TI TLE OF THE | NVENTI ON Process Conpositions and Production of Acyl

Al 'l cyl i set hi onat e Conpositions CROSS- REFERENCES TO RELATED

APPLI CATIONS 5 This international patent application clainms priority
of US. Patent Application No. 10/586,027, filed July 13, 2006; and
clainms the priority of U S. Provisional Application 60/797,055, filed
on May 2, 2006. BACKGROUND OF THE I NVENTION Field of the Invention 10
The present invention is directed to the preparation of acyl
ancylisethionate ester salts, internediates thereo4 and the
application of the sane in consuner products. Background of the

Rel ated Art Acyl allcylisethionate esters are anionic surfactants
that nay be used in a variety of personal care cleansers such as
soaps, cosnetic conpositions, and cleaning formul ations. One acyl 15
i set hi onat e esTELE QHIHEFNUENHMY/| i sethionate ("SCl'), is an ester
currently usedrexschaipustdops ol PHaajiercamy) Aladis:tbidngte Copaileds bar s) due
toits lowsolubility in water and m | dness on the skin, as conpared
to harsher fatgtgodehErSRARCRENS REL.A ﬁp@gﬂlﬁ, 4,421 to Day ct al.
di scl oses a nethod for naking salts of acyl 1sethionates 20 using a
di rect estefi f Thintitenptipfal pafenit toplicetion claimshprivrity of UdforRategty ApplicgfongNo.
sel ect ed hydr oxysstkzm dted| Jhyri3c2@06] ghdi duithdée pri@de BL TS0 Progisieiilt alppylschtion
sel ected from §drmygeHida SEassd, bed, t herei n. U S. Pat. No. 6,069, 262
to Walele et al. discloses a conposition of matter of fatty acids of
25 hydroxyl al kyl sulfonate salts, in particular sodi um cocoyl

i set hi onat e ( FATKEROUNDRETHEARYENFKIqring the same. 1 Due nmminly
toits lowwater solubility, SCl is not suitable for use in liquid

cl eansers. OneFiRgeRdgaInrertonproving SCl's limted water solubility is

to conbi ne ;§Clrpyl frbketiMRAtion Uk fuB&tcanb SacSpHefintsh SdyRlRLsaARRIRASET S
and betai nes. JJ&&%FI &‘?Rér&%\t,ﬁ@ﬁ%}g%gs{&&kw& .-togﬁagﬁr"p?&dm?r oduces

relatively hazy sol ution, 0 separa ring storage. 5
Therefore, it would be desirable to produce acyl isethionate esters
t hat are hi ghl Bacugrberd g aleizlaed Arydr ol yti cal | y-stabl e and
non-irritating for use in aqueous as well as non-aqueous consuner
product's suchAwbaipdiseioomale csiers &e aliepqmyefctants that may be used in a variety of personal

care cleansers such as soaps, cosmetic compositions, and cleaning formulations. Onec acyl

15  isethionate ester, sodium cocoyl isethionate (“SCI™), is an ester currently used extensively in
soap-combi bars (i.e., syndct barg) duc to its low solubility in water and mildness on the skin,
as compared 1o harsher fatty acid soap bars.

'U.S. Pat. No. 5,384,421 to Day ct al. discloses a methed for making salts of acy! isethionates

20 using a direcl esterification of a fatty acid with one or more salts of a selected
hydroxyalkanesulfonic acid in the presence of a catalyst sclected from the group described
therein.

U.S. Pat. No. 6,069,262 to Walele et al. discloses a composition of matter of fatty acids of
25  hydroxylalkyl sulfonatc salts, in particular sodium cocoyl isethionate {SCT) and process for
preparing the same.



10 SUMMARY OF THE | NVENTI ON The present invention includes certain
preferred conbinations of the acyl al kylisethionate ester
conpositions, processes for formng the acyl alkylisethionate ester
conpositions, and additional processing thereof into useful articles.
The present invention also includes al kyl -substituted hydroxyal kyl
sul fonat es and net hods of preparing al kyl -substituted hydroxyal kyl
15sul fonates. One enbodi nent of the invention is a process
conprising: providing at |east one al kyl ene oxi de havi ng between 2
and 8 carbon atons provi di ng an aqueous sol ution conprising a bi-

sul fite _anion. a | ene o i ont th the.agueQus

ol ut i o rny i f le Rl By Sl Rl Shfnd s h iF ARy, Ome
m xt ur e methddfon niqpfomatg $EI°§ lidnitad fviates olubiditeis th @vinbinctICE itk um&wwfacﬁhts
R2 trai chai

G to CAl By iR, Sh Sl ShoEed,c T Seibhalons? Rimdbincoreer
25 ;13 IjedxdudestHeldfiy8ly hazy solutiomfvdiieh lend® sparatdddurmgatsigeai ght chain or
bran hed CI to C6 al kyl group. The nolar ratio of the first isomer

and the second isonmer ranges fromabout 19:1 to about 1:19. An

al t er natThes:fareh itdivoetdt be)ﬁeaﬁhbld tov prodiien a¢38 isetpioaste ScstecO kit iasé highly water

providin Ie e oxi de,.hayi ng between 2 and 8 carbon
Do BrsBlca LAy Sl S T BunR S S ARBreCeT PrY & HRpgaueons
The al ky:bmawpr@tmct’SSudomlamtomdl aré tieidsersaqueous solution while

mai ntai ning a pH between about 5 and about 10. A m xture is forned of

10 SUMMARY OF THE INVENTION

The present invention includes certain preferred combinations of the acyl alkylisethionate
ester compositions, processes for forming the acyl alkylisethionate ester compositions, and
additional processing thereof into useful articles. The present invention also includes alkyl-
substituted'hydroxyalkyl sulfonates and methods of preparing alkyl-substituted hydroxyalkyl

15 sulfonates.

