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Field of the Invention The present invention generally
relates-to N-al kyl ammoni um acetonitrile 10 compounds in a liquid

matrix, and particularly liquid compositions containing a source of .-
active oxygen useful in applications such as bl eaching and cl eani ng.
This application is a continuation in part of Serial No. 08/475,292, filed

June 7, ' 1995,_entit|ed "N- ALKYL AMVONI UM ACETONI TRI LE BLEACH
ACT| VATORS, " LIOVED coMpbOgeNs Eont AINMNG SATRYE ! 9!
herewith. 15 ackgroun Per oxy
conpounds are effective bl ACETONITRI TSons i ncl udi ng

mono- or di-peroxyacid conpounds are useful for industrial or home cleaning

r | aundering operations. For exanple, U S. Patent 3,996, 152,
issu%d Decenber 7, 1976, i nventors Edwards et al., discl-oses
bl eachi ng conpositions TncrUdrng”peroxygen 20 conpounds such-as-
di perazel aic acid and di peri sophthalic acid. Per oxyaci ds

(al so known as "peracids") have typically been prepared by the

reacti on ofjefds{xB% Yhventiag! ds Wi th hydrogen peroxide in the presence of
sul furic acrd. For — - exanple, U S. Patent 4,337,213, inventors .
Ivar ynowskl et allhe presentdinyentéorp TendraBlp  relates to N-a:lkysic hmesmivm netdtomtiler

e @y oq, " CorBos 7o it Mokl kit i e obibone Bimiap rsguree of

per oxyaci dastivefaygelsusefilldn bpplicatiéns such as bleadhirddiai didhnfgt | Vi ty during
storage, due to deconposition of the peroxyacid. The relative
instability of peroxyacid can present a problem of storage stability for

CONMPOSi ti0NS *  This appli€stibhi 3t dhtithatfn inPaktSH S RicOBYAT5 S92, filed June 7,
1995, entitled "N-ALKYL AMMONIUM ACETONITRILE BLEACH ACTIVATORS,"

inventors Arbogast et al., of common assignment herewith.

15 Backeround of the Invention
Peroxy compounds are effective bleaching agents, and compositions including
mono- or di-peroxyacid compounds are useful for industrial or home cléaning or
laundering operations. For example, U.S. Patent 3,996,152, issued December 7, 1976,
inventors Edwards et al., discloses bleaching compositions including peroxygen

20 compounds such as diperazelaic acid and dipérisophthalic acid.

Peroxyacids (also known as "peracids") have typically been prepared by the
reaction of carboxylic acids with hydrogen peroxide in the presence of sulfuric acid. For
example, U.S. Patept 4,337,213, inventors Marynowski et al., issued June 29, 1982,

discloses a method for making diperoxyacids in which a high solids throughput may be
25 achieved.

However, bleaching products containing peroxyacid compounds tend to lose
bleaching activity during storage, due to decomposition of the peroxyacid. The relative
instability of peroxyacid can present a problem of storage stability for compositions

consisting of or including peroxyacids.
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PCT/ US97/ 21335 One approach to the problem of reduced

‘bl eachi ngwaydsigsdsy of peroxyacid conposi ti ons haspbgrizottasscl ude
activators of peroxyaci-ds. U S. Patent 4,772,290, issued Sept enber
20, 1988, inventors Mtchell et al. 2Fd U S. Patent 4,900, 469, issued
February Onelﬁppreg&o to 'tﬂ¥ e}BPbee& oqrfedﬁéedablea e t'hcﬂtlx ?eﬂfx?a&ﬁ
common assi gnment herew t di scl ose sta? ar ganit bl

act i vat or s cempgsitiehschas rbeen 1o 1q@lude meg&eof peeoxyacide el lﬁatcnt 4,772,290, issued
UusS P )
di scl ogegn tbm%ef %g%gﬂﬁdean%rg m% é Iéeﬁngy gn%ﬁ%ﬁ’t%r %5’1‘8%:11:%’5“&7

nitrile noist 1990, 1Hv§1toﬁaFa'ﬂtet al both of Wb afel 6f cbﬁﬁ‘xwﬁdas’éi@mﬁnt héreviift) 3,
i nventors Qakes et_al : ., discl s conpounds said to_ be ' cationic

per oxyaci ddjseiosesiableoTeanit blg CHV@tpmsesmd@t ingasliquidy Bydroggn perexide BstT#K- ni ng
: activators do not. contain a.leaving_group, such as found in
ester type bl each activators, ' but instead include a quaternary
ammoni um group $L§gRatentdd,8ES, 816;3 i1ssued rf@rﬂﬂ@, ﬂ990,iih~eermw Aoyagi et al.,sdisadosespon

hydrol ysis in the pre nc hydr oge er I de ener.at e i mdic
acid as bl SUERPYRISSTAL ge acth a)& g?:‘tei i anl% JF gncp(zf?f%t i C
~ring, whick 236,616, 1ssueHQW§ixsttW QQ%meeﬁﬂfrs Oak/@'ek @M digtloses éSmpounds said to be

Ger man patent appl i cati on DE OS 44 312 12, publ i shed March 7, 1996,

descri bes BRtSRIR tREEAKYBEE qB?EP‘éﬁS?ﬁsz@Gt daye initsde moieties. | nlhese misilen coptaining)| o
Sar §81'° o, acfiyasors gt Ritdin 5 loaving gropp, such as Whal 1 SRE-e B ARVARR,

met hyl sul f bukin§tead/Micjudesa quiterriarysanirmonigmodrogpauggested as activating mmm and 20

useful as an,activ I .1 .bleachin | i.,cations aonbi ned w

source of Sl URP ﬁydc}olysm 8 Bﬁselg“ﬁégg‘yétﬂgﬁﬁl?ﬁ Vg}n&) BeRerRiE @ Wﬁ%’?mudlc
hovever, maydhe bleueRingospatiesl TRE Adyagilétdhl. activators intRBEdh AkdhAstEe rik®tWhisht h
and WlthOUt a source Oof active oxygen.

Summary of tandatq eapnse fabsig yellowing. The present invention provides
i quid cleaning or bleaching conpositions 25 conpri si ng conpounds
having the structure of Formula I

FORMILA | [err] - German patent application DE OS 44 312 12, published March 7, 1996,

describes production of quaternized glycinonitriles in the form of stable aqueous

solutions.

In the parent application, Serial No. 08/475,292, N-methylmorpholinium

ace‘gg)piggile methylsulfate ("MMA") is noted as being of special interest. The MMA is

20 useﬁﬂ"tts an activator in bleaching applications when combined .with a source of active
oxygen. These compounds and related ones, however, may be incorporated into liquid :

formulations, both with and without a source of active oxygen.

Summary of the Invention

The present invention provides liquid cleaning or bleaching compositions

25 comprising compounds having the structure of Formula I

FORMULA I

N
A N, @ cr . c=ii-®. zm.0

_\_/1 L0203 2
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PCT/ US97/-21335 V\/nerel n Ais a saturated ring forned by five
atons in wodiskss3a to the Nerr] atom the five s aPOTAIS#H2133% g
atons being four carbon atons and a het eroatom the substituent R err]
bound to the N[err] atomo he Formula | structure incl udi ng

ei ther (a) C.err] al ky t %{ I \§$ t he ﬁgx S
Clerr], (b)W@rQI‘eﬁ‘Haé% t& ee?‘ansdPl@zQaW‘%‘t(’ éﬁraé?)‘@a Ciy%r 5
nonr epeat | @?tu?ﬂtgcpﬁ}ig Qfont tk%/fﬁ %be@h QR anwﬁétemtam Fhe Eﬁﬁénﬂi&hf R| Bound

derr], err R[err]C[err] wher e err R[err] ar e

each H, a @peherlﬂ, aﬂohybfﬁmﬁﬂrmalakf]ymucmre ackuding eithar (a) a Cpa a!lkyl or aipxalatedy or

o]t natlof iR e il S TR SRR B S Ak UL Frpebdper

al kyk, CyC'n@ﬁfe'pEéUngCHlk@i ra‘l’lioxylhtedaalé&i@l?aﬁheﬁgth@ralkoxy unit is CI_DQB (®peating

T O BRI s oo R o LT ch Cas oo LAY 5"

10. repeatmg or nonrefiéating alkouylzor| alkmmdﬁeohm&wem the alkexyi anit inCyp Sagen

atom (N err]), qui r t he en ast one on
V) o be. Sipeliirs s fech i Con B Pifodiouor aRB54, &P rebRHMACh

sal ts i ncl ygdgn e?eitih ReH)] or alkexylaRdgddbhe] whérelibe ambfai anie iy €, 2bld Whetehatve,
‘especi al 'y et Isu ate, sulfate or_bisulfate, tosylate and nesyl ate, and
chl aoi de, ~ isa genefall)b?‘ﬁﬁmﬁéomﬁ%lf’fhﬂdr% isdn thesangs of 090 Hheferred are '
met hyl sul fate, sulfate, bisulfate, tosylate and nm xtures thereof,
whi ch have been found to result in surprisingly advantageous

properties for tThe Fowmaila Ecnornploands hampmqmtsmm@ddﬂogmatdny (Na)L trtmuugng thEhas

. been n For t.o.be non ent

nul ti val entpresg\gceaﬂf @é&ﬁ%l Qe coun fedod WA PG a5secia c%g(gll&feé?%ﬁht %wiﬁlﬂ{FefP ?
di val ent. Agveptide NGty intlude eodtlilvcﬁgimiv' eandajnosganice agidns, pr&érﬁblyculll@rshlfamﬁl |
suited to bl eaching and cl eanin nposi ti ons. e, novel

](c:orrpounds vespariallye mrshylsltate, sul ﬁﬁ%t(ﬁ r éls}ilrfﬁe:pé‘PSYﬂaéﬁl and ynesylate,| a‘Whé'fhp ride,
| d
or gg ate b?&nﬁﬁ’:”gﬂcf 'n QS ﬁspéélalwg:lemd enttﬁ)@flﬂfatﬁ(\s‘ﬂﬂﬁ Bi;lﬁgﬁ@ tRPlte

t he tonpos |ons provi te exce eacling 1 h I'T ne
sol utions. and mlxtures thereof whlcPrlaWerbeeni fourab ¢ mesults 1m{su11phemglwédﬂanmgeous

| ude | bst th . . h
Imr;(r:pﬁofl n?m@ﬁé%?a )i ﬁ(?rt l‘J’I éo‘l’eil- MP%WB{’?C{? C@%‘é‘f”&”?”t g{‘ﬁ%“ ?Eh?’%// F.)een
nor phol i ni ypdiegted om Fofrhhia I twveqhoﬁvaleht Il FAck 2k @8 Y ndtivale’. | As iviekdmple,

preferably bein 0 to 24 and ‘where "Y' is one of .the above
descri bed &¥hemt %r jsosifate, the counterion is divalent. Accordingly, these inventive salts are

FCRWLA 3 particularly well suited to bleaching and cleaning compositions. [err]

The novel compounds with the Formula I structure are particularly useful when
formulated as compositions that include a source of active oxygen, and these:

compositions provide excellent bleaching in alkaline solutions.

Preferred embodiments of the invention include lower alkyls substituted at the N,,
25 e.g. N-methyl morpholinium acetonitrile, N-ethy! morpholinium acetonitrile, N-butyl
- morpholinium acetonitrile, which are illustrated by Formula II (with "n" preferably being

0 to 24 and where "Y" is one of the above described counterions).

FORMULA I1

(CHZ)nCH

/Al

0 ®N ———CHZCEN-p- ZH 0

\ -,1 2

3
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PCT/ US97/ 21335 : A particularly preferred enbodi ment of the-
I nvent i onweyggphsidui d conposi tions cont ai ni ng N- mpEiMise721335

nmor phol i nium acetonitrile nethyl sulfate, sulfate, bisulfate salts
(sonetines designated as, respectiwgly, "MVAM, " "MVAS' or "MVABS," where
" ~ ofA perticulagly| prefesred) embodimentt of ¢ inventinf arewhiquid dvansositions

excel | ent i Lityy. and.which show 5 . . excellent bleachjng and ="
cl eani ng pé@@%&n}ﬁﬂyﬁ q’gﬁpﬁﬁﬁ% aGgtonjtrile s’B%gXl]éulgqte’aE‘fl?% bisdifate salts

oxygen in gokedtinies dusighate® s respEOBIA"MMAIMS,” AVMAKS o1 PRAIAD S IwREY youl d
be .desi gna " " When fornulated with

t _ . as " MVATS, - . :
a source oPFgeFWlé Ibis,Q)e AT miviHrshereofs svhigh have exeellent stability, and whicl show

our . ygeft; .as bl eachi
use as eﬁﬁllgnpaggcggégeﬁu Blaih teﬁwg;gin#e REHRAYG Ertulatit S %n %gx%\%?qr}lhanc%y% ach.

addi i ves, ergents, - er boosters, dete

bl eaches, bkygentinmlkaline svash water. Tosylats isaitssdve algo pedfenrglaidswonldrealesigamed

" m | dew st ai nmgrﬂs, and spot treatnent products ‘ -such as stain
renovers, B‘? iSh™and presoak |aundry aids. Anong the advant ages

derived from conpositions of the invention are inproved cleaning; stain
renoval, spot - - removal , -whit eni ng,..and .brightening of treated
‘articles. 15 When formulated with a source of active oxygenj edmjResitionisyuifi the, imventibm

Dr awi ng : Corie B Iraph_depi.ctin r.f ormance..of a
preferred gr?b‘é)sg?]r%ear?t oro%n F hrge c}ea%ﬂ’%%(r?}\a\q}én i %_rﬁﬁg%?’n%’ﬁgtagé)lﬁ%‘:hg‘ﬁﬁ&%ggﬁ face
cl esgner at detergentss qetbrgent boosters, detergents with bleach, bleb¥Hes) |itehchRRC Hidh| i On
of the Prefgﬁr%(iﬂ.!zngodi ment s . . The novel, conpounds used In
the i nvent PSAVASHING, defergsnissusfage and mildely sjain gemenerg @nd spot tregtmgnt products
I | 1 ust r at eshdhyad™@faff! rémbvers, NSreNo@i ahd HrQBHOafrdy BRIsMU/AGn iiéc_;q{@QMtAgés part

of a . saturated ring, illustrated by "A™ in For w+: .
FORMULA | f@ivef from compositions of fiy inventiasr are duhpraved cifadiinig; staim\Famoval,i spo

part has flye af QfitehiholSieH §4 40 :irlg)g&{t?eraféﬁl’aét\é\éath at | east one

het eroat om bei ng 1n (& Sat urat e I'ng ftion to the Nerr],
preferably wherein the 25 heteroatom of the ring is an oxygen atom or
a sulfur atom" - .

