to about 10% by weight, alternatively from about 1% to about 10%, alternatively
from about 0.1% to about 10%, alternatively from about 0.01% to about 1%,
alternatively from about 0.001% to about 5% by weight of a source of fluoride ion.

J) Abrasives

[00148] The composition of the present invention may also comprise abrasives for use
in Chemical Mechanical Pblishing. Abrasives are well known to the person skilled in the
art. Exemplary abrasives include but are not limited to silica and alumina.

[00149] The components of the claimed compositions can be metered and mixed in situ
just prior dispensing to the substrate surface for treatment. Furthermore, analytical
devices can be installed to monitor the composition and chemical ingredients can be re-
constituted to mixture to the specification to deliver the cleaning performance. Critical
parameters that can be monitored include physical and chemical properties of the
composition, such as pH, water concentration, oxidaﬁon/reduction potential and solvent

components.

Exemplary amidoxime compounds

[00150] While amidoxime compounds havé been referred to previously as chelating
agents, it will be understood by the person skilled in the art that they may perform
several different functions. For example, they may be surfactants, corrosion inhibitors,
radical inhibitors, dr surface passivation agents. For example, if the amidoxime is in
conjugation with an aromatic system, the amidoxime may have a low oxidation potential
and therefore be suitable for use as a radical inhibitor and / or corrosion inhibitor and / or
a surface passivation agent. The person skilled in the art will recognize that the 'gentle’
chemistry that amidoxime compounds offer can be taken advantage of in many different

capacities.
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[00152] Generally all known water-soluble amidoxime compounds can be suitable for
use in the composition and process of the present invention. Of particular interest are
those amidoxime compounds useful in the semiconductor industry such as, for example,
those selected from the examples that follow. These exemplary amidoxime compounds
also include a reaction pathway for their synthesis.

[00153] In one embodiment of the ihvention, the one or more amidoxime is selected
from the group consisting of 1,2,3,4,5,6-hexakis-O-[3-(hydroxyamino)-3-iminopropyl
Hexitol, 3,3',3",3"-(ethane-1,2-diylbis(azanetriyl))tetrakis(N'-hydrox ypropanimidamide),
3 ,3'-(ethane;- 1,2-diylbis(oxy))bis(N'-hydroxypropanimidamide), 3-(diethylamino)-N'-
hydroxypropanimidamide, 3,3'-(piperazine-1,4-diyl)bis(N'-hydrox ypropanimidamide),
3-(2-ethoxyethoxy)-N'-hydroxypropanimidamide, 3-(2-(2-
(dimethylamino)ethoxy)ethoxy)-N'-hydroxypropanimidamide, N'-hydroxy-3-
(phenylamino)propanimidamide, 3,3',3"-nitrilotris(N'-hydroxypropanimidamide), 3,3'-
(2,2-bis((3-(hydrox yamino)-3-iminopropox y)methyl)propane; 1,3-diyl)bis(oxy)bis(N-
hydroxypropanimidamide), 3,3'-(2,2'-(methylazanediyl)bis(ethane-2,1-
diyl)bis(oxy))bis(N'-hydroxypropanimidamide), N,N-bis(3-amino-3-
(hydroxyimino)propyl)acetamide, 3,3"-(2-(N'- ’
hydroxycarbamimidoyl)phenylazanediyl)bis(N'-hydroxypropanimidamide) , 3,3-(2,2-
(3-amino-3-(hydroxyimino)propylazanediyl)bis(ethane-2,1-diyl))bis(ox y)bis(N'-
hydroxypropanimidamide), N',3-dihydroxypropanimidamide, NN'- ‘
hydroxyacetimidamide , N'-hydroxy-3-(methylamino)propanimidamide, N'-
hydroxybenzimidamide , 3,3'-azanediylbis(N'-hydroxypropanimidamide), N'-
hydroxyoctanimidamide , N'-hydroxy-3-phenylpropanimidamide , 3-amino-N-hydroxy-
3-(hydroxyimino)propanamide, 3-amino-3-(hydroxyimino)propanoic acid, 3-amino-3-
(hydroxyimino)propanamide, N'1,N'6-dihydroxyadipimidamide, N'1,N'10- .
dihydroxydecanebis(imidamide), N'-hydroxyisonicotinimidamide, N'-hydroxy-3-
methylbenzimidamide, isoindoline-1,3-dione dioxime, N',2-dihydroxyacetimidamide, 2-
chloro-N'-hydroxyacetimidamide, product N'-hydroxy-2-phenylacetimidamide, 2-amino-

N'-hydroxybenzimidamide , 2,2'-azanediylbis(N'-hydroxyacetimidamide) , N'-hydroxy-
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transl ated fromchem cal structures to their
corresponding chem cal names using ChenBi oDraw U tra

Loy BRSO B Z A T R PR - moeaR gt ! Do
oxifRE 6P BRRGEEx {finoFY UL YA @Bisof@inolii-1a@he BYOH  Et her
Et 20 Ethyl™ Acetate EtOAc t hyl enedi am ne

hydraxyeimpamboidamide b+ yanoEY A ydmexayburpimistantide anrkd-ghlomo-NG
I sopropyl . Al.cohol iPrOH Melting point Mp Methanol
hyd{ BB R KT e chl or i de CHRCI2. M I1imole or mole

[00181) | InGhotiet emBedimchesi@e aivehtomithe fle or more amidoxime is selected
Tet r amet hyl anmoni_um hydr oxi de (25% in TMAH = wat er)

fronthergrony FRRsispE et A tberabier@d 3hydroxyaninpkdoginppropyl
L )
3,3'qethehoc< i /2edi gibigtony)itss (N -B9drox y propani fridddmide )) B3 -(dierbylaatiso)-N'-
A A L T e R

3. (LRI RIINY Erokypfipanimidamide, 3-(2-(2-
(dimethylamino)ethoxy)ethoxy)-N'-hydroxypropanimidamide, N'-hydroxy-3-
(phenylamino)propanimidamide, 3,3',3"-nitrilotris(N'-hydroxypropanimidamide), 3,3-
(2,2-bis((3-(ﬁydroxyamino)-3-iminopropox'y)methyl)propane- 1,3-diyl)bis(oxy)bis(N-
hydroxypropanimidamide), 3,3'-(2,2'-(methylazanediyl)bis(ethane-2,1-
diyl)bis(dxy))bis(N'-hydroxypropanimidamide), N,N-bis(3-amino-3-
(hydroxyimino)propyl)acetamide, 3,3"-(2-(N'-
hydroxycarbamimidoyl)phenylazanediyl)bis(N'-hydroxypropanimidamide) and 3,3'-
(2,2'-(3-amino-3-(hydroxyimino)propylazanediyl)bis(ethane-2,l-diyl))bis(OXy)bis(N'-
hydroxypropanimidamide).

[00155] Preferred amidoxime compounds include, but are not limited to, those.recited in

Tables 1 and 2 below.

Table 1: Exemplary Preferred amidoxime compounds

Nitrile (N) Amidoxime (AO)
3 | 3-hydroxypropionitrile N',3-dihydroxypropanimidamide
4 | Acetonitrile NN'-hydroxyacetimidamide ‘
S | 3-methylaminopropionitrile | N'-hydroxy-3-(methylamino)propanimidamide
6 | Benzonitrile N'-hydroxybenzimidamide
8 | 3,3’ iminodipropionitrile 3,3'-azanediylbis(N'-hydroxypropanimidamide)
9 | octanonitrile N'-hydroxyocfanimidamide
10 | 3-phenylpropionitrile N'-hydroxy-3-phenylpropanimidamide
11 | ethyl 2-cyanoacetate 3-amino-N-hydroxy-3-(hydroxyimino)propanamide
12 | 2-cyanoacetic acid 3-amino-3-(hydroxyimino)propanoic acid
13 | 2-cyanoacetamide 3-amino-3-(hydroxyimino)propanamide
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[00157] The following reactions are exemplary reactions that produce precursors of

amidoxime compounds.

A) Cyanoethylation of diethylaminexine

NN N\/ N hours 2—’

; o © 852%
Diethylamine . Acrylonitrile,

Chemical Formula: Chemical Formula: C;H3N
C4HIONC, H,(N* Molecular Weight: 53.06

ioht: Chemical Formula: C;H 4N,
Molecular Weight: 72.1372.13 Molecular Weight: 126.20

3-(diethylamino)propanenitrile

[00158] A éo]ution of diethylamine (1 g, 13.67 mmol) and acrylonitrile (0.798 g, 15

mmol, 1.1 eq) in water (10 cm’) were stirred at room temperature for 3 hours, after
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extracts were concentrated under reduced pressure and
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with CH2C12 (300 cnB). The extracts were passed
through asilica pI ug threemsugeg to reduce the brown

colouring|to give ugRt jve yi el d) ofm
-proﬁﬁw\/}ggp amw & Cﬁft, p%\/ﬂ oH

cont Amdafdg@ k0 g of mrbrerne t of&® wei g 96 g, anount of
wat ethemizg Fopnyla:at ecF" alF @ ¥ nt egr al SIZZBS%\Qemxﬂa)an)acenc acid

O apesi-tifietben of P BTl onace 0 O TE

Triton + N di oxane, 60C 7s.si 0 diet hy nal onat e

\ [oommwmcﬁgrgmv anm6lj Wil dspradsddaniviatér! (@0 VP paid BMAH (25% in
Wei ght: 160.17 Chemical Formula: C3H3N O N WMol ecul ar
watgpi gt 8, 6Fnmeldyas adgded sloylyikeeping fhafeepriptyraal s3Ate with an

e SRR O Pt 6B H M il 29 Rrfch vas

addedl [I‘hé tmxmfe whestirydd owermdpld, end dllavedGo 2v amio)roandemperature
40%| n MeOH, nmol ) 4 n di oxane

.13 0.
Slovﬁvl t ltenreyx waévaaa'af‘éuneal.trabwds%itﬁaﬂ)|(g% £ #i1]can’)rogegitited to 15
cm¥énddi] JIEP0) 108G 1 0kh Bty r’[‘l”le‘é’@f?d gltebfp‘i@fed%as%llgcted by

overni ght. The m xture Was t hen cool ed room -
filttagopatissolmed imhdt watat (Cadrin’ 2edd mnrtmgtatechHﬁlEtOﬁ (dﬁ&)n Atalgive
oured  t

A B e CL R IR AL A T i L A o e

190-egr sit.al | ised fromEtOH (cooling in freezer before
filtering off) to give diethyl 2,2-

1.25 g, 75.8% as a white
C) @'yﬁﬁo"etﬁyl%ﬂgﬁwlﬁé)&%ﬂcgﬁ K) |(—|ydr ol 3s| s of /?‘jl et hyl

2, 2-bj - cyanoet hyl') mal onat.e:N\ N O TM>H—(< _e_cy—Q-IEN
N \H \/ 3hours
\ / 941% | ___ / \ / :
Acrylonitrile N=

Chemicalp}i‘zi:zlll: C,HyoN, Chemical Formula: C3H;N 3,3'«(piperazine- 1,4-diyl)dipropanenitrile
L Molecular Weight: 53.06 Chemical Formula: C,oH N
Molecular Weight: 86.14 - 10f16Ng
clectiar Teig Molecular Weight: 192,26

[00160] A solutlon of piperazine (1 g, 11.6 mmol) and acrylonitrile (1.6 g, 30. 16 mmol,
2.6 eq) in water (10 cm’) were stirred at room temperature for 5 hours, after Wthh the
mixture was extracted with dichloromethane (2 x 50 cm®). The organic extracts were
evaporated under reduced pressure to give the pure doubly cyanoethylated compound

3,3"-(piperazine-1,4-diyl)dipropanenitrile (2.14 g, 94.7%) as a white solid, mp 66-67 °C.
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RT 24 hours Othen HO (4.3 eg) HO N 15.8% N di et hyl
2, 2-bi s(2-cyan) et hyl ) mal onat e
W@ 295R(2- cyanoet hyl ) mal oni ¢ acid Chem cal FRCTUBZNS/012240
G3H18N204 Chem cal Formul a: COHLON204 Mol ecul ar
i ght: 6.2 ecul.ar Weight: 210.19 [00169]
D)gg’@gﬂwyé?'?pﬁ%%bW%ﬂgﬁ?ﬂyl )nal onate (2 g, 7.51 nmol)
was added to TMAH (25%in water, 10.95 g, 30.04 m’ml)/N
at room t enper at ur The m xture stbrredfor . 24 zZ
hgur Sx_atithawas Lhea\e@%d toatﬁmﬁ%xt\u(g\oqs 12
HO £ Ref@ndB, 32. LipbRl) aAdfEe (3 &R-tmashonderhidnd

t bemidiroduldice,was exbitaeh@d i t [1556H2C 2 %@x@@mlns?*uNOT he
extigeatisien@ie evafsorates Btder vacuum t'EeYrVae 14318

- hi s( 2- cyanoet hyl | oni id (0 2 1110, 8%\ &Sy 1.
(00 E T ey LR LERUE b3 b RsBD i Buida” e & iiton
B (40%h MMe0HE0.n38 &t 0.98 nftholy WS iaB@ed R r@biviérile (0.618 g, 11.6 mmol)
2- (bi s(2-cyanoethyl)am no)acetic acid 0. 0 TMAH(I eq)
and\hrnizigre igs stinggd atmeemtteraperpare {ar 24dmouis. ft way then neutralized

gl yci - anm poacet i c ry.|,onit ki | I d)3,Cheni cal
wi M B Bl R B el Cr B O L TR R ere
condéhighttd ufder 0&uded preséude a@MRatfiihe Wil K%aﬁﬂiricﬁstﬂléhdo give the

C2HSNO2C2H5NO2 Chemi cal Formul a: C8H1I N302 Ml ecul ar
prodi¢tgh(2-ethpr yeshaxappropanghitrileld 2019 75590)08 as-adquriegp eikchp 100-130
OC@O ine (5 g, 67 mol) was suspended in water (10 cnB)

an MAH. (25%in water, 24.3 g, 67 nmmol) was added

w [ he t t 30 Cwith
o Ey Rl SRR % LGB St BiRel o' R 20y
acrglonitrile (7.78 g, 146 mmol) was added. The

m xture was_sti[redwgverni ght,.and al t t o2
f GO BTt At 6. +51%&2009ﬁé5&775€c%32 08/ E)M
sl gmyverkderpirseet hen heated at*'30 C for 2 hours using.
a Petdimicdnienser Smalieer SiBol i ng WL BE ThE

al Forthilla:
mxture was neutralized with HJ (6M Mk wenBssand

003 BB B s R e S Er 2 T ST Bl ol 7.5
mnidl) Al oNass (4000 FENc O, @%94?;' 812258668 Gv AR QA6 A& yloRitrile

gl ve an oil that was treated once
(0.418 g, 7.9 mmol) and the mixture was stirred at room temperature for 24 hours. It was

then neutralized with 0.1 M HCI (2.3 cm®) and extracted with CH,Cl, (2 x 10 cm®) The
extracts were concentrated under reduced pressure and the residue was purified by
column chromatography (silica, Et,0, 10% CH,Cl,, 0-10% EtOH) to give 3-(2-(2-

(dimethylamino)ethoxy)ethoxy)propanenitrile as an oil.