One embodiment of the invention is a process comprising: providing at least one alkylene
oxide having between 2 and 8 carbon atoms; providing an aqueous solution comprising a bi-
sulfite anion. The alkylene oxide is contacted with the aqueous solution while maintaining a
20 pH between about 5 and about 10. A mixture is then formed of
(1) a first isomer having the structure:
Ry Ry

Pl -
HO—CHCH—SO05

wherein R, and R; are straight chain or branched C, to Cg alkyl groups, and

(ii) a second isomer having the structure:

P

HO™CHCH—SO5

25



a first isomer having the structure: Rl R2 Il HO CHCH - SO3 wherein R
is a straight chain or branched Cl to C6 alkyl group and R2 is a
hydrogen atom and alternatively both RI, R2 are hydrogen (ii)a
second i soner having the structure: HO CHCH S03" wherein R3 is a
hydrogen atomand R4 is a straight chain or branched Cl1 to C6 al kyl
group, and alternatively both R3, R4 are hydrogen. 20 The nolar ratio
of the first isoner and the second isoner ranges fromabout 19:1 to
about 1:109. An al ternative enbodi ment of the invention is a
process conprising: providing a hydroxide solution; providing sulfur

di oxi de; providing.at_least one .al kyl ene ,oxi de havi tween 2.25

and 8 ‘car bon “étf%'ﬂg }%e?ndﬁg‘f ésczlljfé‘"."gl}i %!Iag?t ?frbera'bc?'efl @ [f)or}? 9 %&Y]n%“\’ps‘ T%e molar
formed: rhiid af thefsst iscamerand hlse/denond ihemat rangs roat abfeiut R2:11td abdut 10H9CHCH
-S03 wherein RL is a straight chain or branched CI to Co al kyl group

and R2 is a hydrogen atom and alternatively both RI, R2 are :
hydr 0genAn @it@@aimmﬁuﬂli:h&nrm‘rthhawengoﬁ !inea pracest th&jﬁsﬁlﬁopﬁihlﬁi'hg SR:ast one
\é\l:"le{ gl‘ ?:Gajl'lgyf%%%/els ongirdgﬁlga{v?r%e %e&n;e%rm ?nag)d% dathoh gtto{nasl; %rr‘éviﬁﬂ‘ﬁ' E?n %{]uet?)rugns%ﬁ-luq%n

comprising a bi-sulfite anion. The alkylene oxide is contacted with the aqueous solution

while maintaining a pH between about 5 and about 10. A mixture is formed of

(i) a first isomer having the structure:
10 '

Ry Ry
| Ho—cl:Hcl:H—so3 ) _
wherein R, is a straight chain or branched C, to Cs aiky] group and R; is a hydrogen
atorn, and alternatively both R1, R2 are hydrogen
(i) a second isomer having the structure:

s Rs R

HO™CHCH™ S0y

wherein R; is a hydrogen atom and R4 is a straight chain or branched C, to Cg alkyl

group, and alternatively both R3, R4 are hydrogen.

20  The molar ratio of the first isomer and the second isomer ranges from about 19:1 to about
119, | ‘

An alternative embodiment of the invention is a process comprising: providing a hydroxide
solution; providing sulfur dioxide; providing at least one alkylene oxide having between 2
25  and 8 carbon atoms per molecule. A mixture of the following is formed:

(i)  afirst isomer having the structure:

P
HO—CHCH—S0;

3



10 The m xture is formed while maintaining a pH of between about 7
and about 8; and alternatively both R3, R4 are hydrogen. The nol ar
ratio of the first isonmer and the second isoner is ranges from about
19:1 to about 4:1. An alternative enbodi nent of the invention is
a conposition of matter, conprising: 15a mxture of (i) a first
i somer having the structure: RL R2 Il HO CHCH SO03 wherein Rl is a
straight chain or branched C to C6 alkyl group and R2 is a hydrogen
atom and 20(ii) a second isomer having the structure: ;t3 ttt
HO- CHCH - S03" wherein 123 is a hydrogen atomand R4 is a
strai ght chai . . 5grou atJ
the first isoﬂ%%élg%'ai? %gﬁg‘&%ﬁﬁ ngﬁg#@r{égn%e% (T?Gr@ﬂl%% Q'ide{iEgtagh%mgen
about 4:1, artomhandabepativelybath B, \Bataeg hylodgepl e,  An al ternative
enbodi nent of the (iii5‘Ve”at§e95hd SodePhf ﬁe%rﬂ[c Qrm ng conposition of
matter, conprising: providing a mxture of alkylisethionates and
i sethionates at a nolar ratio of abkglldi set hi onates to i'sethionates
bet wgen about 19:1 and about 4:1; ¢adting the mixture with a fatty
aci d "having a carbon chai n | enf 6EGHEeNnS&out 4 carbon at ons and
about 25 carbon 5atons; and produci ng a water sol uble conposition of
| set hi onate egi&Ls ﬁ;&g'ang,dhﬂg%ﬁ,akmrana@e% a SHAEROLR bd bdincHed €, to. Cg alkyl
al t-ernati ve enbodi nent. of the invention I's a composition conprising:
group. .

10  The mixture is formed while maintaining a pH of between about 7 and about 8; and
alternatively both Rg,- R4 are hydrogen. The molar ratio of the first isomer and the second

isomer is ranges from about 19:1 to about 4:1.

An alternative embodiment of the invention is a composition of matter, comprising:
15 a mixture of -

(i) a first isomer having the structure:

e
HO—CHCH—SO0;

wherein R, is a straight chain or branched C, to Cs alkyl group and R; is a hydrogen
atomn, and .

20 (ii) a second isomer having the structure:

s Re

'HO—CHCH—SOj5’

wherein R; is a hydrogen atom and R4 is a straight chain or branched C, to Cg alkyl

25 group.

A molar ratio of the first isomer and the second isomer ranges from about 19:1 to about 4:1,

and the composition is water soluble.



