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1 PROCESS FOR PREPARI NG N- ALKYL AMVONI UM ACETONI TRI LE COVPOUNDS

Fi el d of wdnes/dzgpent i on The present inventi orcyarsenaiily
relates to N-al kyl amoni um acetonitril e conpounds useful in
applications such as bleaching and cleaning and 5 particularly relates to
a process for the preparation of such conpounds. Thi s
appl i cati on | BRGCESSNEGR BBEPARING NN-{PKYL (FMMONIUM SCETCNITRILE C®MAGEIRO2, fil ed
June 7, 1995, entitled "N ALKYL AMMONIUM  ACETONI TRILE  BLEACH

, ACTI VATORS, " 10 inventors Arbogast et al., of comopn assignnent
herew t h. Pi uany;ngy%drwentlon Per oxy
conpounds are-é@#ggtggé§%¥eathrng-—- agents, and conpositions

i ncl udi ng nnno- or diThe uﬁrepenbxy@@ﬁ@td@@pdwﬂm%ralEYuséﬂateSorto

I ndustri al ggﬁg S X

Pat ent %%@?&2 | ssue Decerso &tll@ ,cc?nhd;dg]r}[dofsﬂ%&l th%

al . di scl ose@Pllkﬂaéé@r‘i‘isng SUhpodft i Bl"@ac F-HSI udffy cleatyé\q)xm
conpounds suchhaagi¢unaragereistesi to ancptesd [feri thphphepacation of

Per oxyaci ds (als known as, "peracids") have typically been prepared by
the reaction ofYTRAR WQ§S' acids with hydrogen peroxide in the
presence of sulfuric ThiscappliFetierahpl 2, cantSinuziticon in IBVLLQ IeE
inventors 25 é\&r%g_o%kl 0§I’4‘?§5 zsissﬂfﬁd%@% 1% CE&E{@E@%

met hod for makin eroxyaci ds i n"whic hi gh Solid put may

be achi eved. AL P AMMO IUHOV\B@EFTONIEP%HEI arBL EA%‘Feaﬁ‘ﬁ%V %ducts
containinq;peqnﬁgyadigxnnxuug&sﬁendttoanose bEeadmmmpﬁM)aggigﬂméh@uring

storage, due HP decqonposition of the peroxyacid. The relative
i nstability of d&%@cid can present a problem of ‘storage stability
for conpositions consi sting of or including peroxyacids.

SUBSTI TUTE SHEGEWgddtidd % the Invention

Peroxy compounds are effective bleaching
agents, and compositions including mono- or di-
15 peroxyacid compounds are useful for industrial or home
laundering operations. For example, U.S. Patent
3,996,152, issued December 7, 1976, inventors Edwards et
al., discloses bleaching compositions including
peroxygen compounds such as diperazelaic acid and
20 diperisophthalic 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. Patent 4,337,213, inventors
25 Marynowski et al., issued June 2%, 1982, discloses a
method for making diperoxyacids in which a high solids
throughput may be achieved.
However, granular bleaching products
containing peroxyacid compounds tend to lose bleaching
30 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.

SUBSTITUTE SHEET ( rule 26)



2 One approach to the problem of reduced bl eachi ng
activity of peroxyacid conpositions has been. to include activators of
hydr ogen peroxi de or an active oxygen source. U S. Patent 4,283, 301,

i nvent or WPSBR36015 | ssued August 11, 1981, discloses bl eachFTES97/21111
conpositions I ncl udi ng peroxygen bl eachi ng conmpounds, such as sodium - -
per bor at e nmonohydrate or sodi um perborat’e tetrahydrate, and act1tvator
conmpounds such as isopropenyl hexanoate and hexanoyl mal onic acid

di ethyl ester. 10 O her exanpl es of activators include
tetraacetyl ethyl enediam ne (TAI ED), nonanoyl oxy benzene- sul fonat e
(NOBS), and nonanoyl gl ycol at e phenol sul fonate (NOGPS). NOBS and TAED
are discl osed, for exanphe, approach. StoPatthet 4$réblef34pofChaduekdal ., and

NOGPS is 15 i , e, P 7 8 et
al ., the disc g)%t%ggﬁgf awﬁivﬁég?gkl chr%f)cy gtlgd%tﬁg‘%séﬁltz gsbéaFeS gnce
Thus, U. S. Pateninqluds stdvaters f fydrogen peroxddecboben 28+i¥e88

provi des novebxbbsacbbggcgg QOQDO@hEbﬁﬁﬁ409%9rb%ungla%éﬁ%b9 B&EPErSOfS
S u

th th
\IN: near © ar 8%&%&«3%“9“5?&1 1 ﬁa(l BHSELRSRS Q@ %Ch’cﬁﬂ:l‘&ﬁ}!’lgﬁlltlanyl
substituted aiptluding peza:mjrglah dleachdepe compoundshl, sGelr bk s8bk¥hm aryl,
Jeorrl 30 2 bgkpb¥aee WRk/ERE Hrfsadith HePHOkELR! Ehythghel RN o] Ts

Clerr]. |.avi
di spl aced in énéeW%}géﬁOEI smqwc%ﬁalwmnaaylpepmpeeyl hexanoateu S.

Patents 5, 182a845hekafbQd d&ﬂ&ﬂi& aémdlagﬁthyl eaeér5 391, 812, issued
February 21, 1995, invent and et al e simlar, but are

pol ygl ycdPat es of tﬂEg?Bng @?‘aﬁ‘i’ eﬁnno&lfycolaéﬂ:é"ﬁ’r'eé'ﬁr soii@clyge
activators. ' tetraacetyl ethylenediBSIn&UTEABBIFETndnandylcid) benzene-

sulfonate (NOBS), and nonanoylglycolate phenol Sulfonate

(NOGPS). NOBS and TAED are disclosed, for example, in
. U.S. Patent 4,417,934, Chung et al., and NOGPS is
15 disclosed, for example, in U.S. Patent 4,778,618, Fong

et al., the disclosures of which are incorporated herein

by reference. _

_ Thus, U.S. Patent 4,778,618, Fong et al.,

issued October 18, 1988 provides novel bleaching
20 compositions comprising peracid precursors with the

general structure

11
R—C —C—L
25 l
R"

wherein R is Cy,, linear or branched alkyl,

alkylethoxylated, cycloalkyl, aryl, substituted aryl; R'

and R" are independently H, C,.; alkyl, aryl, Ci.y
30 alkylaryl, substituted aryl, and N*Rj, wherein R® is C,.j

alkyl; and where L is a leaving group which can be

displaced in a peroxygen bleaching solution by peroxide

anion. U.S. Patents 5,182,045, issued January 26, 1993,

and 5,391,812, issued February 21, 1995, inventors
35 Rowland et al. are similar, but are polyglycolates of

the Fong et al. monoglycolate precursors, or activators.
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3 U S. Patent 4,915,863, issued April 10, 1990,

I nventors Aoyagi et al., discloses conpounds said to be peracid

pr ecur someo bdizssohave nitrile noieties. u. S Pat ent 5 pEIA;HIB11LL SSUEd
August 17, 1993, inventors 5 Oakes et al., discloses conpounds said to he
cationic peroxyaci d precursors that3ihave nitrile noieties. These
nitrile containing activators do not contain a | eaving group, such as
the Fong et al. |eaving groups, but i nstead i ncl ude a quaternary
amoni um group suggested as 10 activating the nitrile and said, upon
reaction or perhydrolysis in the presence of hydrogen peroxide, to

generate a peroxy i dig, golghambleanly ngagpaesasd afkel 10, Apyagh et al.
activators include an aronatic ring, 8§cau e fabrfc

yel | owi ng. 15inventors Aqgagingt a&ave995~1856F|69W98Hn 4831d1501be
publ i shed 'Var§Ech1é9%@e@%&%blrlse&rmtoduatreom.&fnle nwwtﬁrem zedy,s,

egC|non|tr|Ies |n t fo stabl e eo

New peroxygeh2 zt}ré'rplt(gf lssBFSwpﬂ“é‘;% g?(éeql%t bf‘%‘.ﬁ%ﬂf’ﬂﬁsand t hat
can be fpﬁnulaahdsfet al.,|dmsaiaxesxn0mpqnn¢ﬁw$41@n@orbeacatdenmcable for
appl i cati ons é&f&iéﬁ ;ﬁl%:h:%’b‘} h%ﬂi@“ﬁh@e%ﬁ@fﬁé‘%ﬁ'&les. chbfagLng.

Summary of th I n one aspect present
i nvention, nlh¥%1¢t@§n§Pé3$PSV§GEHVFﬁ°§§bgPaﬁPFaFP9t§6P|E ;SFWFHQV|ng

the structureqgpbuf9’ Bich las the Fong et al. leaving RfIRMps) | buterr]
instead include a gquaternary ammonium group suggested as

10 activating the nitrile and said, upon reaction or
perhydrolysis in the presence of'pydrogen peroxide, to -
generate a peroxy imidic acid as bleaching species. The
aoyagi et al. activators include an aromatic ring, which

. tends to cause fabric yellowing. '

15 German patent application P4431212.1,
published March 7, 1996 describes production of
quaternized glycinonitriles in the form of stable
agqueous solutions.

New peroxygen activators that provide

20 excellent bleaching and that can be formulated for
liquid or solid. compositions remain desirable for
applications such as laundry and household bleaching and
cleaning.

Summary of the Invention
25 In one aspect of the present invention,

nitriles are provided in substantially solid form having
the structure of Formula I

FORMULA I

1
/\i?——cmac =N. ¥ Z0
/

A
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4 wherein Ais a saturated ring forned by five atons in

addition to the Nerr] atom the five saturated ring atons bei ng four
carbon at gv:ﬁ @}? a heteroatom the substituent R err] bound to the
N[err] atémol>the Formula | 5 structure including ei t hEFT/USEy211RL
Cerr] alkyl or al koxyl at ed al kyl where the al koxy is (err], (b) a--
424 cycloal kyl, (c) a (Jerr] al karyl (d) a repeating or

nonr epeati ng al koxy or al koxyl ated al cohol where the al koxy unit is
Cerr], or (e) -CRlerr]Rerr]Cerr]N where Rerr] and R3 are 10 each H a
Cerr] alkyl, cycloal kyl, or alkaryl, or a repeating or nonrepeating

al koxyl or al koxyl at ed al cohol where the al koxy unit is (Jerr].

The Formul a | whegedmds isva satunatedaryng fonmedobgn fa.tz@ma(tlahgrrﬂ-,)
requiring the l,ea terl be associ at ed
therew t h, V\:hl ﬁaﬁw &; I"ﬁ{ stlfat%‘étg Q@or%u%% Psrat‘?ﬁ:a&p”;-] ng g&o

under st ood car?e‘mg bé?%ov%@éh?n oﬁtﬁﬂ‘lst i \Aidenta i\'“-Ell:m'be,me!!t.cour.IhEer| ons,

or organic angsyb¥yiGaiim Icwun&uab %ﬁeCIﬁ Olitéth of tREOFD Qﬁg '&raltle
SpecCially

al kyl sulfate, .bisulfate, 20. t.os and nesyl ate
pre?‘/erred r e SHEIGHUTE ’é’tﬁtif“éf"é‘d sUFHEReE i%hlf&te 1*c2)ésyP&i<¥1 ang
m xt ures td*lfkroeqflateﬁ va]lltybewlnare heheaagkoxir Qst €,19. (b'l')he@et;‘DT
conmpounds, p I ite ul e eachlng
and cl eani ng é’??po& |orfs ﬁéij ek Wﬂ(%ﬁzifut ‘tes w?ﬁ ﬂ’emi:of’ﬁul a l
structure arenonrepgatiag aLkPXys Qx| alke¥y kaked| ai-éﬂhakncuhpu& thens t hat
include a souraqetoﬂir a8itVEs QY geror el trrmaa,c-u ﬁﬁ&EeSR;'éﬁE 1 Q¥ede

excel | ent, bl ea | ng i n_al kal i ne sqlu Preferred
enbodi man{&) et oferCiapuyFERY L~ S t;l.[oa{]%y&d aP% t RARREIL] % .8
N- met hyl - nor pfmpeatmng or rmme{paatmnlge,amonywbr nmnpdmojlaﬁadnaamhﬁm trile,

N- but yl I o] | cwhich are illustrated by For mul a
Il (with "n" pre?grg e|n gh?& E‘% afid"where 35 "Y' is one of the above

descri bed count erions). Yrhe Formula T compoundkSThEVEE SHERAtErnaky 26)
: nitrogen atom (N;), requiring the presence of at least

15 one counterion (¥) to be associated therewith, which is
illustrated in Formula I as “Y®," but as understood can
be monovalent, or multivalent. Y includes counterions,
or organic and inorganic anions, such as chloride,
bromide, nitrate, alkyl sulfate, bisulfate, sulfate,

20 tosylate, and mesylate. Especially preferred are methyl
sulfate, sulfate, bisulfate, tosylate, and mixtures
thereof. 2 will be in the range of 0 to 10. These
compounds, or salts, are particularly well suited to
granule bleaching and cleaning compositions.

25 The nitriles 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.

30 Preferred embodiments include lower alkyls
substituted at the N,, e.g. N-methyl morpholinium
acetonitrile, N-ethyl morpholinium acetonitrile, N-butyl
morpholinium acetonitrile, which are illustrated by
Formula II (with "n" preferably being 0 to 24 and where

35 "Y" is one of the above described counterions).

SUBSTITUTE SHEET ( rule 26 )



5 FORMULA 11 [err] A

particularly preferred enbodi nent is an N- et hyl nor phol i ni um

acet oni t r MQ9823641 where "n" of Formula Il is 0. In the PEBUSITAMLL
process for preparing 5 the Formula I or Formula Il conpounds, '
deconposi tion of a process internediate is substantially avoided so as
to reduce anounts of undesired free hydrogen cyani de,

preferably to below the anal ytical detection limt. In a preferred
enbodi ment of the process, a compound with 10 the structure of Formula |
I's prepared to be substantially free of hydrogen cyani de by reacting
nor phol i ne wi th a nonoal dehyde or aggﬁugg@gq;e and hydr ogen cyani de or
an alkali netal cyanide in an aqueous medium (Step A) and then with an

al kylating 15 agent (Step B), 3&3&5 Step Ais carried out in a pH
range of from8 to 14 and Step Rar¥ied out at a pH of not |ess

t han about 2. Most preferalfy, ep Bis carried out at a pH of not
| ess than about 3. 0 Qinctﬁ?Nn&?u&Hi@ these nitrites are

20 useful, for exanple, in dry products, such as bl eachi ng
additives, detergents, detergent boosters, detergents with bl each,
bl eaches, bl eaching aids, stain renovers, and spot treatnent products

such as stain r enovér sPRBE&GRIATANA BRALRFAE] 2 6RAPGinRaS. Peore@ the 25
advant ages derﬁ-\tz@infyrlorm&ppﬂbpmml htenenateilapisaued whers! egni g stain

6 Dot AR AT tht fon Bt B BEASAEFPRIP RGOS reet Leparing
5 the Formula I or Formula II compounds, decomposition of :
' a process intermediate is substantially avoided so as to
reduce amounts of undesired free. hydrogen =Ej£hide,
preferably to below the analytical detection limit. 1In
a preferred embodiment of the process, a compound with
10 the structure of Formula II is prepared to be
substantially free of hydrogen cyanide by reacting
morpholine with a monoaldehyde or a dialdehyde and
hydrogen cyanide or an alkali metal cyanide in an
aqueous medium (Step A) and then with an alkylating
15 agent (Step B), whereby Step A is carried out in a pH
range of from 8 to 14 and Step B is carried out at a pH
of not less thard about 2. Most preferably, Step B is
carried out at a pH of not less than about 3.
Compositions including these nitriles are
20 useful, for exémple, in laundry products, such as
bleaching additives, detergents, detergent boosters,
detergents with bleach, bleaches, bleaching aids, stain
removers, and spot treatment products such as stain
removers, brewash and presoak laundry aids. Among the
25 advantages derived from such compositions are improved
cleaning, stain removal, spot removal, whitening, and
brightening of treated articles.