F) Cyanoethylation of isobutyraldehyde

N Cat Triton B
o N N A

ot 50.7% N&

. acrylonitrile

isobutyraldehyde Chemical Formula: C3H;N 4,4-dimethyl-5-oxopentanenitrile

Chemical Formula: CgHgO "y 1601 1ar weight: 53.06 Chemical Formula: C;H;;NO
Molecular Weight: 72.11 , Molecular Weight: 125.17

[00163] Isobutyraldehyde (1 g, 13.9 mmol) and acrylonitrile (0.81 g, 15 mmol) were
mixed thoroughly and cooled with an ice-bath. Triton B (40% in MeOH, 0.58 g, 1.4
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nore with acetone (100 cnB) and filtered to renove

nmore NMe4Cl. Concentration of the filtrate gave
wWQ@2{0bi0s5227 cyanoet hyl ) am no) acetic acid (11.99 gcnggmm&anzm

as a colourless, viscous oil that crystallised over

e%fas?%cﬁﬁgml SR %nteg&ghog% egpflg,aéqrepor %Q] gﬁt It 'I;Pas then
neutiflz&pwith @. IR HCY (12vdrh Y @nd emrmécownh UHzCQQ@iDG cm®) The extracts

solution. [00171] When NaOH is used in the literature
wergrcoaeaniieied ynder gdesed RIEsREER dnyl e sesiduetwas Kugebipbr-gish!led to

glv%ﬂleyyprgglgctt@, gﬁkgh 1"5‘98‘%\5{[1%9 aﬁibx’?' (AERE8IASY 79 as 2ol bp 125-130
°C/30Jore( 2, 2'
(met hyl azanedi yl ) bi s( et hane-2, 1-di yl ) bi s(oxy) ) di propan

G) ﬂylahbethylahohl of MAtidel nol e%) M N Neat HO v Nv ' OH
% 20 hours N net hyl di et hanol am ne acryl onit r| l e

- (2, 2" { et hyl azanedi yl ) bi s(et bane- 2,

I-d|, st 0Xy) ) dh ropanenitrile Chemi« or

CSH1 Chenitcal W CAEIA 4% O m
Cl 1 Nl9x802 Mol ecuf{ Wi ght 16 MokegH# ar Wei ght :

53. 06 Mol ecul ar _ e 5o 253;%00172] TG pRhny R RhpBehmenitite

am ne |ca1 ¢
S € ormu re cul 31(;‘1%-1"(“ et hanol am n%he(nzal gsmullzgﬂ,oNz
Eh13§a® fﬁ%ﬁrylonltrl e (2.33 g, 42 mmol YolaesWezblded
TVAH (25% in water, 0.25 cnB, 0.254 g, 7 mmol). The
[00ﬂ64<}t Siliga was activatedshy heraél@g otvahone d0@ °@mel vaduuowend was ther m

erature slo wa en fl t.er.ed
allfrel S SRR PRt e pittdesh” TpHE Boply et 410 &) wes
absbibed anA@ (€188, 20 ehrh1 afd hdryRhRH1e@H59Y SDGhALH nd Aistefask was
reduced pressure to give
capgedtightdy. JThe ¢astanyy worgriben stinas witla magactc strganfer §haysst 60
o | 49
CYME BRI ok o cBielro zA"yf%. hopelfiuf 18 AU E Rich
MelSHI. TMN—b)(tﬁlctrnbﬁ%:v:i‘ﬂ)oriﬂedito dﬂylhhd’sl and the ﬂtsls@ualwray Kugelrohr-distilled

lopitrile 61% cine a ri nm ca
unds? highessr um t<rcslrvgrﬁﬁ¥f‘apr°ée\%%o§) m%'ieglﬁp nzéez%%'\‘l*%) as
an &1 &m&%&x&lh@e@&i asﬁcﬁﬁglm% 1zo4rfﬁj %d/) Bi PSP R0/ € Torr), mp
Mol ecul ar Wi ght: 0 Chem cal Fornula: CLOH12N402
50.50Récid.ar Wei ght: 220. 23 [00173] d ycine anhydride (2
g, 17.5 mol) was m xed with acrylonitrile (2.015 g,
H) 83anoethylation of ethylenediamine

N N
A\ /
N 3050
HzN\/\NH + \/ 2.5 Hours N’\.—-’N

2
0,
Ethylenediamine Acrylonitrile 76:4% ) -
Chemical Formuta: C3HgN;  Chemical Formula: C3H;N /
Molecular Weight: 60.10 Molecular Weight: 53.06 / \\
N
N

3,3',3",3"-(ethane-1,2-diylbis(azanetriy!))tetrapropanenitrile

Chemical Formula: C 4HyoNg
Molecular Weight: 272.35

[00165] Acrylonitrile (110 g, 137 cm?, 2.08 mol) was added to a vigorously stirred
mixture of ethylenediamine (25 g, 27.8 cm®, 0.416 mol) and water (294 cm®) at 40 °C

over 30 min. During the addition, it was necessary to cool the mixture with a 25 °C water
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nmmol) at 0 C and TMAH (25%in water, 0.1 cnB, 0.1 g,
2.7 mol) was added. The 52 WD 2009/ 058277
weEampIER2008/ 012240 m xture was then stirred ORET/DEZYNL/012240
allowing it to warmto roomtenperature slowy. The
P e] r [ s
bac Rl TR RO E AR, St 5 AU e ile 1Bk Htiional 2
hourat3 W; atﬁﬂ%o@‘s aBB8OWPC! Exeek iackylontrile indlBf &F the Iv\tatesrp)vere
166 C). 0) N, N D cyanoethyl ation of acetam de 0O
evappusfd(off sn%pé%ld%aﬂ coqlingglogogm{Emperafyre. zgaéi%ét“ﬁ’rﬁecféhd which

woEEA R VR TAGT B Bp RND b i 1.2

dlyﬂmﬂ(muémyl)Wtrghbparﬁﬁltﬁlk (8616ex; Tb &% )Vasi vefiite, cr§8aldpmp 63-65 °C.
Chem cal Formula: C8H 1N30 Mblecular Wight: 165.19

) CYinbéthyldifoii edtHflend gcoB3. 9 nmol) was m xed with
acrylonitrile (2. 26 g, 42.7 mmol) at 0 C and TMAH

(25%| n water, Oy B, 006 9. %I) was added.
Thé®wixfw,e .was tiN*®d, over hg/h\

t o waiimit.0 room tenpet at ure%sl ow y.. The m xture
fE {Cﬂ%’%crlﬁsg?tr@h@zouggn repadciof silica vv|3t3 L et (e Al Ngg":"'m'e

¥ AR the filtrat e MolaABSVeigh: 16815
cent r at d under reduced ssure. The prod . .

(008} %laakm e Ehypnsgyral @ & %3@?@8 Wagmikeg wﬁw& (40% in

MebfI, 0% rﬂﬁloﬁ))f éﬁg%%ﬁadQH qn'i&ltgdtw & hi¥e 'é'm?l&{i&ﬂe (171 g, 32.2

cyanoet yI acet a vi scous ofl’.
mnjod)OM #5iddEth.e The suktstd Walsesttrrddrat tréem mmpmgturesfor 60 hours after which

.' | ent i d t
i peieitget moma SR R A SRR vl FeCluBpens). The
extﬁ@fs%r@cor%ﬂlrﬂed VYhb&Golaed s&h% an@ thelBsitiue N’ﬁ@KﬁgH@ﬁﬁ
(104 nol ey Vater then T 34 nole %9 anmoni a -

dlstNMGmglveda riethane- Iié-’r@ly“m(om ipmpanenitaide (1508 ggé}%fh%) as a light
col r%%]gga . tgor nu(fOC/%éé‘ﬂ?’lzt ri lotri propanenitrile

[00167] Large scale: Ethylene glycol (32.9 g, 0.53 mol) was mixed with Triton B (40%
in MeOH, 2.22 g, 5.3 mmol) and cooled in an ice-bath while acrylonitrile (76.2 g, 1.44

mol) was added. The mixture was allowed to warm slowly to room temperature and
stirred for 60 hours after which it was neutralized with 0.1 M HCI (50 cm?) and extracted
with CH,Cl, (300 cm®). The extracts were passed through a silica plug three times to
reduce the brown colouring to give 86 g (quantitative yield) of the product as an amber
coloured oil, pure by "H-NMR, containing 10 g of water (total weight 96 g, amount of
water calculated by 'H NMR integral sizes).

J) Cyanoethylation of diethyl malonate

Cat Triton B

[0} o] \\
N dioxane, 60°C
PN )]\/“\ P U ]
[0} S —_—
o \/ 75.8%
diethyl malonate o
Chemical Formula: C;H;0, _acrylonitrile
Molecular Weight: 160.17 Chemical Formula: C3H;N
: Molecular Weight: 53.06

diethyl 2,2-bis(2-cyanoethyl)malonate
Chemical Formula: Cj3HgN,04
Molecular Weight: 266.29
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Mol ecul ar Wi ght: 176.22 [00176] Ammonia (aq 35%
4.29, 88 mml) was added dropwi se to ice-cooled AcCH

W@ 2008/0882701. 6 mol ) in water (9.75 cnB),. fol | oMeTIUB3008/012240
acrylonitrile (4.65 g, 87.6 nol). The m xture was

|
ou3 ] BT oL SN e P A1 G 2 mypcn.
0.19 g, 631 mmmb)) imaivxastd@d2 cﬁﬁ)azvm added @ropadsdapylonicolel (0558 g, 12.4
wth ice for 1 hour. The cr stals fornmed was col | ected

mnlgb and the mix R wAUSHERHE P05 S eorsiglio/ Ihsgpixiure was then cooled to
Wﬁj@ agd %gﬁ‘t@allz‘%mth\’@ﬁ 1 HC-II—I@ chP PMou\P@dstoqu Ster (10
I'gh vacuumto giv

cm3, GrysBils pietipithiot rdlupng |6ﬁmmn| fThiedeewere 20Bécted byt GltBffonanda

rec AT SR BB S ol 8 et R DU B AL 16 $ikg oA 2.2-

bls%r- %Qé’dﬁ?lémafohﬁtewl elsd; 79R8%)s ANefite sefid A 62)2-63.5 °C.
cya

noet hyl ati on of Cyanoacet am de 2-cyanoacet am de

K B Rk o R R I B L o & e

then HC (2 nmole% acrylonitrile 84.7/ Chenmi cal

. :do . sz@. : ;
mol )_a —%ngog‘ N
wat er cnB)p was added Nacr nitri I e (3. 8 g, 59.9 N

Nl ) QKAE 2 3Q2-Lh ity isuciiid ' COOL i NG. 2 TG FhnXdHgirR MBRid
t hen stdehis nala o opmd.enper at ure  f Oemi@0ForduRa: GIEN.OHen

al |.onwed Motscust Werdit: 2662 1 hour. Et OH ( 28gyulaniiist i Hel

(00301 iy R e Pe B DntalFi ' 3SRt B adiiyp TMAH

(2598ewREY 105, BDBY HROE 2€ Bddne EdnBfbrdtrel IMhemailkt@8 waBdtirred for
recrystalli sed fromEtOH to gi ve

24 bougs dindyeasshen qopled,tarb e hi %mraﬁéhmel{@h(%%cm%@hlwmol)

al e l.ow,sol i d
andfe i ROV YR B IR dRes s &R MBI TRy The
extracts were evaporated under vacuum to give 2,2-bis(2-cyanoethyl)malonic acid (0.25

g, 15.8%) as a colourless very viscous oil (lit decomposed. 158 °C).

L) Dieyanoethylation of glycine to give 2-(bis(2-cyanoethyl)amino)acetic acid

o]

o) N TMAH (1 eq) oH
A RT 24 hours
H2N\/[k + \\/ then HCTQ eq)
OH S
glycine (2-aminoacetic acrylonitrile 99.3% /\/ \/\

acid) Chemical Formula: C3H;N

Chemical Formula: Molecular Weight: 53.06 2-(bis(2-cyanoethyl)amino)acetic acid
C2H5NO2C,H¢NO, " Chemical Formula: CgH,N,0,
Molecular Weight: Molecular Weight: 181.19

75.0775.07
[00170] Glycine (5 g, 67 mmol) was suspended in water (10 cm®) and TMAH (25% in
water, 24.3 g, 67 mmol) was added slowly, keeping the temperature at <30 °C with an
ice-bath. The mixture was then cooled to 10 °C and acrylonitrile (7.78 g, 146 mmol) was

added. The mixture was stirred overnight, and allowed to warm to room temperature .

i
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TMAH (6 nole?d + N Neat N / 56.5% LNH2
anthranilonitrile acrylonitrile Chem cal Fornul a:

wW@Z8MB2Chem cal Forrmul a: CAN Mol ecul ar Wi gheCT/uSB0g/d12240
Mol ecul ar Wi ght: 53.06 N

3,3 =(2- | di yl) di pr t )
o 51 ISR S o BB, g o
with Q&sL ] mﬁrﬂlﬁx’érvaﬁideﬁﬁhlﬁiemvﬂﬂ( BCY(6M61 91 ’AD) And\@mcentrael to

W th acrylonltrlled(:z 015 g, 38 jymol) at 0 C and TMAH

viseas @il Thigwes dissplvedtingice@ng (Y0 om o apebiltpregls remmeneyNMe Cl.
Thér ﬂﬁraté5 fb as g er(??gr(l)t%tgé ﬁ%%etl r&ﬁ%&?ﬂ?&ggﬁ’é Qc;l' %1%‘61 Qm 0'1"1'| tpgt%fs P& ed once

over ni

moteEWhE l‘aeéwﬂi@( 190 @’y and]' fikrereg It@fhm&tve\m@re (NMSMIV @bnicentration of the
d filtered through sili

ca usi n%Pa m xtur I
fﬂt@fez@avsﬁd bisgsyanoethyl)pmipejgeeticgdcid Gl &% 8, 9P Sqp s geolourless,
v1s€d(§rb?lrtﬁ£thg?' 96[&’5\%?51 v@&ﬂ 4 Pons %ﬁﬂérgﬁf&qw\gﬁvé’\@%hd product, mp

recr f rom E
73 3C $ht 107G )Sa’fﬁ)&) ﬂ@ny)t@haate df@/klgmalpn@p@tfem pantlylzavitt¢rionid form in

as an off-white solid, np 79-82 C.. S
CD&I%?Z bﬁhylation of malononitrile N NNNN TMAH
(00091 Wafth NaOM i Slised th%"ht@ﬁt{fré prdc@&ﬁe HEE Na140@8d is easier to

malononitrile acrylonitrile a N\ Chenical Chenical
renfye@ni Qnlyemy atdtod¢ gref@orentiisanecS8#MIN2Cheni cal Ml ecul ar

Wei ght: 66.06 Mol ecul ar Weight: 53.06 N
M)Rinyaretiylsticn 6f Nanetyddiptranblaniae t€gbweiX3lt For nul a:

%&Mhymhﬂwwbnsmhgim 2, 11dig) BB (:30)tsptopkBknitdle tri | e

75.7 nmmol ) was di ssol ved in di oxane (10 cnB),

foI I o!(\ed by +tN nmet hyI benalea ni um hydrOX| de (Triton
OH A M e Was T

1Fo ﬁan%ké e 1ca| :}:-:Ellp(lj t r | i 8 33@2-(m3.|\5§memml!th)n Mﬂﬁbls(oxy))d1propanemtnle
Q80 i SRS é“t“"f rred overni ‘"gm‘(],‘ﬂj;’"aj, Lowbng it

to warmto roomterrperature slowy. It was then
[00172] To a cooled, stirred mixture of N-methyldiethanolamine (2 g, 17 mmol) and

acrylonitrile (2.33 g, 42 mmol) was added TMAH (25% in water, 0.25 cm3, 0.254 g, 7
mmol). The mixture was then stirred overnight and allowed to warm to room
temperature slowly. It was then filtered through silica using a mixture of Et;O and
CH,Cl, (1:1, 250 cm’ ) and the filtrated was evaporated under reduced preSsure to give
3,3'-(2,2'-(methylazanediyl)bis(ethane-2,1-diyl)bis(oxy))dipropanenitrile (2.85 g, 74.4%)
as a colourless oil.
N) Dicyanoethylation of glycine anhydride

o
: b
T U s e Y .