(i) a first ester anion having the structure:. 10 R2 . RIl R CO0S
03- wherein Ris a functional group having between about 4 and about
25 carbon .. atons; Rl and R2 are independently a straight chain or
branched CI to C6 al kyl group .150or a hydrogen atom wherein if Rl is
the al kyl group then R2 is the hydrogen, and if R2 is the al kyl group
then RI is the hydrogen; and (ii) a second ester anion having the
structure: HH 11 20 R -COO CHCH S03- wherein R is a
hydr ocar bon group havi ng between about 4 and about 25 carbon atons,
and optionally (iii) a third ester anion having the structure: R3 R
4 25 An altemnative embodiment of the invention is a process for forming composition of matter,
comprising: providing a mixture of alkylisethionates and isethionates at a molar ratio of
alkylisethionates to isethionates between about 19:1 and abqut 4:1; reacting the mixture with
a fatty acid having a carbon chain length between about 4 carbon atoms and about 25 carbon
5 atoms; and producing a water soluble composition of isethionate esters having less than about

30% solubility.

An alternative embodiment of the invention is a compc':sition.comprising:
(i) a first ester anion having the structure:
10 ' '
R] R2 N
1
R-COO—CHCH—SO07"
wherein R is a functional group having between about 4 and about 25 carbon
~atoms; R and R; are independently a straight chain or branched C; to Ce alkyl group
15 or a hydrogen atom, wherein if R is the alkyl group then R, is the hydrogen, and if R,
is the alkyl group then R, is the hydrogen; and

(i1) a second ester anion having the structure:

H H
I

20 R’-COO—CHCH——$05

wherein R’ is a hydrocarbon group having between aboufl 4 and about 25
carbon atoms, and optionally
(i11) a third ester anion having the structure:
Ry Ry -
3 04
25 1~ ]
R-COO——CHCH—SO53"
wherein R is-a functional group having between about 4 and about 25 carbon
atoms; R3 and Ry are independently a straight chain or branched C, to Cs alkyl group
or a hydrogen atom, wherein if R; is the alkyl gi"oup then Ry is the hydrogen, and if R3
30 is the alkyl group then Ry is the hydrogen. '



R-COO-CH CH S 03- wherein Ris a functional group having

bet ween about 4 and about 25 carbon atons; 12.3 and R4 are

i ndependently a straight chain or branched Cl1 to C6 al kyl group or a
hydrogen atom wherein if R3 is the alkyl group then 124 is the
hydrogen, and if 11.3 30is the alkyl group then R4 is the hydrogen.
An alternative enbodi nent of the invention is a personal care

cl eanser conpri sing: an acyl al kylisethionate ester
conposition having two or nore esters according to the fornula: 5- R
R2 111 RCOO CHCH SO03X wherein at |least a first ester conprises R
havi ng a hydrocarbon group havi ng between about 4 10 and 25 carbon
atons, RI and R2 each conprise a straight chain or branched CI to C6
al kyl growpitamatiye hpliedigent of theriwientionsis alpszsonaleaes AéanRer compREing:
conprising t t . - . Sh-

t he hydr ogenmg’t%k]*%k%]? H.F&T gstté} COL@ ﬂ‘a‘qg@?% 3 opﬁ}oggﬁﬁgﬁéé\??%gg éo the
hydr ocarfoonulgr oup havi ng bet ween about 4 and 25 carbon atons, R
conpisi ses a hydrogen atom R2 conprises a hydrogen atom and X for
the first ester ion and the second 15R§ster ion are each sel ected
fromthe group consisting of hydrog nIZan al kali metal, an al kaline
earth netal, zinc, alum num _amoni &m' anmoni um i ons substltuted W th
one or nore organic groups, REPEonbHRE T 0f®3%her eof . Wi ght percents
di scl osed herein are based on the total weight of the.conposition,

unl ess 20hHLRGE Wasi& fﬁ-Qteé%lefr 'c@xﬂﬁﬁéesqi‘hﬁﬁ%a ?"?&Hn@c&fa&?ﬁ%ﬁ Radifig H&%Bﬁ LU 4

by one of ordinary skill.in the art 1onal ly, ess ot herw se
sped0f i éada3) caﬁl?%%teﬁ*‘ésRaP%d B sathu camprisess sraght sagisprovandhed Cotta|Ce alkyl

vei ght  Qfrod6r & RFRRBEA 'a% vkt ﬁaeas%h%ws eorsge&dniﬂrgdlg%e Hﬂ!y?%ﬁm‘ﬁoéﬂddat

othermnse be understand by aone of ordinary skil h
Mor eoverleashppe aeRs o Brermenars fiedyderasa aim a&‘Fét éﬁastsat %ﬁﬁ@%ﬁ ﬁster comprises R

tenperatﬂawﬁlfaen REEFSM BroupthaS@e HeBV&h muarahb,zswa}msatbrasﬂm.aéo%ﬁpnses a
ot her wi se 5 BRI EF DES I TICN OF FlI GURES For a detail ed

under st d¥Ydraggn - $ERPTEH A SR IR AtoFH PN Firebe Arstisnige im N, the second

r ef @BenNcRted drel e sSARARA RN bR droby eoMsREngl 6t aydr@gkndamkhlpmem dfaltdHe
i nvention, takep i,n conjunction 30 with the acconp n& g ures.
earth metal, zinc, aluminum, ammonium, ammonium ions substitutéd with one or more

organic groups, and combinations thereof,

Weight percents disclosed herein are based on the total weight of the composition, unless
20 otherwise specified or unless would otherwise be understand by one of ordinary skill in the
art. Additionally, unless otherwise specified all pressures are absolute pressures based on the
total weight of the composition, unless otherwise specified or unless would otherwise be
~ understand by one of ordinary skill in the art. Moreover, all measurements disclosed herein
, are at standard temperature and pressure, at sea level on Earth, unless indicated otherwise.
25
BRIEF DESCRIPTION OF FIGURES
For a detailed understanding and better appreciation of the present invention, reference

should be made to the following detailed description of the invention, taken in conjunction

30  with the accompanying figures.