SUBSTITUTE SHEET ( rule 26)



Application Serial No. 08/475,291, filed June 7, 1995, entitled

"N- Al kyl Ammoni um Acetonitrile Bl each Activators," describes nitrites,

typi cal | ized, 5 for which a preferred enbodi mrent was N- et hyl
WGB@’E%?onitri le nmethylsulfate, to which this appPCIA§9ga111

anmmoni um ace

relates. There are several aspects of the present I nvention. -
One aspect is wherein novel quaternized610 nitrites are provided having
certain counterions which result in substantially reduced
hygroscopicity (with respect to anmorphous N-nethyl anmoni um
acetonitrile met hyl sul fate, or MVAMS). Anot her aspect is wherein

novel nitriles are provided as granules by being 15 carried,

coated, or adpekaiiledtbescsinthivhcopathé CPteterred B imdntd NeSe granul es
have inproved stability . ed hy pLc, characteristics with
respect to anor hou%5§%%$§§1°ﬁa5%§¥§ih§P-a égifgb#g%heg+ﬁ%§n¥?%m i's

for an inprovéd bttresntitled"NgAhbydl Anpanbuni zeet@fitnile iBEsasyp as to
have reduced seRUREXY, Uadesrisdsbtitriled! O(tily‘gicall% %%%"rr‘h’}%%l o hese

i nventive aspgcts have as a el enmen ertal S wth

ommon _

the strucfuretoT w%ﬁ%%r%]P§e£¢¥{%@r%E¥EF%Ne¢%wVﬁﬁENTmeﬂhKiP@mmaqiumon1of
the 25 For miacetdnitombpoumethyisupsate, oto &hi%QIWH£§th§iiEthm%

|

illustrated A Ln Fo l_. _ FOR [err]
Thi s satur atte%e}r'%l%_ébf m%lﬁ%*gN[aerrer]slegeﬁajparatsi’lerg%sa of tBe,BFe§SRbf at ons.
The sat ur at edRV@REIPR ustrat ed by SUBSTI TUTE SHEET (
rul e 26) One aspect is wherein / novel quaternized

10 nitriles are provided having certain counterions which
result in substantially reduced Hygroscopicity'(with
respect to amorphous N-methyl ammonium acetonitrile
methylsulfate, or MMAMS). . Another aspect is wherein
novel nitriles are provided as granules by being

15 carried, coated, or admixed with a suitable particulate
material. These granules have improved stability and/or
reduced hygroscopic characteristics with respect to
amorphous MMAMS. Yet another aspect of the invention is
for an improved process of making novel quaternized

20 nitriles so as to have reduced amounts of undesired by-
product.

All these inventive aspects have as a common
element certain novel nitriles with the structure
generally illustrated by Formula I. The N, atom of the

25 Formula I compound is part of a saturated ring,
illustrated by "A" in Formula I.

FORMULA_ I

o
/\@ __
A \_jl CRR,C ==N.Y . ZH,0
This saturated ring of which N, is a part has a
plurality of atoms. The saturated ring illustrated by

SUBSTITUTE SHEET ( rule 26)



ring "A" in Formula | preferably has at |east one hetero atomin the
saturated ring in addition to the Nerr], nore preferably wherein the
ring i ncWodsgae oxygen atom a sul fur atom or one ocEEeRqYt i onal
nitrogen atons. 5 The at |east one nitrogen in the saturated
ring (Nerr]) shown in Formula | 7is N-acetonitrile substituted
and al so quaternized. Wthout being bound by theory, the electron

wi t hdrawi ng nature of the guat ernary nitrogen nmay be increased by
being part of a 10 saturated, heterocyclic ring and may al so function to

| nprove the hydrophilic character of the oxidant. A

Struct ure and Ba B oht YR o miretinlhos L iRase daaters the

N[ err] atom m drR[tde [satmratet Rfimg |imraddidciot ta tHery,], yolgél

3&33: Kyl Predekdbily wheredn 3nCRAR 1 &ac%dagnfaﬁps%' o g' Y ot
Rl err] sﬁH&tfPFuéﬁPmnaﬁ’rbén& CFeitWp a#ﬁytleaa& RbkyOGEBdaabh;L wher e

t he al ko err @ Jteridas Cbﬁ§| e i
v 1 d | The & sasy e ro@eﬁ[ Qrg%%%@ s?gﬁ%ﬁ V\/nere t he

repeatin or_._nonr atin aI kX
al ony ugl t iré‘né[ er&f? afgov®  jdh ﬁs 93‘“% at roﬁfpéc&ﬁ:@nlﬁﬁﬂ-lsxarrpl e,
[err] or subptikthted5and aliser gquatérndzed. thEhEt[mr b]alaqbgbhhaent may
al so be anot ker rr d ar err

B oa?ﬁ {:f ]tl'?{ eq'%&clﬁz @E%ﬂ&{:ﬂ; nonre é"gtl ﬁ'g[* !

al kyl , g karyl, or a repeati ng
al koxyl or aHRB??F 3] ‘h’r*éiﬂﬁﬁn Wr bet H§c59ﬂ5ﬁ9 Hi Pei’-§g39a©|!:eolf] a and

i || ustrai vesaugbhagedyphedefocyclic ring [a@d lmay Cd1so f{zﬁ‘&{%on to Where
j=11to 24. 3% re errec}( .saturate ri.ngs

I
formng the &@BFPX%BH?,B&&QPP%#M ¥h11—"g‘?‘%?5 PZ bRt PFLdant s x at ons
including the N err] afosubdtdtudret iRynbell die damded to the N, atom

SUBSTI TUTE SHEEEne Fdrmud® I structure and additionally a nitrile®

moiety (—CR,R;C=N) is bonded to the N, atom, where R,

15 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;

substituent may be a C,,; alkyl or alkoxylated alkyl

where the alkoxy is C,y, 'a Cyq cycloalkyl, a C,,,

20 alkaryl, a repeating ©of nonrepeating alkoxy or

alkoxylated alcohol, where the alkoxy unit is C,.,, and
illustrative such groups are, for example,

(CH,TH—O )4 or (CH,TH—-—) y—(CH, TH—-—OH)

25 CH, CH, CH,
where j=1 to 24. The R, substituent may also be another
—CR;R;C=N, and again R, and R; are each K, a C,_, alkyl,
cycloalkyl, or alkaryl, or a repeating or nonrepeating
alkoxyl or alkoxylated alcohol where the alkoxy unit is
30 C:-4» and illustrative such groups are:

(CHZTH—O), or (CH, TH—),—(CH TH—OH)
CH, CH, CH,
where j=1 to 24. _
35 Particularly preferred,' saturated rings

forming the cyclic configuration A of Formula I contain
six atoms including the N, atom, but the number of atoms

SUBSTITUTE SHEET ( rule 26)



formng the cyclic configuration can range from3 to 9. When two

het eroatons are present with the cyclic - configuration A of Formula I,
then a three nmenher ring i s unusual ; but, for the cyclic _configuration
B of 5 FoMAM43%% shown bel ow, where there may only be’. N fGYUSERINL e
sol e heteroatom then three nenbered rings are very i kely. -
As already noted, the particularly preférred saturated ring of Which

N err] is a part has five atons in 10 addition to Nerr], with at |east
one hetero atom being in the saturated ring in addition to the Nerr],
preferably wherein the heteroatomof the ring is an oxygen atom or

a sul fur atom nost preferably where the heteroatomis oxygen. 15
Particul arly foohing echaamyoldicoconfilgurasios can zaagel Egomr 3t &d By Fornul a

[l (where "Y" " Lo W er gl naf Ckjshed, d Jp.3ks 0 to
24) Wﬁ@ﬁ. o .ﬁété’foato%%?w%_é‘p\ Iéz@sé&'?@ Wikgd, ¢hR c9c?'5'_Ferr]
Derivatives ofOoRR&InBAKLPASA| OAnFOFmuAat Ly | EBeBo2 FRERBJBEBREEXFLATdI C

i nt er nedi a]g es i%h.é\%n@éxﬁapﬂ ba¢¢d for ﬁ:ﬁéﬂ&ﬁ{dslrﬁi;n bbngmbhf'ak:sapi _rBd_t Be
presence ap_acti.ve xygen source r per.oxyi m di ¢
derivat i v%s ElC""f'§7‘|3‘ia‘cé\tIIIIy &ﬁd b@é’°¥ﬂo?’?‘-elrievgae%ﬁrg\%&n&tye§ef Hindd in

si tu when t hethet solesheffendatamy dienothreeemamberethrangs aseuwveeyof
hydr ogen peroigﬂgl§qd where the reactive nitrile noiety forns a
peroxyi m di c acid. erongnidic_derivatives may al so- be

However, _such p
prepared in situ by AgnalsgadyonoFRinetBe RAGHACHAGEAE RFeferred

SUBSTI TUTE SHgEtufatede rif)y of which N, is a part has five atoms ifd

10 addition to N,, with at least one hetero atom being in
the saturated ring in addition to the N,, preferably ?"
wherein the hetercatom of the ring is an oxygen atom or
a sulfur atom, most preferably where the heteroatom is
oxygen. _

15 Particularly preferred activator embodiments
are illustrated by Formula II (where "Y¥" and "Z2" will be
hereinafter described, and "n" is O to 24).

FORMULA 1T
(fmiﬂnﬁmﬁ
O/—\QN/I—CHICEN-W . ZHO'

Derivatives of the Formulas I and II nitriles

20 include peroxyimidic intermediates that are believed

formed from the nitriles in the presence of an active

oxygen source. So formed, peroxyimidic derivatives

typically would be short-lived intermediates formed in

situ when the nitriles of the. invention interact with a

25 source of hydrogen peroxide and where the reactive

nitrile moiety forms a peroxyimidic acid. However, such

peroxyimidic derivatives may also be prepared in situ by
analogy to syntheses known in the art.

SUBSTITUTE SHEET ( rule 26)



Count eri ons Since the novel nitrile conmpounds are normally

guaterni zed, they will include at |east one counterion (designated as
"Y"). wobs/zasbe counterions are 5 nonoval ent or mnulti eaerarse72anadl

i ncl ude tosyl ates, |ower ~alkyl tosylate (e.g. nethyl +tosylate and
et hyl tosyl ate), and nesylates. Furvher, in the earlier noted -.
copendi ng application Serial No. 08/475,292, filed June 7, 1995,

N-al kyl amoni um acetonitril e conpounds are 10 disclosed as typically
including a wide variety of counterions such as chloride, brom de,
nitrate, alkyl sulfate, and the Ilike, and wherein a preferred
enbodi ment was described therein as N-nethyl ammoni um acetonitrile

met hyl sul f at €COYBEEXIONS - \Wen one chooses the granul e aspect of this

i nvention, then such a Simbe e aeoyedf ng¢bohlercenpounds aeganarmablyable in

choosi ng whi ch goupherian iy Df111 1HEShAETe ! DEkaC 0. Ml sul dat e as

count eri on. gr anu
protect 20 sf{desitngted tRE ni't¥ile (foﬁ“é%&ﬁﬁ?e cavatenionsy dare

during staer agﬁa,no{;lgx\eﬂ@r@rtxh@mwﬂeﬂttanaelwnw%s latdeedi&pée be in
granule formi der to

SU|tabIe for Ilcatlons nd to
provi de conpoﬁﬂﬁ st&ﬁswﬂfga ébaan?tﬂ%}s?%Péyzgg
One particul atbyypaed gy raad mebgdaneat hBuether, in &hnheaelnbﬁ moumderlons

are either SuH’sé‘?‘;fﬁﬁJ‘t% tion s@h?}txkaf%a?b%eﬂz £le@ sihdate or

bi sul fate sal res thereo é roduced ron1heated and
acidified Ry mdiSipl, N-addydhoRRRPRAIM age PﬁﬁtFFFFeQQNPQﬁQQ%M@%#fate or

MVANG (Y\/][l@re' a;&éﬁoseantaeyleppbeém 1nc1\hB.Lng canverdd ORarikey &fsul fate
or Su

: t I d
salts ar ecPPT’E§FFﬁP§dS§§ﬁF8Pn1ﬁ qull%sarpﬁ“ﬁp Bt x{a#r%/’dprfkeir ©
particul arly pukfateed salt, tNeneumWeﬂanndﬂlwhana‘n a preferred

SUBSTI TUTE SHER{oGihihE 48% described therein as N-methyl ammortfum
acetonitrile methylsulfate.

15 ' when one chooses the granule aspect of this
invention, then such a wide variety of counterions
remain available in choosing which counterion may be
desired, including methylsulfate as counterion. This is
because most of the granuls embcdiments protect

20 stability of the nitrile (for example, against humidity
during'storage). However, the novel nitrile compounds
need not be in granule form in order to be suitable for
many applications and to provide compounds stabilized
against moisture pick-up.

25 One particularly preferred embodiment herein
is where the counterions are either sulfate, bisulfate,
or mixtures thereocf. Such a sulfate or bisulfate salt
(or mixtures thereof) may be produced from heated and
acidified N-methyl morpholinium acetonitrile

30 methylsulfate, or MMAMS (wherein the counterion before
the conversion to bisulfate or sulfate is
methylsulfate). These two particularly preferred salts
are illustrated by Formula IIIA and IIIB. A third
particularly preferred salt, N-methyl morpholinium
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acetonitrile tosylate ("MVATS"), is illustrated by Formula 111C.

FORMULA 111 [11TA [11B [err]

The MVAB and MVATS enbodi nents are particul arl ere
one mﬁshg@oggggggtantially 10 solid conposition to have rggxggﬁﬂ&ufﬁ
hygroscopicity with respect to MVAMgq Al t hough the MVABS, MVAS, and -
MVATS enbodi nents may al so be in granule form they need not be,
and are usable in crystalline or anorphous forns. The sul fate
and bisulfate counterions are in 15 equilibriumw th one another in
solution, and the predom nant species is dependent on the solution pH

SUBSTI TUTE SHEET ( rul e 26) " . .
acetonitrile tosylate ("MMATS"), is illustrated by

Formula IIIC.

FORMULA III

IIIA , IIIB
. | : CH
CH ’ . CH3 3
d(:zér/ > [0SOy df—ziqi d(:}é{:
\CH 2CN ' \___/ . CH,CN . CH.CN
'S0,
5 MMABS MMAS
IIIC
CH,
0/31\'/ °03S'——®——CH3
CI-I CN
MMATS

The MMABS, MMAS, and MMATS embodiments are
particularly useful where one wishes a substantially
10 solid composition to have reduced hygroscopicity with
respect to MMAMS. Although the MMABS, MMAS, and MMATS
embodiments may also be in granule form, they need not

be, and are usable in crystalline or amorphous forms.
The sulfate and bisulfate counterions are in
15 equilibrium with one another in solution, and the
predominant species is dependent on the solution pH.
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11 Above pH 2, the sulfate group predom nates, while bel ow

2 the bisulfate forn1 predom nat es. Thus, the particular form
desi red W78 pt ai ned by controlling the sol uti on peCTABITIWDh a
m xture is obtained at an 5 internedi ate pH. However, the

particularly preferred enbodi nent
which the nitrile salt

crystals
r enmoved)

i s granul at ed.
nitriles may exist either as
wat er) or as xdcikl H 2, Buélrﬁuﬁat@vqm;dlpﬁdﬁnel

hydration. 15, Thus in For S nd |1 1S 1N
10, preferablBP OBt othe a%’us%é% %blpfeéof“d‘ ngtesy s Th“SrZ" they
vi ewed as an Rﬂmna:g:é.amrﬁme’m @l‘esnm% nHy be dbuhimiddiby cdiﬂﬁ-.a:llslq_ngt her e

may be

' f
Rorvors o s ISCIOE o FELRAER 4 BT PRI RS

n]Xt

redi ssol ved, and the solution (thus having inpurities

i nt eger V%JLm%ntﬁﬁﬂ a¥@ P8 Z may be reduced when one converts
crystalline or anor phogswkees, OEheoy@ttlculamltyr pkéfbﬂ&@daer&f@cﬁﬂrl ed form
or ns or

Physi cal
and |1

For
n

mof N tri

e B e gp SRalen 3 % RF XA AG BOATH, b6 ritrile salt

10

be

non-
a

nmul as

p

ls where granules are provided in -
Is bisulf ate that has been crystallized, the

preci pi tati orisf roimwldfiatted st shed bheenncsysapldiyedg, the cagist@ls drying,
and the |ike)

by crystalllzatlon or

to be

0)e

t t | | t; ; bt ai ned
Sekissotvely’ ST dotasiof (Ehdy, PAR1DE Ried%e T (one

care evaporati whi ch ¢
FEMRYEAds dSpgEapRaAtafor phous forms.  This reduced

hygroscopicity of the crystalline salts is believed, wi t hout be
bound to the

SHEET (

rul e

20

25

30

U sdH° LMoLk, Packi ng - sst

The novel nitriles may exist either as
anhydrous salts (essentially free of water) or as stable
hydrates having discrete amounts of water of hydration.
Thus, in Formulas I and II, Z is in the range of 0 to
10, preferably 0 to 6, and most preferably 0 to 1. This
"Z2" may be viewed as an average number of moles of
hydration. Because there may be mixtures of the
Formulas I and II compounds with integer numbers of
moles of hydration, the actual value for Z may be a non-
integer value. The value for Z may be reduced when one
converts a crystalline or amorphous form of novel
nitrile into a granulated form.