HN
61%

o] acrylonitrile
glycine anhydride Chemical Formula: C3H;N
Chemical Formula: C4HgN;0,  Molecular Weight: 53.06 3,3'-(2,5-dioxopiperazine- 1,4~ dlyl)dlpropanemtrile
Molecular Weight: 114.10 Chemical Formula: Cj4H,;,N,0,

Molecular Weight: 220.23
[00173] Glycine anhydride (2 g, 17.5 mmol) was mixed with acrylonitrile (2.015 g, 38
mmol) at 0 °C and TMAH (25% in water, 0.1 cm?, 0.1 g, 2.7 mmol) was added. The
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neutralized with HO (1 M 3.3 cnB) and poured into
ice-water. The m xture was extracted with CH2C12 (200

- W@oBy/ose2d t he extracts were evaporated under rBCUUSZH08/012240
pressure. The product was purified by coI um

hr omat.ogr aph t
mi e‘},srt@%l sa{r e?éséavt%ln{o t all(}wm E&t@?&agm&% rE) &g}%%ﬁ{r% Q . The
ollﬁlfoﬁﬁe(ﬂwasl{bc@%alhsemfr(ﬁﬁ)Eﬂﬁﬁ t6 givie 3’@ (9,3 &i))xoﬁfﬁ)erazme 1 4-
Tet racyanoet tal.l ation of pentaeryth

diyhdipegpanemnridei(Z- 3Nga®1 %2as hwlitg soht Cbmprﬁ laé?%/i’%nﬁlul&mpllég °C).
pentaerythritol Chem cal Fornula: CAN 100% Chem cal

0) NoVRikcyanaethylatiun pbacstaimide \\ei ght : 53. 06 N Ml ecul ar
Weight: 136.15 N
3,3" - (g, 2-bi s((2-cyanoet ho Yhldey opane<| diyl)b
i s( OﬁgﬁLpr opanenitrile Ch)ecbr{ﬁ)ﬁgg(hz?d:olrﬁ)rul a: Cl 4ANAO4

Mol ecullar Wi ght : 3! 40 [001 erythriltol (2 g,

14 y/ yH,nas ni xed W cryI%%W%\)/OS\
76 I) and the, Mt e was ed in an ice-bat Ny

kTN RIRLHY LRATERRbHTk Y GROX] fe %E&g ggacetam.de

Wad1&Llar Whigh©5 S8, Mhic2B4 Wgight 753060 ) vva o
mxture was then 55 WO 2009/ 058277 53405

stirred at roomtenperature for 20 hours After the

[001BACALQBmMIden® gf BB.9thibYrveaswAikefl mlitheicedonitie ¢Q6 g$1412 VQﬂmol)
using a mxture of Et20 and, CH2C12 1:1, 250 C@)S
at Ot‘mearﬂ TMAH é%ﬁ%\arswa@véb%@ aned- Qﬁw&be‘r PRl was pd ljl;‘b@ mixture

ol e 0L AR QOGN B e v
waghltered theesghod pad o) silreaxaitly dreced bﬁ/EaOi/@Hzfdlfz (M’d:r'n )ahd khe filtrate
waslocloncc\aétra(t)ecj\l under re(g_lc% pressuré}ll‘ he product sm()eate‘c:li with sl_[g?nrzggom a
Kugelrohr at 150 °C/2 mmHg to remove side products and to give N,N-bis(2-
cyanoethyl)acetamide (0.89 g, 15.9%) as a viscous oil.

[00175] The N-substituent in the amides is non-equivalent due to amide rotation.

P) Tricyanoethylation of ammonia

acrylonitrile
Chemical Formula: C;H;N N
Molecular Weight: 53.06 | |

N

N
NH3 + : \\/ HOACc (104 mole%) Water

. then TMAH (34 mole %)
ammonia _— +  NH4OAc

Chemical Formula: H3;N 45%

Molecular Weight: 17.03 N
/\/ \/\

3,3, 3"-nitrilotripropanenitrile
Chemical Formula: CgH ;N4
Molecular Weight: 176.22

[00176] Ammonia (aq 35%, 4.29, 88 mmol) was added dropwise to ice-cooled AcOH
(5.5 g,91.6 mmol) in water (9.75 cm3), followed by acrylonitrile (4.65 g, 87.6 mol). The
mixture was stirred under reflux for 3 days, after which it was cooled with ice and
aqueous TMAH (25% in water, 10.94 g, 30 mmol) was added. The mixture was kept

cooled with ice for 1 hour. The crystals formed was collected by filtration and washed
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OH OH acrylonitrile Chem cal Fornmula: CAN O sorbitol

Mol ecul ar Wei ght: 53.06 Chem cal Fornula: C6HI 406 /
woRdoeoss2ar Wi ght: 182.17 O\\ N Chenical Fopemius2008/012240

C24H32N606 Mol ecul ar Wi ght: 500.55 [00182] Sor bit ol

w1té Wél% ]1‘1'1& (%oclu)ct W?SQ' dan dﬁ]ﬁ‘hgﬁ R'pcut%ﬁqr %l o\r/]é 55' é “ni d’?lplf;t{ggcr)]panenitrile

ur e s ¢dol e
2. 36C§ 4568%)%%&1& ailrcﬁlffqiﬁwﬁaﬁﬂmm mpﬂsby%j))om de (=TMAH,

50 in water 25 cnB, 0.254 ¢ was added. .
[001% When ma@ﬂws pehto '?PFf?'r‘%c}h%fea%@hﬂtt%fﬁWé? a{qugube the yield
wads n&ug 4%add| ng anot her.0.25 cnB of TMAH after 24

é fter the reaction tine, the-m xture was

tere rou silica using a mxture of Et20 and
t((j"i"’l} "igl(}ygﬂ%?ce nlaldtehe filtrate was evaporated
under reduced pressure to give a fully cyanoet hyl at ed
pr odua:t.eml(anﬁﬁ ahN,’5% as a colourless gjl. 6 VO

. 2009/ 0BB2TTVRCTUS2008/ 012240 W Tri Cy oejhy| ation

of di et hanol §m ne {0 give

cyanoe | az nedwylW T"'O"Ba%%éfmd ylj (

paneni tri Nf.| TI\/A “2 I D ox a e,
1 IC&

N\ N\ Overnight bbby aN M7%H OH + S

di et hanol am ne acwllecmnwgmﬂoé 33% Ch cal For nul3

C, H t NO2 Chem cal Fornul a: CAN 2,4-dicyano-2-(2-cyanoethyl)butanamide
3'".(2,2"-(2-cyanoet hyl ar anedi yl ) bi §\{ﬁ'§wl elgm%(’%‘od' yl)

bi s(oxy))di propanenitrile Ml ecul ar b

[00WP8]1eT o b afirr¥d nGkduie &?cyaﬁoé&amlaatz $0gy. 'Hmnﬁil$hﬁ0ﬂ4@x B (40%
Mol ecul ar Wi ght: 264.32 [00183] To an ice-cool ed
in Me©OH; 88 &&bmmlu) W aEOram o MaRaded aeryonitmleFd B e, aAd

mm M%Uer 5021?1 dt& Eloling; Zlgneqmit & W"Z’i?t %n’?gqg?o)m {e eiature

I'OXane was a d acr Onl tri
for B0k add chpn szlewei[ln@ slmmkforrlehmms EtOH(28¢)i anddd HCI (0.7 cm?)

e B TP TR AT R or
temfpBBiture Ga g %&tal@@ﬁat%@ doRe By fililaflion YRS r&%&dlpéé%‘:fr(frﬁ 'EtOH

ddi ti . The crude mxXture was filtered
to giver hﬂghcyanpéd(ﬂyasod:thyla\bt(tammﬁe:w&gz&ag%é Ia&erptabe yetldw solid,

mpG{BAIHRE e hd 189S

R) N,N-Dicyanoethylation of anthranilonitrile

7 2
N
é TMAH (6 mole%)
Neat N
\/ 56.5%
NH,
acrylonitrile

anthranilonitrile .
. Chemical Formula: C3H3N
Chemical Formula: C;HgN, Molecular Weight: 53.06
Molecular Weight: 118.14 olecular Weignt: 5. | |

3,3'-(2-cyanophenylazanediyl)dipropanenitrile
Chemical Formula: C\3H,N,
Molecular Weight: 224.26

[00179] Anthranilonitrile (2 g, 16.9 mmol) was mixed with acrylonitrile (2.015 g, 38
mmol) at 0 °C and TMAH (25% in water, 0.1 cm3, 0.1 g, 2.7 mmol) was added. The
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di oxane. The residue was purified by colum
chromat ography (silica, Et20 to renbve inpurities
wcbmobmmm by Et OAc to elute product) to give PCT/US2008/012240
-(2,2" -

R SRV o apgesaciann,
pro%c&(iﬁds@hﬂolv@d i @GIQCEZ zﬂxﬂifd&xédﬁrcmghpﬂtuadsir{g(ﬂ)ﬁﬁ@]lreﬁﬁﬁtzo and
foll own g}ﬁexgnp es..are reactions th t can

Crrbdlde o i G0 AP AR NG R e Soitd product was

e et o n Itr h E{Oﬁ & Cw%ﬁ%ﬂ@@ P O@ Fﬁ%ﬁﬁ? 92% grECg r11)|/l dlpll'Opanemtnle

(2. U68/56. 3% Pas dﬂofﬁydmt@myhdenp 782 °lam i de  Cheni cal
Formul a: C2H3N Mol ecul ar Wei ght: 41.05 Chem cal
S) Pivyanhédethylatibh bR thaldfdrditrilear Wi ght: 74.08 [00185] A
sol ution.of acetonitrile (0.78 g, 19 mml) and
hydroxyl am ne (50%i n water, 4.65 cnB, 5NJ2 g, 76
4 eq) Ef OH (100 chB vvas stlrred der reflux y

Waft\v\hlc thE Retieht was re
reduc resstire an e I @i @4 vas

fromy Bt 0 gi veadybfuipr 0 )
(i3 g 599, Abemicel PEoilE: N 744.%-136.5 C. 5\WO
200340582 766PCTIUSID IS 19%40 B) Reaction of N
octanonitrile. NOH N NH2OH Et OH RT 7peeta1ys335tbd|al@rbomtrﬂe
octanonitrile 74.6% N - hydr oxyoct ani m t":’rfg
Fornul a: C8HL5N Mol ecul ar \\ei ght: 125. ﬁ’erﬁ'ca‘l 5"
[00 %]”Ma?onoﬁﬁfﬁ’e%?‘%%s '@Js %{g’sbﬂgh in géﬁ’ta (1[0Q%3§6ﬂonowed by
t'anoni tri roxyl am ne
tnrmanhylladnmylanﬁn&ﬂumdﬁ'drmﬁd@ QF rgpn B240%Uh MdOH &4 g B. 3Em1ﬂell) The

iy P oD o e A P W Kl ST RTFRCIL M stk e hGys was

snr&aecﬁ»eﬁh it ﬁlomhgmom t6 bR &rBpbrataye {1bwly. at WaB tiind
dried in C% vacuum Line to give the pro uct N -
neutralized with HCl (1 M, 3.3 cm ) and poured into ice-water. The mixture was

extracted with CH,Cl; (200 cm ) and the extracts were evaporated under reduced
pressure. The product was purified by column chromatography (silica, 1:1 EtOAc-
petroleum) followed by recrystallisation to give 1,3,3,5-tetracarbonitrile (1.86 g, 14.3%),
mp 90-92°C (lit mp 92 °C). '

T) Tetracyanoethylation of pentaerythritol
Ny - N
\\\\\/\ /\///
OH " o .
[ TMAH (7 mole%) :><:
HO oH + N
HO acrylonitrile /\/ \/\
pentaerythritol Chemical Formula: C;H;N
Chemical Formula: CsH,,0, Molecular Weight: 53 036 100% // \

Molecular Weight: 136.15
3,3'+(2,2-bis((2- cyanoelhoxy)methyl)propane 1,3-diyl)bis(oxy )dipropanenitrile
Chemical Formula: Cy9H;4N4O4
Molecular Weight: 348.40

[00181] Pentaerythritol (2 g, 14.7 mmol) was mixed with acrylonitrile (5 cm?, 4.03 g,76
mmol) and the mixture was cooled in an ice-bath while tetramethylammonium hydroxide

(=TMAH, 25% in water, 0.25 cm?, 0.254 g, 7 mmol) was added. The mixture was then
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hydr oxyoct ani m dam de (0.94 g, 74.6% as a white

solid, mp 73-75 C. O Reaction of chloroacetonitrile
wWORBEEICH N Et OH 30-50C CI'S 3 hours C -"'~ PCFUNAS/012240

chl oroacetonitrile quantitative

s LM s BN v v

thréuhadi MAin b udeast Bﬁfﬂ) ghd CHL08.(33, DS’@ 437 and the filtrated was
Chl oroacetonjtrile (1 hydr oxyl am ne

evapgreed w%fe@ﬂcecbprw%@ g“"%ﬂéb‘(?g% bas?t(%cx@ﬂecfthowmeéaﬂ)propane-
t 0 Th
1,3'-&;1?6 AP RAI IR S oMt BE R T2

tracts or under reduced pressure to
exgcxat?é’e%ﬁlag ZSOEﬁI‘(ZIdo N - hydr oxyaceti m dam de
(0.81 g, 57.4% as a yellow solid, np 79-80C. D)
Reaction of ethyl 2-cyanoacetate O NOH O N NH2 \H Et OH
RT ~O ~~ | Hour H2N NHOH et hyl 2-cyanoacetate 6. 8% o
3-am no- N- hydr oxy- 3- (hydr oxyi m no) pr opanam de
Chem cal Fornul a: C5H7NO2 Mol ecul ar V\él ght: 113\ 11
Chem cal Fornmul a: C3H7N303 Mol ecul ar ight: :/133.11
[ 00188] Ethyl cyanoacetate (1 g, 8. 84 [) an //
hydroxyl am ne (50%in water, 1.19 9 g, 19.
nmol in EtOH (1 an) wer e aIIovved tand/at/
¢ng.
n and
olid,

ro tenpekat upe oer WItJﬂMl(p@ i onal s
g wer e

] | ecte f| |t rat|
driedgusi n & gh vacuum |&erit 0 gi ve a coI our |
3- ani nowdd hydr oxy- 35EhSAEORH M no) pr opamnari de
C CupesmipsBdy (1it np 150 Q). 58 WO 2 9/ 0582%7
PCT/ US2008/ 012240 E) Reaction of 5 \
3- hydr oxypropionitrile to give ' \N
N , 3-di hydr oxypr opani m dam de N NHZO—| NOH i Pr
HO 8 hours

7/

Chemical Formula: C,4H;,NgOg
Molecular Weight: 500.55

[00182] Sorbitol (2 g, 11 mmol) was mixed with .acrylonitrile 7 cm’, 5.64 g, 106 mmol)
and the mixture was cooled in an ice-bath while tetramethylammonium hydroxide
(=TMAH, 25% in watér, 0.25 cm3, 0.254 g, 7 mmol) was added. The mixture was then
stirred at room temperature for 48 hours, adding another 0.25 cm® of TMAH after 24
hours. After the reaction time, the-mixture was filtered through silica using a mixture of
Et,0 and CH,Cl, (1:1, 250 cm3) and the filtrate was evaporated under reduced pressure
to give a fully cyanoethylated product (4.12 g, 75%) as a colourless oil.
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HO NH2 3- hydr oxypropionitrile 60%

N , 3-di hydr oxypr opani m dam de Chem cal Fornul a:
WE3HSMB2b| ecul ar Wei ght: 71. 08 Chem cal For muP@r/US2008/012240

C3H8N202 Mol ecul ar Weight: 104.11 [00189] Equal nol ar

W) é‘i(%ygléo?t lai ‘}g{} lgrgl%mcm“ gwg aj]%l}y?i oxyI arr: ne
| ©/amop (?y T) B%‘F -2 g‘#ﬁ fsg?’ﬁs):ﬁiép‘g’ﬂaPﬁﬁlts? ution
slightly off white precipitate. The precipitf§ited solid

was filtered off and washed with 1 PrCOH and @ried to a
fine pure white cryst alikinémer@) 1 d

N, 3#di hydr oxypg opanl m np 94C F) Heaction of
Ho'2'-\cyahoﬁ§e>m ¢ achu. ¥ M&ﬁ “MWN

emcﬁmg 30C+scryHQ\v\~P-l@4c~/lf |j\/||\.k Y

Ch ! ”l\ﬁl’_'Z ﬂnﬁuyam%@et I C a-CI d ﬁﬁ% Chemxcal Formula: Cl]:{;:’g:)(‘;‘:(w‘y))d‘P“’P“en'"'le