© 15 Brief Description of the Drawing

Fig. 1 shows a graph depicting performance of a preferred embodiment of the

invention formulated as a hard surface cleaner at various pH's.

Detailed Description of the Preferred Embodiments
The novel compounds used i.n the invention include certain nitriles having the

20 structure illustrated by Formula I. The N, atom of the Formula I compound is part of a
saturated ring, illustrated by "A" in Formula I.

FORMULA I
'/_\T‘l

_ G .

A N, ——¢CR2R3c=N-sF9 28,0

"This saturated ring of which N, is a part has five atoms in addition to N,, with at least one
heteroatom being in the saturated ring in addition to the N,, preferably wherein the

25  heteroatom of the ring is an oxygen atom or a sulfur atom.
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The N er r WO28@3533shown in-Forrmula | is Nacetonitril e substranmssd2183d al so
guat erni zed. Wthout being bound by theory, it is believed that the

el ectron w thdr u the g ni

I ncreased by beIﬂJ\i‘rIIIIg‘:ng\I ato Showsrg?hra Jla Pls Naace{%&lé éﬁ‘%&[g& FII% agﬁ)d
may al so f umatendzed. dVlthqmtd)emgtHitﬁmH)b?rthadryJ it Gs bélivvad tigit 11 eledifon withdrawing

oxi dant . A substituent Rerr] wll be bonded to

the N err] PAREF &ff thenQUeEisTaDl Ritrogsh, Way b increased by being pasdiiofi ansafurgted,
nitrile noipgtetodyciR iy bt 9hdyl Sissrﬂxm} 5I Pﬁ%%g tP@ hé,th%'p fcrkéqa:éété%f fer e

Rlerr] and R3 are €ach

al kylaryl , oxidaat.r epeati ng or . nonr epeatr ng aI koxyl or - : al koxyl at ed
al cohol where the al koxy unit is CJerr]. The R err] substituent may be a
Cerr] alkyl 10 ’ or al koxyl ated al kyl where the alkoxy is (ferr], a

Clerr] cycloal kyl, a Ajsabstiment Ry Ivill\He boded to the N, atérﬁRﬁ'Qﬁé Rém¥fla | structure

non epeat | WabARSgyy BB HABHLCRIERL Do sl od B2 8 S il R dnt

(CH[ err] - - @r¢ eachilrar €0 alkyl, coripalkyl) OHalkpfydy orla repeating or hﬁiﬂepéw}lg lalkoxyl or

lCH[ err] alkoxylated alcohol @hegerﬁhf alkoxy unit is g&he ”ghri Rnsq(gngtggnt] Ay, bﬁfé"rlr?‘] alkyl
subgpi t uentor rmyomaed lakya nolid?€ rthe aﬁab@rl&] @%Le ar €, nyEioBlk ﬁnel @,gﬁhlkzﬂrﬂr fal

and err] are each H a (err] cl oal or al kyl aryl,

or a repeat‘?ﬂfgllﬁg OF AioPEEpEangngkoxy or alkoxﬂpt,@g OhQI/ \ﬁhtmkl}q alkexy 30 i Ghas

where th t t h :
where the ahi st sid %rf}e f thI,Ié;S rative suc gfoeps;_ are
(CHerr]CH-O éFI‘I(EH )ePr] 1-0),--(CH»CH--0H) o T

I

CH[err] | CcH3 CH err]
- whepe j=1 to 24. CH, Py cul arly preferred activator

Sggg?: lrjrggt &F e llilotsﬁt rflbelgusb%sf t%:r:ﬁrtu llnay also ge another --éIQIIf C=N, and Iazal% ea%rdl I er

FORMULA || R; are: _each H, a C,,, alkyl, cycloalkyl, or alkylaryl, or a repeatitg or. nonrepeating
: alkoxyl or alkoxylated alcohol where the alkoxy unit is C,, and illustrative such groups

are.
20 (CH,~CH-O) or  (CH,CH--0)~(CH,CH--OH)
' I I I
CH, . CH, CH,

 where j=11to024.

Particularly preferred activator embodiments are illustrated by Formula II

25 ~(where "Y" s as earlier described and "n" is O to 24.

FORMULA 11

: (CH)CH
ak
o N———CHCN ZHO

/"

3

Novel derivatives used in the liquid compositions of the invention include
peroxyimidic intermediates that are believed formed from the novel nitriles in the .

presencé of an active oxygen source. So formed, peroxyimidic derivatives typically



Novel derivatives used in the liquid conpositions of the invention includé
peroxyimdic internedi ates that are believed formed fromthe novel nitriles

in the woO 98/2353% esence of an active oxygen source. So forgfagyser2133s

peroxyi m dic derivatives typically WO 98/ 23533
PCT/ U897/2133% woul d be SH?? t-lived internediates formed in situ
when the niveyldde ghort-H 834 infermiediptes formed in sity wher ttheyinitriles @ﬁ)me(:@vgmnon

hydr ogen pene¥id it Wsob&! & l'g)}ljag?geﬁg)@fdx‘fcfe 4 t\{d’lé @ﬂ{éqjegét%efn%”esm%feg f%rms a

peroxyi m di c acid. However,, roxyrmdic derivat v ey ™

pr epar ed i rpespyimidic acid. degevmaUdgpemxylth desdeativiesiman also B&;ﬁeparéd in situ
1. Counteri,Q Cﬁsl%grrpounds of the invention are

typically qlf}'a?‘"é W285m¢%§kwwl de at | east one counterion

(designated as "Y"), selected froma wi'de variety of anionic

countserl ons, espE¢CRIntdrigisKy! sulfate (e.g., nmethylsulfate), sulfate or
bi sul'fate, or mxturess - thereof, nesylate and tosylate. In the
copendi ng par entSiagmptomparinds 06ﬂha/\iuveltt1mﬂms typicallylquaternized, they will include at

continuatiqgn-jn-part.  N:al n|u ace onitrile co ounds ar -
di scl osed ca1 ast oré co‘im?% @/ﬁ 1g§‘an¥ﬁ iFEWd 8%‘ 9aY"F yamsty of ARiGRiCons

such as chlguh@fiond)edpbciitly dlitylainfats (e. dg methylsuifatk) | su?fd{ef&tlﬁsulﬂa'féj o Bfixtukdse:
There, the tgreferred enbodi nent was descri bed as anmoni um

acetoni t ri Itaeteh masylats ﬂ%ﬁ tosylage. o dniithe Wendlngmﬂﬁ@Bmlonmféﬁhmbﬁhléfls a
Z g: ‘;}%t e or contmuatlon-ﬁ? l%?(g? %ﬁn@ﬁn@ea&fc&gﬁ’i‘f dcofnﬂﬁ%ﬁg 3:%: d gﬁ@ﬁ&se

fied MMA (as ne e an
bi sul fate smpmsllsapmhmmg w@stie vametynofecpunterims sugh adebloride, brompdeedmxmmance

of one over de referre
il lustrat eqallblg SE@% ?fggﬁl‘geiri( nlflwr%%% efelqe em sodbment was &iescn%ed as -methyl
ECT/ U;é7} |2|an{rﬁ6m]1m acetonitrile methyl W83/ 3Rion, in the present invention of sulfate or

2. Bl eachi 3‘@5‘-‘&@@ &3l mavnbe omAneed dioghdeated and acidified MMABI(@Qam)ﬁ:ﬂr_V@ sakfete).
cl ealgl NG COiRAsVel,! B sifa %hﬁnd "M falté) rkaltpcépg:gﬁ-até%] Cefist ! A leqBiifbhb the

sal as act | vat OI’ toget er w t a source I ve oxygen.
The per oxi d:eedwmamtqevef ong/ geer theusther ﬂcpenmmmpsntprms THred Ipe=fempade siltsodre may
be illustrated by Formulas IIIA, I1IB and ITIC.
" FORMULA 11
A I
CH | cH cH
03 3 I\ 3
/—éﬂ " [H0S0,1O "0 / 0 @N/ .
CHZCN ' . N—/ .\CHZCN — N CHZCN .
tso,
MMABS MMAS
20 ' I




5 - selected fromnost preferably hydrogen peroxide, Caro's acid

(per oxynmonosul furic acid), and then, as suspended particul ate
oxi dant s, WO&2313Ral i netal and al kaline nmetal salts of PCT/US97/21335

per car bonate, perborate, persilicat é)and hydr ogen peroxi de adducts.

Exanpl es .of . : | ati ons suitable for use
herei n incl ude % Bleac fial : iflbd’ et al., US Patent-.-
.4, 900, 468, Far r Bleaching and.cfanitgtcentipoSitibAOofthd irvemtifinitelude theFormulk Bnitdle
Pat ent 4, 76ét302’ .all of conmon assi(ggent and all of which are '
i ncor por at SYtSASASHYAtRY together with a J0UpcE 01 active oX¥geR-¢ sodi um per car bonat e,
sodi um per borate nono- and tetrahydrate, are utilized in aqueous
formulations, it is nost preferable to suspend themin such aqueous
formul ations, allbagperxide or agsiviei oxygen seurefidrnompositions of theyEiventioramay be -

~ Petegrson e S t 464, 552, Publ i shed Eurgopean .Rat ent
ol S oat i oneiSitpt SEyTmst preforably bEGbEG pebd Cuibs aiid dpBRARROHERES Aol

ref erence. afdl lissn, pesaspegdal paticular oxidante tHeOsRAIP hfetal ndhaliefline metal salts of

nonoper sul fates and nonoper phos%_hat es, ,or their equjval ent aqueous forns,

such as  Ppercarbonatgy perRorale) persilicatecnd idsegeni neronidet addwstsas Expraples 0fi d
. Car oat idaf ; : ; IE
or. Caroa e_gﬁgﬁgeéﬁﬂ% deffordfinhtions suitable f%ﬁlgb h%{ﬂ@glﬁ%% iﬂ{ebfge REfkted ﬁﬂkfgigg ot

oxi dants, as” al kal i ne earth per oxi ,

al ., U S PpaaknUsS.Laen, 4900,408 Farr0dtogl1 428, Batent 5 80514 landrBakenebrpob/B.ed
herein 20 enence. -~ Alternatiyel t he .fornul.ations, gf, the
vt on Rab 4By LR Gommoh oSigtihent Budt i of S B CasRETAteA JoLein by
formul at i opferdhtd. hWhereasdtinia Peeaetsonhted sbdium Sperbiitate mono- and ©fBkydrateUsre
phase, such _as nonionic surfactant, K or nonagueous organi ¢ sol vents such as

"glycol et hei4zedippgeansiommulagionydt isaneypseisrablenie suspend; them in weh aguediss
formul atio : : ' egical b
because bl goﬁl l%%:otnls’vaé{?l\({)gghgjc 11%&?/%&&%5& %?ﬂlg%g#’egggﬁ?ﬁg{ri&%%%éb%.

hydr ol yzedPatent 464502 0Rublisked- BuopearoPatentedprilicatidns it o4 904 and EP 293 040,
nonaqueous. f ornul ati,ons_are depi cted.in Peterson et al., .U S. Patent

2 675, g7 ingApRyatad 1erein By resTBIcR, Opiel aeronyeFigoutor may i PIAE GReifich
are incor pgiodbpérshléites Bnd\mdoripeiphBsphates, or their equivalent aquedbi® fHrmi)Sueh as
peroxide to activator is preferably determned as a nolar ratio of

per oxi de t BroRepersRliyic acig, knownya theyirade asrCase's asid w5 Gasoate®na araductefBASE o
nol ar rati f . t : Q0. 1 f t

17 o 10t 2GS nany: and popiG oxitahic, sich ot ghe EHEDQLREL 30t Yo

act i vat or / feaygl ale (& S8nPatents 48915143 dnd 5p016)ii8@ebeth mftwHictbartednddiPorated herein ppm
A.O., nore,preferably out.1l,t0,50 eraci,d, A. O (active oxygen and
mos20 . by fe FEREr atPieTRgheY: 1thfof‘§‘%mﬁ'ﬁﬂ?sp8f abe dHX?’g‘jOP Wyaﬁﬁe%ﬁ?zt%?ii a
for typi cahohaipueslisy These nonac*u_eous WonfiRdto89 31l have a nonaqueous liquid as the

PCT/ US97/ 21335 applications. Formul ations intended for hard

surface cl ERFHNGusPhese,such oS Romanic SuFfagtent, or nonaquequsrergaric solvents such as
activator/ L Q4% & : , 0Q0 P.'[QAI: .

pr ef er.abl yggggﬁtﬂ%s? 393%)%1-88“{’) a%m%’eélgﬁotlig Kﬁ &ttf,?e 2‘%% m%‘s?gpr F elga%ﬁn?/mda@gﬂt: 1
to 10, 000 would be expspied tebabighly/chemicallystable because bleach kictiveriars sucihnas MIMA he
advant ages_Qof L nventi v C ounds is that those . t est ed
havzg| been ?‘%uheé?ﬁgée&e%%ﬁedﬁﬁr\%zﬁ ,Sﬁatﬁ? SORATIEORY CATHOHONY TR hﬁﬁegﬁ’

per oxi-de, nonaqueous formulations are depicted in Peterson et al., U.S. Patent 4,874,537, and Van

Buskirk et al., U.S. 5,415,796, both of which are incorporated herein by reference.