Physical Form of Nitriles
Amorphous forms of the Formulas I and II

nitriles may be obtained by rapid evaporation or
precipitation from solutions (such as in spray drying,
column drying, and the 1like). Alternatively,
crystalline salts may be obtained by crystallization or
careful evaporation, which crystalline forms tend to be
less hygroscopic than amorphous forms. This reduced
hygroscopicity of the crystalline salts is believed,
without being bound to theory, due to the tight packing

SUBSTITUTE SHEET ( rule 26)
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12 of the nolecules within the crystal that prevent bul k wat er
penetration and the reduced total surface area of a crystalline solid

conpar ed r phous form of the sanme solid. G anul e enbodi ments
may also‘%ﬁgggﬁﬁg?ed 5 from the nitriles in either ®RAUSEIRYLR| || zed
or anor phous forns. Sur pri si ng, Advant ages of the Manufacturing -:
Process Because the preparation of nitriles can gener at e
i ntermedi ates (believed to be a protonated 10 norpholine reaction

I nt er medi ate when norpholine is used in preparing the Formula I
conpounds) that can -  deconpose to undesirable free hydrogen cyani de, a
process for producing the nitrites in which free hydr ogen cyanide is
virtual Iy no Pén§be Sedesudpsewiidhin thiegianystadi tiisite preveamt itneliof t he

i nventive proggesr dﬁenetra%‘i@ﬁeﬁﬁauhhé”rém’éd n@bééff z&fed{ &€

hydr ogen cyani froml eis t han ab qy éﬁinwto erein

signifies as %e??ﬁf?ﬁﬂ%iHQ:ﬁg AAaFTPRERd R & @BRTPhous | fPFR of tie

Bl eachi ng ands&easomgdConmamﬂ@nsembodments may Ell%%CMéﬁgp@éﬁfécﬁani ng

conp03|t| |va€£ ﬁhethe hgggf%%gn hncéfgg ac IVEQ%gylaﬂi r|Ie salts

as t 6get her “w a Source ot

The perOX|de a@ﬁrﬂkﬁ¢$ef@¥¥§en source for 25 conpositions of the

i nvention may be selected fromthe al kaline earth netal salts of

per car bonat e, -erborate . ersili .te and hydrogen perOX|de adduct s "and
hydr ogen : Adyar 3 R, DGeSSe, sodi um
per bor at e nmono- and tetnedgukeat ethancbtagknmmﬁo qﬁarmﬂi@le_@ heyanper oxygen

sour ces nay i%ﬁ%en?‘ntﬁ%@dla{‘egs (@éﬁ%?e%”&gt §3 @ |3%%°3‘ag%r585phat es,

or thelr aqueousS forns, such as nobnoper
morpholine reaction intermediate when morpholine:is used

in preparing the Formula II compounds) that can
decompose to undesirable free hydrogen cyanide, a .
process for producing the nitriles in which free _
hydrogen cyanide is wvirtually no longer detectable is

15 highly desirable. Practice of the inventive process is
successful in reducing the values for free hydrogen
cyanide from less than about 5 ppm to 0 (wherein 0
signifies as being below the analytical detection
limit). )

20 Bleaching and Cleaning Compositions
Bleaching and cleaning compositions of the

invention include the Formula I nitrile salts as
activator, together with a source of active oxygen.

The peroxide or active oxygen -source for

25 compositions of the invention may be selected from the

alkaline earth metal salts of percarbonate, .perborate,

persilicate and hydrogen peroxide adducts and hydrogen

peroxide.  Most preferred are sodium percarbonate,

sodium perborate mono- and tetrahydrate, and hydrogen

30 peroxide. Other peroxygen sources may be possible, such

as monopersulfates and monoperphosphates, or their

equivalent aqueous forms, such as monopersulfuric acid,
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known in the trade as Caro's acid, or Caroate, a product of BASF AG
Ger many. WO 98/23601 The range of peroxide to activator perTuse7aigaf er abl
determned as a nolar ratio of peroxide to 5 activator. Thus, the
range of peroxide to each activdtor is a nolar ratio of fram about
0.1:1 to 100: 1, nore preferably about 1:1 to 10:1 and nost preferably
about 2:1 to 8:1. Thi s peracid activator/ peroxide conposition should
provi de about 0.5 to 100 ppm A. 0., 10 nore preferably about 1 to 50 ppm
peracid A O (active oxygen), and nmost preferably about 1 to 20 ppm
peraci d fdwn | 1h agiéeceuadaess acifs ' Yk Ll of mma»teaplﬁu Ip%t

typlcally

Formul ati ons |£tended for_hard surface cleaning w
have peracid SttBY3E AF pfFRaN provi di ng 15 from about 0.5 to 1,000 ppm
A.0., nore preferablyiﬂmnn rangd tof50Qepprifer acod Acivarpe m¥§

preferably ab %rabl 8eg§¥hf%?ﬁp§£a3'ﬁoéag ratig PFoPeﬁléééﬁrﬁéfltlons

of the |nvent ave rovi dé supe
(cl eani ngSandaStthtQD r efdusl,) Bogef raggen ebmerraxidelr y.:csta!amx

G anul ar Enbogé #pid tor2 3% Qeﬁ\bYEfYIﬁlﬁé 13 from about 0.1: ]:”\F? gshantially
solid salt activators c g&ﬁﬁp e tl ﬁi in.a crystalline o

anor phous f or QT oprefer plo 5 Fé FingRenmesE: SRefenably x in
solid 25 detabgett 2klleatdes.:l.As vmhls bpehactd nafctdivatory getidxide

descri bed, pre f 0, r [ bisul fate sul fate
formwl | typ|§ﬁ§$§iﬁfo% sﬁ&ﬁi@ %€e¥?aé é#ggﬁ1gno iﬁg %@rﬁvﬁ *(e. g.

met hyl sullPat ejore prqf@tahimarbgw hetyo b"eO mlt@tr@cmd p}auOt.u e(IaCtJ.v'éhus a 30

Formula | or 4 é@d} Céﬂﬁﬂﬁﬁéﬁ(ﬁkéﬁﬁkdﬂl¥l&BbJﬁ*%“ﬁ%bQ%t % to about
99 wt . % of anpther conpound rel e Fornula Qp oun& but

differing thefefrond RIUECUT ‘?’e‘?‘l?ﬁf ‘Wl’é'c FERRAFY ARRAIC

bi sul fate or Formulations intended for hard surface cleanlng w111
more typically have peracid activator/peroxide providing
15 from about 0.5 to 1,000 ppm A.0., more preferably about
1 to 500 ppm peracid A.0., and most preferably about 1
to 200 ppm peracid A.O.

Compositions of the invention have been found
to provide superior bleaching (cleaning and stain

20 removél) benefits on common laundry stains.

Granular Embodiments and Delivery Svstems
The substantially solid salt activators can be

directly used in a crystalline or amorphous form, for
example by incorporating into a solid matrix in solid
25 detergent bleaches. As will be hereinafter more fully
described, preparation of the novel nitriles in
bisulfate or sulfate form will typically be by
converting from another counterion (e.g. methylsulfate).
The conversion may be complete or partial. Thus, a
30 Formula I or II salt composition may include from about
1l wt.% to about 99 wt.3$ of another compound related to
the Formula I compound, but differing therefrom in
counterion. The degree of conversion to bisulfate or

SUBSTITUTE SHEET ( rule 26 )
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sulfate will be directly related to the anount of hygr oscopi city
reductlon f such a salt composition. Whet her converted to

bi sul fat '8°P¥&M ate or not, incorporation of the novE@CTAIST2118l salts
into dry, 5 or granul ated, fornulatlons can be achi eved through -
several different enbodiments. Granul atkd fornul ations hol d sever al
advant ages over liquid formations, such as for exanple, reduced

shi ppi ng costs. O her advant ages are an increased stability of the
nitrile activator 10 against noisture, alkalinity (e.g. carbonate), against
premature activation, and reduction in possible dye damage.

Typical |y, ths:u.‘pf&tmrsn.rllcob@osiinmnef wedated gtfdim&hét | @flot Bt OfggSPrayabl e

consi stency, , f f sus ensi on, or
sol ution. %ﬁoé&sﬁ Q:t %%yé:eg)d?’&te%r{ ?’gfr ran% 5%11 cﬁﬁ? & FeRformed in a
fluid bed or rotatory dfh@hhegglaansrentsd mmmﬁas:e or ms.(fraltleed)rby u. S

Serial No. O 4,
" Aggl oner tegd&ls lgggrgakaﬁg%mﬁfg%%a%?vb?%nnléz%g%uceg' gol or antdrgpot ting,"

i ncor por af ed °F gﬁé’f‘%?ﬁtﬁ r ORWHAElons can” be achijeved dhaowghr
enmbodi nent s tmerlatlr di€feréhts embodierdiss carGﬂ&IdﬂkaytedC(f@trQ@l\&éﬂ&n‘ér adm xed

ith lid | t . Th 25
or anut es_can 1954 FRVeREY BiFanedfds Wl 10Rls AR Lyl ag *°
di ssol uti on |ﬁp%uﬂx§mniammnﬂdu9edlshlpganqﬂaySts. Axdesp eidran tage!s coatlngs
i nclude surfagganas, 14dreased sEQﬁYﬂfﬁ? d@'iﬁﬂtﬁLEPfiﬁoﬁcﬂTWQé&Pt'ng of

fl ow age coatings can 30

2§ such as and i cates

encapsul e 3R |qngﬁﬁﬂﬁm Ei%f Y (e.q. carb°natéﬂanﬁﬁé§n§¢eferably
have an aver gyengnuriec| activasiar, ofadd opediioviod Hm tgosdible 2ap@ For
exanpl e, JEH iguors of the invention can be dispersed onto a solid
or granul ated carrier such as silica gel, silicic 35 acid, silicate,

al umi num oxide, kaol Typicaldyi.nuphe precursor comp051tlon before

granulation is of sprayable consistency, that is to say,
in the form of a melt, suspension, or solution. One
suitable process for granulation may be performed in a
fluid bed or rotatory drum agglomerator, such as is
described by U.S. Serial No. 08/554,672, filed November
8, 1995, entitled “"Agglomerated Colorant Speckle
20 Exhibiting Reduced Colorant Spotting,"” incorporated
herein by reference.

In the granular embodiments the nltrlle salts
can be carried by, coated with or admixed with a solicd
particulate, such as an inert, porous material. These

25 granules can further have a coating that is sufficient
to delay dissolution in aqueous solution. For example,
appropriate such coatings include surfactants, waxes,
polymers, or melts thereof, and dusting or flow agents
such as silicas and silicates. The coatings can

30 encapsulate the nltrlle-contalnlng core. '

Granules preferably have an average particle
size of from about 3 nm to about 2 mm. For example,

15

activators of the invention can be dispersed onto a
solid or granulated carrier such as silica gel, silicic
35 acid, silicate, aluminum oxide, kaolin, aluminum
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15 silicate, m xtures or other carriers such as clay,

zeolite, organic polyners including starch and ion exchange material.
Addi tion s useful for carriers include al kali_netal and
alkallneagarthggglts 5 of carbonate, bicarbonate, sesquiggFﬂgﬁ 11
phosphat e, chloride, sulfate, bisulfate, and borate. A
hi gh internal surface area of the carriler materials is preferred for
such a granul ar enbodi nent. The total surface area preferably lies in
the range from10 10 to 500 nR2/g or, especially, 100 to 460 nR/g or,
especially, 250 to 450 nierr]/g. Al t hough nost conventi onal
types of chemcally I nert, porous materials can be used as carrier

materials, siFidicaker dnixtunesmt s, grhan pragrégrss sudh i eas cbé;u,m num
oxi des, vari OHEOIQEéet | @Bgat{i & %ﬂyﬁh@rs méwa %‘éa‘r@xt e?s Sﬂ} tures

thereof are pr |ca s |1 ca ge cic acid

ef
gel s) ar eEESﬁPBFBaI marerHay- or uﬁ‘?@-} %’-%Fcl dsseful fatastic to
solid consi st eaenwrtshmcwdeeamamrmaeil 2éhd p@IEaBirEéJCééhE&x aduh @ hi gh

oropert o8, “oBE; patvondber BicaralipeSiliEraR {Riaded) ot es by
reaction ﬂhﬂ-hrm’tﬁeraulé%t%ls biwbi:atm,t anmstl tdtes are powders

obt ai ned by coagulatlon ofhish! i | ghegakko qgﬁﬁr nedi um
under the influence gs i§ éf%fl QEEﬁEi 2 Ek@%bﬁ%téggl iI'CI ¢ aci ds,
i

thermal |y genBREgEHa rred oEor jsych rﬁg‘lﬁ?‘ﬂlr%‘beﬁ imgntogeni c”
Siq FI”] umsl tot=b s(ua:fgcgt heeAepnsféxsa{]ﬂryr Liess G:abthesréﬁd‘@rﬁ(ljam that are
usual |y prepa rqlys use

especi al ﬁ)@ ad\%gntégeghgmz?ﬁ %or tégé?ng{‘. i C|10]° e ?883 T ﬁgt %e
obt ai ned in a@SBedaﬁbmenlﬁpth@ 4%q m*/g. process In a specially preferred

form of enbodi ment of 1tRdH Nboh ¥ | S icic
acid with an averag;‘:_laﬁr§ g Oﬁ%ﬁig paﬁ%%ﬂag Si ngoéf;‘glg nm%}ich)so 35

or, especial |l y"®iBo [B oMgtsr nd®ansi Bfer MEedont@snt carrier
SUBSTI TUTE SHokHefial$p 26ilicic acids, silicates, precipitated

15 silicas, aluminum oxides, various varieties of clays or
aluminum silicates or mixtures thereof are preferred.
Silica gels (silica gels, silicic acid gels)
are colloidal, formed or unformed silicic acids of
elastic to solid consistency with a loose to compact
20 pore structure and a high adsorption capacity. Silica
gel surfaces usually exhibit acidic properties. silica
gel is usually manufactured from water-glass by reaction
with mineral acids. Precipitated silicas are powders
obtained by coagulation of silica particles from an
25 aqueous medium under the influence of coagulants.