3 am no- 3- (hydr oxyi m no) pr opanoi C aci d - Ml et 20432

{831 Po & (L% He}ef Bﬁﬁafahﬁ 2l 8 19GhBICAL TMAH
00 %jf]rru a: C(%%—éﬁg%y PeCllJ1 ar V\éleg ht: . ?%ﬁj or )nor
(25Chenated, 0Bdremil 6.35 @3916Mﬁﬂn31) iivdice@oé éfr cnﬂél wyist addeéd 8crgBonitrile

t id (1
5 455 881 RO O BORRE( T8 By e g 55 Peerhielt cagalipyed o
waﬂW@oeIBoer%%eﬁf@e e a&rylohrif (ITEl| g, 28 AmRH andIMARH@R5 cm’,

m xture was warnmed at 40 for 30 mn and the

7 rrmrq}}:was gddedane dtlmdemammirﬁou additgrH G4det Beerudgemixture

Wasﬁf&llaetr% ﬁ%l?ghf%éaéfj ﬁ Sl #@9?@8%% %fuefné a‘ﬁggl/aﬁj)rat n% to remove

dio%an@d The rds?di2 munfibdby%]uIM@Sh@d&&ﬂgraﬂ@ Gihea, PL,®ttoF@nove -
was St|rred at roomte erature overnj Acetic acid

impugitignfpllopgd bydiOhcaaglute a@dﬁftﬂ%g@eﬁa’s%&m -Gned to
1
ernfiR e3P RUCE L (IR RO ERDBbl R BAL U180 o

oil.t he product 3- am no- 3- (hydr oxyi m no) propanoi ¢ aci d
(0.56 g, 40% as a white. solid, nmp 136.5 C (lit 144
ExdmpR2: Réacliom i srodhf®ddidoxiinecafippundat i on of the
product using FTIR and NVR are as foll ows:
[OOI’S'%XfH%BFo)le/m xaaiples3RO ReatHbns, thé’ﬂéﬁg be286dhio Qﬂoe akmddxime
1356 265 and 1076;. 8H(300 MHz;
corrmmws) acrorcmngtomwemranmram(ﬁ theGamyntion. 47 (2 H br s,
NH2) and 2.93 (2 H, s, CH); 8C(75 MHz; DMSO d6;
A) Reddbion dfa@eton{tddOH m nor i somer),

y N NOH
7 NH,O0H
EtOH Reflux
—_—
acetonitrile 45% NH,

N'-hydroxyacetimidamide

Chemical Formula: C;HgN,O
Molecular Weight: 74.08

Chemical Formula: C,H;N

Molecular Weight: 41.05
[00185] A solution of acetonitrile (0.78 g, 19 mmol) and hydroxylamine (50% in water,
4.65 cm®, 5.02 g, 76 mmol, 4 eq) in EtOH (100 cm’) was stirred under reflux for 1 hour,
after which the solvent was removed under reduced pressure and the residue was .
recrystallised from iPrOH to give the product N'-hydroxyacetimidamide (0.63 g, 45%) as
a solid, mp 134.5-136.5 °C.
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170.2 (COOH maj or isomer), 152.8 (C(NOH) NH2 naj or
isonmer) 148.0 (C(NOH)NH2 m nor isoner), 37.0 (CH2
worzwenss2soner) and 34.8 (CH2 major isoner). 59PAVAUS2008/012240
~ 2009/ 058277 PCT/ US2008/ 012240 G Reaction of
j Ppeg a.N NH2OH Et OH RT H2N 2 days NH2 80C
B) g%]%ﬁirﬁs@#&%' a flS'oni trile 75.8% NOH Chem cal Fornul a:

NOH

C6HBN2 N 1, N 6-di hydr oxNyagj{B'hm dam de Mbl ecul ar

Wei ght: 108. 14 Chemi sy a: C6HL4N402 Mol ecu| ar
Veights ) ] Adirpgni trite a, angy,
hydr oxy| anica@nigid0% i n water, 1.24 cnB,. o3 G darld
nol , 2c2meqfomiura:; &Gi,BH (10 76%) wer ems%\{ Py%?é/?:fmg? dar c%m

t enper atMeelaf g2 2tdys and then at g@oee

Molecular Wei }:

ol
The mixture was al lowed to cool and the& Brecip tated

[0088ESDRIaRoNRAIE (1 §OT.be&iREN) BXd hidrbk Ahndie @G0% B &er, 074 cm3,
hi gh vacuum line to give ghe product N1, N 6

0.78lighy2imong) abii wiirda@HH 6] ¢m’)1erg stiTed @ogpomsempaature for 7 days.
Wl el B s SEE AR SR b BREDAR Btk Bpecced

by Mtratidn ard days inhiR Cadudie Uins NGkt tieghadutiiN' i | e
Y Chem cal For nul a:§ C, oH1I6N2 72.5% qh

hydepxyoqtangnigiamydn O3 d4dh) a3 whitasrlge P Wb &2l ar
' X lgal Formula: C O |oHZZNa z
O&%’%’T%ﬂ%‘%’gﬁ&aﬁﬁﬁésl [00193] Sebaconitrile (1 g, 6
mol ) and hydroxyl am ne (568l n water, 0.8b+cn8, 0.88
g, 13.4 ol , Neq) i nPEPER( 12 CWB)\QMﬁESCSti rred at

roomterrp% e for 2 days_angd thefiNgg Jor 8
hours. Theudhtisie was al |l owed to cool and thé

pre Ci pl t l@l‘:i@adFo Gy, %E H@dl S quantitative 2-chloro-N'-hydroxyacetimidamide
Molecular Weight: 75.50 Chemical Formula: C;HsCIN,O

Molecular Weight: 108.53
[00187] Chloroacetonitrile (1 g, 13 mmol) and hydroxylamine (50% in water, 0.89 cm’ ,
0.96 g, 14.6 mmol, 1.1 eq) in EtOH (1 cm3) were stirred at 30-50°C for 30 min. The
mixture was then extracted with Et20 (3 x 50 cm®). The extracts were evaporated under
reduced pressure to give the product 2-chloro-N'-hydroxyacetimidamide (0.81 g, 57.4%)
as a yellow solid, mp 79-80°C.

D) Reaction of ethyl 2-cyanoacetate

NOH (o]

o]
= N NH,0OH
N M EtOH RT
O 1 Hour HoN NHOH

ethyl 2-cyanoacetate

Chemical Formula: CsH;NO,
Molecular Weight: 113.11

67.8% 3-amino-N -hydroxy-3-(hydroxyimino)propanamide

Chemical Formula: C3H;N3;0;
Molecular Weight: 133.11

[00188] Ethyl cyanoacetate (1 g, 8.84 mmol) and hydroxylamine (50% in water, 1.19
cm3,1.29 g, 194 nimol, 2.2eq)in EtOH (1 cm3) were allowed to stand at room
temperature for 1 hour with occasional swirling. The crystals formed were collected by
filtration and dried in high vacuum line to give a colourless solid, 3-amino-N-hydroxy-3-

(hydroxyimino)propanamide , mp 158 °C (decomposed) (lit mp 150 °C).
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were collected by filtration and dried in high vacuum
line to give the product N 1, N 10-
walkdvyssaxydecanebi s(i m damide) (1 g, 72.5%; nRCI/BRA008/012240
I) Reaction of 2-cyanoacetamde O O NOH N NH2OH H2N
Re

E) Beat oot e R bl s AL TR Ay BBypifimidgrice

C3HAN20 Chemi cal Ker mul a:$3H7N302 Mol ecul ar tht.
84. 08 Mol egul ar i ght: ifbhadet [ 00194]
2- CyansaCet anrde (1 g, 118®usmol ) an a "m'iz

(0. 8 cnBydroksprdpidRkite 1. 17 €Q n EtOH (6 cnB) were
Sti I IcRghdnd8khiarcgiNex for 2'8 hours. Nhdvdpierentisidrite
I €OV @blecu@OWMED: 0@9/ 058277 PCT/ US2008He@its Ferpula: Gritiy0>
reduced pressure and the residue was WaSHEGYHARY A1
V.
001 Tt o B R cyiopiopitf and hydroxyamge hested o
40°(\111iofr 8 h‘s)ofsi \dlth mmthT(Ee sdl)maem:ztll'owedaé s@hy ootmight yidlding a fine
OH HO N Et OH Ref | ux NH2 choltriutrll
Shg@!ﬂy@% \Nhltezprapwaﬁeo@s&é%qlmaa%@rﬁoé@ treoff ppd migshed with
I b
IP%@(#% tﬁ/b :Hen% ug%bv\%l@% gﬂ"ét%llg% qug& [[Qog%ié%ﬁ/d?f)%rapammldamlde
mp@4§Col onitrile (1 g, 17.5 mol) and hydroxyl am ne (50%
in water, 2.15 cnB, 35 mol,.2 eq) in EtCH (10 cnB)
F) Resctiont ofr2-eyhneackaic #cid | ux for 6 hours and then at room
tenperature for 24 hours. The sol vent was evapor at ed
and theoresidue was purifi e*d\by col uim c¢hr opatrogr aphy
(silical 1: “Ettﬂgﬁ)?ﬂdZCH) ive tihe pr duc| N, 2
di hydroxydcet i m-&ér-de (0O 61. 4%, N,
of f - WHPtESY i d, N3 6sn.n@&a,ydg;y.m)mmaeuaem,m{hcafm.m.m,mpm.cac.d |
5- he%&ﬁkﬁm,‘gh?;m“’e N N NH2OH EtOH Reflux N NGQg, --'0 ~

guantitative NHZ Chemical Formula: C;HgN;O;

Molecutar Weight: 118.09

[00190] 2-Cyanoacetic acid (1 g, 11.8 mmol) was dissolved in EtOH (10 cm’) and
“hydroxylamine (50% in water, 0.79 cm3, 0.85 g, 12.9 mmol, 1.1 eq) was added. The
mixture was warmed at 40 °C for 30 min and the crystals formed (hydroxylammonium
cyanoacetate) were filtered off and dissolved in water (5 cm’ ) Additional
hydroxylamine (50% in water, 0.79 cm3, 0.85 g, 12.9 mmol, 1.1 eq) was added and the
mixture was stirred at room temperature overnight. Acetic acid (3 cm®) was added and
the mixture was allowed to stand for a few hours. The precipitated solid was filtered off
and dried in high vacuum line to give the product 3-amino-3-(hydroxyimino)propanoic
acid (0.56 g, 40%) as a white solid, mp 136.5 °C (lit 144 °C) as two isomers.

[00191] Characterization of the product using FTIR and NMR are as followé:
vmax(KBr)/cm-1 3500-3000 (br), 3188, 2764, 1691, 1551, 1395, 1356, 1265 and 1076;
S6H(300 MHz; DMSO-d6; Me4Si) 10.0-9.0 (br, NOH and COOH), 5.47 (2 H, br s, NH2)
and 2.93 (2 H, s, CH2); 6C(75 MHz; DMSO-d6; Me4Si) 170.5 (COOH minor isomer),
170.2 (COOH major isomer), 152.8 (C(NOH)NH?2 major isomer) 148.0 (C(INOH)NH2

minor isomer), 37.0 (CH2 minor isomer) and 34.8 (CH2 major isomer).
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5- hexynenitril e 4-cyano-N -hydroxybutani m dam de
Chem cal Formul a: C5H6N2 Chem cal Fornul a: C5HIN30
wobdogoss2ar Wi ght: 94. 11 Mol ecul ar Wei ght:  127PQBUS2008/012240
[00196] A solution of 5-hexynenitrile (0.93 g, 10
}d amne (50%in water, 1.22 cnB, 20
G) mg%t}oﬁgf;a@i‘??i?é & under gefl ux for 10 hours, after
which volatiles were renoved under reduced pressyfe:

to ghkye the product 4-cyanondd - hydroxybut ani m dgm de
(1.30 92 whi t e ESHRT d, 9 :
Reaction of im nodi Seet onit¥Lle’ NH2 NOH ~ NN N'*

Et OH days LMl /i ce HZNG—F+— ~/ J~ dNHZ

I m nOdI &gneg Q&]rl]tl é J—l ﬁ 8% -dihydroxyadipimidami
2,2 - azamad‘a;wk i B¢ - hydr oxyacet | mi ¢ mlcay M 'ﬂc(gal
Fornmul a: CAH5N3 88 7% Mol ecul ar Wi g o.ecu g cal

Formul a: C4AH |1 N502 Mol ecul ar Wi ght 161. 16 [00197]
[00T82inAdipioaltrilen(l g Qinamet) and hiydioa y (aaline (586 & Wateasl .24 cm3, 1.34 g,
urified b rsing the .compound in wa
20 Bz £ el D O S e SR PR BBy pppand then
at S07°CERr 8 hodR! VERImixE@E W Relewkd '(363&&)] bRd Gie\zl(ﬁ‘eéipiﬁﬁth& Erystals were
solid. Purified imnodiacetonitrile (0 Q) 1

colipgyed (b@sfi@&@md@du@l@glevmmme th;gmedky pmﬁunéN(laﬂ%
ciny @b Piefimifariag} 1p°%, 5 5%nes SuiF B, PadBhys Bedidse ai

decb sddatasrerd @, 48 hours. Evaporation of volatiles
under reduced pressure gave a colorless |iquid which

H) YR3ctidr stehheshittileh ELOH (40 O to give

, 2" -azanedi yl bi s(N - hydroxyaceti m dam de) (1.23 g,

8 7% as a white solid, np 135-136 C, (lit np 138~
O . Reaction of 3- rrethyduaxmm ropi onjtri
NOH toH"3 r sy H 4 “Your
3- (et hyl am ng).pr opaneni tﬁ"_ﬂ_‘i‘é'_.99 &0
N - hydr oxymdrbi®idy| am i n@ypropan ¥'iithemyeesseCren cal
For nul a: M‘}IlB"Nﬂ“ 164.25 Chemical Formula: C;oHN,Oy

_ Molecular Weight: 230.31

[00193] Sebaconitrile (1 g, 6 mmol) and hydroxylamine (50% in water, 0.85 cm?, 0.88

g, 13.4 mmol, 2.2 eq) in EtOH (12 cm’ ) wereAstirred at room temperature for 2 days and
then at 80°C for 8 houré. The mixture was allowed to cool and the precipitated crystals
were collected by filtration and dried in high vacuum line to give the product N'1,N'10-
dihydroxydecanebis(imidamide) (1 g, 72.5%); mp 182°C.

I) Reaction of 2-cyanoacetamide

Q y o) NOH
M- NH,OH
H.N EtOH Reflux
2 HzN NH

—_— 2
2 cyanoacetamide 88.3% 3-amino-3-(hydroxyimino)propanamide
Chemical Formu!a: C3HN,O Chemical Formula: C3H;N30,
Molecular Weight: 84.08 Molecular Weight: 117.11

[00194] 2-Cyanoacetamide (1 g, 11.9 mmol) and hydroxylamine (0.8 cm®, 13 mmol, 1.1

eq) in EtOH (6 cm3) were stirred under reflux for 2.5 hours. The solvents were removed
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Mol ecul ar Wi ght: 84.12 Chem cal Fornul a: C4H7. N30

Mol ecul ar Weight: 117.15 [00198] A solution of
wW@200e0582r i nopropionitrile (1 g, 11.9 mmol) apdI/US2008/012240

hydr oxyl amine (50%in water, 0.8 cnB, 0.864 g, 13.1

cnB i 30-. 5
undfp Feyost dreSHe Y it Ride ol bl AT, Bhettf pppiauce -
amihb & -gRd¥vsXyimitaspropaavade (sl r88§%)1§sﬁadwh[t6361hﬂ enp 159 °C.