FIGURE | A depicts the foam ng characteristics of SCM; and FI GURE 1B
depicts the foam ng characteristics of sodiumlauryl ether sulfate
(SLES) and sodium |l auryl sulfate (SLS). 5 DETAILED DESCRI PTI ON OF THE
| NVENTION The following is a detail ed description of certain
preferred conbi nati ons of the acyl al kylisethionate ester
conpositions, processes for formng the acyl alkylisethionate ester
conpositions, and additional processing thereof into useful articles.
Those skilled in the art 10 will appreciate that numerous

nodi fications to these preferred enbodi mrents may be made w t hout
departi ri@eU]@?A*a@ REANETAmI D har N ERLEOD OO, APl € whide certain
specific ac] a kyl?set I onat € est'er conpositi-ons are exenplifi‘ed,

ot her conpositions are al so contenplated. Additionally, while sone-
product i@t el BRI AStoUREE HRkaddRuELHP R ilh ARuryPLRE! sBRS(SIHS and
al so contenplated. 15 The present i1nvention provideS processes for

f or mi ng saépm lappy, pyléde (fldNat e ester conpositions. The acyl

al kyki set hi onat e ester conpositions generally have inproved

sol u iIité and hydrolytic stability as conpared to acyl isethionate
corposi t EAII.Ep|mSB§Ew&§&£&XﬂiT&BErH es incl uding,

hi gh-ti gife TRRMIRAG is A defdNBa | desdrdptoh NG cBrtdiH NBRfeAQd t totibifatioht Sof M acyl
al kyl i set hi onate ester conpositions would be useful as prinmary or
secondarajkydigethipaatgnesieri ¢pmppsiions, Bregessem faigfPswing Benayheikyhisebigaats ester

such as PRL3ANABhs, GAl Bd&itiBRAI IREessirlg thefY lintd k¥l SBLIREOTRLE I in the art
composi tions may include isonmeric acyl al kylisethionate esters, a

bl end of%ilrAPResFiate thay mugerqys gnedicationg to fhege prefeaesd embediments spasbe made

ester, QhitHYuXheaBsnd REMORE scopR! df tREfv¥atidnY eBortdxatnbfe, hlIEcert&lR SpEdi e deyi
herein may al so be used for the respective 25esters in formng the
acyl al pilisghiongifatcstess compegiipnssi #°F ofsemplifisds y Pther | GPPBYIYANSnAre 2lso

ester hepRiemplRé® AdditioAdlyawiileissRk rataistare afstiisstdad\es Fordthe k&Bbsition,
one hydrogen atonlgg t he alk%a noi ety of the isethionate portion of
t ‘1

the nol U @seSsaeaoOplsPwIpted-t h an al kyl group. For exanple, an

al kyk group is substituted onto-at | east one carbon atom 300f the

al kane | fonat e portion of LEe acgl i set ioggte esteg. gg,a@%{ .

i set hi orfdfe PESERY IHEFHIOR PEPUIS (RIVSHISEsdthi BFRNE Ssvhraliylisrtinnalg, ester
al kyl subsiipbiitibnOn, Thelcyhslistigethidhaeceydr combbEiteiat genetddy! havd ImpRfved
om0t e 18 e b Rl 8 gt k4 e e 8o i5net D

retaining beneficial properties including, high-tight foaming, and non-irritating to human

20  tissue. The acyl alkylisethionate ester compositions would be useful as primary or ~sel:condary
surfactants in aqueous and non-aqueous consumer products such as personal care cleansers.
The acyl alkylisethionate ester compositions may include isomeric acyl alkylisethionate
esters, a blend of an acyl alkylisethionate ester and an acyl isethionates ester, or mixtures
thereof. Salt derivatives of the esters described herein may also be used for the respective

25  esters in forming the acyl alkylisethionate ester compositions. -

An acyl alkylisethionate ester herein refers to an acyl isethionate ester in which at least one
hydrogen atom on the alkyl moiety of the isethionate portion of the molecule is substituted
with an alkyl group. For example, an alkyl group is substituted onto at least one carbon atom
30  of the alkane sulfonate portion of the acyl isethionate ester. An acyl iscthionate ester herein

refers to an isethionate ester without an alkyl substitution, such as sodium cocoyl isethionate



. Rl R2 Il 5RCOO - CHCH S03x wherein R is any hydrocarbon group
havi ng between 4 and 25 carbon atons; R and R2 are each

i ndependently selected fromthe group consisting of hydrogen and a.
branched or straight aliphatic Cl1 to C6 alkyl group; and X is any
cationic species present for charge neutrality such as hydrogen,

ammoni um and ammoni um i ons which are substituted with one 10 or nore
organi ¢ groups, an alkali netal including sodium potassium and
lithium an al kaline earth nmetal including calciumand nagnesi um

zinc, alum num and conbinations thereof. In a preferred enbodi nent,
only on I r I

"al kyl oupq\»n(ﬁ.{%denﬁﬁodhﬁgﬁao?rﬁﬁg‘b%ﬂm% th%zarc?f QE%}(?% g{éﬁﬁ?g eé-%ra %{sl%efgﬁ?vglg
conpoundynhlai/fqrgmaﬁé) aliphatic group on RI, or alternatively, R 2
formthe respective isoners of the corrpound of 15 Formula (I). An
exanpl e of a conpound is sodi um cocoyg, Ret hyl isethionate (SCM). In
anot her exanple, the acyl al kyli'sethi pnehte ester is an '
al kyls- substituted acyl propyl sudomategstier—soykng the general

formila (11): R RRR3 . 20I1l R COO CH CH CH SO3X. R nmay conprise any
hydr ocar bon gwlargintais any hsiraweronfgravpib2sng betoan dteode?5 drtiog atoms; Ry and
prefera C ’ I
hydrocarb‘%%ﬁége%%u%ggpe%‘?gr{r? Qf’c roc%Jr E}(g)ﬁg%rl%u Zotfh BQE ?rg%!' Branched or
hydr oc ardtrerght rabiphatic Gnstaﬁnrzdklédghymr vshKbisnanyr eatjesic inedies pndsentafor oharge
thereof . ncﬁh‘all uc]@géjh %! aﬁlmldHQQR&)gl?l EJI'M lcﬁﬁl\ﬂﬁh?gre shQ%&tQ&wzth one
group consi stl ng of hydrogén a branched or strai ght al atic