' Among the silicic acids, thermally generated
silicic acids, i.e. highly diépersed "pyrogenic" S§io,
qualities (e.g. the Aerosils® or Cab-0-5ils®) that are
usually prepared by flame hydrolysis of SiCl, can be

30 used especially advantageously in addition to silicic
acids that are obtained in accordance with the wet
process. In a specially preferred form of embodiment of
the present invention, use is made of silicic acid with
an average (agglomerate) particle size of 100 nm or 30

35 mm or, especially, 100 pym to 1.5 mm and a SiO, content
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16 of 95 to 100% by wei ght or, preferably, 98 to 100% by

weight. In addition, precipitated silicone, such as SI PERNAT[ err] -
silica | an be used advant ageously. Al um num oxi des
occur iﬁg?éﬁggofn, for 5 exanple, the formof argillaceotSTESI Y as

corundum In this regard, the aluriinumoxide IS present in the [err]-=.
nodi fication. Industrially, [err]-Al [serr]CIerr] I's obtained from

bauxi te using the Bayer process. Suitable "active" al um num oxi des
with a high specific surface area are 10 prepared in the form of
adsorbents, via precipitation procedures, from alum num salt sol utions

or via the cal ci nati on of a-al um num hydr oxi de. Cl ays are
natural Iy oc@fr rihg*riRe% by gedglt o, RERiARARLY hy¥f atedl08k| bgates of

al uminum  iwedightl5 nEgnagdimioss! @redipheaded Wil dvhesodiwmy Ihese clays
may al so con}gﬁwts Qf _al um _num, oxi es and %i | i,ca. Useful clays
may i ncl ude I o Sigana mederdat can be ysed adyantageonsivpul git es,
sepiolites, nontnorill &luminumi t oxidesd deawd tiin cinateare Ihgsergrays nmay
undergo 29 vady pr S ; I a may be

air-fl oatgd, Egv}\d/aa?‘g?'-e \ﬁagﬁgdf&?élqg g‘{eﬁfqggrﬁrgn?%agéggﬂagrdgg Xgﬁgf‘%\}’&t ed, or
treated with I $hdFsEAGATd, the aluminum gxidefis rREE$eREels £he +ovidi ng

an al um num modi¥ildatdlon .car r@isLAIA1lN) £ & Salicicliasesb by B8k akoo. 25

08/ 554, 672, }% bove. whi éh g{ﬁocess can al so %e J S%Cﬁﬁ ._for providing a
carrier for BI U5t FBF RAXFRRIOCeSS o “rft}"rﬁ | i gaEd¥e” are
conpounds  wiallumigiuief erxdimtes witgy cpdiiglhorapeaiff i\ 1dRfacendar&a QBre Al UM nUM
silicatepg leRakrales i ' CAlid | C@; POSiLI Lp.the 30
crystal ! I atdti]ie?gr@ihn m{‘hég@ ﬁbalé!é_ (?Eo%%sbérgérée' Cﬁﬁ% Sf&bgpa‘f#ﬁbé?l icates
(e.g. the \PAOCGFUreFs,pi¢Rsalypinun sadtsfRielony ki twia thed

fel dspar). calcEnathby of apademinual Rgdabyideum silicates are finely
dppersed and o "avecTshe' e WILAH1Y 828001 Ao "L AP ALTPIRL Of
_ amorphous hydrated silicates of aluminum, iron,
15 magnesium, calcium, potassium, and sodium. These clays
may also contain amounts of aluminum oxides and silica.
Usgful clays may include kaolins, serpentines, talcs,
pyrophyllites, attapulgites, sepiolites, montmorillo-
nites, and bauxitic clays. These clays may undergo
20 various processes before use. For example, clays may be
air-floated, water-washed, calcined, delaminated, acid
activated, or treated with dispersants.
A preferred process for providing an aluminum
silicate carrier particle is disclosed by Serial No.
25 08/554,672, noted above, which process can also be used
for providing a carrier for a pigment or other colorant.
Aluminum silicates are compounds with different
proportions of Al,0, and Si0,. Aluminum silicate
minerals in which Al occupies lattice positions in the
30 crystal 1lattice in the place of si .are the
aluminosilicates (e.g. the various varieties of
ultramarine, zeolite, and feldspar). Freshly
precipitated aluminum silicates are finely dispersed and
have a 1large surface area and a high adsorption
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17 capacity. Anong useful al uni nosi |icates are synthetic :
zeolites commonly used as detergent buil ders. The rati o of

nitrile sabbsssgoh carrier materials in a solid conpositperussyaegor dance
with the 5 invention can vary within certain limts, depending on t he
met hod of manufacturing the solid conpesition and the properties of the
carrier, and the final end use. A preferred ratio is 10 to 95 parts by
wei ght of the nitrile to 5 to 90 parts by weight of the carrier, 10

especially 10 to 70 parts of weight of the nitrile to 10 to 70 parts by
wei ght of the carrier. Aratio of 50 to 90 parts by weight of Fornula I

to 10 to 50 r1S. s [ caRk,l ' L a rred where
the ' Cuosi FaERy . andflgl¥sadul Aihihost 1S8BEEL kY BERLARESE 1]
rati o of 50 tZ®oldtesr commpnh¥i ygedops detepgaptbpilden®.to 90 parts by

wei ght of carrier is 7rheespadid | Yofor el ifiak Whedie: t hendlesthgriset 0

di sperse the acéi ve Form.ﬁlsj_a |, far .itnstance to rﬁduce | ocal | zed

bl eachi ng. THAtERARLS: 2R HAED FWPOSHELL e 1Ba8EG°FADBS FhERABASdr ous
solid. Sor iewemtlien camawalyswifthtinecertainvdimibs, ragpendingeoane
surfactant or ' t 0: a5 4 O | tut e an_ anount
preferably ofth% rﬂ%{)&(ﬁf cg énat‘%ugﬁéo%t% i p%ﬁss yl%/vecl:&ﬁgséiémn s act ant s
of Delivery $pst @pppexrties of the /armign.cranfkriioicinal cempossei ons of
t he i nvent igye fdeaEtdeigiens r abl ¥ocoBt parteabyl RE UGS the Of
surfactants, %ﬁa‘\{ act b°t€035 a_cl qani n%.aa&gtlv? agent .as well as
al so to hel p™h etQpar ity Y9 s B3Fie BY WREIRY | 8Fs §he | FAEFdeBhase when
t he conpb®it iespecdazlpul0 Xb t70) paxts of weight of tHer hdttrddbstwi 1§ which
t he acti vat or, d [ eei?q.ﬁ:y bt LENS [ C Lped_or
adm xed it'r‘?c?t@dgaﬂ:ﬁzgi et oxy?’gggggleggh%iagf sﬁaggotﬁggéasg?d
Shel | Chemi c@0 @AthyLYiIndRigREeChr BREMHARe INESIJO. to SO0 parts by

SUBSTI TUTE SkigEHt refecdgrier is especially preferred where the
. desire is to maximize the concentration of active
15 Formula I. A ratio of 50 to 10 parts by weight of
Formula I to 10 to 90 parts by weight of carrier is
especially preferred where the desire is to disperse the
active Formula I, for instance to reduce 1localized
bleaching. The indicated parts by weight are based on

20 the anhydrous solid. For example, granules of the
invention may include one surfactant or a mixture of
surfactants so as to constitute an amount preferably of
about 0.5 to about 50 parts by weight.

A

by

Surfactants of Delivery Systems
25 As earlier mentioned, compositions of the

invention frequently desirably contain varying amounts

of surfactants, which may act both as a cleaning active

agent as well as also to help disperse sparingly soluble

materials in liquid phase when the compositions are put
30 to use.

Surfactants with which the activators and
active oxygen compositions may be combined or admixed
include linear ethoxylated alcochols, such as those sold
by Shell Chemical Company under the brand name Neodol.
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18 O her suitabl e nonionic surfactants can include other | i near
et hoxyl ated al cohols with an average |ength of 6 to 16 carbon at onms and
aver agi nGyaglaguises t0 20 nol es of "~ ethyl ene oxide per nop hoI

| i near and branched, 5 primary and secondary ethoxyl at ed, propoxfl _
al cohol s ‘Wwith an average length of ,gbout 6 to 16 carbon atons and T
averagi ng 0-10 nol es of ethylene oxide and about 1 to 10 nol es of
propyl ene oxi de per nole of alcohol; linear and branched al kyl phenoxy
(pol yet hoxy) al cohols, otherwi se 10 known as et hoxyl ated al kyl phenol s,

w th an average chaln | ength of 8 to 16 carbon atonms and averaging 1.5
to 30 Iene oxi.de and

mi xt ur es thepggﬁr suifabfe nonloﬁﬁFtﬁ@&%%§&FP§ﬁl§ann&ﬂéiH4? Qthemct ant s

may 15 |ncImdneanlgthqmyﬂqﬁednalcahbmsywlthaandaestaqs lémgﬁn/of g acid
gl ycerol eSt%éSIGf@a#yorf‘%t%m%ngnﬁt Q%% éé‘é&% 2 to afq %P‘;a | am des,
e oxl de and ‘e

certain blocC | de, and
bl ock pol ymeshylen%roﬂdqopegnmoém Gé é féllk‘iyl]é-ﬁéaﬁxatlé hxatlrclpmb,poxyl at ed

20 et hylsenngmgi-peand Rlconda?/ Edﬁéxﬁl@té&lcﬁa Ekylﬂaké& alcoli¥H onic
surfactants

ke am ne OXqu g@g ?h Q g foxi des and their
et hoxyl at ed HéFPv%’Pl%‘é%rage en ° ARF 0§1 rf"ﬁE Rt 3RS aBdo be
sui t abl e. avexagphes)-ft modlesanifoethylend antide sndagbout| Ldeo tie 25

anmoni um S t [ d
tr|ethanolan%n%%%n§%eéhég¥ﬂga ?gﬁﬁgng ajﬁgﬁggggggffﬁgﬂ lln?af %%ﬁts of
Cerr] - errbraachedaailklphenessi Apatyethoxy hedkcoholsnpiremeiasl al kyl
benzene jpul fﬁﬁ@&ﬁSas aé’&‘hd:@lﬁ%éﬂ' a!uagll henc&ldehvittl hat Qﬁer&ké‘%‘:ﬁﬂpxw at ed

or propoxyl ated et her sulfates, alk her sulfates
o konaP V! ERaEhGE Barprisoferbang F%ﬁaﬂ Siadia e |
sul f onat es, fnaﬂ.e; anfd ethydgnec eoixddes upéat mleal bfl alcolbyreratd et her

sul fates, acyl. sare9SLRaLESsand acyl N- net hyl t auri des.
19

i Further suitable nonionic surfactants may
15 include polyoxyethylene carboxylic acid esters, fatty
acid glycerol esters, fatty acid and ethoxylated fatty
acid alkanolamides, certain block copolymers of
propylene oxide and ethylene oxide, and block polymers
or propylene oxide and ethylene oxide with propoxylated
20 ethylene diamine. Also included are such semi-polar
nonionic surfactants 1like amine oxides, phosphine
oxides, sulfoxides and their ethoxylated derivatives.
Anionic surfactants may also be suitable.
Examples of such anionic surfactants may include the
25 ammonium, substituted ammonium (e.g., mono-di-, and
triethanolammonium), alkali metal and alkaline earth
metal salts of C¢-C,;, fatty acids and rosin acids, linear
and branched alkyl benzene sulfonates, alkylethoxylated
ether sulfates, alkylethoxylated or propoxylated ether
30 sulfates, alkyl sulfates, alkyl ether sulfates, alkane
sulfonates, alpha olefin sulfonaées, hydroxyalkane
sulfonates, fatty acid monoglyceride sulfates, alkyl
glyceryl ether sulfates, acyl sarcosinates and acyl
N-methyltaurides. '
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Suitabl e cationic surfactants may include the guat er nary anmmoni um

conpounds in which typically one of the ‘groups |inked to the nitrogen
atomis awehssaspr Clerr] al kyl group and the other threg-gePs14r e
short chai ned al kyl 5 groups which nmay bear inert substituents such as
phenyl gr oups. Suitabjee  anphoteric and -
ZW tterionic surfactants containing an ani oni ¢ water-sol ubilizing
group, a cationic group or a hydrophobic organic group 10 include am no
carboxylic acids and their salts, am no di carboxylic acids and their
salts, al kyl -betai nes, al kyl am nopr opyl bet ai nes, sul f obet ai nes,

al kyl i m dazol i ni u i ernary a um

conpounds, certain quat géﬁ’f%h%as W#u%%%gﬁ%g "éaf% 11@3'0@& ttdien
tertiary sul fqnauamumoummmm compounds in Gﬂlnmh cyrmicoa et em@ru; adj uncts
may be added the bEofpd! Pl ol the! AL 0P A RNPEQULCE, '% JeNad

Tabl e illus rates | eachi ng conposi tron

20 5 roups which ma bear indABlL&ubstituents such
COVPONENT g NT of asggg e( G&

ONE
Surfactant: 8T°FPRear al kyl benzene sul fonate (LAS) 0-15
Al kyl Sul fate (AS) Suitable amphoter:.co 15and  Alwticdtr ieiniexy

sul fate (AECSyyrfactant ik 62Bak cethara );
0-15 Bui | ug £e an S c?numlcar gonaan faatbiic %toelMElZLng 20-70

Zeolite group, a catlonlc group or a hydraephobic QU AP @ pol yner
0-5 18odi intiiudecam@no carboxylic acids and their @alts, amifid | er: 15

gogbum chl Or'gfcarboxyllc acids and their salg’s, alky%.o- Iel{trgn.snlcjelsf,ate
alkyl aminopropylbetaines, sulfobetaines, alkyl
imidaz_olinium_ derivatives, certain quaternary ammonium
compounds,' certain quaternary phdsphonium compounds and
15 certain tertiary sulfonium compounds.
Other common detergent adjuncts may be added
if a bleach or detergent bleach product is desired.
Table 1 illustrates dry . bleaching composition

embodiments incorporating the Formula I salts.
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Wat er 0-5 Bl eachi ng System

Sodi um per bor at e nonohydr at e -4-40 20 MVA[err] activator -
1-10 ‘ Enzyne(s) 2 0-3
Bri ght ener’ Esiidson - 0-2 Dye/, R GHEsY72111L

as needed 25 Perfune 0 as needed ==
[err] Inventive nitrile, preferably NNKNB, MVAS, MVABS, or ~MVATS.
[err] Exanples include but are not Iimted to protease, anyl ase,

| i pase, cellulase (alone or in conbinations) 30 Sources of Acid/ Al kal
Conposi tions of the invention, when conbi ned with a source of active
oxygen, preferably function for bl eachi ng best at an al kal i ne pH, but
are shel f stabilized best at an aZRBLE LH particularly a pH of 35
fromO-5, nore_preferably 0-2. npst preferably 0-1. Thus, conpositions
of the invention preferably include SUBSTI TOTE SHEET (
rul e 26) COMPO 21 COMPONBNZour ce of
protons as an "BEYENTK. *  This can be achi eveBANEBS EWhnb) e, by
addi ng aci d, £ Aat | evel s from about 0-50 wt.% of final solid
wei ght to s ?ﬂ%@%ﬁ{wmé %ﬁbh?h&e?i.)ﬂé;or to agy,gurther 5
granul ation PrIoness gt i(ag)or drying). referred 0_15aC|ds I ncl ude
citric acid, suldoHdlC exticky SUIEateC (AB0Y) hydrochl gLih§ acid,

sul furous aci dlcohdl sthoxylataci(dg) - and al kyl aryl uﬁ%onic acids, as

wel | as polyacrylic

Builder:

‘10 Sodium carbonate 20-70
Zeolite . : 0-50 . r
Polyacrylate polymer L “0=5 .
sodium silicate 0-8& )
Filler: _

15 Sodium chloride ' 0-30

- Sodium sulfate ' 0-30
Water 0-S
Bleaching Systenm:
Sodium perborate monohydrate 4-40

20 MMA! activator 1-10
Other:
Enzyme(s)? 0-3
Brightener 0-2
Dye/Pigment ' as needed

25 Perfume as needed

! Inventive nitrile,'preferahly MMAMS, MMAS, MMABS, or
MMATS.

? Examples include but are not limited to protease,
amylase, lipase, cellulase (alone or in combinations)

30 Sources of Acid/Alkali

Compositions of the invention, when combined
with a source of active oxygen, preferably function for
bleaching best at an alkaline pH, but are shelf
stabilized best at an acidic pH, particularly a pH of

35 from 0-5, more preferably 0-2, most preferably 0-1.
Thus, compositions of the invention preferably include
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acid, maleic acid, nitric acid, and sulfamc acid. Mdst 10 preferred are

sul furic acid and sul furous acid. ’ When the conposition is
ready forwq@ses/23601 i S especi al | y advant ageous to have amrpcangssnbi gk

al kal i ne buffer present sufficient to nmaintain a pH greater than _
about 8, nore preferably in the range opyabout 8.5 to 15 about 10.5 fof"
nost effective bleaching, when the granul es are di ssol ved or

di spersed i nto an aqueous wash system |f used.as a hard surface

cl eaner, on the other hand, it may be useful to co-dispense the '
al kal i ne buffer in a separate, preferably Iiquid, conposition. 20 These

| kaline buffers include. but t limted.t ; i metal
hydr oxi des (sBUIAETT (T Ukt OBBPASERUAT ST REM ui *aFo e B al kal

netal and achieved, fon;a#nmpﬁaﬁ,balhddingew@udam$naﬁunﬁbuycsgbanates,
al kal i e ye 13N AHINAIE POYYAREYS 2bES £103h U1 N 1N 25
amoni um succi nates, al kal| netal and ammoni um nal eates addi ti onal
conj ugat e basédaid\RRntAifHine BRedRitriles @ripr t Bosanyenfirtier

herei nabove. kgrahheatidhdpRrbeessingagadxang ldE'C}i@G.dmg)S.UCk?ﬁéfex‘#%imUt
limtation, .ﬁthano#@¥1ne, dlethaaolan}ﬁﬁq.trlet anol am pe, hydroxy- 30
am ne, met hyl LA, 1BF HSH\ALhhLTe 2€4Ha TP 51859 1e SUCCLInIC saGRd 4 onal
Functi onal / Aedydebchladionatid, sulfurous acbdhearydjsukfonicissdids i n

cl eani ng and I erj RAl# | ADS)gAr | yoNn Ve . in the
i nventive corrgggi taﬁ'm _ﬁgs_ | ncgogﬁt(_ad nt .ﬁs?{q%sﬁ%éeﬁaﬁaqg pdﬂféé‘:dyeﬂc
SUBSTI TUTE SHeEtd¢ maleio@cid, nitric acid, and sulfamic acid. Most2?2

S}][" | ar bipue grQSgeranBﬂégs@BfuﬁiﬁﬁagﬂdL@:&ﬂ,slﬁrﬁm acidla\éle a EI ui ng
gonfg}nP%gdaﬁgéltlRgnggyﬁg?régg %%ﬁggﬁﬁFéo%r%éaf%%ggééégﬁﬂ%efdﬁ?ﬁH%Iusion.
Bri ght eners 5especialMijt edeastagesushto aaves@En lameant oft y@aBtelinaand
styryl napht haj,gegeprjgkd %%f@&hﬂ%ﬁ%?ﬁ@%a%éﬁ?ii‘gpﬂ %r@a%‘é‘:t $had'®y be
i ncl uded. Fragrances use or aesthetic purposes  atre comercially
avail abl e fraRPuloByamore preferably in the range of about 8.5 to

15 about 10.5 for most effective bleaching, when the
granules are dissolved or dispersed into an agueous wash
system. If used as a hard surface cleaner, on the other
hand, it may be useful to co-dispense the alkaline
buffer in a separate, preferably liquid, composition.