(rotary evaporator followed by high vacuumline) to
. J) RéatBiohs® )glﬁbﬁﬁﬁ'ﬁile
N - hydro (met hyl am no) pr opani m dam de (1.387 g,
99.5% as a thick pale yellowoil. N) Reagdd on of
3- (diethyl am no) prgpanenitrile to give
3- (di et hyl Z: hydr¥%efPr opani modami NOH N 1.5
eq NH2OH N Ref | ux 841 gt s N NH2 92, 6%H;
3- (det hyl alElyEb%)tmEODanenl t rl]/e N 2d1hydro acetlmldamlde
3- (di et ByehRRIFR@)R:N,HRWdr oxXypr opani m damni cf Chem cal
For mul a: MaédhdN2enCErsi cal  For nul acgigi‘fﬁg‘?r&‘%'ﬁ fZ%t‘é'g%zcul ar
Wi ght: 126.20 Mol ecul ar Wi ght : S G5
u
[00?9%] gslﬁegﬁimfe &'dg( qgg;g/rhﬁir@)\%de lya lh%éd% H-wgter82 15 cm?, 35
mmorh, H@rh E10HJ(8 xnmieweretstiaied aintler mﬂﬁx o Glmurszalndwban al; room

terq%fgl%lgqr)‘ggg b’§4hl?%lg%lr'§m AN andF\e/gl(pco?:%gd Fég{hgi%ma%eswas punf?ed by
col&rﬁﬁ%&%‘rﬂjartd)g‘%gp}?}ngﬂféﬁpi 3Imobl ORLEBFIVE iR rodidt N' bt -
i

soli ive give
dlhsdromymhw@mmd@lﬂ 67 ﬁr%ym@mﬁﬁwhltml@hden()ﬁi@ %
92.6% as a white solid, nmp 52-54C. 62 WD 2009/ 058277
K) Rea¢tigPaBhedydienitrild) Reaction of .
3,3 ,3"-nitrilotripropanenitrile w th hydroxylamne to

gi ve 3 3',3"- nitril ot r s ouhydr oxypropani m digti de) N
NH2 (3 VEt Gbh BOG: Refy H2N N N 57. 6%
N- N I\I()—| 334, 3" - nitTTiotTrp rop

3,3, 3"-ni trmdretui s( N - h)ﬂb“P‘B‘BZVpro AN §
Cheni cal o, EoL M c ERHL2NA- Chem ca xybq%gmﬂT\WOS

" Molecular Weight: 94.11 Chemlcal Formula CsHoN;0

Molecular Weight: 127.14
[00196] A solution of 5-hexynenitrile (0.93 g, 10 mmol) and hydroxylamine (50% in
water, 1.22 cm’, 20 mmol) was stirred under reflux for 10 hours, after which volatiles
were removed under reduced pressure to give the product 4-cyano-N'-

hydroxybutanimidamide ( 1.30 g, 100%) as a white solid, mp 99.5-101 °C.

L) Reaction of iminodiacetonitrile

NHZOH NOH NOH
N . N EtOH RT H
\/“\/ 2 days N
————————— HzN NHZ

iminodiacetonitrile 2,2'-azanediylbis(N'-hydroxyacetimidamide)
88.7% .

Chemical Formula: .C“H5N3 Chemical Formula: C4H; N0,
. Molecular Weight: 95.10 Molecular Weight: 161.16

[00197] Commercial iminodiacetonitrile (Alfa-Aesar) was purified by dispersing the
compound in water and extracting with dichloromethane, then evaporating the organic

solvent from the extracts to give a white solid. Purified iminodiacetonitrile (0.82 g) and
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Mol ecul ar Wei ght: 176.22 Mol ecul ar Weight: 275.31
[ 00200] A solution of 3,3 ,3"-nitrilotripropanenitrile
W@ 2009/058217 35 nmol ) and hydroxyl anmi ne (50% i n NX/862008/012240
2.25 g, 34 mmol )'in EtOH (25 cnB) was stirred at 80 C
h t r oy T¢
YSRGS PRE B 4ol B POOR G
watdf 46681m|1)nwh1e ghn'eaaumrrt enpeiseurd f& 483houts.t Evipniram(m(dfr volatiles
hydr oxypr opani m dam de) (1.80 57.6% as a whit o
undgf sﬁgi%ﬁdo RIRRSUE$AVE 2 Wgork*@shiw V%w*( Hé%%@éf‘é‘dylﬂp)gt(g}l (40°C)to
c . S ey t-o}, L VA
B O Ry R e P ADIE B ) B @ id, mp
135N, IoHmp NBECOH Ref | ux \ O~-O~ 24 hours ~O NH2
3- (2- et hoxyet hoxy) propanenitrile 97. 6% _
M) Reactien bp3-nesthphanlihbpropisitiler opani ni dani de  Cheni cal
Formul a:- C7HL3NO2 Chem cal Formul a: C7H16N203
* Mol ecul ar Wi ght: 143. 184,08l ecul ar Wei ght: 146. 21
[ 00201] W of E@H@‘ES.O& hoxyet hoxy) pro anenitrile
(1 g, Ry and NH2QH, I50% i n” wat er, ¢n8, 10.5
~mol) iAd EtOH (10 cnB)}—were kheated th ref ux fk 24
hour $; (me&* Tnélf)prvm\grgﬂe t he 8vPwent N&mxmﬁ@ﬁl&mno)propaﬂlmldamlde
hydr okimeatiomalafedis®s r enoved by 1 Ot adhdhica SHAROE, . The
resi duﬁé'; "\?\Vaarw?'grmesé‘zlze drl ed and kept |mleh|aghngmaghhgém line
for several hours gi v

[00398]10A sphusiey of ﬁa&%ylﬂrmmﬁmmasevmls,sbﬁa h -3 ammeld apd hydrgxylamine
7. I
(50%_1(1%3\'??&%&%&%&4 r§§§ 18 8)1( y ox%b lcaB;]rré I“iars Isilrred at 30-

50°@i foe3 Beo@r2-a0a thendit medrh yémpﬂrato)eem\lmgbtem}mm)vehl was removed

undpb%/e% %ﬁy IPr gj_qn@tpgyﬁgr:\]/aggraﬂ ﬂ]é%\ygd by h&ghsv% uum (Pme) to glve t\ﬁe
proéu& &M}a&%@&ﬂé{hﬂ%@ﬁ@%ﬁ@mﬂéxiBW Bag®Bizh b hehick pale

yellBW(@l(Z (di et hyl am no) et hoxy) et hoxy) - N - hydr oxypr opan.
i mdam dé Chem cal Formula: COH SN2O2 Chemni cal
N) Redcdtionoof 30@liahkBodinMjprepaharitrikitgigive 3t Qhethylavhine)-IN'ar
Mairgkypropaflindidaddy\O 2009/ 058277 PCT/ US2008/ 012240
[00202] A sol ution of

(2 (d| met hyl am no) et hoxy) et hox pr opanen"\{ rile
N 1.5 eq NH,OH '
EtOH, Reflux
24 hours - N— NH;,
< 92.6% <

3-(diethylamino)propanenitrile

) 3-(diethylamino)-N'-hydroxypropanimidamide
Chemical Formula: C7H 4N, Chemical Formula: C;H;;N;0
Molecular Weight: 126.20 Molecular Weight: 159.23

[00199] A solution of 3-(diethylamino)propanenitrile (1 g, 8 mmol) and NH,OH (50%
in water, 0.73 cm>, 11.9 mmol) in EtOH (10 cm3) were heated to reflu;( for 24 hours,
after which the solvent and excess hydroxylamine were removed by rotary evaporator.
The residue was freeze-dried and kept in high vacuum line until it slowly solidified to
give give 3-(diethylamino)-N'-hydroxypropanimidamide (1.18 g, 92.6%) as a white
solid, mp 52-54°C.
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nmol ) and NH2OH (50% in water, 0.25 cnB, 4 mmol) in

EtOH (10 cnB) were stirred at 80 C for 24 hours,
wa@baoenssai ch t he sol vent and excess hydr oxyl anPCEUSENE012240

-removed by rotary evaporator. The residue was

eggﬁ&{ gf 3 §d3 W, %ﬂrh&&ipﬁoBaHéﬂﬂu‘é%w H}’(M‘O&?’ld‘lﬂ{neqﬁ \éWeai 3',3"-
é"t{'klotrf ?‘%@fWP&ﬂP?fB}"é?ﬂB&&f)? et hoxy) - N - hydr oxypr opan

i m dami de £0.53 g, 90.1% as a |light yeltay N2 R)

Reactl on o |
-(2, 2" 1(2-cyanoet hyl azanedi yl ) bi s(et hane-2, 1-

di yI ) bi s(o ) di pr oparremmrqql e wth hydroxytanmine to

give 3,3 -(2)2' -(3-am (g (hydroxylmno)

ropyl azanedi ¥l ) bi s(et hane-Z, - di'{} ' -
hydr i hi-da SHEN X NH2 N 11 NH2OH (4 dil
NOHY Et OH, 80C N ,NN24 hours JlIwNH/ ~ O ~ H2N V NoH!

\/ N " 3pE@uidHpopangdidly N quant i t at i Y3"BuiBtrifP-hy@toxyRepmgridpmgde)

th>y| at,éﬁa#m&gﬁ@hane 2, 1di r 1) bi s(cmccuf NFile

- (3-am no- 3{ bydt oryi m no) pnpyl a

[0020@1]3/ lL\) d@hﬁ(o@tdﬁ 131;39 3 Q.niltdldhm))bm&(nuﬁya) (12| g 1 M}Shyﬁhbg angnpm
i dem de) mcal F ntnu "

hydéﬁ’f)ﬂﬁma‘e é‘i‘@HEQWP‘EISZ B 80t e ghEtdfié% @2 )WSe%lmeérat 80 °C
ovegﬁgﬁpilbe%%% rcf%n Eé?ig%ega;’t%lﬂytlr ggane‘&% wh te rem%lta%e was collected by

filtitigh gbd d(lead(m) High propanengive BJ3E3" (mnﬂog‘;s(IS' ol ) wi t h
H20H (0.74 °
hy Owr? istidaSioe(F80 . ST 3k Jiiterpualins o btk 19597 °C

(de§(( ? '2 1-
diy ))b| s(oxy) bi s(l\r hydr oxypr opani m dam de) (1.09 g,

) ﬁg@ﬁg“@f bt %Ei‘l*ea‘o*%“%"houré"%t“ﬁ%%?“‘%?e‘“‘ﬁzm

|p oplonltr|le 82. 1%

3 3' -azanedi yl bi s(N - hydrsexyiopani m dam de) Chem
I a: C6H9 l\/b(L ecul aEtOWﬂtght 123, 16 Chem cal
FormJ 15 : . 22010 4]

| m nodi- m@qgaw)brpptarmtdnle (1 9,97.86 mml - araqeulay;:w Q'Xryxlygﬂﬁimmﬁamlde
(50% i nhewatredyla B, 1. 07 g, 16 mmufhemic@F e}” GHheNEs OH
(8 cnB) MelisteWast IF¥l8éd at room t enper at u’F“é“‘? L AT

[00%% A solution of 3-(2-ethoxyethoxy)propanenitrile (1 g, 7 mmol) and NH,OH
(50% in water, 0.64 cm3, 10.5 mmol) in EtOH (10 cm3) were heated to reflux for 24

"~ hours, after which the solvent and excess hydroxylamine were removed by rotary
evaporator. The residue was freeze-dried and kept in high vacuum line for several hours
to give 3-(2-ethoxyethoxy)-N'-hydroxypropanimidamide (1.2 g, 97.6%) as a colourless
oil.

Q) Reaction of 3-(2-(2-(dimethylamino)ethoxy)ethoxy)propanenitrile to give 3-(2-(2-
(dimethylamino)ethoxy)ethoxy)-N'-hydroxypropanimidamide

. NOH
Z" /\/Ik
\N/\/o\/\o/\// 1.5 eq NH20H \N/\/o\/\c> NH,

EtOH Reflux
I 24 hours I

3-(2-(2-(dimethylamino)ethoxy)ethoxy)propanenitrile 90.1% 3-(2-(2+(dimethylamino)ethoxy)ethoxy)-N"-hydroxypropanimidamide

Chemical Formula: CoH;gN,0, ' Chemical Fonnu!a: CoH;1N;05
Molecular Weight: 186.25 Molecular Weight: 219.28
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then at 80 C for 8 hours. The m xture was allowed to
cool and the precipitated crystals were collected by

wo pdovs2ron and dried in high vacuum line to gPeEUS1DE8/012240
product 3,3" azanediyl bi s(N -hydroxypropani m dam de)

00p21° 8 B0 o o 6250 e rBub e Bt o foedachii s & 268

mniaf]) ﬁlda\IHé‘r)H?(SO%-m @tdian@25 cm>, 4 mmol) in EtOH (10 cm?) were stirred at
1,2-d Ibls(azanetrlgll) tetrapropanenltrlleto?

80 §§®r Hhouss: afterwRighdhe SOV ondexqess BrEox Y gmyne ¥ rFa{ng(ed by

rot iy ﬁb@ hﬁﬁ{ﬁﬂ%ﬁ%ﬁ%‘&% Q%g}{ll‘é@%fe %Itlfgi M@Q%%E}tﬁ%aéagoﬁc ﬂgﬁ forNeveral

houroter sive3 X 8-(2%disethy1aNo)ethoxy)sthiax yN-hydebk ypropanimidamide (0.53

, 3, 3", 3 "-(ethane-1,2-diyl bi s(azanetriyl))tetrapropa

& gﬁe]r%’i 254 shy y%ﬁo‘fg on] et hane-1,2-di | bi s azanetri |
tetrakis N -h droro ammdamdeyé.Y Y)).( Y XyP P)
R) Bisasiome! 53¢ d2-gansethplasanss oS ethand Bt - 275 35
d]ysbis&@;y))dopmnaaem@rmmlm@noxmmﬂ%w%ﬂ (#2'-(3-amino-3-
GG draxyimdasp sppylazamiediyilbis(ethane-2,1- dlyl))bls(oxy)bls(N'
Byd'oxgpropanirhistanside) 1, 2- di yl bi s(azanetri

yl))tetrapropanenitri le (1 g, 4 mmol) apd N (50%
in vvater, .1 cn8B, 181rm0|) in EtOH (10 c was
stirred 80 C for rs and was then | owed to

cool to r m t enper at UftC@,SO lid formed was e

W%MNwéwl.oﬁi“&ﬁd dr ed _snden va WOWJ\
3,3 ,°3",3""- (et hane- 1, @anitaiive " NH

watioyhli-sfananetdainpbyy t et r akP ST RyATSRYEHBEHINE a&t g
) (1. Topugees?6. 4949 as a white solid, npw49%=392 C. U)
Reacti on of

[0029§j| '%‘1 E%Zedgﬁ % g‘i%’italf?ﬁ?‘? ?%rret g ‘Yb??t??eg@%ﬂ a%}r}ne to

bl‘é@)x%)alpr&[?angm%l%((() 833 mmol) with NH,OH (0.74 cm?, 12.1 mmol) in
yam no -1 m nop r%oxy met hyl ) pr opane- 1, 3-di yl)

§§ @%y))g@avgé (2;9« dBAyine oYXy aRing romneﬂlynbmmhane -2,1-
dlyl)%ls?o!(y)lslﬁag J_K;drgg)prmgamlde) (1.09 g, 100%) as an oil.

S) Reaction of iminodipropionitrile

2

NH,OH

N N E{OH 80°C
\\/\ /\// 8 hours /U\/\ /\/[L
N RT 2 days
ch ll’ﬂ‘ln(l)dFlpropl;)thl’ll:[ N 82 1% 3,3"-azanediylbis(V" hydroxypropammldamlde)
emical Formula: CgHgN; '
Molecular Weight: 123.16 Chemical Formula: C¢H, iNsO,

Molecular Weight: 189.22

[00204] Iminodipropionitrile (1 g, 8 mmol)and hydroxyiamine (50% in water, 1 cm3,
1.07 g, 16 mmol, 2 eq) in EtOH (8 cm®) were stirred at room temperature for 2 days and
- then at 80 °C for 8 hours. The mixture was allowed to cool and the precipitated crystals
were collected by filtration and dried in high vacuum line to give the product 3,3'-
azanediylbis(N'-hydroxypropanimidamide) (1.24 g, 82.1%) as a white solid, mp 180 °C
(lit 160 °C).
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O"~ ~~~/0 24 hours HN O-ONOON O 70.3/. NH N

3,3 .(2,2-bis((2-tyanonhosy) nti hyl ) propane-1, 3diyl)bis
W@ eoogpsi2pt opaacni uil ¢ HN  Cheni cal Fornul a: C PERESDEOE012240

Mol ecul ar Weight: 348. 40 NHOH

LR

"QHP“E Aanalegves] To a sol ution of
-(2, 2- b| s( (2- cyanoet hoxy) net hyl ),pr opane+d, 3-
d|yI bi s(oxy) df'propanenitrile (1 g, 2.9 nmmol ) in EtOH
(10 dded NH2CH (50% in 0. von 0. 948
g, 14.4 , the mxture was stirredjat 80 C for 24
hours an s then cooled to roomtenp ture.
Evaporatu?of the sghviltliand excess NHZOH in 65 WD

2009/ 058277 PCT/ US2008.012240 the rotary evaporat or
fol | oned hi gh vacuumstpr 12 hours gave

- (2, {) ((3-
(hydroxy m na) - 3-i m nopropoxy) et hyl ) pro ane- N;], 3-diyl)
bi s(oxy)bi s( N dr oxypr opani mi da 70. 3%

as a te solid, np6OC\/)ReaC|onof
3333 ﬁ(ethut%d.‘}lys?mg,%}% Xpang,g,@nedl yI )d| ropanem tri I e W th

y r OEM ‘ll cammm QC H'(.) }\9 gl ve . 3",3",3"-(ethane-1,2-diylbis(azanetriyl))tetrakis(N -hydroxypropanimidamide)
3,3 - (@kﬂ(ﬂfxlwﬂsh)%@l?ﬂoxycar bam m doyl ) ph@nylfoaxzaacnemogal ) bi s(N
' - hydroxypropani m danide) HsN / NN 50H(4. 5

[00@@] Etsgﬂtlog(%?%w 3"2‘@etﬁ"8{é[P2@bf§kd¥5&etn99ﬁéﬁdﬁr@ﬁdu¥ﬁ1tﬁl’e (1g, |
hydr o xycar bam m doy |)

4 mna}ihmulwlz@ﬂ (ISQ%Nn vﬁy@h; d»lypn opﬁnl rmnOBamEd@){ (10 cmx) was stirred

' o nophenyl.azan anem trile
at B fof 33 RSB R 4 RERIRV It EbPERATR ey TR 5
fortived %sll:@[ecié_ﬁltg}fﬁl'traﬁ&aa&ﬁdné‘@urﬁiébl N@(fuu\/fétogg“it'e 322%" 26 (ethane-1,2-

diylbis(azanetriyl))tetrakis(N'-hydroxypropanimidamide) (1.17 g, 76.4%) as a white
solid, mp 191-192 °C.