to Q8 algrynorgosgnapic graupsyan pikak é?qt%dmé%w iy, pAtassiyen, fapd chﬂan, ayadkadine
Rl and Fi%nm%tmnaﬁmag Qma&@.hﬁsh aagr%m GiHe, Al I&d%mma@&asqh&x&f In

group white the remai hi ng functional groups, R, R2, R3, are

hydr ogerd Prafaresd ramhogansnt. ety age oRIRs Repis nprareied o8 S&aub*aﬁlmbéac Sn to Ce
strai ghtayhigehat \!vﬁl](,(ﬂaetranmm%l 1i<,yAr 1@’19 deeefger{ eThdWRspeeiPd Bdrghunds having the
functional” group, R2, R3, I n_anot her enbodi nent,

R and RUIPhaliF R’S’“ar‘)é ‘RO aH“‘E‘P‘&YFéhe‘EP é““s‘gF AFRstive isoyRersiof e cqrppqugd of
al kyjls griddmla (1)) Aneihgilc 8APESHhPRMA s RdidRdodtd ldthyrRetMichaRASEMI).
hydrogen. X may be any cationic species present for charge neutrality
such as hydrogen, an al kali netal such as sodiu pot.assi um and

lithi umln@ap@ﬁn?ﬁan}% tassqrplkylisrthiongte Riteruimen bR it ietrcatRten kionate
i ons mhu@hmagﬁn$ h&gtﬁgnuhqn)one or nore organic groups. 5

| someric acyl kyl1 sethionate esters of the present invention may be
prepared by direct esterlflcatlonRQprneRgr nore al kyl -substituted

i setzbi onates, for exanple nethyl bst ted i sethionates. In an
enbodi nent, isoneric acyl alk sethl nate esters of the present

i nvention may be prepared W@WW&W%S%{ more al kyl - substi tuted

i sethionates in the presence of a 10 carboxylic aC|d In another

?gece)g![ |n§£ %%%ggé%egﬁgfﬁad%g |8htsgoe{§1?[:|i ﬁg&%g bef:?t o4 dtrgf & Tbon atoms R is

al kyl - sybefetdbiy edectegicfirdrh oagresp am:ﬁ:hgIoéaisi:glﬁxm:aﬁﬂq:dmnarm@m@@alﬁmnw&d
| SaPhi orlSRECeihay BECY PP BYSPSUEDY RS AMRYREI BUTGRCE) Wpt and
ani ons demribiediohs ohereofin Rey &L, and Ry secdachSindepeadertiyusslanddl oo thef group
bi sul f1 tceon(s’j‘is In?gngf hycirgfggnr Eu%j aatlvri§1¥c|hee5] %_r straight aliphatic C; to Cs alkyl group. In one
preferred embodiment of the formula, one of R, and R; and R, is a branched or straight

aliphatic C, to Cg alkyl group while the remaining functional groups, R, Ry, or Rj, are

30 hydrogen. Alternatively, two of R; and R; and Ry are a branched or straight aliphatic C, to

Ce alkyl group while the remaining functional group, Ry, Rz, or R;, is hydrogen. In another

embodiment, R, and R; and Rj are each a branched or straight aliphatic C, to C; alkyl group.

8



15 oxi des have between 2 and 8 carbon atons per nol ecule. The

i nvention contenplates that al kyl one oxides having 2 or nore carbon
atons may be used. Exanples of suitable al kyl ene oxides used in
preparing the isethionates may include propyl ene oxi de, ethylene

oxi de, butyl ene oxide, and conbi nations thereof. 20 The aqueous
solution of bisulfite may have a concentration from about 10%to

about 70% by wei ght, such as between about 20% and about 50% for
exanPl e, between about 30% and about 45% The aqueous solution of
bisulfite may include any al kali netal aqueous sol ution .

bi sul fite, | 0 i onal . .
agueous Iﬁiag ut;ﬂg {‘%rgﬁ%dgﬁgﬁ‘ﬁ' Sha R %‘giﬁ :‘Jl[np %%%H%erér% )e\%tf H(f n%gsch%:{%m%gg eeies
sodi um ppesensor oharge hevtialify sutrhgﬂhsdrggwn Zﬁatkahcmquahsudms sdiomipgrassismsand
are pr e%?ﬁhnl L fchﬁn aﬁﬁgxﬂa ﬁmp'z?ﬁ‘é fa':JrE S ik aﬁﬁ'a%ﬁb{luﬁhi%%«hich are
neutrali i nq i WArCh°C arge neut may be
acconpl |sghmutr:év»stlmmal@rwqrmwgams@rwmt he aqueous solution, including
nmonozpositive ions, di-positive ions, and triply positive ions. The
catlons may formsalts with the anions formed during the reaction.

For exarkpinecrics el atkdisripidnate pitern anfetbe (parsent invgntinn prayderc prepfied it Higect
presenc My C