20 These alkaline buffers include, but are not limited to,
alkali metal hydroxides (sodium, lithium, potassium),
ammonium  hydroxide, alkali metal and ammonium
carbonates, alkali metal and ammonium carbamates, alkali
metal and ammonium polyacrylates, alkali metal and

25 ammonium succinates, alkali metal and ammonium maleates
and additional conjugate bases of weak organic acids,
such as those mentioned hereinabove. Further, organic
bases are included, such as, without 1limitation,
ethanolamine, diethanolamine, triethanoclamine, hydroxy-

30 amine, methylamine, dimethylamine, and trimethylamine.-

Additional Functional[Aesthgtic Adjuncts

Other adjuncts (useful 1in cleaning and
laundering applications) are optionally included in the
inventive compositions. Dyes include anthraquinone and
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I nternational Flavors and Fragrances, and G vaudon. 10 Stabilizers include

hydrated salts, such as nagnesi um sul fate, and boric acid.

In some nposi ti ons herein, adjuvants included%gng re
especialS@O%re gfred) a chel ati ng agent or sequestrant; SH 11
preferably a non-phosphate 15 cont@zning sesquesterant, and nost -
preferably, an am nopol yphosphonat™é. These chel ating agents aSsist in
mai ntai ning the solution stability of the salt activators and active
oxygen source in order to achieve opti mum performance. In this manner,
they are acting to 20 chelate heavy netal ions, which cause

catal yzed deconposition of the, active oxygen source and of the

(bel i eved) inSEMi1AF BIRel GraoxyiBATRaNtT MY adisohdggKsed, apdscas a
non- bi ndi ng theesyaohluhayr eFFdctn WMAddewésiting it t EABrid® washed The
chel ating agent,.s seleﬁted féogga nunber . Of kﬁgﬁn agents which are
effective at %ﬁ@?a?inﬁe =Y FHALAAT KBPat i n§eBgS8RE2dhoul d be

resi stant to coloranhsolayei alsadpospikilexdaiatinelusionxi dastightBneter abl y,
it shoul dghavg,.an a¢i [,SSO0CI ab,l-@n CcQRpst ; (gudss | of i out _1-.9,
indicatina thgf itﬁéﬁégggfﬁitesggFglom?gH'ggg%é 'énhgﬁgggggndiﬁédto met al
cations. AcceptuEyinaphihalenss brighgenegpt i ChkHoraseans: i whisgeanar ange
from 0-1, 000, agaxits), may' BeeinAblidéd S0Fragpahcascissddor Hestigtppm

chel ati ng a enté i n_the wash quyq&. {1abl £rom SgBSTITUTE
SHEET ( rul e Q%gbos s are commercially available Zem  Norda,

The nost prefEntexhatbiodeal n§lagoms iandinFragraamesepdndhesphadane, which
i s comengi al ' €; t £ aplegar gyes :\Mbnsanto
Company. 0 SYEERIAER, Hinelyad PRRIeA0E SEHGER udt e maghR I SCe O
al so Bossu U. 3lfagentand periacidy um 12, line 63 - through” col um
13, line 22, incorporatrfl somecof Blie com%dﬁfﬁmmﬁekeﬁnpohﬂghﬁ}&ﬁh@nate,

SHCARAS Eequefécfﬁégl(gn% are egﬁgéﬁgiﬂfE}Je%eggédysgtchelating agent
or sequestrant, and preferably a non-phosphaté

15 containing sesquesterant, and most preferably, an
aminopolyphosphonate. These chelating agents assist in
maintaining the solution stability c¢f the salt
activators and active oxygen source in order to achieve
optimum performance. In this manner, they are acting to

20 chelate heavy metal ions, which cause catalyzed
decomposition of the active oxygen source and ocf the
(believed) in situ formed peroxyimidic acids, although
this is a non-binding theory of their action and not
limiting.

25 The chelating agent is selected from a number
of known agents which are effective at chelating heavy
metal ions. The chelating agent should be resistant to
hydrolysis and rapid oxidation by oxidants. Preferably,
it should have an acid dissociation constant (pKa) of

30 aboud 1-9, indicating that it dissociates at low pH's to
enhance binding to metal catioms. Acceptable amounts of
the (optional) chelating agent range from 0-1,000, more
preferably 5-500, most preferably 10-100 ppm chelating
agent, in the wash liquor.
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O her preferred non-phosphate containing 10 chelating agents, such as

et hyl enedi am net etraacetic acid (EDTA) and nitrilotriacetic acid (NTA
may al soWsR98/23601 sui table for use. Still other new, prefefcBdsezPeiati ng
agents are new propyl enedi anm net etraacetates, such as - Hanpshire 1,3
PDTA, fromWR G ace, and Chel DTPA 18 100#F, from C ba Ceigy A G

M xtures of the foregoing may be suitable. Addi ti onal
desirabl e adjuncts are enzynes (although it may be preferred to al so

i ncl ude an enzyne stabilizer). Proteases are one especially preferred
20 class of enzymes. They are preferably selected from al kal i ne

proteases. The term "alpkal im@&st rﬁfeqreirreq togelatidy zag oy CE he enzyrres
abl e from £ de

activity is a ases are avall

variety of S&&}g@golyﬂoaﬁbo%\get y%ﬁ%&ﬁl V- SprSURREERE edd v%tfaldmsble

m cr oor gani SEmger (ehg trademarkusDequbst | ifsion) . Mondaptéalco les of
al kal i ne prote Fvaxat from t er ndt’i onal

Bi oSynt het i c5; Qiaie ase, %aw nasggauggg E élor 480209 %oél(gal | %% from
Novo | nddst r A1LA0S Bossake U.S. a?%‘éelgéaﬁvﬂ@)w@(k'(: ccohimn L2S. 1Rakes

4,511, 490, 3@nhrbAghA’ Y Bined mgrelpj_,iy bef er rporaedlt hﬁéréﬂxt bl e _
hyc}I)roI yZIi ng ymes It is

enzynes are anyl ases, which e, car drate
al so preferr E%?Be?%1 Lidd WQ‘F@PQEPB nate, Whaéésne@ﬁ%ﬁ’brzﬁ@ase&
Suitabl e anglaeesuitabledfor us&api dase, from Societe Rapl dase, Ml ezyne

fromMles Other dpref%ggggl T%ﬁ ?lﬂggp{hgt{eu{ s ining

24 Laborat ory,
Bi oSynt Hét i c§helating agents,St $u¢hotat$ere@!¥le§tﬂd§-mmraee¢é.lcl ul ases,

0'S. Patent & dan anb Sahesaarg oo ey, st Y, pey. A7 ol
Chya et al. E %ab%tfé?ﬁ ggéglo%ﬁhe‘r rﬂ'ﬁﬁ'p(ﬁrﬁf@&rﬁér Shelgfingt er ence.

Yet ot her suagebte arey mey profyleneeliaminehetraacetates, such as

Hampshire 1,3 PDTA, from W.R. Grace, and Chel DTPA

15 100#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

20 class of enzymes. They are preferably selected from

alkaline'proteases. The term "alkaline," refers to the

PH at which the enzymes' activity is optimal. Aalkaline

proteases are available from a wide variety of sources,

and are typically produced from various microorganism

25 (e.g., Bacillus subtilisis). Typical examples of

alkaline proteases include Maxatase and Maxacal from

International BioSynthetics, Alcalase, Savinase, and

Esperase, all available from Novo Industri A/S. See

also Stanislowski et al., U.S. Patent 4,511,490,

30 incorporated herein by reference. ‘Further suitable

enzymes are amylases, which are carbohydrate-hydrolyzing

enzymes. It is also preferred to include mixtures of

amylases and proteases. Suitable amylases include

Rapidase, from Societe Rapidase, Milezyme from Miles
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as those described in Silver, US. Patent 3,950,277, and 10 Thom et aI
U S. Patent 4,707,291, |ncorporated herein - by reference

The hydr nzyme shoul d be prpesent in an anount 01-5%
nor e preﬁ%xégﬁ Giabout 0.01- 3% and nost preferably ab8§%“§ léusby

wei ght of the 15 conposition. M xtyres of any of the foregoing -~
hydr ol ases are desirable, especially protease/anyl ase bl ends. ~

Anti -redeposition agents, such as carboxy- nmet hyl cel | ul ose, are
potentially desirable. Foam 20 boosters, such as appropriate anionic
surfactants, may be appropriate for inclusion herein. Also, in the case
of excess foanrng resulting fromthe use of certain surfactants,

anti - f oani ngL356RREOT¥uch aénﬁlkyl§9§ﬁmY pokBRR | ox Adernatgonal
d|nethylpolyaubgyaanetmeyld be 25 desi rabl e. Preferred G anul e Size,
Density and Shape G anu article sizes c range from about
100 [err]mto about 12864 drPFRETBPE %‘? e?%wslfﬁf% S/

G anul e densisnghwiak| thosentiégcrahgd inoﬂaabdMISL)Ei@ﬂnﬂ(ﬂuﬂ793@31to about
1.0 g/iclarr] vy mreerqeifrabﬁmo 83c0hel k3! 953D0HhonecqaBd Qolorrl. A

wi de variety of granul e sha , I nc I'ng-sp hearts,
noons, starsalekoYefs Patentcyir'riﬁépﬁear %’&tqhé'ﬁse'caﬁa cubi%- sR’RﬁQM‘-ns

igsls_rl TUTE SBEBE3( 082, eiRédrporated herein by reference. f2|5
plications osi.tions o nventi.on are use ful as or
in laundry products, stth 3§H%$e§8ﬁ#$kﬁéméF{£§%§;are 1REEE e TSR det er gent
boosters, deger tboss desdribedadn, S5lveteébﬁbsPamaaachJQEpgﬁlﬁs amdd stain
removersyy ARBH &bea1., tﬁ%va@ta%QﬁE ﬁ'eﬁbfeﬁfr%@&%ttéd) the

i nvention are 1 nproved cl eani ng, Stalh rehova spot renova
by reference. -

The hydrolytic enzyme should be present in an

amount of about 0.01-5%, more preferably about 0.01-3%,

and most preferably about 0.1-2% by weight of the

15 composition. Mixtures of any of the foregoing

o

hydrolases are desirable, especially protease/amylase
blends.

Anti-redeposition agents, such as carboxy-
methylcellulose, are potentially desirable. Foam'
20 boosters, such as appropriate anionic surfactants, may
be appropriate for inclusion herein. Aalso, in the case
of excess foaming resulting from the use of certain
surfactants, anti-~foaming agents, such as alkylated
polysiloxanes, e.g. dimethylpolysiloxane, would be

25 desirable. |

Preferred Granule Size, Density and Shape
Granule particle sizes can range from about
100 um to about 1200 um, more preferably 150-850 um.
Granule density will normally range from about 0.5 g/c?
30 to about 1.0 g/c?®, more preferably 0.65 g/c® to about
0.80 g/c®. A wide variety of granule shapes may be
used, including spheres, hearts, moons, stars, clovers,
cylindrical sections, and cubic sections. |
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whi teni ng, and brightening of treated articles. O her product
applications include household 10 cleaning products, such as hard surface
cl eaners W 9883601 wetted with or dissolved in water prior RCI/RIF21111

Exenpl ary surface cleaners are tile and grout cleaners, bat hr oom -
(floor, toilet, and counter) and kitcheR5 (floor, sink, and counter)
cl eaners. Addi tionally, 15 kitchen products such as di shwasher
detergents with bl each or bl each cl eaning and scrubbi ng pads are
contenpl ated. Anong the benefits derived from use of the inventive
conpositions in such applications are | nproved stain and spot renoval

and gener al CI%Fﬂyﬂthjbﬂ%O the treated surfaces to renove food, rust,
grine, m I"dew, no and qt her t i"g}F .St ai ﬁs f ound on S ch

Surf aces, CRIBPSIEAGRFySE IR AYEBROP T HRAL U s or
cations are cod ermdumﬂq V\/peodualuseffeud:hveas edleachiy addivévaezygen
generated in tu to ea f | r e

appl i cations a‘# Ee%zgéné SbcP(fsthet/%g ﬁg;:e\lflg'a}ﬁgsaé }e{aﬁg%gcbjo renove
stains on S hiﬁanhas,cbheaghéngsakﬁﬁx)anﬁ étﬁgn LReavenss plAaongcthe

surfaces. é‘thﬁvé&“%P%&rtbﬂ§051tlons of the'Enveﬂﬁg §
N-quaternary aceton tri ound g repar6d trom
N-acetonitril édre 1E‘P€€HF§or"s19(5’5mé{$l 0§T‘ﬂbns &d-al h£P¥“H¥§land usi ng

wel | - known sy gt d i regp ramet basi glsemtings odr e;rdasedl aetlicles.
SUBSTI TUTE SHEET ( rule

by Menschutkin, Z. Phym%‘q‘)e&cp Od%Ct 5agp§l(1f§.§6.)ons lgciude houEﬁholE Chem ,
6, 41 (1890): ciraming praspctsinysuchoas hard sprdaree Eieamee'igm) bearnett,

J. Am Chem SacreedO%ith or5893s65398Y; L watapplprddid oRoDEugs, 44 312 .
212. All 5 these are mcfg.agora ed b refere C Conmpounds

e.
havi ng the ForFXRmPlary; sYctare fagPers arg A0849FPRE FLPABETRY a
plurality of abstmrodmogdilpor, toilet, and counter) and kitchen

. (floor, sink, and counter) cleaners. Additionally,

15 kitchen products such as dishwasher detergents with

bleach or bleach cleaning and scrubbing pads are

éontemplated. Among the benefits derived frcm use cof

the inventive compositions in such applications are

improved stain and spot removal and general cleaning of

20 the treated surfaces to remove food, rust, grime,

mildew, mold, and other typical stains found on such
surfaces.

Additionally, non-household product appli-

cations are contemplated where an effective level of

25 active oxygen generated in situ to treat water is

useful. Illustrative of such applications are pool and

spa additives, as well as cleaners to remove stains on

outdoor concrete, stucco, siding, wood and plastic
surfaces.

30 Preparation of the Nitriles
In general, N-quaternary acetonitrile

compounds may be -readily prepared from N-acetonitrile
precursors by employing selected alkyl halides and using
well-known synthetic approaches, such as are described
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ranging from3 to 9, although preferably containing 6 atons including

the N[err] atom Preparation of these 10 conpounds w || nost

conveni engbyssist W th a conpound al ready havi ng thel,é.p,bgg.gﬁﬁhng.