U) Reaction of 3,3'-(2,2-bis((2-cyanoethoxy)methyl)propane-1,3-
diyl)bis(oxy)dipropanenitrile with hydroxylamine to give 3,3'-(2,2-bis((3-
(hydroxyamino)-3- lmlnopropoxy)methyl)propane-1 3-diyl)bis(oxy)bis(N-
hydroxypropammldamlde)

HOHN

N\\/\ /\/// 4 /—% "
X it G 96
o O, : 24 hours HN O o\/\“/ NHOH
N ///\/ \/\\\N [}

70.3% NH

3,3"{2,2-bis((2-cyanocthoxy)methyl)propanc-,3-diy)bis(oxy)dipropancnitrile HN:
Chemical Formula: Cj7H34N4O4
Molecular Weight: 348.40 NHOH

3,3'-(2,2-bis((3-(hyd ino)-3-imi v )methy!)prop 1,3diyl)bis(oxy)bis(N -hydroxypropanimidamide)
Chcmlcnl Formuln C17H;36NsOn
Molecular Weight: 480.52

[00206] To a solution of 3,3'-(2,2-bis((2-cyanoethoxy)methyl)propane-1,3-
diyl)bis(oxy)dipropanenitrile (1 g, 2.9 mmol) in EtOH (10 ml) was added NH20OH (50%
in water, 0.88 ml, 0.948 g, 14.4 mmol), the mixture was stirred at 80 °C for 24 hours and

was then cooled to room temperature. Evaporation of the solvent and excess NH2OH in
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[ 00207] Treatnment of
, 3" - (2-cyanophenyl azanedi yl ) di propanenitrile (1 g,
wa2eb8/oss2nt ) with NH2OH (1.23 m, 20 mmol) i n BCIES1008012240
m ) gave a crude product that was triturated with
12 to 3, 3 =2
the 2R B AFI R o3 TR orunm R e &S FiRRanis (o
(hy@ﬂﬂl_ymlﬁ@mdﬂhn&p}oﬁcﬁwmethwp?@paas1;3 -digl)b@(oxymis@posed
Reaction of N, N-bis(2-cyanogthyl)acetam de
hydmwrwmrmdymsdﬁ)ﬁ%%é 3% s v hiespld dﬁ?ﬁ@ %
(hydr oxyi m no) propyl )acetam de ON (3 eq) EtOd, 801C
V) Readtinur of 3,3'-(atyanoplotnylazaxediviidipropguenitrile with hydroxylamine
t, giv o3, 3(-22- QY almydrioly ¢ drha tinrid ajd) pliddy Mizanediylobis O+
Irairony peopaBithidab@@e)N, N- bi s( 3-ami no-3 Mol ecul ar Wi ght :
165. 19 (hydr oxyi m no) propyl )acetam ge Chemn cal
: aa. Z"Mol ecul ar Wi ght \-23]1. 25 [ 00208]
bi s(2- cyanoet hyl ) acgtam de (0.5 g,
: v NH2OE68. 56 m, 9.1 ) in EEOH (5
m ) gaveNN—b s( 3- armm.S- N
(hydr oxyi mi noYpr opyl hacet am den( 0,/562
white solid,|np 56.4-58 C. 66 2009
PCT/ us2008/0| 2240 X) Reactiofi of
- (het hyl azaneg- (yLy}obaas,(rﬁ;tylh}a,memdzubs]N -hydroxypropanimidamide)
d| yI )”67%1 ﬁﬁ%"‘?}lx}‘i@iﬁﬁ?“&i’i{fanenl trile WEHEIdEXY! anine to
gl ve 3 3Molccu(ar2/eg2 2242
[ooﬁmf]t Tich g 65 gl @ﬁb%%bﬁ@ﬂ@azaném Qb%bﬁol%hﬁe(rﬂ%ﬂé 31b$ SN rﬂ?nol)

ydroxypr opani m damd
quNMH((uZB @M, z@om)ol)/wErOH @104\119 gavg a cxude pzadm lh’a‘f‘: WHEN

‘“t‘gatgd“(‘ ' GHYCl iR BYE 3-5% &N 1 ) bi s(et hane- 2, 1 - di yI ) bi s(ox

hydfox hﬂfaﬁﬁ)ﬁhitﬂ?l hédyBazanediyl)bis(N'-hydroxypropanimidamide) (1.44 g,

4 gfé rre)?hyl}gianed?,y)/l )(bl s(et ha)llge p2 [ -diyl) %I(S(O)g(

10%))4§|3sﬁ(0Nd Wémm%ﬁl m dami de) Chenical Formul a:
C11HI9N3O2 quantitative Chem cal Fornul a: Cl 1H35N504

W) Reaetioh af NyWihjs(2:cyaneethol)agstamideawitindiyd nexylamineg® give N,N-
[ m@gﬂ}un'lfr- ylhtokymilmo)propyl)acetamide ,

-(2,2 (met hyl azanedi b| s(ethane-2,1- o
dlyl)bls(oxy ropanéﬂli Pe (1 g, 4%I) Wi th
NH2C]—|(O 82m 4ou}sn EtC]—|(10 rH) gave N()
anedi eﬁﬁlzﬁé\z/ 0X

y) ) b| %/\/ \)\qua titative W

16?)0/() as a
38277

NH, NH,
N ,N-bis(2-cyanoethyl)acetamide ) _
Chemical Formula: CgH) N30 N,N—pns(3-ammo—3- _
Molecular Weight: 165.19 (hydroxyimino)propyl)acetamide

Chemical Formula: CgH7NO;
Molecular Weight: 231.25

[00208] Treatment of N,N-bis(2-cyanoethyl)acetamide (0.5 g, 3.03 mmol) with NH,OH
(0.56 ml, 9.1 mmol) in EtOH (5 ml) gave N,N-bis(3-amino-3-
(hydroxyimino)propyl)acetamide (0.564 g, 100%) as a white solid, mp 56.4-58 °C.
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hydr oxypr opani m dam de) (1.28 g, 100%9 as an oil. Y)
Reaction of glycol derivative

W@2@v0%88rhane- 1, 2- di yl bi s(oxy) ) di propaneni t ri | BCTMO2008012240
2.5 eq NHZOH Et OH, 80C HzN 24 hours NHz

§ct e&thf‘ﬁ"e(z' '2(nije‘tl¥ IQ@& f %g gnl trile

%ﬁgsé il 2*;” 5 TR0 s

C8H18N404 Myl ecul ar Vi ght - 234 25 1"00210] A pol ution
%f\;/ﬁ/\t,eﬂh@n& /1\/2%1 g AWWW"NKH

3% -(n;lhylazgwdlyl)é(ﬂhm{polylllsm@ﬁdmemm_% 02 (memy%egyﬁls(ethmegl -dx?)l?s(exg)ﬂ(ﬁ _hydroxypropanimidamide)
12.5 megfiotnclt®H (10 cnjerinees stl rred a¢mBGmEcfigpo. 24
hours and then at room tenperature for 24 hours. The
sol vent and excess NH2OH were evaporated off and the
(00269 Tirearrnéas of B 66@2 ctﬁrheel@rliﬂngdhylab@(e&qanéa, hane- 1 2-
di yl bi s(oxy))bis hydr oxypr opani_m dani

iy bty R PEAANSTHE (5 4 4R BE BRLGH (087 m, 135 fmol) in

Ll 114 '

EQHFI0 0B 3% 3 RERNr B b Ph Y BB R Mo s

hydse:3/prépmnpaidamide) (L 28 -gd il §0% pagparombneni tri |l e 93 3% |
Chem cal Formul a: G oH16N4 NOH Mol ecul ar Wi ght :

Y) R8Zctidn 6f glycdl derivatiee 3,34 (ithandil 2-dytis(@%y))dipropanenitrile
animdamde (PP Y) ( YyP P ) Chemcal Formnula:
Cl10H22N6O2 Mol ecul ar Wei ght: 258. 32 o(3)0211] A sol ution

\of 3,3 (pl Qera2| ne- 1, 4- disylsodi prop g NOH
(50%;;‘31°‘i/\/atef"“ O 6 d’nB 15.
m),e.llm oxy».pmﬂg‘m:e crrvave e heated to reflux for 24 ™
outha;c;w an,hi ch t hes maastMry.as(omaN@LrJ&mdldatn@) cool to
room"teHEt dt'ure. The sol i @wfigfmprcdgs: col | ected by
filtration and dried in high vacuum Tine to give 3,3

[OOQYO]V\Q 33%%%323756:@&_5/ 8!5@55@?)41%ropanemtnle (1 g, 5 mmol) and

Hpera2| ne- yl,) bi ydr ox I)_ipropa ni m dam de)
NHQS 2A50%, mg@t@%) T4y, Nﬁﬁtn@ng]a i BtOH (10 cm”) was stirred at 80 °C for

24 hours and then at room temperature for 24 hours. The solvent and excess NH;OH

were evaporated off and the residue was freeze-dried to give 3,3'-(ethane-1,2-

diylbis(oxy))bis(N '-hydroxybropanimidamide) (1.33g, 100%) as a viscous oil.

Z) Reaction of 3,3'-(piperazine-1,4-diyl)dipropanenitrile

/ \ /. 3 eq NH,OH H,N)k/\
EOH
/ \ / Reﬂux 24 hours N\/\I(NH,

3,3'«(piperazine-1,4-diyl )ipropanenitrile 93.3%
Chemical Formula: C;oH ¢N4 : NOH

Molecular Weight: 192.26 . . . Lo
olecular Weight 3,3'(piperazine-1,4-diyl)bis(N'-hydroxypropanimidamide)

Chemical Formula: C gH3;,NgO;
Molecular Weight: 25832

[00211] A solution of 3,3'-(piperazine-1,4-diyl)dipropanenitrile (1 g, 5.2 mmol) and
NH,O0H (50% in water, 0.96 cm?’, 15.6 mmol) in EtOH (10 cm3) were heated to reflux
for 24 hours, after which the mixture was allowed to cool to room temperature. The

solid formed was collected by filtration and dried in high vacuum line to give 3,3'-
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decp 238 C (brown col ouration at >220 C). AA) Reaction
of cyanoet hyl ated sorbitol conpound w th hydroxyl am ne
) mogjomw PCT/US2008/012240

, 3, 4,5, 6-hexaki s- O [ 3- (hydroxyamni no) --3-i m nopr opyl

Pl%easzlwi (PR PR R N £ £ @ ot

decy-238°0 (‘%ﬁ)\M‘E’oloNanorrai\bIm@ O NOH Chemi cal Fornul a:
C,, H ,N606 Mol ecul ar Weight: 500.55 NH2 NH2 Hexitol,

AAéglﬁéa%fnén of @ydiﬁéﬁlylﬁe@s&ﬁnfd])éﬁﬁ%ﬁﬂmvﬁﬂi hf»dtdaaymﬂihenu bive

§6Olg§[f ? C@(th%{}u of ?:anoglfﬁﬂ1 gﬂ/ﬁbproduct of
‘sor bi (0.4 0.96 nmol) and NH2()—I (B0% i n wajer,
0.41%\0.44216%6 71 mmol) in EtOH (5w was stirmed
at 80 C~tor¢Z4 hours. Evaporat|on of solv it an NI\/R

Nan is of the.residue shgped |n gonpl et e

(100 and NH2OH (0.5 gwuF: 6 rmol) was_adddd. The
m xturke was stirred at 80 C for a further[ 7 hoprs.
Rengfal of allyolatiles after the réas¢ion gavess™

1, 2, 3 gummEohaxaki s- O [ 3- (hydroxyam' noy.- 3- i m nopt, opyl

Hexitol, (0.67 g, 100% as a white sefidmp: 195>
(deconposed). AB) Reaction of Benzonl t r| I @‘“"N““

f t t
RSN L SRR OB RAA )
NHGDENS04 inFaten, Dall al{ B3MA{) 6. Noheol) iaEt@El @hht) W 3tifrdd at 80 °C

| ecul 6. 15 Benzonitrile (0.99
for dAOT %'vagor? ST 1576 2 SIR sl Misrspice S
incgmgﬁte conversion. The product was dissolved in water (10 ml) and EtOH (100 ml)
and NH,OH (0.5 g, 7.6 mmol) was added. The mixture was stirred at 80 °C for a further

NOH

7 hours. Removal of all volatiles after the reaction gave 1,2,3,4,5,6-hexakis-O-[3-
(hydroxyamino)-3-iminopropyl Hexitol, (0.67 g, 100%) as a white solid, mp 92-94 °C

(decomposed).