Phe aqueserarin TEui S e ACRSINER BeRhch e il Ry SRk
i ons. Priestipatiesy Intee eath@émtsmru@rﬁwyb@lkph&eﬁe@naz%emrs of/&hecpr@gntvwvemn
sul fite Jange ﬁt@ﬂaréﬂ we con@nétﬂlg two oMmore kayﬁkﬂbfshttu?ed' 19éiﬁlonétgs ﬁﬂﬁ& Bl%gence ofa
enbodi ment, e agueous sol ution conprises

sul fiPt e Ciam%ylaﬁ acui W anaihercengrpdipentyispmey P‘f)i' taﬁcﬂréﬁbwnqttﬁ catﬁrs of the present
ebodi Mgpfentibf %%&%éﬁrm*‘%rﬁﬂbtmgmrt W3l B9mBle aikSlv]fs'uﬁﬁltth@ $sefMliorfdtes and
conbi nation of hydroxide sol ution and fur dioxide. 5In _one

enbodi n#hdeast pae a?qeym isethioppie indhe PS‘éF’Fﬁeo?faﬂt garpexyie wcky IdhgHsameris allgyl-
hydr oxy e iHefHodtat r & £aad

hyar R4%}]i|9s}n\§ % E‘!;lef e rmmaﬁ‘gega ayw Fb%ctfgg A;péamen @:@E&:Wﬁh a.él%ﬁhemed
(11) 10 fom HHR"?‘”RI qCLd p*uﬂl @H anc&q@wﬁ Jodgion, O%Wsulétedemml’sﬁwd ﬁlkylene
HO- @5iCHoRIHRs hivé Set@e@l 2t MG carbliy htosHsOpep ,mc;lxaclneaanhé?&@ﬁﬁmea&hcmplates that

i ndepend ly se ted fromthe gro of 15_ hydrogen and
al kyl gi ﬁﬁnel%l @Ps A ORI AR b bE 3o afrsea&ttls% licytene

(), On|0)hd%§&1$@(’ﬂ ifel pralmnthhxes:s&)idmﬁv@eﬁnwwidcmdehﬁopylh@é oixfded efflyleh® d¥de,

al kyl u e _eac ependently selected fromthe group
of hydr 5’&%% grc ¢ a}CEat q-oup In a preferred enbodi nent of

a conpound fromreaction (1), onIy one of R3 and 124 is hydrogen
whi ke t I'IQleQiyhﬁj’usls&uﬂoﬁ:bf bisulfite AlakWhvgd OotiRent@tibn!frdns a6l a 0% © Bolitor0% by
bot h rea@u?eﬁéh Cg’l e?s between about 20% and about 50%, for example, between_about 30% and
about 45%. The aqueous solution of bISLI]ﬁtC may include any alkali metal aqueous solution
-of bisulfite, such as sodium or potassium bisulfite. Additionally, the aqueous bisulfite
solution may contain one or more cations such as sodium, potassium, lithium, magnesium,

25 calciurﬁ, and ammonium tons are present in the aqueocus bisulfite solution to maintain charge
neutrality, and in fact any ion by which charge neutrality may be accomplished is suitably ‘
included in the aqueous solution, including mono-positive ions, di-positive ions, and triply
positive ions. The cations may form salts with the anions formed during the reaction. For
example, sodium alkylisethionates (SAI) may be produced from the presence of sodium ions
30 . in the aqueous solution. In an embodiment, the aqueous solution is comprised of sulfite ions
and bi-sulfite ions. Preferably the aqueous solution comprises 25 wt. % to 99 wt. % sulfite

ions and 1 wt. % to 75. wt % bi-sulfite ions. In another embodiment, the aqueous solution

-9



20and (I11). The respective presence of alkyl group (R) on the first
and second carbon atonms, as shown in reaction (11), of the anions,
may form substituted prinmary and secondary hydroxyl isoneric o
sul fonates. Preferably, the nolar ratios of the substituted secondary
hydr oxyl carbon to 25 substituted primary hydroxyl carbon at between
about 19:1 to about 1:19, between about 19:1 and about 4:1, such as
bet ween about 17:3 and about 19:1, for exanple, about 15:1 to about
1:15. Preferably, propylene oxide, butylene oxide and oxides up to
six carbon atons are used to produce isoners containing primry
hydr OXY| nfdesSRF QRAAY JBYWH 9% ¥lnedlchQBAd §Swi. T BEUCUWBREUHRE Yons. In an
dependi ng upon-the reaction conditions and production of by prodhcts‘
such as enhogpyentriac ghyeays solytieon,| eomprigingduisulfite 19980y [apoatinntion of hadredide
sodi um alk¥ibh Sk Rl &ESde. @among others. In one exanple of the
reaction, propylene oxide is reacted with sodiumbisulfite/sulfite to
5 produce sodi um 2-net hyl 2-hydroxyet hane sul fonate and/ or sodi um -

| - mefhy|In onegphasimenth dheealspl-substifutedosethiontitztinraa alkesebstituted hyrbphathane

exanpl e i i : th.sodiumbisulfite/sulfite to
PLC BB 3 IRAGHE Rt

produce so xyet hane sul fonate and/ or sodi um

1- et hyl ®- hydroxyet hane sul fonate or a mixture thereof. 10
Additionally, a m xture of alkyl-substituted isethionate my be
fornmed by using one or .nmore oxides. In o xampl e, a ”iXt%iﬁ{Pf
propyl ene oxi g&~and butyl ene oxide is regﬁtlﬁd with sodi um |3 [ )
bi sul fip &-suthi-+eH0+ ppeBze sodimm ZharidiytH2=Ri]! oxy A EHCH—S 0,
sul fonate, sodium 2- ethyl 2-hydroxyethane sul fonate, sodi um 1-nethyl
2- hydr oxyet hane sul fonate, and/or sodi um 1-ethyl -2-hydroxyet hane

sul fonatagd (@ M xtures thereof.In one exanple, a mxture of 5

et hyl ene oxi de, propyl ene Oxi de and/or . butyl ene oxi de nmay be used to
gené ate a mxture of sodium al kyl i sethionate and sodi um-i set hi onate
conpounds. TheQarious oxides can be co déd in any propoﬁ?i%n by
varying I