For exanpl e, a nunber of preparations of inventive nitriTes

herei nafter described will begin weh norpholine (see, e.g., the -
Formula Il structure). An exanple of three nenbered 15 rings S
aziridine, e.g., N net hyl acetonitrile aziridinium as an exanple
of four nenbered rings there is azetidine, e.g., Nethyl-acetonitrile
azetidiniunm as an exanple of five nenbered rings there is

pyrrolidine, e. d.,. . Nbutylacetgnityile pyrrolidini as an exanple 20
of six menber®y lﬁnﬁﬁg,utf‘ﬁna i t‘lﬁb‘ﬁsﬁ% ¢l %negebhéiégm + 3”4 pfperi di ne,
e.g., N nethy?meetkonchenl ¢ §i pekidigfioyy) Abraham,aBreganpbeyof egyen

menbered rin eres}s o] Ldlni anpl e of ght
menbered ri ngh&p' ! t%ie’r el f%””fo%%é@tf gmgﬁé @rree%h Weet o‘?’n&f‘ri | e-8- 25
azabi cycl o[ 3.38%3 dck980d;; CarmanaapRdicadipneDBf 0Ai A% 312 2kdbermMlri ngs

there is oct alheeDidid0lidcoepBrattid by r@BkbByhaestonitrile
oct ahydr oi ndol i ni um rticularly, in the preferred

re.pa
met hod of pr epar at iCGH‘PQuEﬁ?t%%Y%“%rﬁﬁrp?e Formpla {3t HReenze Jrave
monoal dehyde rsaruthsbdehinte fomned by HChlurakitaldfalatoms, BEdad1gyani de in

an aqueous | t )+ f.0l | pwe : terni zatjon (Step
B) with an %ﬁﬁgﬁ%ﬂﬁ_%g@ntg’ I %lg%‘%%g%, 5%’%%&% j% AR eé ably
either in  atams pkRelwding r &Me3 ¥hr 8teR- 14, PEeRR¥3eiqrH 04l ushése 35

mai nt ai nggl atcdioundss wiiNanmadsikn c8neenBently start with a compowRP!! TUTE
SHEET ( rule 27

6 . : . _
Thus, an ani ré%a%( PRYIAG, i formed ring. For example, aymber g
react ed as Stefp Aneparaxisnsoabdehyidseatizedi aitdebyel® hereinafter

described will begin with morpholine (see, e.g., the
. Formula II structure). An example of three memberasd
15 rings is aziridine, e.qg., N-methylacetonitrile
_aziridinium; as an example of four membered rings there
is azetidine, e.g., N-ethyl-acetonitrils azstidinium; as
an example of five membered rings there is pyrrolidine,
e.g., N-butylacetonitrile pyrrolidinium; as an example
20 of six membered rings, in addition tc morpholine, there
is piperidine, e.g., N-methylacetonitrile piperidinium;
as an example of seven membered rings there is
homopiperidinium; as an example of eight membered rings
there is tropane, e.g., N-methylacetonitrile-8-
25 azabicyclo{3.2.1l)octane; and, as an example of nine
membered rings there is octahydroindole, e.g., N-
methylacetonitrile octahydroindolinium.
More particularly, in the preferred method of
preparation a suitable amine' is reacted with a
30 monoaldehyde or a dialdehyde and with HCN or an alkali
metal cyanide in an agueous medium (Step A) followed by
subsequent quaternization (Step B) with an alkylating
agent. In Step A, the reaction is preferably either in
the pH range from 8 through 14, and the pH value is
35 maintained at not less than 2 in Step B.
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Rlerr]-CHO or OHC R err]-CHO, whereby Rerr] is a chemcal bond or 5 a
Cerr] to CLF”] al kyl ene bridge or an oxyethyl ene bridge, and R err]
stands foYOPPB6O err] to Clerr] alkyl, and with hydrogen pcrruseyamide or
an al kali netal cyanide in an aqueous madi um Step B is quaternization
wi th an al kyl ati ng agent Rl err] X A an aqueous nedi um wi t hout .

I solating the internediate 10 product from Step A Preferred al kyI ating
agents are di mret hyl sul fate, diethyl sulfate, a nethyl halide, an

et hyl halide, dinethyl carbonate, diethyl carbonate, nmet hyl tosyl ate,
ethyl tosylate, nmethyl nesylate, ethyl mesyl ate, or a benzyl halide.

15 , In Step !‘hu§yfiﬂf3'h‘iﬁrden$ut% $ne frprmBhdenyde .
cyanohydrin, can be forned as by- pro ducts fromthe al dehyde, that is

used, and hydrogen cyani de. Th cyanohydrins do not react further
wi th the al kyl ating agent iINHSt ep B so that renewed breaki ng down of

the 20 cyanohydrins into alw and hydrogen cyanide in the final
product is possible. Wt hout the procedure in accordance

with the iishreacited, ast SpepB Astitil @ pooostdehyde wurcla aivddek as
a result of hydrehysss @ic-l-re—aeEed Aldodyt kﬂg’[i%e%eﬁ alh§$ val ue of

the reactjon mxture dri of f_fromthe ine or neut Ir'egl on

into the strénGrytactaird yie e%?’cﬁ‘g%ocrh an, exygéhrdeneabridee |anad The
protonati on RS stfanidse for re ott cggea gl oKy I heard y@iﬁmnwaté%'e that
a

has not yet ag.er etltlon 30 " wit I kyl ation
-- start ?/ng ?: ?g%lggcé?t g.}ll ngﬂf—? L?tag'o cyanf?l% aft JIECURSAL e additi on
of the al kyI §tt|engB is ggemrnmatmm hekth e ta ldy latt imige aglenei RBRiXril e

t akes aalaaoayqa@dmﬁ&t%w 39B1aEEhE the! fRelif@iate .

SUBSTI T E SHEE
product tan glré’Gl%p é‘ﬁéht L8P hdesPFREETRRA c_llrlating AqRYFeraRs ani de.
Step A generaumtayasuulah:;,gmuhqaulsmﬂaftea a metmylr ange g, %d hrough 13

g;angﬁsgf: ﬁl Iteﬁ.hyio A4 pagh &gmetﬁyl' Tatbohats leLhy : SCQ:H:ona S the

methyl tosylate, ethyl tosylate, methyl mesylate, ethyl
mesylate, or a benzyl halide.

15 In Step A, cyanchydrins, ‘e.g., formaldehyde
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

20 cyanohydrins into aldehyde and hydrogen cyanide in the
final product is possible.

Without the procedure in accordance with the
invention, Step B usually proceeds in such a way that,
as a result of hydrolysis of the added alkylating agent

25 the pH value of the reaction mixture drifts off from the
alkaline or neutral region into the strongly acidic
region with increasing reaction time. The protonation
of the amine nitrogen atom of the glycinoniﬁrile, that
has not yet been quaternized, sets in -- in competition

30 with alkylation -- starting from a certain pH value so
that, at the end of the addition of the alkylating
agent, no further reaction of the glycinonitrile takes
place. Non-quaternized glycinonitrile in the final
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formed is present in an equilibriumw th the al dehyde and t he hydrogen

cyanide so that the re-forned adducts can react to conpletion wth the
am ne t oy glycinonitrile. 10 | f one al an excess
of am nevgdﬁg?z“m anounts to about 2 through 20 nole %orﬁ?leﬁ%zé Iy,
about 3 through 10 nole % or, nost partigcularly of all, about 4 -
through 7 nole % based on the quantity of the hydr ogen cyani de or

al kali metal cyanide that is used, 15 then one achieves even nore

ext ensi ve suppressi on of hydr ogen cyani de and ancillary conponents,

that |iberate hydrogen cyanide, in the final product.

Step B generate eC|aII ood results if t he pH val ues are not

reduced bel oRTPH dcaBs QI IREPEAF RS BRI SReesixed,psprgaepef ange for

t he quaternlbqﬁm@@en cyahifieep B is 2.5 through 5 or, especially, 3 through
4. Use i S f ylati agent that
anopunts to 10 to 40 nol€ b/ogrlj'&ggﬁée’%%% s@éﬁ?éflf? 5 %fgs dhased on the
quantity of @ mengraefi$ thrangds 13 9rst eap%lthbm. oh@s Huowytes12 still nore

extensi ve ssulemneﬁéaonmﬁﬂl% raags, CyRe! @‘?E’F sybsi di ary
conponent s, tlhat Jaberate drog‘_ﬁn cyan{g m‘?ﬁ &lan %

Once the nit FRERE e\ %R)W%ﬁﬂntHQnakﬂehxﬂeﬁ t he
preferred bi andf zhe hlydsul;’eat eyanldéosm thet etled| ye i Sofivedepddist £n al kyl

sul fate for n |d ol For_exanmpl e, SU|tabIe
el evat ed te%e?‘ature I's a outC% F‘er?’fg Hihgou?heiSOT'%W?Ct%r
preferably agd¥yeingnétrédlapout 110[err]C. The acid aqueous 35 sol ution may

have a pid i n the rangeref &@Uhlse tli)sc.fs an excess o e. .
29 ) nor e refera g gbout 80 th t eaﬁeatl bei ng
for a period38P% SuttoL & ofpgough 2 mole"s °§%ﬂﬁ§ﬂ%§liﬁ Yithe

i nvention wabbutndwthimugh 10 imolles &r e pdndyt tfer € 0dd Dant g R aml es. 't
will be 5 o] to e ded

il'lustrate, HBgﬁno% Qﬂrpﬁﬁﬁ %Eialnven EE& oh i qdégt of 'the

EXAVPLE 1  hydrogen cyanide or alkali metal cyanide that is used,

15 then one achieves even more extensive suppression of

hydrogen cyanide and ancillary components, that liberate
hydrogen cyanide, in the final preocduct.

Step B generates especially good results if

the pH values are not reduced below 2.5 and, especially,

20 not below 3. An optimum pH range for the quaternization

of Step B is 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

25 in Step A, then one achieves still more extensive

suppression of the hydrogen cyanide and the subsidiary

components, that liberate hydrogen cyanide, in the final

product.

Once the nitriles are prepared in quaternized

30 form, formation of the preferred bisulfate or sulfate

form preferably is by heating an alkyl sulfate form, in

an acid aqueous solution. For example, a suitable

elevated temperature is about 40°C to about 150°C, more

preferably about 70°C to about 110°C. The acid aqueous

35 solution may have a pH in the range of about -1 to 6,
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527.2 g (6.05 noles) of norpholine were I ntroduced into the
reaction vessel and cooled to 10[err]C. 10 Wthin a period of one hour, 600
g (6.0 ni¥egy23o1 f or mal dehyde (30% by wei ght) were theariRbaigg i N
The addition of 161.6 g (5.94 noles) of hydrogen cyani de (99. 25%
by weight) started half an hour after tBe start of the additiaon of ~
for mal dehyde. The tine of addition 15 amounted to 1 hour. Duri ng
the addition, the tenperature was allowed to rise to 35[err]C and
stirring then took place for a further hour at 35[err]C. Cooling to
30[err]C then took place and 927.8 g (7.35 noles) of di met hyl sul fate
(DVB) were adﬂggewptr@f@rgbﬁgurﬁﬁ §Q&@£rbc.t°2(§ [}gﬂpgtﬁgeg% .addi tion,

t he pHvaIuefeII acl |cre§on starting from pH35
the pH r %w%tfefara%ioe%qw R AR TCaddh |h@u§§da (25% by

wei ght) was counter-corgspadisl seft hahet hel_rwézft&rml NL11 fopstgat at 3.5
durlngthere d l.on the fall ow ng post-reaction tine
of 3 hour gg{’@#??%gegT e npf)?ﬁﬂ‘lpgl\%gs qﬁéat edgtto wbtlkr PRC and t he

pH val ue Was unders tenud tbatal ithieset hiexamplesct iare Mtenddd hoyp at
50[err] C, the-;gic,gse,_slsﬁ é’if&s dat g0 pH val ue was
then 1. 30 * Anal ytfical results ﬁx&itd He Xﬁgenﬁ:‘:ﬁr‘.

0 ppm f or mal dehyde cyanohydrl n 74 ppm

nmor phol i noacetonitrile g OE 1 SUBSTI TUTE
SHEET ( rul e 26) 30 '

(Mol ar ratio HCN: CH err] O nor phol i ne = 1:1.01:1.02; nol ar

ratio norpholine:dimet 3% f gt e (§.05 malaspl)of morpholine were
EXAMPLE 2 fntroduced intoS€fe Zredbtidh Gsd@ @aH cB5b1BRM RROLhPE, Vwere
10 Within a period of one hour, 600 g (6.0 moles) of
formaldehyde (30% by weight) were then metered in. The
addition of 161.6 g (5.94 moles) of hydrogen cyanide
(99.25% by weight) started half an hour after the start
0f the addition of formaldehyde. The time of addition
15 amounted ¢o 1 hour. During the additien, the
temperature was allowed to rise to 35° C and stirring
then took place for a further hour at 35°C. Cooling to
30°C then took place and 927.8 g (7.35 moles) of
dimethylsulfate (DMS) were added within 2 hours at 30°C.
20 - During the DMS addition, the pH value fell into the
acidic region starting from 8. At pH 3.5, the pH-
regulated addition of agqueous caustic soda (25% by
weight) was counter-controlled so that the pH remained
constant at 3.5 during the remaining addition time and
25 the following post-reaction time of 3 hour at 30°C. The
mixture was then heated to 50°C and the pH value was
allowed to fall in this connection. After 1 hour at
50°C, the excess DMS was completely destroyed. The pH
value was then 1. '

30 Analytical results:
HCN ' 0 ppm
formaldehyde cyanohydrin 74 ppm
morpholinoacetonitrile 5SS ppm
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I ntroduced into the reaction vessel and cooled to 10C. 6.6 g of aqueous
caustic soda (20% by wei ght) were added in order to raise the pH val ue.
Wthin a f one -hour, 600 g (6.0 noles) of for (30% by
wei ght) igeﬁﬁggéﬁthen metered in. The addition of 161.6 g ﬁgpﬁﬂsn'nnles)
of hydrogen cyani de (99.25% by weight) sparted hal f an hour after the

start of the addition of f or mal dehyde. The tinme of addition anobunted to
1 hour. During the addition, the tenperature was allowed to rise 15 to
35[err]C and stirring then took place for a further hour at 35[err]C

The pH val ue anmbunted to 11.4 at the end of this part of the synthesis.

The pH was then adjuste 8- th { Cooling to
30[err] C then took 8#5 grénd d§§Gﬂ¥A ﬁgﬁ H?éf %&?gglﬁEthls%1fate
(DVB) 20 wer & :ddddd 1wilizhi modarouratin wmol}me ddmeithy lshd £BWE =

addi tion, thejpH quue fell into the acidic region starting from38. At
pH 3.5, the pFLreguIated addi tion of aqueous caustic soda (25% by

wei ght) was counter- controlled so that the pH remai ned constant at 3.5
25 during the remaining addition tigmaMRLE 2he fol | ow ng post-reaction
time of 3 hour at 30[err]C. The m xture was then heated to 50[err] C and
the pH value was allowed to fall in this connection. After 1 hour at
50[err]C, % he excess  S2MM@ was ton etmalpsdesefoyreKpiheing wainee was

then 1. 30  jnerABak¥4i fdo @R deaction vessel and éiaied to 10°C.
0 ppm fornalderde cyan

0
mor phol i noacefofi 8r PFeaqueocus aust1§0588%1(56¥ by weight) Wegg)added
31 in order {dhtamise theatpHovalueiCN: Witlkein |Opevigblomeone =

1:1.01:1.02; golar £ahi g (@Iehliddy SeebPybBdLifE ok b Reigne)

EXAMPLE 3
10 were then metered in. The addition of 181.6 g (5.94

moles) of hydrogen cyanide (99.25% by weight) started
half an hour after the start of the addition of
formaldehyde. The time of addition amounted to 1 hour.
During the addition, the temperaturs was allowed to rise

15 to 35° C and stirring then took place for a further hour
at 35°C. The pH value amounted to 11.4 at the end of
this part of the synthesis. The pH was then adjusted to
8-8.2 with sulfuric acid. Cooling to 30°C then took
place and 932.4 g (7.4 moles) of dimethylsulfate (DMS)

20 were added within 2 hours at 30°C. During the DMS
addition, the pH value fell into the acidic ragion
starting from 8. At pH 3.5, the pH-requlated addition

of aqueous caustic soda (25% by weight) was counter-
controlled so that the pH remained constant at 3.5

-+ 25 during the remaining addition time and the following
post-reaction time of 3 hour at 30°C. The mixture was
then heated to 50°C and the pH value was allowed to fall

in this connection. After 1 hour at 50°C, the excess

DMS was completely destroyed. The pH value was then 1.