AB) Reaction of Benzonitrile

/ N NOH
Z NH,0OH
EtOH Reflux NH,
—_——
‘ quantitative
benzonitrile . N'-hydroxybenzimidamide
Chemical Formula: C;HsN Chemical Formula: C;HgN,0
Molecular Weight: 103.12 Molecular Weight: 136.15

[00213] Benzonitrile (0.99 cm’, 1 g, 9.7 mmol) and hydroxylamine (50% in water, 0.89
cm’, 0.96 g, 14.55 mmol, 1.5 eq) were stirred under reflux in EtOH (10 cm®) for 48
hours. The solvent was evaporated under reduced pressure and water (10 cm®) was
added to the residue. The mixture was extracted with dichloromethane (100 cm®) and the
organic extract was evaporated under reduced pressure. The residue was purified by

column chromatography to give the product N'-hydroxybenzimidamide (1.32 g, 100%)
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cnB, 0.96 g, 14.55 mmol, 1.5 eq) were stirred under

reflux in EtOH (10 cm for 48 hours. The sol vent was
weraposared under reduced pressure and water (ROT/UR)008/012240

was added to the residue. The nixture was extracted

Nehy t |

as a%ﬁlltje &gg oirhg] g %2&@99%%&0 1[91% rSQSgargﬂls%;rg@éau?e ﬁ)ghftaﬁé for all
starﬁughfaltathlsbbeanaglalhmzﬁierm@t ogr aphy to give the product

N - hydroxybenzi m dam de (1.32 g, 10099 68 WO

Acgmgé@@ggﬂj ﬁgﬁgﬁggaftmezmo as a white crystalline

solid, np 7 it 79-80 C. This procedure is

suitabl e for aI | stanting materials bearing sobenzene
- ring. AC Reatlon 22 3 phenyl propionitrile

NHZ | ux~3- phenyl pr opi on

N - hyd| pheny! pr gpakisi dani

C9HON For nuta—C€SH22N20

131. 17 NBl ecul ar V\ei ght™5%64. 20 [
Pheny| prophdiphhikilee (1 g, 7.6 nmulyammqshemﬁ@lnaﬁhamm h

hydr ox | am ne (|50%I n water, O. 94Chem1calpormula ?,_D‘II§+1 2

eq) N'Efg‘gj &eg.nw in the same TRAg

pr epar ation of ydr oxybenzi m dam de (Et c used in
[OOQIQt]rPWetn'yRi%plbﬂtﬂl'e\(@ gt 16 imePWeds reacted with hydrox lamme (50% in
N - hyd roxy-3 - phenyl propani m dam de (0.88 g, %
watgr, @fidtan sé642dnmn’p 2¢m) aBEOH (ApcnReacthe éﬁmemanner aS in the
pre%a}r%itg(% 3(5]}: I%I': de LoRyDe ngﬁ&n’ﬂ’%%%ﬁgﬁz extr gtogng fﬁe product
@mm;caiphampwﬁanmﬁwniahqmss@ 7(9_-6%)1als a: w}ﬁ?&HbBBlZ&ip 42-43 °C.,
Mol ecul ar 117. 15 Mol ecul ar Weight: 150.18
AD) R@3dihdn difd-tofafitrien of mtolunitrile (1 g, 8.54 nmol)
and hydroxyl amne (0.78 cn8, 12.8 nmol, &5y 5 eq) in
EtOH (8.5 cnB) was p/rrformed in the sanme Bnner as in
the preps .—- of AV - Hoxybnz idamde, to give
t he product roxy-E 1 rERL Nyl m damde (1.25 g,
97.7% as a W sol i-t—p—92 C ( $8-90 C). AE)
NRiZO

Reaction of b&wzyl cyani Yé*NOH N

m-tolunitrile N'-hydroxy-3-methylbenzimidamide
Chemical Formula: CgH;N Chemical Formula: CgH(N,O
Molecular Weight: 117.15 Molecular Weight: 150.18

[00215] The reaction of m-tolunitrile (1 g, 8.54 mmol) and hydroxylamine (0.78 cm’,
12.8 mmol, 1.5 eq) in EtOH (8.5 cm’) was performed in the same manner as in the
preparation of N'-hydroxybenzimidamide, to give the product N'-hydroxy-3-

- methylbenzimidamide (1.25 g, 97.7%) as a white solid, mp 92 °C (lit 88-90 °C).

AE) Reaction of benzyl cyanide

NOH
n  NH;OH
& EtOH Reflux
’ NH;

benzyl cyanide 81.9% N'-hydroxy-2-phenylacetimidamide
Chemical Formula: CgH4N Chemical Formula: CgH;oN,0O
Molecular Weight: 117.15 Molecular Weight: 150.18
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Et OH Refl ux NHZ benzyl cyani de 81. 9%

N - hydr oxy- 2- phenyl aceti m dam de Chem cal Fornul a:
w@agmsLehem cal Fornmul a: C$1- 110N20 Mol ecul ar POWUSIW08/012240

117. 15 Mol ecul ar Wi ght: 150.18 69 WO 2009/ 058277

h
/ Q ' : 3
00ZEe) PEERRCLIRG S RPN ARE {5 e, o o’ 17
mmoid ¢q)2n EgPHi(B.SEnEHiwede Facte )n wersameeaainedas in thépreparation of
mapner as in the preparation of . : ,

N'-Nd-rwywemeybmﬁdﬁi@%ga usedeip eraqtiony 1q & ve sherRiedy gy -hygroxy-2-
A e it MR R R R e (e
°CYlit 57-59 C) AF) Reaction of anthranilonitrile NOH

N NH2 Et eflux NH2 90. 3% NH2
AF}A%F%&M%&W%‘E@“?!Q% no- N - hydr oxybenzi ni dani de
Chem cal Formula: C7H6N2 Cheni cal For @ C7HON30
Mol ecul ar Vi g 238, 14 \vhdecul ar_ Wi ght.: 151. 17
[00217] Anthranil | [E@H(RAMug, rwand
hydr oxyl am ne (508 n vva‘two’ 5 , 9.3 mol, 1.1
eq) in EtOH g’ r reflux for

(#Z.5 rrB) werestirr
24 hours, aft ghnMu&h the vol ahhlesaMhsmd-ae0ved

under reduced pressuyre and resigyg Was. Hagsitioned
bet ween  wat @feculs breightmiyia'and CH2 Ch@eefad@@ecmy? . The

ani ¢ phase was evaporated to dryness in the rot ary 3
b{:m cm’,

(0021 ZpAribeastloniiec et S Bymmobrng dodiamiamiee (% in waichd) 5
9.3 %ﬂgl};g.tla%ﬂ g{%lgﬁ? @2%“%%\?2%%@%%%\8%&@% gcg]r'%‘»&o%rs, after which
the phlatibds oveiré ranheyebi@ndeNeti2Arpresshi@tdnRetdidue Wit pBELidRédN@tiveen
watgg% %é@ﬁhﬁg éﬁé Eg’gi\: ﬂ%&rﬁ%@igipg%‘%ﬁ%%ééggfate 6 @r)(f:naelss in
the rotary evaporator followed by high vacuum line to give the product 2-amino-N'-
hydroxybenzimidamide (1.16 g, 90.3%) as a solid, mp 85-86 °C.

AG) Reaction of phthalonitrile

NOH
N .
=
NH,O0H
EtOH Reflux NH .
. - . _
0,
% 85.4%
N NOH

phthalonitrile isoindoline-1,3-dione dioxime
Chemical Formula: CgH4N, Chemical Formula: CgH,N;0,
Molecular Weight: 128.13 Molecular Weight: 177.16

[00218] Phthalonitrile (1 g, 7.8 mmol) and hydroxylamine (1.9 cm3, 31.2 mmol, 4 eq) in
EtOH (25 cm?) were stirred under reflux for 60 hours, after which the volatiles were
removed under reduced pressure and the residue was washed with EtOH (2 cm?) and
CH,Cl, (2 cm’) to give the cyclised product isoindoline-1,3-dione dioxime (1.18 g,
85.4%) as a pale yellow solid, mp 272-275 °C (decomposed) (lit 271 °C).

70



Mol ecul ar Wei ght: 128.13 Ml ecul ar Weight: 177.16
[00218] Phthalonitrile (1 g, 7.8 nmol) and
whyawosseian ne (1.9 cnB, 31.2 mol, 4 eq) in BCOES1085012240
cn) were stirred under reflux for 60 hours, after
' ved under reduced
eeglgﬂlr)ggg%gb%@ﬁ%gyﬁggm\}\gggomshed wth EtOH (2 cnB)
and CH2CER (2 cnB) to give

iHe cyclised pr oduytt

I Se BM@nedl (1.18 g, as a
pa oIEtodBeflnm (deso (It 271
0. 009 S2008/ 012240 Reg t| on

of Z’AA@Valﬂmphlenyl acet oni tYil e NN(%-I NH2 ZOH WHOHN
Et CtcRepiiagiah OR N 2Ty anbHEnyt set GHTerYre™ '5°§'6/°"" rhamne
| NEE R Cheni cal Formul a: GOHBNR . e o0

3-am noi soqw nol i n- 1(4I—|} ONE  OXMo@lar Weight: 177.20

oD e S vt .7
cmVBRACGHARN e‘%\% YIWEIOH (75 ngPi \QQ{%Jsal-reﬂ\uﬁ@ér)%ﬂ@i‘f&%O hours, after

2-cyanoph acetonitril
whhydlneoquhtalm were(ltmbveé n@derz@memswm &he résiduervel (25

recaURen o BG4 Gt oS b Al i peBl >

amiNoRS§uINBlin-1 AL &R shifie WRS - (hi @Ok Y Srhihb)-Bsedihld@Boquinolin-1-
Et OH-water (1:4, 15 cnB) to give the cyclised product
[

amige (hiP 80P 280 ian 8Isphd, R PESAHeS Oxi e or
3- (hydr oxyam no) - 3, 4- di hydr oi soqui nolin-1- am ne (1.15
Algleﬂﬁoﬁw'chmammﬂtlﬁld, nmp 92.5-94.5 C. Al) Reaction of

cinnamonitrile NOH N / \ / ~ ~ NHZ NHzZOH EygH
Reflux \ | CI nnam)nl Mle 70%
N - hydr oxy R % de Chemic or a: H7N
Chiem cal C9H | oNgs, 0 NH;
EtOH Reflux
- . .. 0, !
cinnamonitrile 70% N'-hydroxycinnamimidamide
Chemical Formula: CoH;N Chemical Formula: CH,oN,0
Molecular Weight: 129.16 _ Molecular Weight: 162.19

[00220] Cinnamonitrile (1 g, 7.74 mmol) and hydroxylamine (0.71 cm®, 11.6 mmol, 1.5
eq) were reacted in EtOH (7 cm’) as described for AO6 (two chromatographic
separations were needed in purification) to give N'-hydroxycinnamimidamide (0.88 g,

70%) as a light orange solid, mp 85-87 °C (lit 93 °C).

AlJ) Reaction of 5-cyanophthalide

o) . O

NH,0H
EtOH RT 60 hours
0 Reflux 3 hours O
, H,N

86.2%
Z

NOH

S cyanophthalide
N'-hydroxy-1-o0xo-1,3-dihydroisobenzofuran-5-carboximidamide

Chemical Formula: CoHsNO, )
Molecular Weight: 159.14 Chemical Formula: CgHgN,O,
Molecular Weight: 192.17

71



Mol ecul ar Wei ght: 129.16 Ml ecul ar Weight: 162.19
[ 00220] G nnanonitrile (1 g, 7.74 mol) and

whyawosseian ne (0.71 cnB, 11.6 nmol, 1.5 eq) MET/ES2008/012240
reacted in EtOH (7 cnB) as described for AO6 (two

[OOQE{]Ogast o%p c}@%&@'ﬁﬁ%}d&‘f% W%gmﬂglg%ﬁg hgaroxglanzlae gSO% in

puri I on OXycCIl nn
wa@r, 0. 771)8@13 8835, |1|2cmﬁmm1 s in (Et(DH (S0RmBHwaY strdd attroSd
0. Reaction of 5-cy anlot hal i de O NH2OH YC6
terrmptaqerfora@ hepas andythea unger reflwpfprs? fpurg.pAfteiggpozge so room

llected by fil d
e S e Simugny i goid o e olletad by stion g

drighincegh ﬁluammlaie th@i vautha pr&BicGNORydvbk ed tixax 1,91 ght :

aihygisphenp i ARG OBIDTI SPET BASORR DL N e POl 31 23226

°C§&:|c61tn ggapf 5- cyanopht halide (1 g, 6.28 nmol) and
ydroxyl ani ne (50%|n water, 0.77 cnB, 0.83 g, 12.6
_ n8) was stirred at room
A enﬁgglglt]s)?)e‘ or (b)%glgt?lslgand then under reflux for 3
hours. After cooling £® room tenperature g standing
overni ght, the soli or med was col | ected

.04 g, 86.2%
T AK)
Reacti on ofti”4-chl or obenzom tril ,{}.lqg,—g 12

Et OH Ref | UX 4:ordb6%ric C 4%"‘!\& mxm%am‘ie ‘
4- chl or o- Nhemiyidtauyloanzin dani demaY ExpHy tgh@%% Lnitrile

olc

Chem cal FMblmjllalf:chgﬁ7H45] N Chem ca ornmu H7CI NZO
Mol ecul ar Wi g 137. 57 Nbl ecul ar Wi '
[Oﬂﬁédzézplwogaf &q%fpmbernmnﬁﬁledﬂ@@éﬁ%éﬁm@ |ané hyirogylamlg@,(SO% in

waﬂ% fn'qéj g Q?&E%&’ Ela%@elﬁ}ggf@ %)SA vva ’s s%rg% uﬁﬁ'%’refln?x fbr 48

 houref Thexsdlasnt 48s réroovesl un'ﬂhEreElobadEmtss\aRSarrdethamaiiuemzt&rwashed

reduc ressure and the resi
with CHZC? (] 18 cms") to give t rl1e proguct 4-ch oro-%ydroxybenzumdamlde (0.94 g,

76%) as a white solid, mp 133-135 °C.

AL) Reaction of 3-(phenylamino)propanenitrile

H
N\/\
1.5 eq NH20H
%N EtOH Reflux \/\‘/
24 hours

90 1%

3-(phenylamino)propanenitrile N'-hydroxy-3-(phenylamino)propanimidamide
Chemical Formula: CgHygN; Chemical Formula: CoH3N3;0
Molecular Weight: 146.19 Molecular Weight: 179.22

[00223] A solution of 3-(phenylamino)propanenitrile (1 g, 6.84 mmol) and NHZOH
(50% in water, 0.63 cm’ , 10.26 mmol) in EtOH (10 cm3) were heated to reflux for 24
hours, after which the solvent and excess hydroxylamine were removed by rotary
evaporator. To the residue was added water (10 cm®) and the mixture was extracted with
CH,Cl, (100 cm3). The extracts were concentrated unaer reduced pressure and the

residue was purified by column chromatography (silica, Et,0O) to give N'-hydroxy-3-
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with CH2C12 (10 cnB) to give the product
4-chl oro- N - hydroxybenzi m dam de (0.94 g, 76% as a
wokiweseot i d, nmp 133-135 C. AL) Reaction of PCT/US2008/012240

3- (phenyl am no) propanenitrile NH N NOH *' ~--~ 1.5 eq
WX S - 1%.1: 05 o (1:
(ph%%ﬁgﬁ%%ﬁﬁ%%%gg ﬁ@ﬁ??r?é.g‘%yas a%‘né {‘bhd, mp 93-95 °C (lit mp

91-Bll 5h@dr oxy- 3- (phenyl am no) pr opani m dam de Chemi cal
Formul a: CgH1ION2 Chem cal Fornmul a: CgH13N30 Mol ecul ar
AM)R&@ittion b#a8-phidiakenboaitrivei ght :  179.22 [00223] A
sol ution of 3-(phenyl am no) propanenitril eN% g, 6.84
nmmol ) and NH2ZOH (50%§n water, 0.63 cnB, .26 nmol)

in EtOH (10 c heatgd to refl 24 hours,
after which | vent @R rEXCESS ne were
renmoved by rotar evape+ater—T0 il he resi due was

added wat er n8) and t Ke”m xt s extracted
With CH2CO ZafdfiQeadtrB)le The ext r GG )MekiRunmiasant r at ed

under reduggdiRrEssuEgNand the resldus. was upi fied
by col um cinicanavege aphy (Silica, Moleal)wdd: G Me
N - hydroxy-3 72 WO 2009/ 058277 PCT/ US2008/ 012240
(00224 ePyridindoad)omitoipali griS%damined) 4ral hydrex yl&ning¥$0%sn avater, 0.88

om d B oS SRy QA ool e 8 gy ater

whih fthe Vol AtilBé R erd refnovedNur@er #8@uckd Pressure and the residue was
ridi necarbonitrile N -hydroxyisonicotinin dam de

reciomaHiseaFroRpEIRIT 0 s HanprodelrY duKreisaicatintazmets (1.01 g,
76?%3%%&%%%_:2051% 11 Mol ecul ar Wi ght: 137.14

ri‘drnecarbonitrile (1 g, 9.6 nmmol) and

[00233]r Cumbpeaumds drdnd 0Yarioethyddtion of GsoB8tyradéhyde Adidthyirodlpndte 5

eq) in EtOH (ilo ig,ﬁ). were stirred under, reflux for 18 .
cyapfelamige.ghycin Tiflfresl Yne 1 BalORERILrle aRESRFeapY reacting
with ﬁga&%ggnaﬁﬁﬁéédlm éﬁ‘G&hcferiﬁe EGRdsBUIEiNE BmidoRFhYsS tRbWERE Ahese

fromEOH to give the product .
mond a/ubikgyamosthybtddprdaasiiey (olht gged cigatieg pragery on their
owit gllui 9dn brEDus%Q ?ﬁ gl(e)gnigg residue from copper surface.
[00226] While the invention has been described and illustrated herein by references to
various specific materials, procedures and examples, it is understood that the invention is
not restricted to the particular combinations of materials and procedures selected for that
purpose. Numerous variations of such details can be implied as will be appreciated by
those skilled in the art. It is intended that the specification and examples be considered
as exemplary, only, with the true scope and spirit of the invention being indicated by the
following claims. All references, patents, and patent applications referred to in this

application are herein incorporated by reference in their entirety.
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[ 00225] Conpounds from cyanoet hyl ati on of
i sobut yral dehyde, diethyl mal onate, cyanoacetam de,
wa@baogios27anhydri de, gl yci ne and mal ononitril e BETUS2008/012240
subsequent reacting wth hydroxylam ne do not produce
Clhhﬁggorrespondlng am doxi nes. However, these nono and
- cyanoet hyl at ed products show to have good
chel ating property on their own and can be used in
cl eaning resi due from co r.surface. 6] Wi
1§ heA U BsCBHOR BCR BBl RSB O RIRTSITE A, e formpound
comtRhRight Rastr (ﬁfe%ﬁHGﬁﬁletfﬂnct}@iﬁll gédpspeci fi ' c materials,
procedures and exanpl es, is understood that the
|nvent|on i's not restrlcted to the partlcular :
nat i.ons mat eri.al S and ures sel ect.
Chathe SiBRulouheehiile S P G IR e T o FERRF gilogime
ha§HQWdﬂ§bf&@faﬁoumﬂgsnﬁguﬁ@preCIated by those skilled in
t he It isin %vped that the §He0|f|cat|on
exa es be consi ed as exenpljary, only, wth the
tru scope and spijffit of the invgntion being indgjcated
fol |l ow ainms. All ences, pat @and