The range of peroxide to activator is preferably determined as a molar ratio of

peroxide to activator. Thus, the range of peroxide to each activator is a molar ratio of

30 from about 0.1:1 to 100:1, more preferably about 1:1 to 10:1 and most preferably about
' 2:1 to 8:1. This peracid activator/peroxide composition should provide about 0.5 to 100
~ ppm A.O., more preferably about 1 to 50 ppm peracid A.O. (active oxygen), and most
preferably about 1 to 20 ppm peracid A.O., in aquéous media for typical laundry



preferably at a low pH This allows for great flexibility when formnul ati ng
liquid p gg since the MVA conpounds do not necessarily need
?? @%%?%t e fromt

to be ke he source of active oXBERUSIT2115 _
Conpositions of the |nvent|on hav been found to provide superior bleaching
cl eanin tai s.,on co n. |l ayndry. and houysehol d

gt ai ns. gapﬂ caliofs. Form 'E%\d %9 :gér?ré"leam%g will more typicallyhhavei qui d

conposi t i pegacidf aemtwpeemxa@rprsﬁaﬁgalf&nﬂ%ﬁpw% C{SSFW@&@ fp "R.0. Ghore

exanpl e, wthout limtation; these include macroenulsi’ons,” m croemul sions,

st r uct ur e@referably about il cfel'-’@soool prpuparasid, 41y end mest preferablyyaboutrt to 18,0001 ar
systens ﬁlﬁgepge di spersi ons, gels, nmulls and pastes. These
I'iquid sy?tJ cannbsg cl ear or transl ucent (such as

m croemul sions) to opaque. These liquid systens can elther be cl eani ng

| i qui ds wher ei ?1 e ‘iynventlv conpounds are present as
pot&ntially an "t‘?fec‘,'F’elﬁnSPfé}&F gtages of thedpyentive MMA compaunds de that those

per 0xygen wsatiave bectyfRAd td Be BkiaREW B l}@ﬁl s 20
detergents and adet ergent bl g%c Es 'I%Stgﬁcgﬁghl SO gg@g%ﬁ%ﬂmﬁﬁ ry’!é?/egtems
or multi pP@fel'abl}’ at a low @&l | This aB@,ws ﬁmcgheaaﬂpxxbdxty whamfdreulatingiduid prodoets

cont ai ner nventive al.kyl a ni um

acetonitr lwggggnpoungsmﬁ)‘pﬁg p%cgssgfﬂyar&efl\;%bgk%éﬁparate m the'soypee|of ¢ e

_ ot her contetiveoxggam! ution incl ud| ng actives sensitive to oxidation, for
exanpl e, - enzynes and fluorescent whitening agents. An exarrpl e of.~

a contai ner which can 25 co-di spense these two different liquid

ositions i B8y 0,

[ ngaer por at ed hgfg?égﬁgh?g?gﬁince fibn 34;.%% bg%ggrt;% d to medDa%u?%v\%bﬁgémﬁg

dual del i (cd¢apingsandestain resoioval) bmeﬁh@nmamaniaquyn m@;hmslehmidlsthmm dant

formul ation, the other, aliquid wwth materials which are

sensitive to oxidation, is found in Co-pending : applications of

Choy et al., Serial Nos. 08/605,822, and 08/605, 824, both filed February 30

23, 1996, and BoVelivexy Systems- Conposi tion and Apparatus for Surface -

Cl eani ng, ' reference.

'n the case o ¢ 'Ihn% %1gu1d c ﬁgﬁgﬁ %n?ﬁfwmh%c%g%gg@gﬁe%%s rzi(f?esx?able Pc)f'm fl’%

PCT | US97/ exe@nse, wﬂhout lumtatlon, these include macroemulsions, microemulsfns, structured

{ns su ﬁ@mgg s or. aste? B nt| nuous hase can_be noni onic
act an S, Vet ?—fnﬁfs MSe arﬁé R YFIEHN S Peﬁ?‘ms L9h§’er§1%1‘isent s
4 743, 394gaﬂdnﬁ113@21d4ﬂa%tesb0t 117hé?sfa mﬁm Rystems can beAtRal BF URSBRYHA @& N by
ref erence. | T qui d conpositions of this invention

frequent | vlge?fp'élﬁww)amnagufan%WFeélqefd systems can eitherf beceleaning liguids wheeejn act
both as aggl t qﬁ D& SE Wi
sparingly so @ﬂ-} qﬁeé g%?‘{ls as &%“@nlg mBF%\%&I‘ %ﬁa °§e‘r”%78fea% the
cont i nuouspurce of peroxyiges e(acmwaaloxegmerlb i prbéeylt nmsnaqbl%ﬁctlﬁng: qmnm;u &9 avell as

20 | detergents and detergent bleaches. They can also be either unitary systems, or multiple

deliveries, such as, for example, a dual chamber container, one chamber containing the

inventive N-alkyl ammonium acetonitrile compounds with a source of active oxygen,
while the other contains a solution including actives sensitive to oxidation, for example,
enzymes and fluorescent whitening agents. An example of a container which can
25 co-dispense these two different liquid compositions is found in Beacham et al., U.S.
Patent 4,585,150, incorporated herein by reference; and an example of a system where a
dual delivery is depicted, with one part containing a liquid oxidant formulation, the other,
a liquid with ‘materials which are sensitive to oxidation, is found in Co-pending
applications of Choy et al., Serial Nos. 08/605,822, and 08/605,824, both filed February
30 . 23, 1996, and both entitied "Composition and Apparatus for Surface Cleaning," of

common assignment, incorporated herein by reference. In the case of more viscous



4. Surfactants Surfactants with which the activators and
active &Qnposi tions may be 10 conbi ned or adgitRketassde
| i near g‘;yﬁ%ﬁg(e?a?ed al cohol s, such as those sold by Shell Cﬁem’ cal
Conpany under the brand name Neod€}. Ot her suitable nonionic surfactants
can i ncl uftems} sueh ak igeRpuhulls bopastes] thd cantimioas phase ichn Bénéniohiegarfhctags,andf 6

ovi do por SyeaRled by e ot LS aPatetts % 743,150 40030 1% by o HBleL

secondar y,Rt; J,ﬁ{egq,efaﬁgppeg{egé@d' al cohols with an average 15 | engt h
of about 6 to 16 carbon atons and averagi ng 0-10 nol es of ethyl ene oxide
and about 1 to 10 noles of propyl ene oxide per nole of alcohol;

| i near and brapghed . ... al kyl.phenoxy. | yet. hoxy) .al cohol s, otherw se
Khown” oS ot Be diawid. pmpositisis of R IRTEoh RreabeRy dmaiR yEREe BmolhlEi | oo
8 t9 16 Caurfiefantd, Qf{lﬁclﬁﬁﬁ?'&‘éﬁbﬁﬂiaBﬁ clednidglactive fﬁ’ér@&ieﬂtf but also to helgtdispefae

oxi de per no] e of alcohol; Shel |

and m xtures thereof, Chem cal , Hunt sman

20 - spesimebiasoluble roptenals dathe diguid phasenergwhith maynserye Rspihe RoBERUOUST
t hese sur ; ' ; : er suitable nonionic surfactants
may i ncl uélzé%o %1/%gs;/sg?th%ﬂyenr?ga%tgpgségg/rPPéééftg%rPd esters, fatty acid -

glycerol esters, fatty acid and ethoxylated fatty acid al kanol ani des,
certain bl ock dopmifaetants of propyl ene oxi de and et hyl ene oxi de, and bl ock

pol ymers or- - Surfactant® VoY Wich ﬁiéisgc‘%ivﬁtb?s GhdVALENE ofyderiCeothpdiitine PRy bat ed

et hyl ene di ami ne. Al so included 2 ~are such sem - pol'ar noni onic

sutg act aneemnbinkd oz radmixesk ingbule (lingah ethoxylpted rajsoblsoisuch as those sgldepyirBheld
0, A ol P S, W,

derivativ fonic su
Exanpl es e&dn Bichidecsth@lieas ethorylatedt dicohols with ann@érdge dbmptR-oftteton hfnearbom

ZFE a1 b AR ol o abi ofyienepeidy aﬁrﬁl]rwg%aaﬁ%k‘%g&%ds |
and | pranclis Rh) b dccaary SbORRACHAG AL HERRADSR h HREIAE.

al kyl es, et her 23533
PO US97/ lengtsof about 6 to 16 carbon atoms and averaging 0-10 moles of ethylen®)oxide and

oot om0 408 St b, A Pl b DR A ey

gt her b|SU| ilkymep@@y(po?&ﬂmyj ahbb:sis,_aoﬂi?ragsel knr?wn as ethoxyllated alkylipheuols dwith |
ui tabl e cationic surfactants_may,jnclude the quaternary_ ammopium conmpounds
in 5  an ayFegh g (eREwy Of Bei00H6 CAROR RS A REEEE £ ohPOrBBIER %At om
is a (er _Efl‘lyghg er}cf Yo" %Bc . and mixtures th&8o2t BELN (CHeRficAl AuREnahe
short chai ned al ky roups I ch may bear

_ I nert substituents such
as2pheny| Chemigpband Union Carbide are among the numerous producers of these surfactants.

Further suitable nonionic surfactants may include polyoxyethylene carboxylic acid
esters, fatty acid glycerol esters, fatty acid and ethoxylated fatty acid alkanolamides,
certain block copdlymers of propylene oxide and ethylene oxide, and block polymers or
propylere oxide and ethylene oxide with propoxylated ethylene diamine. Also incjuded

25 are such semi-polar nonionic surfactants like amine oxides (such as Ammonyx from
Stepan and Barlox from Lonza), phosphine oxides, sulfoxides and their ethoxylated

derivatives. -

Anionic surfactants may also be suitable. .Exampl'es of such anionic surfactants
may include the ammonium, substituited ammonium (e.g., mono-di-, and
30 triethanolammonium), alkali metal and alkaline earth metal salts of Cs-Cy, fatty acids and

rosin acids, linear and branched alkyl benzene sulfonates, alkyl sulfates, alkyl ether



Sui t abl e anphoteric and zw tterionic surfactants containing an anionic
wat er - sol ubj | i.zi ng .group, a cationic group or a hydrophobic ‘organic group

i ncl ude MEH carboxylic acids and their salts, ®»aVEsoarRt3sboxylic
acids and their salts, alkyl-betajges, al kyl am nopr opyl bet ai nes,

sul fobet ajufgtes, Akind sulftndgCalphd ,Hﬂﬂ%lﬁﬁﬁtésvﬁﬁdmﬁgﬁlkﬁ{cns lfonates, fatty acid
quat ernary ammoni um conpounds, certain quatefnary p osﬁ'hon,l un cofrpounds
and monoglycerida sulfates; i alkyl glydenrli ether omfatesdscyl sarcosinates and acyl
These ance}g%géﬂghawl es of surfactants are .exenplified in MCutcheon's

Enmul sifiers ‘and Detergents (1994) and Kirk-O hnmer Encycl opedi a of
Cheni cal Technol ogy 3rd, ' Vol . 22, "Surfactants," pp. 332-432
(1983), both of which are incorporated _herein by r ef er ence.

" Other conmon dei@blesationig;surfagtantsmay ircludethe qrateraary ammpenivm epapougdsin

bl gach : . ngllé ' | ;6. 0, . ..
Sodrce of (c::lllgip'&fagf“ c&fthéggﬁﬁé fuﬁ&d t§%&%§§+‘[¥%‘ﬁs‘s (%g: o fre W@ﬁ?ﬁpowdSMen
conbi ned the bthea three geanpsfara shor ehaingdyslkyl groups which mdyebedr diry shibstitienan f or
bl eachi n ‘t:)}gst at neutral- to al kaline pH, but are.shelf stabilized .

best at 85 PROYLBIO%hus, conpositions of the invention preferably
i ncl ude a source of protons as'an "acid sink." This can be
achi eved by having a mineral or organic acid 25 present. These

i ncl ude, but . ayuitahlsy amphoteris ¢ and nEwitieripnig cisufactants c confainingn athoeniosici ¢,

sul furic, JJcTecie | LG Calboni Gy hCs- SUlfam c, sul.furous acids
and mi xt uv}'%)é&dg ligh %?%é%e%ﬁ?mg%;ﬁ %wéén}f@?@gﬁ big Ogé G EoyP Fﬁ%ﬁ?‘% B0,
hymlr oxya(nagboxylig Igyids lahd )their haﬂtsi Mn]%mdicérbbxy,licl acidsband theiﬁadglﬂs', Qlldyﬁbéﬁirﬁ;,

oxal i ¢ aci,ds, and m xtures ther Lt al.so .Rossi bl.e o use the

aci di ¢ fc?:uf?é grnqprapy! ?@%d?‘r‘@ﬁ?eﬂ"% %ﬂ Amidageliym o Jed vatkigs.n cg¥ako| yene
sul f oni ¢ quetethary OammoniumX ebAPSuRis) coRkif Qtkdn UERA ctheh O8Brfipéieiad ariand t he
li ke; andq%gu_rfa'c,tants' §uchﬁlgsu _ i % 8/%533 _ P

PCT/ US97/cgttaigdertiary sulfonfurme cempoisdsene sul fonic acid (al so known as HLAS),
exenplary of which is dodecyl benzene sul fonic acid (See Choy et
al., US Patents 4,759,867, 4,804,491 and 4, 895, 669, i ncor por at ed
herei n by ref éfhescend othentypes of surfactzntsaes exentplified fin MuCutecheen's iBaulsifiersal so

P b 208 el 130 S Rl Rt B TeaR o Rl relfgads ™ ' o
conposi t IVL.225 "Sadedtakts ppS 332432 (19835 Bt B WHiME are fncbﬁ:o?ﬁ@@f}lieﬂ:liﬁ oy

advant ageous to have an anount of alkaline buffer present sufficient to
mai nt ai n refepnce.

Other common detergent adjuncts may be added if a bleach or detergent bleach

product is desired; See 6 below.

20 S. Source of Acid/Alkali
Compositions of the invention, when combined with a source of active oxygen,
preferably function for bleaching best at a neutral to alkaline pH, but are shelf stabilized
best at an acidic pH. Thus, compositions of the invention preferably include a source of
protc;ns as an "acid sink." This can be achieved by having a mineral or organic acid
25 present. These include, but are not limited to, mineral acids selected from phosphoric,
sulfuric, hydrochloric, nitric, carbonic, boric, sulfamic, sulfurous acids and mixtures
 thereof; and organic acids selected from acetic, hydroxyacetic (glycolic), citric, succinic,
 maleic benzoic, oxalic acids, and mixtures thereof. It may also be poséible to use the
acidic forms of matérials ordinarily viewed as hydrotropes, such as toluene sulfonic acid,

30 xylene sulfonic acid, cumene sulfonic acid, and the like; and surfactants, such as



greater than about 6.0, nore preferably in the range of about 8.5 to about

10.5 for wmsb8/23533 ef fecti ve bl eaching, when the |iqui jan is
di spensed i nto an aqueous wash 10 system As a hardd%{ﬁpgaéy@qgseaner,

the other hand, it b fybtt g t .. alkali
bufor i n SodbERee SRR i, (S5 koahR, S HEASE Semplat s whish i e
buffers  penzene suifosic @8Rl (Ses'Chay @t AU Patkrd 41759,887K2/804,291 ahd B\895%6bdes .