30 Analytical results:
HCN 0 ppm
formaldehyde cyanohydrin 10 ppm
morpholinocacetonitrile 20 ppm
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537.2 g (6.17 nmoles) of norpholine were introduced into the reaction
vessel and cooled to 10[err]C. 6.7 g of aqueous caustic soda (20@6by

wei ght) watonsaderad in order to raise the pH value. Wthin qu one
hour, 600 g (6.0 noles) of formal dehyde (30% by wei ght) mer en net er ed
in. The addition of 161.6 g (5.94 noles) of hydrogen cyanlde (99.25% by -
wei ght) started half an hour after the start of the addition of

formal dehyde. The tinme of addition amobunted to 1 hour. During the addition,
the tenperature was allowed to rise to 35 err]C and stirring then took

pl ace for a further hour at 35[err]C. The pH value anobunted to 11.8 at the
end of this part of the synthesis. The pH was then adjusted to 8-8.2 with
sulfuric acid. Cooling to 30[err]C then took place and 940 g (7.46 nol es)
of dinmethylsulfate (DVS) were added at 30[err]C within 2 hours. Duri ng
the DVMS addition, the pH value fell into the acidic region starting from 8.
At pH 3.5, the pHregul ated addition of aqueous caustic soda (25% by

wei ght) was counter- controlled so that the r ned constant at 3.5
SUBSTI TUTE SHEET ( rul e E‘ Lag ratio REw' I8 5 pholing =gy ng
t he remi ni ng addi.0iled ﬂﬂmemwianfmatxﬂlmurQQObbBerdsmathylsmifﬁt@f =3 hour
at 30[err]C. The aQQ|t|on of caustic soda took place with good m xing
(stirring condltlons of 800 revolutions/mnute). The m xture was then

heated to 50[err]C and the pH value was allowed to fall in this connection.
After 1 hour- at 50[err]C, the excess ghfMpEEs xonpl etely destroyed. The pH
val ue was then 1. Anal ytical results:

537.2 'g (6.17 moles) of morpholine were
introduced into the reaction vessel and cooled to 10°C.
6.7 g of aqueous caustic soda (20% by weight) were added
in order to raise the pH value. Within a period of one
hour, 600 g (6.0 .moles) of formaldehyde (30% by weight)
were then metered in. The addition of 161.6 g (5.94
moles) of hydrogen cyanide (99.25% by weight) started
half an hour after the start of the addition of
formaldehyde. The time of addition amounted to 1 hour.
During the addition, the temperatura was allowed to rise
to 35° C and stirring then took place for a further hour
at 35°C. The pH value amounted to 11.8 at the end of
this part of the synthesis. The pH was then adjusted to
8-8.2 with sulfuric acid. Cooling to 30°C then took
place and 940 g (7.46 moles) of dimethylsulfate (DMS)
were added at 30°C within 2 hours. During the DMS
addition, the pH value fell into the acidic region
starting from 8. At pH 3.5, the pH-requlated addition
of aqueous caustic soda (25% by weight) was counter-
controlled so that the pH remained constant at 3.5
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HCN 0 ppm f or mal dehyde cyanohydri n

0 ppm nor phol i noacetonitrile - 20 ppm

N- net hyl nor phol i ni um acetonitrile methyl sul fat % by wt .
N- net hyl 9 Phi um acet ani de net hyI sul fate P%T"Z&Z{g 5

(Mol ar ratio HCI\I:CI—l[err]Ormrpholéne = 1:1.01: 1. 04; nol ar ratlo—

nor phol i ne: di net hyl sul fate = 1:1.21) Exanple 4 illustrates
anot her aspect of the invention, which is the preparat|on of substantially
solid bisulfate salts, such as to prepare MVABS.

EXAMPLE 4 The nethylsulfate liquid, such as in any of Exanples
1-3, was acidified to a pH of 0.1-1 followed by heating the resulting

| i qui d under adsrughtbhannﬁmdihlngJﬁmmutiﬁn)tlmeaandnﬂmw ciolt kowiarg at
tenperatures o - URS | fate
converted |i qu%&gg ré&ﬁ@if) t‘Zi)méstgg FI lzlg‘éra%%i B%r(h I e iéﬁﬁ‘r%}ﬁﬁ?u
crystalline ni Fﬁpﬁ§l§ali°d4m$c°9 dplage dWiERt qu%t Bixisgpptinmimg er to

produce an anogpRAYEi&Rs taf cyomaﬁédae.uwahgmiﬂeseﬁftefn@rrwfo&@lfé%ﬁi on and
Lhen prepared 08" AUl &5 ' Moe MR PLRL ohh b ARP LR b 8 RIS £
crystallizati odinorthdrseciqrineattiicmn .mayAfterila bt tators OFC a teaskeggsst al | "
which serves agu@ gﬁlgvr;le(fhe%gtaetlyg;aeé‘c#gf,?@&st%h;ogméﬁg? ngé Sp eexgdlscrystal

can be, but is not atéd or funed silica, O ‘anpl e of
Analytical results: ‘
HCN 0 ppm
formaldehyde cyanohydrin 0 ppm
morpholinoacetonitrile 20 ppﬁ-

N-methylmorpholinium
acetonitrile methylsulfate 58.0% by wt.

N-methylmorpholinium _
acetamide methylsulfate 3.0% by wt.
(Molar ratio HCN:CH,0:morpholine
1:1.01:1,04; molar ratioc morpholine:dimethylsulfate
1:1.21) -

Example 4 illustrates another aspect of the
invention, which is the preparation of substantially
solid bisulfate salts, such as to prepare MMABS.

EXAMPLE 4

The methylsulfate liquid, such as in any of
Examples 1-3, was acidified to a pH of 0.1-1 followed by
heating the resulting liquid under a slight vacuum (700-
1000 mbar) in a vented container at temperatures of 90-
110°C for 3-S5 hours. |

The resulting bisulfate converted liquid may
then be crystallized and purified for recovery of
crystalline nitrile salt, may be dried directly onto a
support/carrier to produce an amorphous salt, or may be
redissolved after crystallization and then prepared in
granule form. One preferred approach to promote the
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the bisulfate crystal salt itself. Another preferred approach is to allow
the salt solution to precipitate out by reducing the cryst%!"iggu ility via
cool i Ng WACEIsI2BE01E. | EXAVPLE 5 PCTAUSYIZGAL | o7 of
MVAMS iquid (48.5% aqtive) were acidified with 6.7 kg of sulfuric acid --
(50% at 20[err]C and subsequently heat®d to 110[err]C for 4 hours-after
whi ch the solution was cooled to 30C over an 18 hour period. The resulting
slurry was then washed with water and filtrated to yield the resulting

bi sul fate crystal (61.7 kg). when one wi shes to prepare the
nitrile salts in granule form such can be by use of various nethods known
to the art, sgppsesliizitddpeer mbapgtatiaﬁ,mayraa ¢ORLAdt Bn TBE L

m Xi ng approachegs, g&eferably“at Leﬁe s _of about 5-40 wt_, % of  the starting
particul ate weRghteed Gystaly 'aWHice REFVASVASt AeIRPYTR | LOCREien £8% i ed on
solid particul etpstal nfyrnznient.he Dhiisr skedsatys talatoat by, obutdis Xesk Wi t h
solid parti cul Itians ..f ' refera re er eby
t he tenperatur gi@ﬁ“r:?%gt%'ozﬁﬁeﬁg%&gal eegsafhg?lmggggujfig:@[eer%%] é gﬁ?get

coating materi&hej bisplipse £3Ystadl tsakt ARSI onAekhex preferradr f ace

thereby coatingpgro@B&aRsUItd idXdwetisdl saTer Solut N ephetibiisitdt es
different forms of the salt- core and % ar|3t¥.gt Qreterred ,coatl ng
materi al s. ﬁHFlEYpﬁ?éEF‘Qﬁxﬁqgufﬁﬁi i ZCSUPACE-GHeVERI FPPLERG VDI yier s,

fatty acids, sdmps, and other solid surfactants having a nelting
SUBSTI TUTE SHEET ( rul e 26) 34

EXAMPLE 5

96 kg of MMAMS 1liquid (48.5% agtive) were
acidified with 6.7 kg of sulfuric acid (50%) at 20°C and
subsequently heated to 110°C for 4% hours after which
the solution was cooled to 30°C over an 18 hour period.
The resulting slurry was then washed with water and
filtrated to yield the resulting bisulfate crystal (61.7
kg).

When one wishes to prepare the nitrile salts
in granule form, such can be by use of wvarious methods
known to the art, such as fluid bed, agglomerating,
spray coating, or melt mixing approaches, preferably at
levels of about 5-40 wt.% of the starting particulate
weight, These granules may have the nitrile salts
carried on solid particulate or may have the nitrile
salt coated by or admixed with solid particulate.

conditions for coating preferably are whereby
the temperature during coatiné is less than about 50°C
while the coating material is sprayed as a melt or
dispersion onto the salt surface thereby coating or

encapsulating the salt core. Example 6 illustrates
different forms of the salt core and a variety of
preferred coating materials. Anticipated coating

materials include film-forming polymers, fatty acids,

soaps, and other solid surfactants having a melting
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EXAMPLE 6 Nitrile Salt Core Preferred Coatings

Materi al s Purified crystal salt : PLURO\II C 6800[err]

Anor phou ed salt PLURONI C 10500[ err]

aggl oner a? eg saﬁ1 PLURI OL E 6000[ err] Anor phous a?E{ER‘{&?Jéguyal t
SOKALAN CP5[ err] 34 LUVWAX V[err] -
Pol yvi nyl al cohol Palmtic acid 10
Paraf fin Cal ci um Al gi nate

PCOLI GEN WE3[ err ] DI OFAN 193D err ]
[err] Commercially available from BASF AG GCer nany. 15

Particularly preferred coating materials are PLURI OL E6000 and LUWAX
V. (PLURONIC is a tradenark for EXAMPLE b5 of

pol y(oxyet hyl ene- co- oxypr opyl ene) bl ock copol yners.)

EXAMPLE 7 ZQ erilh epaLa i%n of a solid MVAY éesrlrlehc&c aci d/gurfa(it ant
conposi tion us-rn'gTﬁ-r'l—#F%g process ——4%&—5?—%& ghly

di spersed sil Putidiedickystalnsalt a total sRLVR@ECa6¥W'of approxi mately 450

mMerr]/g and h V& gPasid cl e size pfirdiizRer gately 8 mm
(SI PERNAT[ err rg ous % Sﬁ?&om é%e Degussa f| r angegoaddl tionally, 2.3 kg

of a’t al Bﬁ%&gﬂ%ﬁwaﬁF%(ﬂ?&F t hat RHER §009%t ed wi t h 25 ol
of ethyl ene oxmdighblsitacndidilear 31AT 25 frorsnkmNBéé‘si firm were
stirred into 24.3 kg of a 70% by wei ght ég%ous sol ution of :
N- et hyl nor phol i ni um acetonitrile 30 met H'W I'f at e ( MVAWE) . The
liquid mxture was PolBtiBRY | PR SHEET ( rul e 26)
_ Palmitic acid
10 Paraffin

Calcium Alginate
POLIGEN WE3!
DIOFAN 193p!

! Commercially available from BASF AG, Germany.

15 Particularly preferred coating materials are
PLURIOL E6900 and LUWAX V. (PLURONIC is a trademark for
a series of poly(oxyethylene-co-oxypropylene) block
copolymers.)

EXAMPLE

20 Preparation of a solid MMAMS/silicic ac1d urfactant
composition using a stirring process

3.4 kg of a highly dispersed silicic acid with

a total surface area of approximately 450 m?/g and an

average particle size of approximately 8 mm (SIPERNAT®

25 S0 S from the Degussa firm) and, additionally, 2.3 kg of

a tallow-based fatty alcohol that had been reacted with

25 mol of ethylene oxide (Lutensol® AT 25 from the BASF

firm) were stirred into 24.3 kg of a 70% by‘wéight

aqueocus solution of N-methylmorpholinium acetonitrile

30 methylsulfate (MMAMS). The liquid mixture was:
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35 concentrated by evaporation in a paddle-type vacuum dryer  at
approximately 10 nbar and a wall tenperature of approximately 80[err]C
until a sHIPAREY fornmed that was capabl e of flow ng (rREIUSeRiIAL er
content <1% by 5 weight). After cooling, 20 kg of the solid conposition
were renoved. The powder was conpacted By neans of a conventi ona
conpactor to give flakes and the fl akes were then broken up in a
conventi onal sieve granul ator and sieved to give a usable fraction of
400. to 1200 mm 10 average si ze. EXAMPLE 8
Manuf acture of a solid MVAMS/silicic acid/surfactant conposi tion by

meiants of a st r@hﬁméi b;{r evaporatﬁ'ﬁt fmkg a0f padd D96 byp d\/ekrﬁbh?lﬁ{'\m
sol ution were sprayed_ont 0 i spersed silicic
acid that was Hestr |a15'e PPRO ’é&%ﬁ?&?f@"ﬁ‘ﬂ{ g@?uh‘o{géhdt ew8¢€ dried
in a paddl e- tmmmmemac untmppr ealisk otas m)rmerbathaandasa wal |
temperature ﬁmﬁap%OXf Pesidd1 @aftbeegg}ttbé’ntvasd pd that

20 was ca able oW n eS| wat er content t) The
product wes t iRadahddl. orréﬁ eEdceal -hn‘in x%‘hr’%g of e ﬁoélﬁepﬁmabsztsokg of the

surf actant thﬁéré’\/aﬁemove&iﬁs“gﬂét dwdérEwagpbﬁmﬁactEﬂnﬂir ﬂéQﬁQSEE”Q to give
a usable fraction of 400 to_ 1 nm was _catri.ed out 25 a ously to
Exanpl e 7. conventional compac or to lgsBaélll Etrh% Eg 26)

were then broken up in a conventional sieve granulator

and sieved to give a usable fraction of 400. to 1200 mm

10 average size.

EXAMPLE 8

Manufacture of a solid MMAMS/silicic acid/surfactant
composition by means of a soray process
24.3 kg of 2 70% by weight MMAMS solution wers
éprayed onto 31.6 kg of the highly dispersed silicic
acid that was described in Example 7. The crumbly
mixture was dried in a paddle-typz vacuum dryer at
approximately 10 mbar and a wall temperature of
approximateiy 80°C until a fine solid was formed that
20 was capable of flowing (residual water content <1% by
weight). The product was then agglomerated in a mixture
with a melt of 2.3 kg of the surfactant that was
designated in Example 7. .Final processing to give a
usable fraction of 400 to 1200 mm was carried out
25 analogously to Example 7.
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36 EXAMPLE 9 Ef fect of carrier
naterials and surfactants on the hygr oscopi ¢ characteristics or, as'the
case may 8.0 Q@ fl ow characteristics of MVAMS 5 PCTIUSY I ﬁrder to
ascertain the effect of ancillary subst ances on the hygroscoplc .
characteristics or, as the case nay‘pe the flow characteristics of -~
MVANVS, three dlfferent sanpl es were prepared in the paddl e-typé dryer
and were then stored in a desiccator at roomtenperature 10 and a relative
at nospheric humdity- of 76% Sampl e 1: 2100 g MVAMS
(solid) Sampl e 2: 3100 g MVAMS (sol i d)

400 g S| PERNAT 50 S SanBIe 3£E 9 3100 g MVAMS (solid) 15
400 g S| PERNAT 50 S EXAMPLE 3 233 g Lutensol AT 25

Al'l the sanples were prepared froma 70% by wei ght aqueous MVANS

e o A0 ygkgaagf@éze harorialS WS ShLeEeElnE0leh |Gl 0,

nor e yorascond ti the| gaspemaysk fganpl es 8
and 9, one o%%wﬁaﬁacéﬂ%\g@s— to\fpﬂﬁgsl d, that was capabl e of flow ng
after dryrng, conten 0. 74% wei ght or 0.45% 25 by
wei ght, réspectively: tHe OFRBREtRI 2RCEREIIRE t&ﬁc?*lfﬁf:ff of anghbklaFtes
(sanple 1) | eshdszaaceexohi kke Kygrddqgome ctaracteridtixsweicgr agoghent of

0.63% by Wei Qllse may pe, the £IBGSEnachifsryELecdNor gupydd Lo Lle sam

average partit VET e St or € ési cca Fesults
are presentexﬂmﬁfanmatf5Bm9h$&gwq¥§ﬂRI3ParEd in the paddhartwsecd53¢ry seen

that solid Méidvete theﬁbéé‘éf'é‘d i @d&s&bc&@@ﬁe&%rﬁdnp%eﬁﬁérhéuf%am e on

storage over a |long period of ti at, a_rel at t nospheric humdity
of 76% oMy a?snda & &&hatiye arosp n%egd'&l H“B‘ﬁab*:yt At Elézgr gnated ancillary
subst ances. Sample 1: 230BSq TUTHEMAMEE{s¢lid} e 26)
- Sample 2: 3100 g MMAMS (solid)
400 g SIPERNAT S0 S
Sample 3: 3100 ¢ MMAMS (solid)
15 400 g SIPERNAT 50 S
233 g Lutensol AT 25

All the samples were prepared from a 70% by
weight aqueous MMAMS solution analogously to Example 7
and were dried at 80°C and 10 mbar in a paddle-type

20 vacuum dryer with a volume of 5 liters until no more
condensate was generated.