Bat ent HBplicalions ritdrredRo in NfB apphi cati d¥RaRuRec
ncorporated by reference in their
or %ﬁéﬁg{@b&gfg WO 2009/ 058277 PCT/ US2008/ 012240 CLAI ME:
whdrein/R sRyRg @and B¢ er ingepades] yngleceaifosn talkyh, hecarpalkglh, agyl and
he gast one conmpound containing at |east one
CR'doxi me functional group. 2. The seni conductor
processi ng conposition of claim1, wherein the

am doxi me  has any one of the follow ng structures:
3. NOHTher¢mnicpnducter pmmmnacmltwwﬁle NPegRpIRdhe group directly

0 of r and Rc_ar

bord S IR B oo MR oy iR BRIBLE o ppe.
het&oalkyhgiogp caaxratyl %raup ohe haefﬁaf:ﬁrg%lqi or processing

conposition of aim1l, wherein the group directly

bonded to the central carbon of the am doxine

fu t lLK¥!
4, gr gg%é, Qéglﬁb%r?fﬁgfb? P%&ce@?ngg&ﬁé?sgtgcglga%ﬁ)ﬁm%ﬁ) a%ry?fﬁl E’ﬁf the precedmg
clalmnwhemdumbmorrmbmcesss substantigibsfirdd foomanetalridnsig t o any

one of the preceding clains, wherein the conposition

IS substantially free fron1neta| ions. 5. The

se
3 o B R O e O the i ‘P%ms
whdyginrthe emidsriroé lsephﬁmoahd@ bhir¢astion pha ancleophilesviith an eusubstituted

S titute acr itrile and subse onver si on of
or haTesed g a7 iossaral G R LR COEPUE Mingtor
amidbRie@sSsi ng conposition of claim5, wherein the

conversion of the CN group into an am doxinme is

achi eved by reaction wth hydroxylam ne that is not

6. The semiconductor processing composition of claim 5, wherein the conversion of
the CN group into an amidoxime is achieved by reaction with hydroxylamine that is not .

produced in the presence metal ions.
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produced in the presence netal ions. 74 WD 2009/ 058277

PCT/ US2008/ 012240 7. The sem conduct or processi ng
weomwposi2r1 on of any one of the preceding clai nBCT/US2008/012240

wherein the conpound containing the am doxi ne group

7. CONggL Qémtclé@dlﬁfor @esﬁ ‘36%83&16#8% (ﬂ%l ofgﬁ@f#&edlﬁg c%alms

The sem conduct o proce 0S|
whete: the eomgpomgd odmmrrm,g thevlraidaiximé gﬁ)upmodtamsrtwom more
sel ected fr the group consisting of
amicox1ge ﬁmﬁt‘@" @Wss O [ 3- (hydr oxyami no) - 3-i ni nopr opy!
Hexitol, 3,3 ,3",3"'-(ethane-1, 2-
- di yl bi s(azanet ri yI ))tetraki s(N -hydroxypropani nm dam de
8. ), ZTh&senfisomdustor processing composition of any one of the preceding claims,

whgre{raﬁ?l&aﬁva% (533 ge%cte'&@ Eﬁg %ggh{ﬁr‘w | q’gl) 2,3,4,5,6-hexakis-O-

[3- @yardxgﬂinhﬁi)@zinﬁlﬁo oty ¥R BE'N" 3h'y(dﬂﬁwnr20pam m dam d
2- et hoxyet hoxy)- N - hydr oxypropani m dam de,

dlyﬁm((zza(nzmy(lliterreklhw dvidraxyeraperipyidamisdey,) 3, K- (ethane-1,2-
d1y¥bls(ox )Eb (il}g r?lymogﬁgénylo%gnmudam%% og(Ydlethglpa enXJ_N_
h cﬁro propanivinidainidd, 313 Piperfayihe xd-aryOdastNIh g ok giedpardmddamide),

bi s( hydr oxyam no) - 3-i m r opoxy) net hyl ) propa
3- ér@thpxzetapwérmwmpmda 3@ @pant m dan de)

e TSI XS A gy

(phrmwamuma()@ropmmmdﬁnjde,r@;mmxyﬁrmmool\pmp;dx)ygmmmmamde), 3,3-

GG Pk iRON g T PRSP ER A IOPBRSs A digDbis(oxy)bis(N-

hydfgf)@fblﬁnﬂﬁﬁiﬁhﬂﬂié;aﬂd@Z a(m’étlﬁflazﬁgedgyl)bls(ethane 2.1-
am no- 3- (hydroxyi m no) propyl azanedi yl ) bi s{ et hane- 2,

dxyﬁbxswqy))pmos(lmyd;mm@mmmm;un@coymmmmfade)

di_ hyd i i i de. .
s RSO AR R, DR Y
hydﬁ)?&ﬂfaﬁﬁﬁn(nyq)ﬁSﬁ&rmle’&m:dlS’D)Blrs(lﬂ’&ﬁkli’ﬁx@@fﬁpﬂﬁnmlﬁhmlde) 3,3-(2,2-

benzi m dam d

(3- a:;nmo & ﬁéaﬁyynmomrwylwéwprs&jmerﬁ iy Bbis(oxy)bis(N'-
hy@%%gyoxyﬂéh%eg’rﬁ %ragl gfﬂ’%’ (R a“‘é“ 1dar§1d§mNnNo N- hydr oxy-
hydseX yagetiraddainidd,dy] F—jlmanam(ﬂlethylammo)propammldamlde N'-
hyd(ﬂysbzﬂeg;ogy}? (ydr 8%I i 1@( 1s(rIJ\Iarllg)/éir%x?grlogam?nlc?argngg) ?1’\1
hyd}B)gyoNaﬁlrgfdeh%eOW E}deﬂ) ﬂ%%%prl\lb[mﬁnl\héln%de 3-amino-N-hydroxy-

di Hydr oxydecanebi s( am de) I 0X
3-(xysind>xqyomino) priogamantde, S\hmhyndftw(ixgd{@eylmmd)ydopmc acid APranheno-3-

(hyﬂfo‘?(gﬂglﬁhip”e 5. gﬁagetﬁﬂfgﬁﬁﬁég@yadnplmldamlde N'1,N'10-
dlhﬁ}bﬂy&c%eﬁﬁ(ﬂﬁlﬁﬁﬁ‘lﬁﬁ?tlﬂ DR y&iRM yadni dekiAfkidhmide, N'- h%droxy-3-

hydr ox phenyl acet i m dam de, 2-am no-
meyla}b@nybpmmdawpd@lme 1,3-dione d10x1me N',2- dlhydroxyacetxmldamlde 2-

chlﬁozN @@%ﬂc&!r&dﬁg\&e B}(oq{ugtx Nal%?cfroxyg Ii'{]en)('i‘lzicetlmldamlde 2-amino-

N'- ﬂy@mbknanddmdeorzszobmzalfyum@(N';Ey@@&pmumlahaﬂue)e N'-hydroxy-
am noi soqui nolin-1 one, oOxI nme or

1- osoﬂrﬁ@hasst%a?bw)o ugan gqaﬁwlar@aaqﬁ Rodmifojsogwinakin-1{¢H)7ene
ox1¥\$§? gl nngﬂmﬁg%{gﬁw% sga[gx%égn 1-amine, N'-

4- cyano- N - hydr oxybut ani m dam de and 4-chl oro-N
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h ydroxybenzim dam de. 9. The seni conductor

processing conposition of any one of the preceding
waeb@pss277 wherei n the am doxime is sel ected frRom/Ubmos/012240

group consisting of 1,2,3,4,5,6-hexakis-O

hyc%g’@‘c%gfr@ffl}{cﬁlﬁ ) %3 %yiirm Wﬂ&&lﬂ)@fhd@lﬁhﬁ@z{mds and 4-chloro-N'-

hydﬂoWbbna(mdmelul yI ))tetraki s(N -hydroxypropani nm dam de
), - (et hane- 1, 2-
di yI b| s(oxy)) bi s( N - hydr oxypr opani m dam de) ,
9, 3 ('ﬁh@w?ﬁﬁkoﬁmcﬂ)?)proc]&sméw&ﬁﬁd%ﬁmrp&aﬁ Bnd@&kiepreceding claims,
3, pi perazine-1,4-diyl)bis(N - hydr oxypropani m dam d
whe):m th@ar(nzioecurhg)@/&eldqmdﬁonﬂthmgxﬁupzymlsip‘@mfmlié,mﬁ@hexakls -O-

[3- éé&%& W{}i“&?n3rfajlg?ﬁ{8%))h§f‘ﬁ8&%3 Re 3t )(/edp%?y]plzopam m dani d
di yms(ﬁianayﬁl)mfala S(N' myhﬂjiﬁbﬂﬁbﬁh%ﬂirﬁﬁﬁﬁ i3I8 ' demhrte,2-

-nitrilotris dr ox ropanlmdamde) 3,3 -

dlYKbQS(QX)BD@f(((‘@hMWVEum@%m@e) ﬁr@lﬁéh)dﬁi@m?%t hyl ) pr opa

hydgogjpr?s%zgll ld%ﬁle%l(ﬁyl o %{Re I213r/1 )%P gx‘(%e)t%ﬁs ﬁpﬁ)édr ¥d})a1‘gﬂ>an%)nidamlde)
3-(3:kihbk St b)) IV /A xypyapanyidap RN B AR 424 de) ,

N, N- bi s(3-am no- 3- Nydr oxyi m no) propyl ) acet am de
(dlrgetgyla{rgnq)mhoxy)ethoxy) hydroxypropammldamlde N'-hydroxy-3-

(phaﬁ.{l@nﬁ@%g@m g.agé,???snsﬁhtmaa@u YyaRixSpRSpatindlasnies, 3 3-
(2,2-Bis@3-(h $dranyamind)- Hignitiaprypaxyhrod thy ) prpana b Sediy)pis{oxf ptis(N-

ane- 2, I.S{0x
R cr - R ST ot <l ai m
dxyl])bls(’éﬁ%)gisﬁ\ URIrSAPRSnt i &) AT YEBHS3 -athino-A
em conduct or’ processi ng conposition conprising at
(hydwasnmonh)rctaﬂmctﬂﬁmde 8dmpd-iN¥kng two or nore am doxi ne

unctiional .groups. ~12. A pro s for manufact ur
dsfeuishRt i DR e RO R Rt ded e -
(2,2-(34h%id-31(By ok Jinfin §PropsR2ehed (b e hafé-2| 1ndiy1))bis(oxy)bis(N'-
conposi tion according to any one of the previous
hydspxiprepanigidamide)use of the seni conductor processing.
conposition of any one of the previous clains in
sem conduct or processing. 76 WD 2009/ 058277
10. PCTThéSSsRilonetlaifkdl, whepdin tlesconfmsitipnapaduengs.an
anmi doxi me for a sem conductor processing conposition,
the process conprising: (a) mxing a cyanoethylation
cat glg I
R e R B R e S
congpisuey thiongy raorelagdEdoxioedunstaomel groopyp i n t he
cyanoet hyl ati on product into an am doxi me functional
group. 15. A process according to claim 14, wherein
12.t heAE%c%lsé’ﬁ)tr rhadhuBdcARing) seRfeSndelor @8I tRe pfiRER|cohfpRiSing
rocess according to any one of clainms 14 to 15,
treaﬁmg sl ttaltﬁgw@htagsbymondgctgngrogqassxng composmon accordmg to any one

of the previous claims.

13.  The use of the semiconductor processing composition of any one of the previous

claims in semiconductor processing.
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nore organi ¢ anmoni um hydr oxi de, preferably sel ected

fromthe group consisting of benzyltrinmethyl ammoni um
whyaposs2de, di net hyl di et hyl anmoni um hydr oxi de, PCT/US2008/012240

tetrabutylannoniun1hydroxide t et raet hyl ammoni um

hyd tra
14. t ot %ﬁ&%ﬁs for Tepa u%]gﬁy lidoa gq%re%¥é?1ﬁ]§§ll}d§{%tor processing
‘contiSsitRmy aﬁxﬁrmmmmsllﬂg‘dr oxi de and

trimet hyl benzyl ammoni um hydr oxi de. 17. The pr
(2) EUXIOE AicHENAeh AP Y, & ugleRphils 2pd an glp %@%ﬁurﬁt%@mle to
proHﬁ{é‘e'ae b%tﬁ%la gﬂpﬁdgﬁgqgga(ygen or nitrogen as the

nucl e The process according to any
(b) omweotﬁng;dltaeass ofedc yano roupningh@c yanbbhylatioh poghict mté an
selected from-NRIR2 and -OH, wherein Rl and R2 are
mnFWHEﬁ%ﬁﬂ@ﬂ?l g&¥Pected fromthe group consisting of
al kyl , heteroal kyl, aryl and heteroaryl. 19. The .
process according to any one of clains 14 to 17,
15.wheAgirpceshaccandiugsd ¢leim $4, whnreimdhdeatalysionistop (of daesaot contain
ano group in the cyanoethyl ation product with a
mc?%ﬁpée of hydroxyl am ne. 20. The process according to
any one of clainms 14 to 19, wherein the am doxine is
formed by reaction of the cyano group in the )
16.cy af\dseeeys agcophng Foaycanegfc lmﬁ)lgr%)l 1 whgrei@ the gatalyst is one or

mol SRS ALS T B Bls BRI soB Lot e ardfp sisting o

bentym&hbmglamrﬁmlﬁmde/docﬁxlae siubsmymﬁahylmnhmeniummﬂmtdec e
sem conductor for electronic applications,

e B bpfafiens i ety gmonium
hydg‘l(?nx g@ tgtpamé?{ﬂﬁa{glﬁ{ Qf&{de%eﬂgahg&)at@M}aydlg/lérﬂﬁomum

oxime to't e of the Substrat
hydroxide and tnmethylbenzylammomum hydroxide.

17. The process according to any one of claims 14 to 1A6, wherein the nucleophile

comprises oxygen or nitrogen as the nucleophilic centre.

18. The process according to any one of claims 14 to 17, wherein tﬁe nucleophile is
selected from —-NRR; and -OH, wherein R, and R; are independently selected from the

group consisting of alkyl, heteroalkyl, aryl and heteroaryl.

19. The process according to any one of claims 14 to 17, wherein the amidoxime is
formed by reaction of the cyano group in the cyanoethylation product with a source of

hydroxylamine.
20. The process according to any one of claims 14 to 19, wherein the amidoxime is

formed by reaction of the cyano group in the cyan'oethy]ation product with

hydroxylamine that is not produced in the presence of metal ions.
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2]. A process for treating a surface of a substrate in the manufacture of a
semiconductor for electronic applications, the process comprising the process of any one
of claims 14 to 20, and further comprising (c) applying the amidoxime to the surface of

the substrate.
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