(sodium [|ithium "potassium, ammoni um hydr oxi de, al kal 1 net al
_ortho-, mdncerperaigdherainbyspieranse). Hpwaver, theteempositions of thej inventionscanaalse| |

nmetal tetn e f . ydr ) | i . l,um 15
Car bonat o2t 1] Rfed BEH AiielSr SRR HER ks vt Bt B BlgBH o SEG K
al . § U S. of stain removeat ents 5, 523, 024, .5, 468, 423, 5, 437,807 and 5, 252, 245,
all incorporated herein by - - reference), alkali metal and amoni um
pol yacryl ates, al kali metal and ammoni um ' succi nates, alkali netal
.and anmoni um mayRal e BBfpedHbd if Iud8aises RARRAY QhdiNeaKit is especially

or gani ¢ aci ds, sug‘% as thg-se' merllt ??r?ggfaﬂerei nabove. §yFurt-ﬁgr’,1 olrgggi-c bya_ses

are i ncl uaddantageous to-hgve bn agwunt of alkeline bufferi prasend syufficenh 4o adaintrinea pH

di et hanol anine,, trjet ol ani ne . hydr am,nRe, net hn
di net hyl argf??éer,athﬁ" ?#?%Bfﬂﬁgrﬁi sfe’”&\Y {nntéxe roﬁ%\éf}?bg f‘.’ a%%upyétgirpaf %joﬁtar d
surface clegfeegves bibachifig whem|thie Wejuld Fovwlatidndispdispeised dntoosn Wgke@s wasthr oom

cl eaners.. These types of cleaners therefore are acidified with the type of.
acilds desdy¥ip@g As a hard surfaes eleanennsthe othes hand, it may be usefubto ordispenss e

Funct i Onalad@??x hﬁ’gf :Adj F 3 ach : in
cl eani ng an gun ee?ilﬁgé §S€‘| T oaf fegﬁg?lyal#%m%,p%?%]%%iﬁn. %Qékﬁca(@ﬁgd#' égd in
t he i nventinclede; dyp st tniod Asnitedytos allcali metal dyttoxidesi (sodiema dithigingigotassivin)e

dyes. Pignents.may,a so.cge sed. nastiral colorants are al so- sible for
i ncl usi on 2mmonum hy‘lk@?‘f { htag?@r ?“%@ %e ﬁ%‘%@", aggc 8@“??%% .nggaé t'??tglne

and st yrylsfafishakanmebil i@hibered s petta- and decilydedtesC alkali \MhiéthieidGnReiNgs ) |

may be incluyded. Fragrances used for aesthetic &yr poses

are
cortfier ci alcptpoadtss: alkaly metal and, ammondyn j cgrbamatesetiee Hoarppedians Jr-, mh &b, Bf-8ke
and , r e [ F a efil

G vaudon. ngee{lbtﬂslf%ezf%ﬂ?ngﬁsd‘gﬁ’ S’aﬁ’k@ﬁadhgdé’gpg’gass’aﬁﬁs@:@%é ﬁ as iilmagnebi um
sul f at e, aeférdnoe), calkali dnetal and ammonium Y6lyaeryRB3&33lkali metal and ammonium

PCT/ US97/ 21335 . . orr . 2

In sone ofSUFFBALES, ARl metghand,apmopium, malrates and addifigpal ?%aﬁrl%asﬁss%fe‘é’ls%ﬁ ly
pr ef er r ed)orgarid8¢ias,isich agdidte MentitdeRtdimdbove. TPaithd}| GrgafidMayes @ included,
am nopol yphosphonat e, . . .These_chel ating agents assist _ipn maintaining
t h&0sol ut iS8eh stashi | Withousr limitation.; ethenojamiges aligihanolamine, sri¢thgnolanipgen

source in | i : ' , re 5
acting t o SRraehhd TERAR, EHEDRERT SN MEmetiabe DATEE otk Ml © 1
t he (bel i exislig hard surface cleaness are ¢eptaindyl welirlaroymnardl preferied for nset aobaghrooli s i s

e chel aidAettgcHiete SmespEteafes ifktore o airitbh veo e oalk & derrizes

hereinabove.

235 . 6. Additional Functional/Aesthetic Adjuncts

Other adjuncté (useful in cleaning and laundering applications) are optionally
included in the inventive compositions. Dyes include anthraquinone and similar biue
dyes. Pigments may also be used. Monastral colorants are also possible for inclusion.
Brighteners or whiteners, such as stilbene, styrene and styrylnaphthalene brighteners

30 (fluorescent whitening agents), may be included. Fragrances used for aesthetic purposes
are commercially available from Quest, Sozio, Firmenich, Dragoco, Bush Broke and
Allen, Norda, International Flavors and Fragrances and Givaudon. Stabilizers include

hydrated salts, such as magnesium sulfate, and boric acid.



effective at chelating heavy netal ions. The chel ati ng agent shoul d be

resi st an 6%%:9 hydr ol ysis and rapi d oxidation by oxidants.

Pr ef erablt‘y, Btoul d have an acid di ssoci ati on cREBUSIW218IKa) of

about 1-9, indicating that it dissociates at lowpH s to enhance

binding to netal cations. Accept aqlir?':rmunts of the (optional) chelating
r

agent range fraom 0-1, 0QQ, e.pref.erably 5-500, post preferably
10- 100 ppm chelafPmg %\éjé‘?ﬁ compositions W“gh A Ilﬁ‘ﬂﬂg’f _(ax;goaae P‘b‘“é Fface

cl eaner, ﬂ}% I biati r : f : ating
agent form 0 wjl%(fh %lsg:ﬁg %ﬁ%r%@%gg@gﬁgg ﬁBllSégér 8%8’ a%%éu%s? %y}% rB%fl% lrﬂgﬂlg'l y
10- 10, 00(Thesercheiating dgegtsagsistiin maintaining the solution stability ofithe sgit adtivatogsiand

chel ating _agent is an_ani nopol ate ich is . co rcially
cvai | abl SRl B e AraTa e SRR S e abflofets® s panndt Y of °
Exanl es dctifig @9theddte hepgunethl ﬁﬁ@@mm@maaﬁalgﬁﬁﬁdecbﬁﬁﬁsiﬁbﬁ of BRYbelidved
Patent 20 4,473,507, colym 12, |ine 63 through colum 13, line 22,

i ncor por anaiturferaed, perpxyimidic acidsy althqughthis)is A nosrbipdiag Fhepmytaf thejy aptiens:
Dequest 29913191otiiﬁ1i o suitable for use. . ) . O.her chelating
agents, such as etmyl enedi am netetraacetic acid (EDTA) and _
nitrilotriacetic acid (NTA) may al so be suitable for use. Still other new,

preferred - hel at i agents are _new._pr | enedi am net et ragcet at es,
Slch as. Hamps e chelafingynedit B 95elected ot BB of JEOR R BHRh SKo04r.
from G baffeetigy af chelatihk tHeh®s n@ftall fos. The chelatif) @géHt "WholiRl bbQesistahtttd €.

Addi ti onal desirable adjuncts are enzynmes (althou It may be preferred to

alio hydrolysip candjsapid exidatian dyapridantsr ) Prefersblyasits d1rre eipsidhy | y

or o1 o1 ecoBRoR cofiBNTa) of shou, 1.oTIRNAES BbPLCARIEPLRRF R BT |
t he enzyrerhancechinding yto msetalpdationd. . Ad¢eptdbienamounts ofithes(oatiena) cdlatingeagenbm a
WD 98/ 23533 . _ .

PCT/ Us97/™348g380em 0-1,000, morg preferably 21500 gpog pyeferably L3500 pamqpplagng agent.
produced jhrREMWASH 1igutt, TAS4 BRAGAMEd I hed] however, it is préfadd toldddSathéirts 6f S) -
Typi cal exanpl es of al kaline proteases include Mixatase and

MbSacal ftheghelatieg agentdpam Op; S%H%étmegrefmbhn 85630,884), jand Jeost preferabher ase,

all avai Iﬁﬁi OO(ngfnglfila%%@eg’t\.bvo Nordi sk A/S. See al'so Stanislowski et

al., U S "Pat’en I ncorporated herein by reference.
Further suitable enzynes are anyl ases,. which are

car bohydr at e- hydrol yzi ng.enzy ..lt is also preferred to,include.m xtures
oy asesThe st pReeERs) BRliing' apshells) 80 ArpRaRUEPhorBhotEe KB Gatt.
from Soci@pfinéteRillffaafaildild Qe the trademark ' Defbdst EForhaMibrhftoy Coighnyhxany|
fromlInternational BioSynthetics, Still other _suitable

enzymes Jixampdes theseefsaresbeqnests 200 s204deand 2B6Q | (Seraalso Bossu U.S. Patent
20 4,473,507, column 12, line 63 through column 13, line 22, incorporated herein by

reference.) A polyphosphonate, such as Dequest 2010, is also suitable for use.

Other chelating aémm, such as ethjlenediaminetetraacetic acid (EDTA) and
nitrilotriacetic acid (NTA) may also be euitable for use. Still other new, preferred
chelating agents are new propylenediaminetetraacetates, such as Hampshire 1,3 PDTA,

25 from ‘'W.R. Grace, and Chel DTPA 100#F, from Ciba Geigy A.G. Mixtures of the

foregoing may be suitable.

Additional desirable adjuncts are enzymes (although it may be preferred to also

include an enzyme stabilizer). Proteases are one especially preferred class of enzymes.

They are preferably sclected from alkaline proteases. The term “alkaline," refers to the

30 pH at which the enzymes' acﬁ\)ity is optimal. Alkaline proteases are available from a



10 - Patent 4,479,881, Miurata et al., U S. Patent 4,443, 355,

Bar besgaard et al., U S. Patent 4,435,307, and Chya et al., U S
Pat ent 3, WEBI8WB333 | ncor porated herein by reference. _ PCT/US97/21335 Yet
other suitable enzymes are |ipases, such as those described in Silver, US.
Patent 3, 95&1&7\7&1&19%&&@' and g cang Siod%cgd)?mﬁ'xg%n&l@%f& B §é. gal
U S. Patents 161 an 240, and Poul ose et al; .
Pat ent 5, 10Baciigs sumlwsaor a'wmah@mwewf alkalinepprofeases mslude Maxatm and

1 1 BB SR . SR S i

"detergent. from Novo Moxdisk e&/Sof _&rw ahsb Stamsluw&gcntngl Rg)ovd oIPamas ‘hihl 490,

desirabl e, especi al rofeasg/ a

Sore &7 ¢ homehartee heBiChY TREMPRY, Bfer suimble. A G A s Wi
p' grrent s. aéz@b@@ﬂ?dté%y&olﬁmg&lr&ﬁﬂw Itﬁﬁldlsb Merréﬂatb inckde hifixtafesCof-ahyiaessed
1in a separate formul ati on. t he other hand, there are

encapsul at i %mi POLeR5%ss §W(‘;F%éﬁ graylases include PﬁP’éﬂ@etﬁ% Sqefétét Rapidass, Milezgpe f or
t hese sens EM?OI 1 ffm EnteaRt allf}f% theti Coyne et
al., US. atent g@%ﬁ%ﬂgg&ggéi Sg%n%ﬂmanc "3‘ 0 aﬁdcsDeLeeuw et al.
us 25 Patents 5, 254, 287 and 5, 167, 854 |ncorporat ed herein by

reference. - SQNMe S, Of . v@ant i on,
such as when t hesﬁlelo%eersymble enzymes aexggn‘ilggﬁ g‘k Qﬁf}% s anggllﬁ\?ea? ﬁ%
i qu; ¢ for nBit&ﬁtl 4439, SSDENI&rame élﬁ taSneetdnth4433353 Barbeszaardf |esab,sUt$z/RHtrmse

| er

nodi mat e I ng kanol am,nes cially

triet hanol & gg-”&;ar 32)%06?& y’ge‘%wﬁf’ 93&1%%??@9%@#3853”’9%\%? nc"sol ubl e
to 30 wat er - m sci bl e pol yners, such as pol yet hyl ene gycol, polyvinyl
al cohol ,. pol yvi nyl . WD 98/ 23533

PCT/ US97/ 21335 Yert other suizgblg Mmegcﬂrgxaeasyqs j uch @p dhosecﬂewlw:ﬁ@ﬁsslbﬁr,a‘éfsﬂ ic
acid, co- po r t ﬁ{ad‘lég tyher

a her pol yrre?tgﬁ'l jrsig% W’I?’gﬁ: xa h%rtlemtﬁnzm it m ara |%§e§1§1%é%aqhe‘j]g Phtbos
natural |y 08,206,16hgndsl0361248, adﬂoPm.do&ecrmsl sVsSt. é?mzpt 508,487, dntmeporateddhereimn be
.t hi ckened P with silicas, such as xerogels and funmed and :
preciditat e BIFERSE  such as Cab-O-Sil. 5 .
Anti -redeposition agent s, such as carboxy nethylcellul ose, are potentially

desirabl e. Foam po such as ropriate anionic.s act be
appropriate for Lf.h Sro?mc,f@pmp 6h°‘ﬁ8 g AFesent igan WO‘{”IH@?@&%‘& ‘g& gé’c é‘s‘ée
foam ng r esylekdriily abet d. @ﬁ3%5 ﬁn&ﬁxo@ﬁ?&f&kﬂblv about 0.1-2% Wyl R&GERYfhe detergent.

anti-foam ngq agents, such kyl at’ed pol ysi [ oxanes, elg
ixtures of any of the foregoing hydrolases are desirable, especially protease/amylase

blends.

20 Some of the adjuncts, such as fluorescent whitening agents. enzymes and
pigments, are sensitive to oxidants, and thus, may need to be co-dispensed in a separate .
liquid formulation. On the other hand, there are encapsulation methods 'and other
lprotective additives available for these sensitive materials, such as. for example; from
Coyne et al., U.S. Patents 4,863,626, 5.093,021, and 5,225,102 and DeLeeuw et al., U.S.