ragios;t ai n.the desjr DURLS 0 N am
al kyl - subst i Il}t_z-ghf?ydrrgxya yl sul f @nelipe. ﬁﬂgngbéxa{rrpfgfbhacﬁsﬂ SO;,
preferred m xture of al kylisethionates -and isethionates can be
produced, b ] Xi n pyl ene, oxi de, and/or. buty| ene oxi de with
D iyt ok 837 st 1% AR e 3t B AR IR RE RPN Solskie drors s g10um of
oxi ds, &i?dx‘o(gbn tand yd e:nﬁoorxej gieyl group. Chnbipacteiran einb@cﬂiﬂﬂ:il; the emplfind from
m xt ure praduces i.sethi opates, and jsoneri.c m xt.ures :
eyl © SBEAP e el SR af B o7 Ry Y St Reiutifrs e SHHEE Fa Ehin 6o pliak oS s
25 The ahd\R,- suleath indepehdenty Relectad drofmyhebgroup @ hiyArdgh® and a C| to Cs alkyl
esterification praoces .0l 1o to form.an acyl yl i set hiqnpat .
That | s 0t A PETETaErRRoiRnte: ol 3ty FRiar i Pub et apEnd R is
est ers (Hh$@AEn While elzcothemisaf CSALCsIkY drai. yQacr Beqasldoa foabalhysidtiohs (1)
andanlggggRFre SCl, water soluble to generate clear fornulations for

c

per Sonal re applications. 30 During production of the
al kyl -substituted isethionates, also referred herein as

al kyli S%@'r@%@&ﬁigré&ﬁc{’#%uéﬂfgr&i},ea{)eo%(‘thé Bt 504 Ych 8 cSBEREofsNS hl&n in
al kyl ene "oxrde an I sul fi

reaction (1), of the anions, may form substituted primary and secondary hydroxyl isomeric

sulfonates. Preferably, the molar ratios of the substituted secondary hydroxyl carbon to

25  substituted primary hydroxyl carbon at between about 19:1 to about 1:19, between about 19:1

and about 4:1, such as between about 17:3 and about 19:1, for example, about 15:1 to about

1:15. Preferably, propylene oxide, butylene oxide and oxides up to six carbon atoms are used

to produce isomers containing primary hydroxyls and secondary hydroxyl sulfonates. The

ratio may vary depending upon-the reaction conditions and production of by products such as

10



11 may range from about 4 to about 10. A preferred pH of the
reaction solution nmay be between about 5 to about 10. It is believed
such a range will mnimze side reactions and side products such as
diols. In another preferred pH level, the pH of the reaction solution
may be maintained optinmally at a pH of about 7. It is believed that
such a pH level will maxim ze 5 production of alkyl-substituted

i set hi onates having a high content of secondary ester, |ink carbons.
To maintain the pH of the reaction solution at a desired pH range
during.-the entire reaction, a weak acid or buffering acid and/or nore
bi sul fi tgopR¥ndByesidadylese slyeoll bk Rite8BLickiardasdingeMRHisethionates, amon
10Al terna Fjgel y a m xture o? al @FI s}gt hi onat gs, coul d be nmade by g
form ng A¥Sal kyl - substituted isethionates fromrespective oxides,

such as propyl ene oxide and butyl ene oxide, separately and then
conbined into one_m xture before the esterification process. The

r espect i MeOWEnERIAPIH AT thecrepsiipny PERPYIeng | quide. SuBadted with sodivgr RissHie/sdfite to
formgd fueldehaotRBPesinhathylOX-FRFoFhde @6IEN8 Nee/60r sodfi®n  1-methyl 2-
esterification proce§s tao produce jsethionates with desired .

pr oper t i groxygthne syiopateor HruxpErihgieot Jaiangthes exammle Priviepe oxile iggeacted
of a m bk SodlumAbisMifit&sifitel folpBdudes Sddmmnat®s! brgmoxkoatiiOtRinae idifor
respect'ist\ég, oxi des 2%’(83! been obseti%ﬁd to have | owered the nelt point

and i npr B’&’ﬁ'&ﬁﬁb Aty ghaneignste oF 8 MiFroREEt enper at ure, and
decreased reaction tinmes, of the products formed in the subsequent
oo BB B P SR DRl oS b Sme o o o
bi sul fi tedidasl fint@nel éxafiple) abiyrixnt@r@cdfl prgpyledty cxiox afd bl oxide BUelctés with
Py dr oxi dEO8S SERIHER SRS P B e PR et B e petvm 2
sodi um hathiyl @xhyteoxyettiane ndfinutel yodite skl Dhydmyyabiiersufesatd aadb sédium
hydr oxi o} ntratipn of .from about 25% ight to abouyt 45% b

G N R T T e o o SO g L
amasi unatinglelreootides prayytking roxdecindyor bdtylate exiddingabe ansl fohenhaafe 2 hiktare of

preferred .enbodiment of the hydroxjde sol ution, the hydroxide

sol ut i o P %gﬁgsfepg%"aée- %Oa TEFGIRN SR Aar oxi de sol ution. The

al kyl ene oxi de can be added concurrently or after to produce the
corresp i nNg. | hionat.es d kyl -substi.tuted isethipnates. 30 .
Furt herOnf)h%ev,r}'gltohgg%lghspga%a?eu?og%éﬁ% 5{4&? Jré("%'?n# & PUR PSR "EEP iogtr?m t_he
duri ng plesdedt mmprnef of lkachalalyl-sehshistéd dydexyakylhsdfaaes rayoneaeganple, a
bet waen ' e t .30C _and
abory odtoritba PNt ARINEENAte sR SlRoield caR B LREDCAPGY iR st ene
bet ween cxidsuandjodintpicie exidapyihethyd@iepxide is auhprpohionwestainakmethyl2ndoxide,
psi and Lol oBdRShndy, : . t 0 i .
about 56Jq g@? nreeg%ec’t Fr\l/e?{/.g{'tl‘zﬁeé@?&e)’lr}g%rg‘fh%@ﬁ?‘%ﬁe@é%? g oﬁét ﬁgﬁg mixture
r eact i orpredicas isgthionatesbandhistrdeniomaxtares od anetindisethionetes.i and/or ethyliseshiooates,
one or qnmﬁgq@y&a@ osdl sed or lowered at any tine for any time

period to produce the desired al kyl -substituted isethionate.
Fur2hernore, the al kyl-substituted isethionates may be prepared as a

! I qui d Ofhel ﬂkﬁ%ll.li)?ihfltg& f%th'l:cﬂ{atee:)ﬁgfﬂ EL %sec% lplq}lé%&%(xjiﬁc%Hpﬁgf'otcgéseaq Joliows to form

i set hi onat es may T1rst e prepared 1 n |1 qul ormt n darile : g
an acyl alkylisethionate that is, completely water soluble sodium cocoyl alkylisethionate
esters (SCAI) by reaction of SAl with fatty acids and a catalyst(s), and unlike pure SCI, water
soluble to generate clear formulations for personal care applications.