In the case of Examples 8 and 9, one obtained
a powder-type solid, that was capable of flowing after
drying, with water contents of 0.74% by weight or 0.45%

25 by weight, respectively; the MMAMS without the ancillary
substances (sample 1) led to a wax-like, crumbly solid
with a water content of 0.63% by weight.

These solids were then ground toc the same
average particle size and were stored in the desiccator.

30 The results are presented in the following Table 2.

It is clearly seen that solid MMAMS is
obtained in a high concentration and is stable on
storage over a long period of time at a relative
atmospheric humidity of 76% only as a result of the

35 addition of the designated ancillary substances.
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37 TABLE 2 Storage tine 0 hr.
17 hrs 41 hrs 113 hrs ~ Water Content % 0. 63 5. 23
9. 23 WO 98/23601 Sanple 1 5 Ability to Fl ow PECEfsbI/E11baked
partially partially Sanple 1 of on det ached
det ached f1 ow ng37 Water Content % -0. 74
5.04 9.04 11. 44 Sampl e 2 Ability to Fl ow
capabl e capable snmal | slightly 10 Sampl e 2 of of
cl unps baked on flowng flow ng Water Content %
0. 45 3. 65 6. 15 8. 55 Sanpl e 3 Ability to Fl ow
capabl e capable capabl e capabl eTABLE 2 Sampl e 3 of of
of of flowing flow ng fl ow ng fl ow ng
15 EXAMPLE 10 Effect of carrier materials on
e oL orage ~aniskbldditne HYeodATRg SNRERS) CULSEALS | 113 nee ]
bl eachi ng conposiatienrcantenietter i ne.en ng.benefi t 9i28 st dqrage.gt abijl ity or
dye damage. Shmphgé Stabflity The MVR net hyl sulif ate has
greater storage stabll Dn an nej p SU gs_zeqrrrejor clay.
The presehce a.g gﬁ“y ST ble & xFﬁ“’gas ﬁac ie pdaré:s.ahllg
(alkylbenzeneﬁulfoﬁag &ild), a %ﬁgggpgn es staqll etache
Water Content % 0.74 5.04 .0 11.44
Sample 2
Ability to Flow capable | capable small slightly
10 Sample 2 " of of clumps baked on
flowing | flowing
Water Content % 0.45 3.65 6.15 8.55
Sample 3 -
Ability to Flow capable | capable capable capable
Sample 3 of of of of
flowing | flowing flowing flowing
15 EXAMPLE 10
Effect of carrier materials on the storage stability and
dye damage characteristics
- Samples of MMAMS on various carriers were
prepared and put in a bleaching composition to determine
20 any benefit in storage stability or dye damage.
Storage Stability
The MMA methylsulfate has greater stdrage
stability on an inert support, such as zeolite or clay.
The presence of an _acid sink, such as HLAS
25 (alkylbenzenesulfonic acid), also enhances stability.

The MMA methylsulfate aqueous solution (3.6 g
of 45%) added to 38.5 g of sodium carbonate
containing 5.0 g of sodium perborate monchydrate and the
solid dried. This was compared to first adding the MMA

was
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The MMA net hyl sul fate aqueous solution (3.6 g of 45% was added to 38.5

g of sodium carbonate containing 5.0 g of sodium perborate nonohydrate

and the wogmsssl dried. This was conpared to first addi ngl;fgﬁ, 111

38 met hyl sulfate to 6 parts of zeolite 4A (Val four rom PQ
Corp.) and then adding to the sodi um cardgonat e/ perborate m xture. The
MVA net hyl sul fate coul d al so be mxed with 6 parts of clay (Attapulgite
L96117 fromoil- 5 Dry Corp.) and t hen added to t he sodi um
car bonat e/ perborate m xture. The MVA net hyl sul fate was al so mxed with

2 parts of the sane clay. The results below in Table 3 show

t he surp defth?g_ls}glfagé‘h@&%e aJ:t%t %@' lzﬁb!ltev‘ﬂ?rhValtfgﬁr 1%1;(3:%

met hyl sul fate I ncor por at e
TABLE 3 PQ Corp.) and then ade.ng to the sgdiwm scarbenate/

MVA substr at Q:ér'borate maktwre 1 Vﬂhe%ﬂfbﬂ@@thylsulfate could also be
Car bonat e/ Per bor

" 0
0% %t RS L egr?tﬁ Flé%ag (kitapul%@% I.961|Y'¥A¥§om 0il-
MVAMVS/ HLAS/ Zebxdyi t e Corig 2/ 6 andl00%hen  added ~tdVAMBME aysedilum®
100% WS%EA 1 nmage
Testi ng carbonat &a%eu ﬂ%l%ﬁ%rﬁmwghre eMp%sgg%{?l%gségo %&ﬁ(} base
(sodi um car béHE%Mg@goMitd & PRELS) ofadhel 5a8BE kY. a diagnostic fabric
(Brown 100% cotton dyecmutrtelémtts be@cwnganRDrableect Bspap SEhand
Rapi deger Red LD).. The .25 th the base and then 10 ml
of dei oniFEFLRREI ]\xas 3 g\g%s E\f“la&r&ignym ntPes, He MMEapric was
ri nsed ald almehbyd sud fdvte. 'Iim dieceepergted imtso vi shal Iynwmti.mé ed on a 0
to 10 scale, gpycdred.

TABLE 3
% MMA Active
MMA substrate in after 1 wk Storage
Carbonate/Perborate at 80" F/80% RH
15 MMAMS 0%

MMAMS/Zeolite = 1/6 98%
MMAMS/HLAS/Zeolite = 1/2/6 100%
MMAMS/Clay = 1/6 100%
MMAMS/Clay = 1/2 100%

20 Dye Damage ti
The amount of MMAMS representing 5% of the
base (sodium carbonate/perborate mixture) was placed on
a diagnostic fabric (Brown 100% cotton dyed with Fast
Orange RD, Direct Brown SR and Rapideger Red LD). The
25 MMAMS was covered with the base and then 10 ml of
deionized water was applied. After 10 minutes, the
fabric was rinsed and allowed to dry. The dye damage
was visually evaluated on a 0 to 10 scale, where 0
represents no visible damage. The same samples as
30 prepared above for the stability testing were used. The

SUBSTITUTE SHEET ( rule 26)



represents no visible damage. The sane sanples as 30 prepared above for
t he stabilit%géesting were used. The
Fls

39 wa .agai n show the benefit of addi ng MVAVS tBCEHSI21151ner t
support, with or without an acidic co-agent. Nitrile Substrate =~
Dye Damage Aqueous MVA net hyl sul f at &2 10 5 -
MVAMS/ Zeol ite = 1/6 3 MVAMS/ HLAS/ Zeol ite =
1/2/6 1 MVAMS/ Clay = 1/6 1
It is to be understood that while the I nventi on has been descri bed

above in conjunction with 10 preferred specific enbodinents, the
descripti on argesultgxagplias show itherkereficiof usdding MMaMBotol ianit t he

scope of the if&@%ﬁié@@p&@iphwi§hd@fi%f%héﬁ%tiﬁiﬁ?EHE% %B'ﬁqsnkhe appended

cl ai ns. I's d ai ned:
1. A process for the preparation of a conpound havi ng the
structure of Foumilal gupserate ORVLAL,
Aqueous MMA methylsulféte 10
5 MMAMS/Zeolite = 1/6 3
MMAMS/HLAS/Zeolite = 1/2/6 1
MMAMS/Clay = 1/6 1

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

the appended claims.
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[err] 5 wherein Ais a saturated ring fornmed by a plurality of
atons in addition to the NNerr] atom the saturated ring at ons

i ncl udi ngvaps/txwest one carbon atom and at | east one ofe®musdrpang N
atons, the substituent R err] bound to the Nferr] atom of the-Formula I

structure including either 10 (a) a Clesr] al kyl or al koxylated al kyl

al karyl

5T T cepealno b o oot < HEABIHES et
enr r

where the al koxy unit is CJerr], or (e) -CRlerr]Rere]
and R[err] are each H a (err] alkyl, cycloal kyl, or alkaryl, 15

repeati ng or
al koxy unit
a Cerr] alkyl,

al koxyl

a value in th8°£‘§§%§d8$§‘pi&é) éth g@ldumeel | ng a“ﬁ'& gcounteri on,

conprising thé

A

A)

or

NH 25

OHC- Rl err] -CHO whereby Rlerr] is a ¢ogMugal ybond or a C(ferr] to C([err]
SUBSTI TUTE SHEET ( rul e 26) 41

and

10

15

20

25

BENE ePEpd imed 21 koxyl or al koxyl at ed al cohol wher e

or
the

IS err], the Rerr] and R err] substituents being each H,

. al koxyl at ed aicc;bnbceﬂ'aarefdrhethékomyemati@n Cgrrh,

reac
with a nonoal dehyde or a dial dehyde Rlerr]-CHO or

cycl oal kyl, or al karyl, or a repeating or nonrepeating

Zis 20

rocyclic am ne

and

tal cyanide in an 30 aqueous nedium (Step

al kyl ene bridge and Rlerr] stalRgs for Hor Cerr] to (Jerr] alKkyl,
hydr ogen cyani de or an ' i de i
; 1 @ r—— f

"

wherein A is a saturated ring formed by a plurality of
atoms in addition to the N, atom, the saturated ring
atoms including at least one carbon atom and at least
one of O, S, and N atoms, the substituent R, bound to
the N, atom of the Formula I structure including either
(a) a C,;.;y alkyl or alkoxylated alkyl where the alkoxy
is C,.i; (b) a C,oy Cycloalkyl, (c) a Cy.i alkaryl, (d) a
repeating or nonrepeating alkoxy or alkoxylated alcchol,
where the alkoxy unit is C,.,, or (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 being each H, a C,.; alkyl, cycloalkyl, or
alkaryl, or a repeating or nonrepeating alkoxyl or
alkoxylated alcohol where the alkoxy unit is C,,, 2 is
a value in the range of 0 to 10, and wherein Y is
counterion, comprising the steps of:
reacting a heterocyclic amine

N\
A NH
\__/

with a monoaldehyde or a diaidehyde RS—CHO or
OHC—R’—CHO whereby R’ is a chemical bond or a C, to Cs
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qguaterni zing the so reacted heterocyclic am ne wi th an al kyl ati ng agent
Rerr]-X y Whereby Step A Is carried out in ap eof from
8 to 14 a«?%ﬁep B is carried out at a pH of not |ess tﬁ%ﬁv

2. The process as in claiml wherelnAof Formula | is asaturated -
ring formed by four carbon at ons and*lone oxy n addition to the
Nlerr] atom 3. The process as amﬂi Wﬂﬂ' t he
carrying out of Step A at the pHrange from8 to SI ng an
excess of the am ne that amounts to about 2 nole %to about 20 nole %

based on the quantjty 5 of hydr aniide_or alkali netal cyanide.
4. The proce%i‘]g %&Xe-ﬁrlgggl 1%%%%??:5 forc%r?’ill%t&lczet%lﬁ!}ﬂfat a pH
of not |ess thamd ahpdtogen cyanidedes an rdkalicneead @fyahﬁgeahlfycf%tl ng

0

?ﬁgntqux???y o?ﬂ%‘g'?%%?éé&o@? #g%élé:ngﬁl ear(ato about. 40 rm!SIe %'?'ﬁzeprocess as

in one of clains 1 throuytaternmm&labysoheem@ dn’etagoagemclmlne
di met hyl sul f at@j¢n an i kﬁgluﬁgl Ty ?vt Frieg hrgtgﬁ % gr?%eeby]#\ﬁe%al@lsgleat .

di et hyl carbopate, diet carbona nmet h
met hyl ~nmesyl at¥S %ﬁ‘?ﬁ?-lednﬁgﬁ afed BF‘ Jaange ‘E) nE5em h%ll‘?cdeu and Step B 6.

The process asis rcatmied owtheatehy piheof notolledatyhag agenlk s
di met hyl sul f at e. SUBSTI TUTE SHEET ( ruI e 26)

42 :
2. The process as in claim 1 wherein A of

Formula I is a saturated ring formed by four carbon
atoms and one oxygen atom in addition to the N, atom.

3. The process as in claim 1 wherein the
carrying out of Step A at the pH range from 8 to 14
incliudes using an excess of the amine that amounts to
about 2 mole % to about 20 mole % based on the gquantity

5 of hydrogen cyanide or alkali metal cyanide.

4. The process as in claim 1 wherein
carrying out Step B at a pH of not less than about 2
includes using an excess of the alkyhlating agent that
amounts to about 10 mole % to about 40 mole % based on

5 the quantity of the heterocyclic amine.

5. The process as in one of claims 1 through

4 whereby the alkylating agent is dimethylsulfate,

diethyl sulfate, a methyl halide, an ethyl halide,

dimethyl carbonate, diethyl carbonate, methyl tosylate,

5 ethyl tosylate, methyl mesylate, ethyl mesylate, or a
benzyl halide.

6. The process as in claim 5 whereby the
alkylating agent is dimethylsulfate.
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gét hyrgﬁl fp;'?geizunt . lH’",HB]@Iii“tHil “vﬂ%t Qe(r)r cul ](c:g[r}e)ri sing converting tge

The pr oc¥¥@98/72360hr e t he struct urrcmisoeim! a ||

substantially free of hydr ogen cyani de .
FORMULA 1 | [er4d 5 whereinnis 0o 24 and
Y is counterion, conprising the steps of: reacting

nor pholine with a nonoal dehyde or a di al dehyde R err]-CHO or

OHC-R err]-CHO whereby Rlerr] is a chem cal bond or a (Jerr] to (Jerr]
al kyl ene bridge or 10 oxyethylene bridge and R err] stands for Hor Cerr]
to (err] al kyl, anfl, hydfpgenpga@égge & afh aldgliin Myt alg u% ﬁQ de in
an aqueous medi um (St uat er ni zi ng react ed
mor phol i ne wi $PRBR-S1n aFR?V%FFﬁBgaﬁéﬁt “\Q[t@W-F faﬁﬂeF@PﬁtR{-‘égn] tps
Cerr]-Cerr]bhskYfatStep sblfaheis carried out at a pH effectively
controlled to substantially prevent formation of a protonated

nor phol i ne reaction internediate. 9. The process as in

claim8 wherein the pH8. iBhemnocessefodpieparsngpabcatponid kdes t han
about 2. the str cturheloofTh?oPﬁeffssnassthEEﬁ‘{:ﬂflﬁ‘me@%l%TtP$aTE SHEET

al kyl ating agent is fate
( rule 26) ydrogen cyam.de

FORMULA T

(f%)nCI-g
{ S — CH,c==N-¥° . ZH0

5 wherein n is 0 to 24 and Y is counterion, comprising the
steps of:
reacting morpholine with a moncaldehyde or a
dialdehyde R*—CHO or OHC—RS—CHO whereby R’ is a
chemical bond or a C; to Cs alkylene bridge or
10 oxyethylene bridge and R® stands for H or C; to C,
alkyl, and hydrogen cyanide or an alkali metal cyanide
in an aqueous medium (Step A); and,
quaternizing the so reacted morpholine with an
alkylating agent R!-X, wherein R! is C,-C,, alkyl (Step
15 B) is carried out at a pH effectively controlled to
substantially prevent formation of a protonated
morpholine reaction intermediate.

9. The process as in claim 8 wherein the pE
is maintained during Step B at not less than about 2.

10. The process as in claim 9 whereby the
alkylating agent is dimethylsulfate.
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