25 Patents 5,254,287 and 5,167,854, incorporated herein by reference. '

In some of the embodiments of this invention, such as when the delivery
execution is a multiple deli';'er}' of liquid formulations. there may ‘be a need for a
viscosity/phase modifier. Exemplary such materials include alkanolamines, especially
tricthanolamine, and a wide variety of polymers, including water- soluble to

30 water-miscible polymers, such as polyethylene gycol, polyvinyl alcohol, polyvinyl



di net hyl pol ysi | oxane, mould be desirable. 10 : In certain
har d suréﬁgﬁﬁé% aners, I's desirable to incorporate a source of

parti cul er to act as abrasives. Abrasives are desPCIIISS7AtPA/nct s
for cleaning eC|aIIy\pprS|stent stains.. Abrasives can be

‘'sel ect edadetaten mlmcasdmvm? cqoypalyimgesr afi actylies acid, co-polymersgalcmptrerylic @€idudi ng,

but t
por |1 e, b S8t fherebF, Ot obrhRS flchhaechASH: ARRER gullCpESabIE R other -
abr asi Veﬁatﬁlhﬂy eﬂc&ﬁrnng&mlymers Ncsaqdebns systents, an thelather hangy varcbe tHickedepar

tripoli alciu hos ee ,Brodbeck et al,. S. Patent
5 5b9, 71With Tl §'ﬂ 823 e pf| PeCipigted siisps, sHgh 85 Q%,OZ_: . all of
whi ch are incorporat ed herei n by reference. Qther types of abrasives

~incl ude wat er sol ubl e rrat erial s present- in an -anount such as to
exgeed their Aotitrbdéposifionn agentsr suchesi peyboxy methylceleiulpmt prsn potesitiady

Do ket o RS eyl e Rigfal HnolF sttt BE Yo sBprimaRt o

sodi um t pchdiar iréind cARBY I fhk @ase of excess fo(ahﬁli@l@suhim@ fb@ﬂtthdﬂ)aﬁk of eer(&mae U. S.

Pat ent Application Serial, No. 08/ 718,089, file ailgx 5$e tenber 17,
1996, -ensurfactants; O antirfeamingh WEERY SEPEhI éasapraliated - paly; &b ed Ster ei n

by refer d be desirable, Li qui d- Medi um 25 So that
t he cor-r@%@aﬂngdﬁﬂ %cvﬁu\}e ?n%srlredll ents are dosed, the i nventive _
conmpounds are conbi ned with a liquid medium nost preferabl y, an inert,
nonreactive erall aki this

i 80 pri nci pal | JGsTtain hgﬁd \i)g?@;eeleaners ¥ 2P cdestrable’ tq 1 :f?r%c%%gﬁf%du\‘& Io'fqu' d

nonaqueoﬁﬁ-nﬁﬁlhtéeﬂiaﬁer twachen abrasived.e Mﬁwsnmt desirablei &ljuncts for cleaingf err ed
to use deionjzed water, although in the |ei31 Fgﬁ% scal e panuf, act e of .the
qc

i nvent i vespegiglly pers1steqt,s§fmsd AbTASIYES F3nsS sﬁ%f Wide vgEerRiRastgulate 1o

sol vents ibRsdsd Biynet Yer )t S.
Sone pr e?&rrea% or ganl é‘gﬁ{\%%tegrtg % %usuél ngﬂﬂ&c\g@a’s 5 Deats) polyim pressure
of at | epadite) sflth smdl-zlgudatar@ﬁ# ethey Cihswhrblesahmghmctmmteﬂbmtvesﬁl’faﬂlw east 1

pﬁ?%@g 7pospible such as quaxg) puxmce ?:)lgspar tripoli and calcium phosphate. ng Brodbeck

wat er. Teeal QD8 Paertd, 529119, atsEChoylettalcULS) Patntss)5 54, Elea:rﬁh‘SgdlmﬂB,aﬁloé‘ct ed
fromderr] al kanol, Cerr] al k){hene gly et her, d mxtures

t her eof . WikShe 9% mcgméated lhezsin \’bat@ e Other tYE‘?fl g beaﬁwe%l |1%ﬁ3

organi ¢ E&LM@%&%M gféséﬂ iRGn YdouhZ&iflh ad B elebRiRlr HRBIRG if Wats! I%ﬁvmg

f r om net hano an n-propanol , I sopropanol, butanol; pentanol,
hexanol , atpbrtion thexrenf)umdxs.%lved Thesqcmypestofanabnalsmchnk alkaticmetek bigarbonases,t he

500 MR S RO ek o Db et 0

propyl engborax) and pentaﬁsaa&atwtsékem Payeid| SpplivadontiSeridl @¥o. t 08718059, (filedr
sol vents, such as ani nes, et hers, esters, eac{ oxxl iC

aci ds, oSFBteml?m}'bclz?Péoﬁglﬂ&ﬁquand@éh W@W@ébasaﬁé' ingprporated herei
m xt ur es gtg%pe% In the case of certain am nes, e.g., nonoethanol am ne,.
di et hanoP m ne etc., such solvents are al so considered buffers (as
descri bed further above in 6) Thus, it -
1. Liguid Medium

25 So that the correct amount of active ingredients are dosed, the inventive

compounds are combined with a liquid medium, most preferably, an inert, nonreactive
liquid. Generally speaking, this nonreactive liquid is principally water, or water
combined with solvents, or nonaqueous solvents. For bench scale experiments, it is
preferred to use deionized water, although in the large scale manufacture c_f the inventive
30 liquid compositions, this may not be necessary. The solvents can be chosen from any
organic or inofganic solvents. Some preferred organic solvents are those with a vapor

pressure of at least 0.001 mm Hg at 25°C and soluble to the extent of at least 1g/100ml



s possible that, in certain instances, these am nes can_be bifunctional

herein. @dognasss exanpl es of solvents can be found in Kirk-Q hner,
Encycl opedi a of Cheni cal - Technol ogy 3rd, Vol. 21PCHFS972433%01
(1983), incorpgrated by referencel Ber ei n, Were the fornul ation

i s a nonaWasukherganie seluents Hend, ip theinyentionarepreferably seleeted fom G415

nment i oned e rovide the.conti.nuous_phase. Additionally, an.
i norgani Calloch?cﬁ,_ - Hﬁ&gﬂ%%&%ﬂ%ﬁ%ﬁj‘% s thergg s?’g’&"’é{%&g‘_%ﬂeﬁwﬁ%l d be
used as tgsublendt disperdiblOtaasic solvents 'maly also be utilized. Phe ﬁﬂﬁﬂdl%?#n bQ Selected

a. Laundré Products: Conpositions of fhe invention are useful "as or in

| aundry Irom methanqiy ethianni,1-propeatiol sisofrbpaohbutansl] pehtaksls hed@bE gV Fious

det ergent boost ers, det ey gnts with f20 . bl each, bl eaches, bl eaching
ai ds,  andPLELFIR! }SERSTS AR g%‘)fm? SEFBaIREq fianayielse be possible to utilizefinom
conpositi ‘ t Re: | £ 1 OV eani stain .,renmpval , spot
ombval , G o B g G A CRACUGR st BN PRy IcR R Bipytens”
Furt her bamkbitylené plyoolssandahixtires theroflt OiRr SoNaHES ishéPRSanhined, konssavengi ng
of free - dye during laundering to prevent dye transfer nbet ween
gar nent s ¢therseasters arbeaylic asidse uils, hydrocarbpas andhediles may be lnis¢d alope, or

b. Surface.d eaners: er progduct. applications. inclyde,.hoysehol d ¢l eani ng
product s, mg&ﬁq?@ger%o& EI“ Eﬁrcﬁgeb%fd%rté‘ﬁ‘rﬁlgesb &8b @Wg@ﬁﬁl‘%}éﬂuﬁ HWQPQPgHPPBr to
u Exengik.akdth solvents are al3d bbideréd Bine ibl ﬂ;rﬁ{% | $RREES, -
b;@hroom (f [ oor ,Sotvginl eatr?agﬁgé,couﬁfder) a%l@sa&ﬁnbé& ??l%h%#hfx oor ,’qt:i nk,
and countigppssible dlads in. censidiihstantas, [these kinfids ean pé bifestionallieias Gther

di shwasher detl%:fg.%gfs wi t h bl each or. bl each cI eni ng and c[ubbi ng pads are

h
cont enpl &P VERtS cal he found 19 er Jincyelopedia phEhemicaht i ve

A n’t LG O

conpositi 33 oy eas

PCT/ Uso 7/ oecbapldey 3rd, Vol. 21’?8'0#9%p (1883 Reararate DprekereneeheRsin. JReTE pot
renoval ahe fgandition is hednidi@oes oﬁd}ﬁgﬁiﬂ@i@ﬁi@ﬂic surfactants, asprévigedy 10 renove
food, rust, grinme, mldew, nold, and other typical stains found on

sudh sur fraeRtioned, can be used to provide the ¢pntineous phases udditienatly caminorganicear, t he
present i i as been.found to b fit, 5 . fromnmore acidic
condi t i on‘%g%p‘.t' 3&,& ?‘%&/@F ?Btﬁdg o‘feh‘gé? F%ﬁ%ﬁ&#&ﬁs theFantinueYSRhase. These pH s
can be fromabout 0 to about 8, nore preferably between about 2 and 7.5 At
t hese | ower pH | evel s, the extent of bleaching -- when the hard
surface cl eane8. Applications at ed with both t he MMA conpound and a

source of actiy X\Y0en -,- _.appears ..o be I nproved.
a. eLanM& BroduciEP Eompos&lons of gfinven on are useful as or in laundry

products, such as bleaching additives, detergents, detergent boosters, detergents with

20 bleach, bleaches, bleaching aids, and stain removers. Among the advantages derived
from compositions of the invention are improved cleaning, stain removal, spot removal,
whitening, and brightening of treated articles.

Further benefits from use of the inventive compositions include scavenging of free
dye during laundering to prevent dye transfer between garments (sometimes known as

25 dye transfer inhibition).

b. Surface Cleaners: Other product applications include household cleaning

products, such as hard surface cleaners to be dissolved in water prior to use. Exemplary
surface cleéners_ are tile and grout cleaners, bathroom (floor, toilet, and counter) and
kitchen (ﬂoor, sink, and counter) cleaners. Additionally, kitchen products such as
30 dishwasher detergents with bleach or .bleach cleaning and scrubbing pads are

contemplated. Among the benefits derived from use of the inventive compositions in



In one preferred enbodi nent of a hard surface cleaner delivery, as in the

| aundry 10 product formnul ation, a dual chanbered contai ner/di spenser
i s preferrnedose¥ssachanber contained an Herr]( erl‘&'fib%/:é?isut i on
at an acidic pH The other chanber contai ned agents to adj ust the

pH to the optinmumlevel, nanely, ani® kaline buffer and optionally, a

sur f act ant .suctoppplicatiepsire irapsoyed stin 2pe SR &eme 3! and,genstab gleaning of Hhy treated

‘per f.or manc | K ener Sime Nahiady g:) il sByinCiotind oB’
aesthetic Z%E%%ﬁs t? J;glso,('é?% b?‘%ﬁ’té‘ml’gﬁ h&éw’r}g?lgg%&ngtehg Wﬂ.f.%g s%?%sffgrred

del i very i suchsurfagg®er sprayer, which nust blend the tw -
solutions/fluids fromthe two chanbers prior to delivering the conbined
solutions as a spray. This coul d. be acconplished by either a

m Xi ng chanbe[), Iﬁrthbharﬁ}s&ﬂ'ﬁdgi diéaningOared, lﬂ'ledﬂresent inventiorshds€Ren fé\ﬁxd&oﬁﬁﬁéﬁm
target point by neans. of a diverter or other redirectjion neans. The __

sur f dct ant f?ﬂm%&@fi&rﬁ%fi@%ﬂ@jen?‘?‘ﬂﬁf Rﬁ)ﬂéha’b : g’d’éﬁ"”cﬁ?mﬁlaﬁ%“% éﬂ&é? BH'st r om
the diversgag@e fmén abou?@rtb Shdtut & ﬁﬁk@g@é@?ﬁﬂ&%&h dbout 9hf9Ts Atlthdse 16wEFTON

to include 1n hard surface cl eaners .l east one solvent to

“further enipkhlewels] tharktant of dteaching mewhenthe hasd gurfase clpanenjisi fapnilagdowith both
oorky sol terl L.0t.0 o, Lkl C an ' ' ol orants
gs prgvi- degﬂém&;ﬂpﬁ r%arﬁ{b%a %’?‘lgc%a s (ejoéc&ka T'gﬁpelg&;t?g’ré@}{s%@’e@?geff romt he

vari ous acids/alkaline material s di scl osed from5 are desirabl e,

as wel |l -as thickening ggents whi.ch allqw the.bl ended i gui 0
cling to verticgf1 ?E%F%E%@%dfe@w*"ﬁ%t qf&ﬂ?aB ﬂ'g‘fa(:ﬁlcg e,rdgﬁYﬁWTFé,mslﬁ? 1a21§9rgor
sur f @ct ant roduct formulation!iaf @l SRinisepéd/ edtiaindr/dispemer iO prefiatedeOfe chiraber

t hi ckening effect. may be created in situ as

LU the two, | iquid
streans ar €oBladdR THOMMATRGRII0B 2ban aridie PHy dile pgiey chamter E%’,“a’G‘Fé PRRIIER st
in adjulst ik §£ 9o f BE Bpriliifn TRV, nirdil O 2R allbfire VSLFRAARN ophéiig] faf er s
fromits contentration in laundry product fornulations in that a
hi gher t ot surfagtautnt Otheof agentspeewdnbe ipelpdeip for improvadpeleaning epeiforaangeat i o

can range f ut : bqugyal. r el y ut

10:1 to abcgl[}ﬁ%ﬁg& rr%%gglﬁé e#ggpgblq;)‘;mg%rcsmge Q~‘3): %?t %esgfbegétﬁp%?%l Igﬁabrg?]c og?:ﬁ,:
MA.15 fragrances)\OTRE/péfeid@d delivery is a trigger sprayer, which must blend the two
PCT/ US97/ 21335. flui b . — bi 157 fons as 2
Addi t i onal I59MUtieBs/fikids Seom ithe 1Y% ehAsebery P R delivering the combingd) SPUoni @8 2e an
effective Isprgl THis a6ild be acbexptishedcsiedites miXing chanbes, drigadirestb@two fuid
useful. Illustrative of . .such applications are pool, and s al'h
‘addi ti ves, SHS2MENQ 2 SeMEOBIHEFPOIN by IReape 0k7 divgergy other re mc“mb{i’?e‘!fgr ¢

concrete, ShHa&ant & &l C}anié%@d M ehPbdst Eambdf tRAE De selecRd from the diverse The

advant ages of a Iqu| eaning or laundry product are quite evident.
C

Fi r 20, t he variety disclosefinbovdinpb UFrrthenritis somiion tp inclyderio dard sysfaes Flganers at

|l owi o ) . . . . |
o mul 1'pl AEEE s botked o Bl eliing perforpance S SsbaRt BHGbndiie 612
and | aunderpoogypobubie hatajaeiaro the lhpid)cleatery Ftagances ahd colmmpnsres pramdedi t i s

an-altor pai 7B Gy plsp e o s S A58 pr Safop sl HRIVAIS S

t hel ! ijq]yi g diﬁdlﬁbédgfrérﬁ Slari deatrhisle,! & e 3P ahickeningaagnts whithndloonthe blended
ts.
50! zes a rlgcfu?dsch cligg rtonsé]n_igal surfaces, such as colloids (clays, alumina, silica) or surfactants,

surfactant/solvent mixtures, or polymers. The thickening effect may be created in sit as
the' two liquid streams are blended at the nozzle or other delivery orifice, or pre-exist in
thickened form. The molar ratio of active oxygen : MMA differs from its concentration
in laundry prddui:t formulations in that a higher total amount is often present. For
30 example, the molar ratio can range from about 100:1 to about 1:10, more iareferably about

10:1 to about 1:1, most preferably about 5:1 to about 1:1 H,0, : MMA.



"Aspects of the invention will now be illustrated by the follow ng exanples.

It will be understood that these exanples are intended to
illustratWOMAd5330t to linmit, the i nvention. 15 PCI/USY7/21335
EXPERI MENTAL EXAVPLE 1

In general, N-quaternary acetonitrile corrpounds are readily prepared from

N-acetonitrile precursors by enpl 0)‘/'|7ng sel ected al kyl halides and using-

wel | -known . Additienaliyh epn-doussholsia prosiuct spplicatiensiaee deﬁﬁempllmeﬂ lwhere an

Menschut ki n 5. 58 189 Physi k Chem ,

6, 41 (1896ffeé}xvﬁr18ﬁ§rﬂkf afg:F 8%?"5’59??;55"‘“‘3'6?@ ‘“é‘%ﬁf’(‘w&&")ﬁ? 1s use%ul lustragivg)of ang

Arnett, J. séth appliv@tiodsosre, pdb@%nd%ﬁ?adﬁﬂtﬁéﬁ))as Wil tagedledﬁﬁfshﬁdfexﬁcf]\é dﬁ%ﬁé © ed
'S

in Ger man patent application CS 44 312 12, pub

1996, and thdpﬁgconcrete stuccowﬁegwwmw plastie qurfaeds.co- pendi ng appl i cat i on

Serlal No. , of inventors James E. Deline et al., entitled
"Process for Preparing N Al kyl Amoni um Acetonitrile 25 Conmpounds™

(JSSsDocket No. Th@%ﬂ@axﬁig%HSfahggﬂtdIbaﬂfn gHiIAIhdRY oaii'&%é)&&ﬁéé‘/#déh%rﬁr& ¥

reference. ounds having the Formila | structufre have
a sat ur at eIMArpmpauRds|atgstable in hydrogen peroxide; aljowing sematilitylin fardiwatioangi ng-

I;grgf) 21 3 g 320 smgf%l éorr]n?alrge@ o? Eiﬁ;l%rr %?ulltgplg %gﬁtg]lngrl Qe(‘flvgryaéanq;% formulated. Liquid cle%ng

PCT/ US97/ 2338 fundering products ﬁ,@%&@ %réatﬂ%dé%%drﬂy BnBiheS A lgtahﬂgab?% edehese

conpounds w | |- nost "conveni oun ready

havi ng t hetheqrodutt fornmlaténto oé‘feahphﬁ productiisen a!l'émﬁﬁ%)&r ﬁk’éfe@ﬁ%& cOhsumer
inventive nitriles hereinafter described wll @%I n with a norpholine (see,

e.gl0 the Product Inlaundsy products, the liqwid pradurt is Aesiesblentolpeespbt oitargst stsinsened
rings is a 1fe'd%l§l‘?csa?1d N-met hyl acetonitrile aziridinium as an
exanpl e of Tour nenber rlngs there is azetidine, e.qg.

N-et hyl - N-nmet hyl acetonitrile azetidinium as an exanple of five

menbered rings there is pyrrolidine, e.g., N-butylacetonitrile
pyrrolidinium Aspegts of the invention wdhnw@edlusn‘atcdrwrtb@fodbmng\gmmples dtiailli on
to nor phol r acet nitr

pi peri di ni Bﬁ]%ngéggd;?%eggﬁp &% ﬁrgbv%snﬁ%%e&dgg ®; %u?tﬁef‘ﬂ %Otl ﬁm’t’ the
honopi peri thvantion. as an exarrpl e of eight nmenbered rings there is tropane,
e.g., ~ N-methyl acetonitrile-8-azabicyclo[3.2.1]octane; and, as an

exappl e of nine nmenbered I s octahydroindole, e.g.,
N- ngfhyl acetonitril e octahydroi nd#mﬂﬁ Mor e

particularly, in the preferred nmethod of preparation a suitable amne is

reacted with a nonoal dehyde or a di ZXIAMRIEE 1N an aqueous nedi um (Step A)
fol |l owed by 15 subsequent quaternization (Step B) with an al kyl ating

agent. In Step i& the reaction is .
n general, N-quaternary acetonitrile compounds are readily prepared from

N-acetonitrile precursors by employing selected alkyl halides and using well-known
synthetic approaches, such as are described by Menschutkin, Z Physik. Chem., 5, 589
20 (1890), and Z. Physik. Chem., 6, 41 (1890); Abraham, Progr. Phys. Org. Chem., 11, 1
(1974); and Amett, J. Am. Chem. Soc., 102, 5892 (1 980). Further methods are depicted in
German patent application DE OS 44 312 12, published March 7, 1996, and in the
concurrently filed and co-pending application Serial No. , of inventors
James E. Deline et al,, entitled "Process for Preparing N-Alkyl Ammonium Acetonitrile

25 Compounds” (JSS Docket No.: 0409.073US__) both of which are mcorporated herein by
reference. -

Compounds having the Formula I structure have a saturated ring formed by a

plurality of atoms, broadly ranging from 3 to 9, although preferably containing 6 atoms



preferably either in the pHrange from8 through 14, or the pH value is

mai nt ai ned at not |l ess than 2 in Step B. . '

- Thus, an wai98e3sa3th the formul a " pér/Ushini1330

is reacted as Step A with a nonoal dehyde or a di al dehyde R err] - CHO or

OHC-Rerr] - Gcéﬁg wher eby rr] is a chemcal bond or a (Jerr] to

Jerr] al kinctingthedeatony, Péﬁ?a@tlym these\eompuage will most convenigmtly st mith

.stands for h hy r an d or. an al kal i .netal
alcofipolhehiidhd ni¥ing HR Yt fnd G ERp Y B Bl Ber B teditoe £ o

cyanide in an aque

al kyl at i ngirp@ative Mtrilés héteafter descnbed Mﬁcﬂé %ﬂf‘?ﬁi ESE te s S@leating the

I ntermedi ate product from Step A g okﬁﬂoghé g %9§nohydr| ns,
e.g., fornHaonyldédl ﬁy@hn’h},'d%nmampimobthrdeancmhbrextnngs is aziridinepy.gpr oduct s from
t he al dehy These cyanohydri ns

d hyd d
do ndt reagfmf’ﬁ\yf%gtlrogwl{ HF’I( ?é(? ’fe?gﬂpiﬁ eﬁle&bw dpings thepdis r enewed
breaki ng dgyegg iﬁ e.,, N-eth l-NrH@th?%@&Bﬁi E'aQ&ndhﬁﬁrﬂ Qg%egéég%a@%? drogen

cyanide in the pro uct I S° posSI 533

PCT/ US97/ 2igiibered rings there is pyrrolidine, e.g., N-b lacetonitrile pyrrolidinium; as &8
. Wthout the procedure in accordance with the I nvention, Step B usually

proceeds example of sixmembesediringsyinaddifion to guprpholine, thereds pipgddiseysgs of the

dded al k 3 H.val t t
ari s of e CBORi e S A Sxiele f e drdige iongly
aci fj ¢ r eghemopiiptidiniies; %%h@ﬁaxﬁﬁl@%?b&ﬁtﬁlbﬁﬁerea— b} é%@%b% Q%efaﬂe am ne

nitrogen atom of the gl'ycinonitrile, s not ' yet
quat er ni zel-methylacetonitriler- mbmcﬁoﬂ 2uhJogtank; arideas an example ofalile/ ingmbered- -

starting fr.om cert ue so that, at the end of the addition of the
al. kyl at i ng" g™ %&ﬂ’@ﬁiee%g? ﬁo‘i‘i‘egf’la??fﬁn‘&?l?@mePHdPMes pl ace.
Non- quat er ni zed glycinonitrile in the final product can al so
represent an undesired source of hydrogen cyani de. 10

Step A gener at eMomspattlicallaﬂy, igelecprefested nfethdd of ppépatatioga saftable bhiigsigh 13 or,
especi al ly, t hr ough 15 is utilized. In this pHrange, the cyanohydrin
that is fo?eﬁ%fad "’@thamom dehyge asa dialdehyderinag anneoss nmdmm (&epﬁéfelll b and

t he, hydr og r.e-for .react to
Conhl ot 1 onbsCkRnl Afeuflichhii K08 with an iyl pRbT T S5 A e fBMIGE
preferably either in the pH range from 8 through 14, or the pH value is maintained at not
less than 2 in Step B. :

Thus, an amine with the formula

A NH
N
20 is reacted as Step A with a monoaldehyde or a dialdehyde R8-CHO or OHC-R*-CHO,
whereby R’ is a chemical bond or a C, to C; alkylene bridge, or an oxyalkylene bridge,
and R® stands for H or C, ,, alkyl, and with hydrogen cyanide or an alkali metal cyanide in

an aqueous medium. Step B is quaternization with an alkylating agent R'-X in an

- aqueous medium without isolating the intermediate product from Step A.

25 In Step A, cyanohydrins, e.g., formadehyde cyanohydrin, can be'.formed as
by-products from the aldehyde, that is used, and hydrogen cyanide. These cyanohydrins
do not react further with the alkylating agent in Step B so that renewed breaking down of
the cyanohydrins into aldehyde and hydrogen cyanide in the final product is possible.



1f one al so uses an excess of am ne. that amounts to 2 through 20 mol e % or,

15 especi ally about 3 through 10 nole % or; nost particul arlé of all,
about 4 tWoO®8gB533 nol e % based on the quantity ®CTURTRIARP ogen
cyanide or alkali nmetal cyanide that is used, then one achi eves

even nore extensive suppression of hydrogen cyanide and ancillary
conponents, that |iberate hydrogeneyanide, in the final product.

Step B generat efWﬁﬁ&g% Joxecﬂ@@tt dc8Sidhhce with tHRen YA 3165 Bsfally rokgalyced
bel ow 20 especi ally, not below 3. An opt m pH r'ahge for the
quat er ni zatin asuchfa Sty thal as a result of hydml;’dstﬁoﬁthe ad@ld dﬂcy}aung@aﬁcuha ipEyvahie

t hrough 4. f%fff s al sq nade an excess of al kyl ating
agent t hat offhsusactiopgnixtyre driffs offfram the alkaline or n°16¥al r@s(yemtomeftroasm o 25

: le %b h

gﬁeeachl 2\8/2%(1&&%3% "%kﬁel e%é F?/aeﬁéﬂgglﬁeegil ggmg‘?a?%ﬁé)? 38 H“Ié‘iéﬂla&"é“ and
the ?” bsi digfirtie glycinonitrilePHRAORAHOE yet Hesh qhm%mtiesemftar-ogmnepe@ﬁbﬂ it thet he
fina product Once the nitriles are prepared in

quat er ni zedlldy&atxm - startmgufmm ofcertdin pﬁwﬂmsodbat at the end of the additienefthe sul f at e
f f I I
V\g gn 8;”225? y&a?tl:lnlgségg t, no g}rthré reaction oty tkte g yc{n%gn%'xfeotzrtkngs pllarcl:e o%(-:cllu% ernized >

PCT/ US97/ 2
é@%ﬁmmtnlﬁ in the ﬁnﬁlﬂr%%"fcé caer1 ael\s/% lt'eglc'fs%net an undesired spurce %Ph¥dr06en

sol uti on. rexa S nperature I's abou
about 150[ eyardide. _ nore preferably about 70[err]C to about
110[err] C. The acid aqueous solution may have a pHin t he range of

about -1 to 6, nore preferably fromO to 3, with the heating being for a

period of the

veRtion vi 1 (0w B ts ber RNV BOS resultite gl miges o fralBP B0, )

Ibe u?de[ ﬁ t @§pbciaig! 10 ﬂﬂé@tﬁ%@ﬁ%’cﬁ&e&rlﬁ this peNdask, tie dy'ahb!ﬁ}di:iﬁtﬁat igfsimedtis t 0
im e i nvention

EXAVMPLE 2 presentin an equilibrium with the aldehyde anddbe bgdrogen exanLcmmdhgl theldi ti ve

Formul ati ons .10 referr preferred

ot et S fded adducts gan et tg Completiof Wikt BIHE 0 ELYS & %ﬂ%ﬁtﬁ&ddi tve

whi ch woul d be within the scope of this invention:

If one also ﬁses an excess of amine that amounts to 2 through 20 mole % or,
15 especially about 3 through 10 mole % or, most particularly of all, about 4 through 7 mole
%, based on the quantity of the hydrogen cyanide or alkali metal cyanide that is used, then
one achieves even more extensive suppression of hydrogen cyanide and ahcillary

components, that liberate hydrogen cyanide, in the final product.

Step B generates especially good results if the pH values are not reduced below
20 2.5 and, especially, not below 3. An optimum pH range for the quaternization of Step B
1is 2.5 through 5 or, especially, 3 through 4. '

Use is also made of an excess of alkylating agent that amounts to 10 to 40 mole %
~or, especially, 15 to 25 mole % based on the quantity of amine that is used in Step A, then
one achieves still more extensive suppression of the hydrogen cyanide and the subsidiary

25 components, that liberate hydrogen cyanide, in the final product.

Once the nitriles are prepared in quaternized form, formation of the preferred

bisulfate or sulfate form preferably is by heating an alkyl sulfate form, in an acid aqueous



WO 98/ 23533

PCT/ US97/ 21335 - TABLE |
| ngr edi entywo 98123533 Preferred Range More Preferred Range pdvbyesoA¥issser r ed
Range Ani oni ¢ Surfactant 0- 20% 0-10%
10. 0% Noni oni ¢ Surfactant 26 20% | 0- 10%
8.0% solidion. dforexampley g buitabte clé)zam%emperamre is about 40° @ toogout 150°C; -
6. 5% Sur f act ant h i G Su ct ant -20% .
0- 10%/0 more preferablly gbgut 70°C to ahrtrqglaﬁ;bé ;Epéxeous sogutlﬂgb}%lay have a pH in
3-6% 't Aot - %@e@ﬂlﬂgﬁ’ Qﬂ’ﬁ o ih8¥eing for a period
1-8% : therangeofa@@t 1106, mo uor escent |t3]émtr}11$h95é%lg}cg mglorap
0-1% . of about 1 to 80 hodrs. Agent .. Bui | der 0-10%
. 0-5% .. 1% - Preservative . . 0-0.1%
0-0.1% 0 02% - Chel ati ng Agent "0-5%
0-2% . .13
02005 Aspeciapfiheinventidy wibho be fisRel by the follogife examples. 1twil
0.1-5% t amipIs/ OB to illustrate, anf nbk t%qﬁmxt the |
0-0. 5% be understoo%%. g“%e o Fr artlgr ance0 '
0-0.5% invention. 0-0.5% Wt er . 0 95%
g.s. to 100% - Qg.s. to 100% ' [err]Inventive conpound,
preferably MVAMS, MVAS, MVABS or MVATS. [err] Can be either aci.d or

al kali, depending on pH of fornul ati @XANMPLER2NG from other 5

ingredients. In general, iicghe &Hquﬁl;&yt@(ﬂﬁ‘;eapd}mujagbng)ptl mal chem cal
storage stabilit

al pro uct from-1- ferably
0-2 add nost pr e&M&deﬂs"Sﬂﬁ@eﬁﬁ‘i aorg peef erred and m°%8§2%m’£§’1‘35%0§ 8in 5.
above are u t he sane
f oot not es a%%)éf‘%?ﬁggtgd lal.‘nfiry ad[dltbvg ‘?’helf)}égto e@ &%ﬂhﬁwﬁbi Q/@ gg?b n

PCT/ US97/21335



I.'n the next Exanple, a dual delivery systemas discussed in 3., above, is

di scl osed.

EXAMPLE 3
Chanber B
Preferred
Range

10. 0%

10. 0%
MVA
Preservat
Chel at i ng
Adj usti ng
. Dye/ Col or
Wt er

Part B (2

Preferred:

Range

6. 5% .

0- 20%
1%
Agent

pH Adj ust
Vi scosity
Dye/ Col or
Fragrance
Wt er

In the ab
conmpart me

whi ch woul d be within the invention.
WO 98/23533 Two Part Concentrated Laundr yPGES¥{235 Dual
ottle) 5 - Part A (1lst Chanber) I ngredi ent
Range More Preferred@\ Mst Preferred ' . Range
Ani oni ¢ Surfactant 0- 30% 0- 20%
Noni oni ¢ Surfact ant OrRBYE1 0-20%
' : ¥ 3-.600, : 6%
S5 deferred Range 7 | IMdggBreférred Range!
' ﬁlomc Surfacmﬂ U 1 20% 31(9“:/91% H
llnpmc Surfaﬁanlt;o Ve " |0-20% - 0. 2 nlﬁ%u - P
nionic Ethoxylgted) . 5/820% 9-10%5 % 165% 0-0.5% h
Surfactant - (- 95% 0.s. to 100% g.s. to 1§0%
rllqkm_gﬁagfiagnﬁa'cmt .2o%l ngredl ent [0-10% Prefies%ed Range Mor e
i ETTE : -
‘Hyﬁgé’ehgmwﬁ.e _ 0% o Byl ated %200 0- 20%
IMMasGeripesedint - [0-3-10%  Anphot e85 Sur f act ant}2%0- 30% b
Fluorescent Whitshilg [0-2% ENZYNMES |p.1% U195% ' 0- 2%
AE ekl O escent V\h tening 0-2% : 0-1% 0..5% :
P aVal Fal 0.4 O
.I il Djmtlut:l —logo% =16 /ﬂfsl%/n > /(;\ o | l.A).
fiver 0- 1[9%1% 9-051% 0.02% 304
Chelating Agent 0- 0. 5[65% . [02% 5% 2% 0-.0. 5%
3-0.5 = D .U 57
JpH Adjusting Saff” 7. 5 6(15%; ig’/o v 1005 1% 2000 Ron
o iscesipgMadifierpn 1 [00% 4 part B % be st or d34in separatel|
niDse/Colorant 0-0.5% 0-0.5% 0-0.5%
Fragrance 0-0.5% 0-0.5% 0-0.5% _
Water 0-95% q.s. to 100% g.s. to 100% J
'Inventive compound, preferably MMAMS, MMAS, MMABS or MMATS.
>Can be either acid or alkali, depending on pH of formulation resulting from other
ingredients. In general, it is desirable to attain, for optimal chemical storage stability, a

final product pH from -1-5, more preferably 0-2 and most preferably 0-1. The acids and
bases described in 5. above are utilized.

In the remaining examples, the same footnotes apply and will not be repeated.



I nterm xi ng (cross-contam nati on or prenature
reaction). At tinme : ~ of use, preferably equal proportions (or,
al'ternati wogsmhssdi nent, in a fixed ratio) of Par t pAraReH353
woul d be conbi ned by the user (for exarrpl e, by co-netering the two
WD 98/ 23533 |

PCT/ US97/-21335 In the next Example, a dual delivery system as discussed in 3., aba?8, is disclosed _
l'iquid formi‘l tio %) and.o ur.ed |nto for exanple a vvashl ng apparatus.

| ngr edi ent dVhich would'be Wythin thejaventioneq i nto t he appropriate Part A or Part B
so as ' to achieve the opt| mm physi cal and-chem cal storage

i ngr edi entEmmLEt:-,y Addi tionally,

or chanbers to prevent N
i.n an
B

~stability, and individual by
separate storage in.a | t] pl e del | very SysLem - oxidation-sensitive
materials, such asnr""Ogu donc%g é@’d&‘i‘jﬂg&@%@@nb@'g@tﬁﬂed in an
al kal i ne environnent, while t he aC|d stable B I ngredi ents, such as
hydr ogen peroxide and the MVA conpounds, could be stored in an
aci dsc envp m_(r_ﬂgtChﬁnb;&bl y, as the MVA conpound/ hydrogen per.oxi de

" conbi nat i g =D 8ttt lal LN o—gn

- di spensi nc-.- 1 1 ‘l”?f@"ﬂ&é'}?e ance

. condi tiong ﬁ‘k‘&nnl Feved fIPaF: stcRans ASTFEEE s TR R e T S I n
't he next Eﬁmnlp‘t%lffaﬁanpref ¢0-30% concent {0208 | aundry|®@di ti ve formuljption is
di scl osed [mblishic Suffacéini N1 fo-3082 Scope ofo.dgbe |nvenT| DID:0%
Exanpl e 4 Hydro, en.Peroxide 0% 3-6% S‘Ant Fated—taungly
Additive yerog ‘ nar e nt o W 0% d(j\':| Ve
Commer ci alfMMY erj al 0.1-10% ARr¥mi ¢ Sur f act2nt 8% |
Clerr] Al iBredeomivene 0-0.1% 0-0.1% 0.02%
Sul f onat e lchelating Agent 0- 3).}9n| oni ¢ SulgREtant 5% o, .
Neodol 25{+F——— Hy-d+eger—eroxi-de Sl ol
Cosnetic (RLANUSERS Fli je [0-5% 02%\A Conpould * 3. 5% |
MVANG* Dye/Colorant FlobPescent Wh|oes%h ng: 0. 2§6:0.5% l Tinopal
CBS- X Water 0-95% q.s. to 100% q.s. to 100% :

Part B (2nd Chamber)

Iz:gredtent Pre_:ferred..l_{ang'e . |More Preferred Mos‘t'?gefeﬁ‘ed :

G . Sex] %+ 70 7.7 |Range “- N

Nomomc Ethoxylated 0-30% 0-20% - 6.5%

Surfactant

Amphoteric Surfactant |0-30% 0-20% 1.5%

Enzymes 0-5% 0-2% 1%

Fluorescent Whitening [0-2% 0-1% 0.5%

Agent

Builder 0-10% 0-5% 1%

pH Adjusting Salt 0-10% 0-5% 0.5%
 {Viscosity Modifier 0-10% 0-5% 3%

Dye/Colorant 0-0.5% 0-0.5% 0-0.5%

Fragrance 0-0.5% 0-0.5% 0-0.5%

Water } - 0-95% g.s. to 100% q.s. to 100%

In the above system, Part A and Part B would be stored in separate compartments
or chambers to prevent intermixing (cross-contamination or premature reaction). At time
of use, preferably equal proportions (or, in an alternative embodiment, in a fixed ratio) of

10 Part A and Part B would be combined by the user (for example, by co-metering the two



Agent . Bui | der : 0. 5% _ Sodi um

Chloride . Preservative 0. 02% :

But yl at edey!mBs;& ol uene Chel ati ng Agent  PCT/US$9J421335
Dequest 2010 pH Adj ting Agent 1% . '

Sul furic Acjd ?l /[ Phase Modifier 1%

Tri et hanol Alguifbformulations) and poureda;,t@ or examp ¢, a washing appgrajus; ojpgredients L
Vari ous Ve
QOIS be placed hnto the approjr_JE'ééqfa?p& or Rart B so as to acl'?f\% ée/??ﬁer |y

D.l1. Water presently co

avai | abl e rpysicalaind chemical storage stability, and mmhduﬂexgmdﬁxmlﬁhtyamaﬁmmllal |y
preferred two part concentrated | aundry additive is disclosed
whi-ch is wa}ﬁepamwestqbrng@mq r@nlnple delivery system, ox\datix-sepsitiye materials, such as
PCT/ US97/ 21335.

Two Bart CAFAURE PERIEHER SN Sored i plkeline environrpept, while the acid HEHTE' © ©
| ngr edi ent 1?%‘1'ed1ents ‘such as‘ﬂﬁv_drégen peroxide and g&w Eéthpé(BidS! doald be stored in an

Ani oni-c Surfactant Al kyI benzene Sul f onat e
- Noni oni ¢ Smcfmmmtonmenﬂ Bizially, as the MMA coinpoid/Iffirdgen peroxide combinatidsy dr ogen

Per oxi de .. Cosnetic G.ade

2. 00/;( ! works best lm%alme environment, quq, dispenyingiinte the alkaline \@I\/A\@o}yater, the

But'yl at ed 2%

Dequest 2 O%Q{ﬁgflomwﬁ%ndmop‘s Xguld tge achlgg&# ﬁﬁddﬁiﬁ‘gﬁﬂénsmg

Phosphoric Acid ' , Dye/ Col or ant. : 0 0. 5%

Various Vendors Vat er S. to 100%

Par t10B ] dgrtb@n@mExample a preferygd egncentrated laundry addqufqml,lqgom is

Materi al dxscloseyo wrluéh” is wxgi['nrl1 ﬂxeyslcglgeegf the mvenﬁon ‘Neodol  25-7
Example 4

Concentrated Laundry Additive

b WHYAGveT A L Commercial Materid
Anionic Surfactant 8% Ci2.s Alkylbenzene
Sulfonate
Nonionic Surfactant 5% Neodol 25-7
Hydrogen Peroxide 5% Cosmetic Grade Peroxide
MMA Compound 3.5% MMAMS*
Fluorescent Whitening 0.2% Tinopal CBS-X
Agent .
Builder 0.5% Sodium Chloride
Preservative 0.02% Butylated Hydroxytoluene
{Chelating Agent 2% Dequest 2010
|pH Adjusting Agent 1% Sulfuric Acid
Viscosity/Phase Modifier |1% Triethanolamine
Dye 0-0.5% . Various Vendors
Fragrance "10-0.5% S "
" ID.I Water ' q..
15 " *Not a presently commercially available material.

In the next Example, an especially preferred two part concentrated laundry

additive is disclosed which is within the invention.



Sur f act ant - Noni oni ¢ Sur f.act ant 1.5% : Barl ox 12

Enzynes ' _ 1% Novo Protease Fl uor escent
Wi t eni ng,,ogs,wg;3 ' Ti nopal AMS Agent  pcrrusEmitder

1. 0% Sodi um Chl ori de pH Adj usting Salt 0.5%
Sodi um HydrOX| de Vi scosity: | fi eE 3%

Pol yet hyl ene d ycol Dye/ Col or es 0-0. 5% .
Vari ous Vendor s Fr agwarfiag Concentrated Laypdgy Aggitive _ Vari ous
Vendor s Wat er g.s.-to 100% 5 In

Exanpl es @alt Ael ow, exenpl ary dual chanber hard surface cl eaner

formul ati ons SO % o UGk L OT

a |l aboratory [ oS AR B

applied to bi : ed ceran

m m ¢ bat hr o¢NorgonixiBujfactaét pr (8% et ary M n
~determ ne cl {RIrSken PEGERT TRIERs To cal |br@Js,§et{cr@§adgol orineter, clean tile
“was used, ang—36- —t-hef—the oLcrrlchl w*o&s-—lbead-—'ﬂﬁeﬁ,——fter t he
i'nventive cl e hg conposit bh M}"ﬂﬁml ied the ¢ i meter read
the tiles, arfrestvativeeadout d i ndi cat ¢BuplatedHydroxyelesvel  at

various el ap ematihgmgehm ervages. In the E,mqﬁusmos t he pH lTevel }Nas varhedhto '
conpare e at—drferT Fs—Part—=A ntal ned t he
I\/Mrﬁr\pcorrpound pI;.ArdiLﬁmp Séft_ _fFA: . . %iﬁ.ﬁﬁqﬁg"ﬁ% -.

PCT/ US97/ 2134Byé/Colorant — |00%% i de _and |Yermusr¥eadors part B contlpi ned an

al kal i ne mat gwhatet . q.s. to 100% ' ' j

Exanpl es 6-8k ——

ApEreCen ; A SR Commercial:Materia
Nonionic Ethoxylated |6.5% . Neodol 25-7
|Surfactant.
INonionic Surfactant 1.5% Barfox 12
{Enzymes T 1% - {Novo Protease
Fluorescent Whitening 0.5% Tinopal AMS
Agent
Builder 1.0% | Sodium Chloride
ipH Adjusting Salt 0.5% Sodium Hydroxide
Viscosity Modifier 3% ) Polyethylene Glycol
Dye/Colorant - 10-0.5% Various Vendors
Fragrance 0-0.5% Various Vendors
Water q.s. to 100% | '
5 ‘In Examples 6-8 below, exemplary dual chamber hard surface cleaner

formulations were created and tested for stain removal performance against a Iaboraiory _
milc}ew stain (4spergillus niger). The stain was applied to bisque tiles (unglazed ceramic
tiles to essentially mimic bathroom grout). A propriétary Minolta colorimeter was used to
determine cleaning performance. To calibrate the colorimeter, a clean tile was used, and
10 then the sta_ihed tile was read. Then, after the inventive cleaning composition was
applied, the colorimeter read the tiles, and the readout would indicate % stain removal at
various elapsed time intervals. In the Examples, the pH level was varied to compare

performance at differing pH levels. Part A contained the MMA compound, hydrogen



I ngr edi ent . o Exanpl e 6 Exanpl e 7
B

Exanple 7 A B Bl end A
Bl end WO 98/235333 Bl end Herr]err] 4.04 . PCT/USIT2233§52
4. 04 2.02 4.04 LSS 2. 02 MVAMS 10
5 . . 5
H err] s eI:bQTomde anjiabuffer Part B containeéil& alkalgxleégatenal. 0. 45 0.89
0. 45 :
1 0.5, NaCO, . ' 0 ' 10
10 5 - Herr]O bal ancElm;n!ﬂiﬂe- bal ance  bal ance
“bal ance bal ance bal ance bal ance bal ance - pH
7.6 L - : l\/bI ar
3 (ingredientiskran i Bxample§ - i mp ximpie sty g Of
Herr]Jjerr] |a IBVANVS I ONBichh =' anpl es
.6-8 wer eibe st dalodl OF [perT Or [FRICE [aby A _ 3 bed
above. |||Mﬁ)ﬁﬁ§ w)und trat, @t ' get—fjosages
of 5 ) o tve—te- Tt - e e H3—MMAVS - -
had bet tfet—st-gr-i—tefpval—r —— el ‘ r |
gt aphi ¢ qu)'fde,m cted in Fily 1. lin whilch thel Y axi tain

renoval [Ma®e X axis 1% ti i n sieconds|! The |dat a depi ct efd® have|sbeen
adj ust €qubOT |balance |balance 1U[6hfGce | b al Ot ha vere

t he i nvgIgTve joreachrnygg formot-atjrom— 3 waS—appH-eto 16

It ist derstood—that—whih ' i - ove in
conj unctirsgbrwWift h pref err ed speciffic enbodi nent s, tjhe descri pt i on and

exanpl egi@re intended to illustrate and not lini.t the scope of
the i nv@¥#¥h | which is definediby the appended, cI 1.2i 8.

WO 98/ 23533 o

PCT/ US97/ 21335
' The formulations of Examples 6-8 were tested for performance in stain removal as

described above. It was found that, at lower pH's, the formulation -- at equal dosages of -

active, i.e., at a 3:1 molar ratio of H,0, : MMAMS -- bad better stain removal

L

- performance at lower pH. This is graphically depicted in Fig. 1, in which the Y axis is %
stain removal, the X axis is time in seconds. The data depicted have been adjusted for
100% stain removal by focusing on the area where the inventive bleaching formulation

was applied.

10 It is to be understood that while the invention has been described above in
conjunction with preferred specific embodiments, the description and examples are
intended to illustrate and not limit the scope of the invention, which is defined by the

appended claims.



Cl ai s L A liquid cleaning conposition including a.
conpound with the structure of Fornmul a |

FORMULA | W@98733533 5 wherein Ais a saturated ringdrrusyeoidy five
atons in addition to the Nerr] at;ﬂq the five saturated ring
atons being four carbon atons and et eroatom the substituent Rlerr]
bound - to the N[err] atom of ClgimBormula | structure including.
either (a) a (Jerr] alkyl or alkoxylated al kyl where the al koxy
is Cerr], (b) a (Jerr]cycloalkyl, (c) a C[err] al kylaryl, (d) a repeating
or nonrepeat| ng al koxy or al koxyl ated al cohol, where the al koxy
unit is CJerr], ( & liqudjclqaning compositien including & Kompevnel Withthd starcturosr r |
are each HFoﬁn%qrr]al kyl, cycloalkyl, or alkylaryl, or a repeating or
nonr epeati ng al koxyl or al koxyl at ed al cohol where t he al koxy unit is

Cerr], the Rlerr] and Rerr] : substituents are each H a (err]
al-kyl, cycloal kyl, or alkylaryl, or FORMEBAIING Of nonr epeati ng
“al koxyl or al koxyl ated al cohol ere the alkoxy unit is Cerr], and wherein
Y i s an .ani oni e‘r on and Z is in the range of 0.to 10. 15
2. The | IC]UI d conposi |on of C|@_C1 V\/nere‘é said | |qU| d includes an

"~ inert, nonreadtive i RRC‘N - 21,0 .. The liquid
corrp05|t|on of claim?2 erein ald I|qU|d S selectedfrom wat er,
organi c.sol vents and m xt™Nres er eof . 4. The i qui d
corrposition of claim1l wheréin Rerr] is a .lower alkyl. 20

The I ui d,conposi n, of cl ai wher ei n err] '

5 Th PHERASAT T SRicklenTirg: fopnal Ry Svipcrcet I ABRoY tothe T Borh the Eveor
hydr ogen. saturated ring atoms being: four calbéh itbﬂk“aﬁid 6 HERAHdrh Offte %bs‘iit@énglé bmﬁc? ein
the heteroatom.is oxy %en or
liquid confsotbedYiatomfo dhanmmlaAmmretmdudmgmbm(ale-wm alkoxylated

alkyl where the alkoxy is C,, (b) a C,, cycloalkyl, (c) a C,.,, alkylaryl, (d) a repeating or

nonrepeating alkoxy or alkoxylated alcohol, where the alkoxy unit is C,, or (€) ~-CR;R,C
10 =N where R, and R, are each H, a C,,, alkyl, cycloalkyl, or alkylaryl, or a repeating or
' nonrepeating alkoxyl or alkoxylated alcohol where the alkoxy unit is C,, the R, and R,

substituents are each H, a C,,, alkyl, cycloalkyl, or alkylaryl, or a repeating or
nonrepeating alkoxyl or alkoxylated alcohol where the alkoxy unit is C,, and wherein Y

is an anionic counterion and Z is in the range of 0to 10.

15 2. The liquid composition of claim 1 wherein sa1d liquid includes an inert,
nonreactive liquid.

3. The liquid composition of claim 2 wherein said liquid is selected from

water, organic solvents and mixtures thereof.
4, The liquid composition of claim 1 wherein R, is a lower alkyl.
20 5. The liquid composition of claim 4 wherein R, is rﬁgthyl.
6. Thg liquid q:ompositign of claim 5 wherein R, and R, are both hydrogen.

7. The liquid composition of claim 6 wherein the heteroatom is oxygen or
sulphur.

8. _The liquid composition of claim 7 wherein the heteroatom is oxygen.
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PCT/ US97/ 21335 9. The liquid conmposition of claim 1
wherei n tW@8B23%38erion is either al kyl sul fate, bPCHYSRT/21335
sulfate, tosylate or m xtures thereof. o 10. The liquid
conposition of claim1 wherein said@ ) iquid conprises a nonaqueous

11 quid. 5 _ . 11. The, |'i quid conposition of claim1l0 wherein
sai d nonaqueous i quile hqm‘},“f"mpoé’&?ﬁr? eﬁlmgﬁi‘m%@ﬁi@ﬁi@“ﬂﬁm&c’csa%r

organi ¢ soh [&h&'ate?ﬁisﬂiifﬁﬁ,%ﬁﬁté}t]agjl%for mixtures thereof. 12. Aliquid '

bl .eachi ng ‘cofmposition, conprisin a conpound

having the structure of Formula | : .
FORMULA [err] 10. 1The liquid cokifpositionof chird 1Seréinlsaid liguibconiriseslaby five
atons in addition to the N err] atom the five saturated ring

at oms bei ngotagyeousdidmidh at ons and ‘a heteroatom the substituent R err]
~bound - to the Nerr] atomof the Fornmula |I structure including
either (a) a (Jerr] alkyl or al koxyl at ed -al kyl where the al koxy is

Qergl, (b) a Cuerr] THE HofRl doplposiioh of e 1Dtk Sl nofbhefud RAEAL | N0 O

nonrepeati ng al koxy or al'kox al co ere t Xy u IS
Clerr], orcdmprises liquidoniéii surfactines; bigahierso]ventsharmixiires theredfid Rlerr] are
each H, a (Cerr] alkyl, cycloal kyl, or alkaryl, or a .. repeating or
nonrepeating al koxyl or al koxyl ated al cohol where the al koxy unit is .
Clerr], the 12. ©  Adiguid pleaphingpempositior somprising's are each H, a (Jerr]

al kyl, cycl oal kyl, or I gg}i 0 nonr epeati ng
al koxyl or al koxyl at ea(f%g*ﬁgg%dollmv\?éﬁerg e a qgg:)??{lﬁlr?ilt is Clerr], and wherein
Y is an anionic counterion; and 20 a source

of active oxygen. BESGRMUILLAg | i qui d bl eachi ng conposition
as in claim212 further including Rq ' chel ating agent. '
0

14. The |iquid bl eachi WQ/C%E tion as in claim212 further including one
or - nore of a bri‘ghtenin ent and a-y§i tening agent. 25
15.  The liquid bl eachi fg conpo 1%%1‘5‘?1‘1&%

g omeitm o IR

10 wherein A is a saturated ring formed by five atoms in addition to the N, atom, the five
saturated ring atoms being four carbon atoms and a heteroatom, the substituent R, bound
. to the N’, atom of the Formula I structure including either (a) a C,,, alkyl or alkoxylated
alkyl where the alkoxy is C,4, (b) a C,,, cycloalkyl, (c) a C,,, alkaryl, (d) a repeating or
nonrepeating alkoxy or alkoxylated alcohol, where the alkoxy unit is C, 4, or
15 (e) -CR,R;C=N where R, and R, are each H, a C,,, alkyl, cycloalkyl, or alkaryl, or a
repeating or nonrepeating alkoxyl or alkoxylated alcohol where the alkoxy unit is C,,, the |
R; and R; substituents are each H, a C,,, alkyl, cycloalkyl, or alkaryl, or a repeating or
nonrepeating alkoxyl or alkoxylated alcohol where the alkoxy unit is C,4, and whérein Y
is' an anionic counterion; and ' ' '

20 . a source of active oxygen.

13.  The liquid bleaching composition as in claim 12 further including a
chelating agent. | |

14.  The liquid bleaching composition as in claim 12 further including one or

~ more of a brightening agent and a whitening agent.

25 ' 15. The liquid bleaching composition as in claim 12 further including at least



WD 98/ 23533 - .

PCT/ US97/ 21335 one enzyme. 16. The liquid

bl eachi ng wosgsssd i on as in claim 12 wherein Rl err] of thePCTUSI7213360r mul a,
| conpound is a |ower alKkyl. 17. The |iquid bl eaching
conposi-tion as in claim12 wherei ngW@e Rlerr] of the 5 Formul a |
conmpound i snmmne ' 18. The liquid bl eaching
conposition as in claim12 vvhereln Rlerr] and Rl err] of the

Formul a | conpoynd are bqth hyd d
bl eachi ng. co%oﬁgt i orﬁ‘& ﬁﬂ‘Hd %W?@P?P t%emhﬁmogld’f‘keo?m de e t he

Formul a | 20. . The liquid bleachlng
conposition gﬁsq | EQO@ngedv}lﬁgrereiégyt he counterion of the Formula |
compound is either al'kylsulfate, bisulfate, sulfate, tosylate or m xtures

t her eof . 17.  The liquid@ bleaclu’ﬁga:okﬂposiﬁdntﬂseiaodiaing 12 oviosintthe IR;a6f the
claim 12 wherein_the sou ce o active oxygen is selected fromthe,
group consi WH@ (‘PPWHP &é’ﬁe ¥'1rOX| de, Caro's acid 15

(peroxynonosul furic acid), and then, as suspended particul ate oxidants, -the

| kal th
al kal i ne ear c}r ogen e %{?‘hlgﬁ%{ co Sp&?t{oglaistm%ﬁ‘l 1PRhERPR Eand R, of the

persilicate, m xtur es- t her eof

22. The MUunmﬂIhbﬁ@mhnmguﬁmﬂpmﬂhbgmm as in claim?2l wherein the sour ce  of
active oxygen is hydrogen per oxi de. 20 23. The liquid

bl eachi ng conposition as. in claim12 wherein sa ui.d

bl eachi ng conpod®t i onlhedliqwid plgaching ?qmwsm?mase%m#gaﬂ@fﬁml}wmmm of

24. The | tion as in claim23 wherein the corrpound
of th or W+F€§|Hg&.g;d(i9 our ce of active oxygen arg delivered in a

first chanber. 25. The |iquid bl eachi ig conposition as
in glpai m 23 whergl n e licquid bleaching composition as in claim 19 wherefti the counterion of

the Formula I compound is either alkylsulfate, bisulfate, sulfate, tosylate or mixtures
thereof.

21, The liquid bleaching composition as in claim 12 wherein the source of
active oxygen is selected from the group consisting of hydrogen peroxide, Caro's acid
15 (peroxymonosulfuric acid), and then, as suspended particulate oxidants, the alkaline earth
metal salts of percarbonate, perborate, persilicate, hydrogen peroxide adducts, and

mixtures thereof.

22.  The liquid bleaching composition as in claim 21 wherein the source of

active oxygen is hydrogen peroxide.

20 23.  The liquid bleaching composition as in claim 12 wherein said liq'uiol g

bleaching composition is delivered in a dual chambered container.

24.  The liquid bleaching composition as in claim 23 wherein the compound of

Formula I and said source of active oxygen are delivered in a first chamber.

25.  The liquid bleaching composition as in claim 23 wherein the compound of

25 Formula I and said source of active oxygen are delivered in separate chambers.
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25‘+ » Formuta | and said source of active oxygen are delivered in separate
chanbers.”’ - WD 98/ 23533

PCT/ US97/ M@ 38{23533 29 26. The | i REHUSITEA3IH ng

conposition as in claim 24 wherei néqr st chanber contains a
The.li 05|t|on

a5 i n ol g m 26 iy ei 0% daNidRlpching ppmposition 8 jpcids 2 VhERHA HEQchambec .
5 ontmgﬁabuff&m&mgﬁﬂd bl eachi ng conposition as in claim 27

wherein the pH of total conposition varies fromO to 10.

29. The Iiquid bI each| ng conposition as in claim24 wherein a second
hanmb tai ns_.an a erial.

chamber contains,z aer iqu g b[m eaching composition as in claim 26 wherein said buffering

material comprises an acid.

5 © . 28.  Theliquid bleaching comj:osition as in claim 27 wherein the pH of the -

total composition varies from 0 to 10.

29. The liquid bleaching composition as in claim 24 wherein a second

chamber contains an alkaline material.
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