30

During production of the alkyl-substituted isethionates, also referred herein as
alkylisethionates, the pH of the reaction solution comprising the alkylene oxide and bisulfite

11



10 to forma powder. A preferred nethod of drying the

al kyl -substituted isethionates is spray drying. For exanple,

al kyl -substituted isethionates are prepared in liquid form by

reacting propyl ene oxi de and/or butyl ene oxide with sodi um bi sul fite.
The liquid salts of the al kyl-substituted isethionate are then spray
dried to the correspondi ng powder form The al kyl -substituted

i set hi onat e powders have been found to be | ess hygroscopic and
therefore easier 15 to handl e than non-al kyl -substituted isethionate
powders making their transportation nore efficient and |ess

expensi \f-ﬁ Haﬂgtaﬂgz'nta'bgﬂb4 ws‘a%ogtf 1d. he ?Afgﬂléd' RF el ieictdn séﬁﬁlgﬁ E‘ﬂ?tb% between
powder allFfows for th el imnation 8f a water renmova

nor mal | ypbeetgliie efeplwd@n Yds hefieyed seh @ pH tepie s*uBsnmtrwtzeeh STGQCWPOﬁatKé side
during gylr%e fieks 2k 8 ol £ %'dgatheeﬁeﬂgrga}pmwa E{%HJH Bf i reRAbA| SQ0AFhay be

may the used |nPro uci n [isethionate esters of
pr esent mawteined ontimpilyat a o @fs‘!tmuf i dhtslftﬁﬁle‘“tﬁ thghsughja/pH denss mill graximize

i set B 0rﬁ%cﬁlcﬁbﬁﬂo‘f'raﬁq’Nsﬁ&tﬁth@'iQﬁﬁUrla‘t& }?a%r% a YRge CBlll} Mecondary ester link

al kyl -sdbstituted isethionates mxture an nor e an one )
car boxyIcrdongi §o majntpia the el ofithe rractian @M%@tta Qﬁﬁrwrbaﬂtrﬁw during the entire

EsterifiealibN Qek!hsidr Hﬂff&hﬁg aBlakflarct URGTe! disthRR 1'n§5%9'a ?\é%l‘s : ung ction

carboxyl1.c acids and opti onal an 25 esterification cat

est eri f iselippAs Besdad-t i ons. The al kyl -substituted isethionate can be
present as the salt of the al kyl-substituted isethionate or in its
acidic form Alternatively, a-conposition of al kgl-substltuted

i setlfi orfdltcanativgly & B HPrEeh dkyligpthignates seuidshegmpde by forayps thef gl tsubstituted
Process jseflbsdt&y frtfnhcr@%ic@ﬂvé Sd&) %&%H%@&te HB¥e 96 BlityRGE Qx fHeNSepaitely
the reaction (I11): O Illl R COH + SOX 0o R RROIITITI
R-00- cangthenmombined iptg ong migtyrebefpre the gsteiication percsth Mevrmgetie waamt
about 4 ognfe alMAHuA RIRALRBRItEE NFethidhiRed Hne8 F M0 Th & FRPEAB Yoxidts | HEE be
strai ght-chaj n, branched, saturated, unsaturated hydrocarbon -groups

and conﬁ‘Fﬁ&Pl“&ﬂ@fﬁH&Fﬁs‘f‘ﬁcaﬁf“QF&Feﬁz‘°r?é?ﬁ“éaé%?“1‘mPé?§e‘ﬁ'Hbﬂ‘stﬁd pEoperties, such

hydnegens ar dedfiedvigebsigr SURDIRANIYNOTHe bk 6f & MHRAAS of Glkyl- @ulﬁﬁttﬁéd(MEthldnﬁtes

a preferred enpodi ng of the reaction, at 10 | east on 4? and R2,

i s hydr SGhrGRReHM et %t“"SBH‘é“’Sf° es gy beer, phsepted 119 paxs "F&e themelf ppipt

C6 al kylangrimigpovedi Sonfogeaéityd BF GheS RELIORS ad [ NtempOratuz6) 24r#ie deRetsEd@ IrédcYion
rre . selected fron.the %ﬁ%gp consi sting of

Sui t abl e. Cat?{OFI cwéﬁem es g £
hydr ogefimesi ¥APe Prpgbets Lormef in the subsegpent egfeniigation al um num
ammoni um and anmoni um i ons which are substituted with one or nore
or gapi ¢, groups andcnc")lnatl the n X.is hydro
o L0 < PR AR eV R T R B A b5 st e RiFRCH W TG the
surpri Sibi"@lme/&tﬂlﬂim it emh)ebycxahcaingta hydibkidagsoanioac ishecad sediumXhpiaoxibe with
pr esent en, by addit| ng_acid wever é
ost - pr &P DT APHAY B e SRS L EE T Bt T GBS e g Py, and
itself i50% by weipht fsoahmn/\Mgd‘roxide; sltadstetlashaomtibermby G:atr:pﬂaes a sodium
catal ySthydeIde concentration of from about 25% by weight to about 45% by weight. Suitable
25  hydroxide solutions include potassium hydroxide, ammomum_hydrox1de sodium hydroxide, or
combinations thereof. In a preferred embodiment of the hydroxide solution, the hydroxide
solution may comprise a 50% by weight sodium hydroxide solution. The alkylene oxide can be
added concurrently or after to produce the corresponding isethionates and alkyl-substituted
isethionates. '
30
Furthermore, the temperature and préssure of the reaction solution during production of the
alkyl-substituted isethionates may range between about 20°C and about 200°C, such as
12



201 n one enbodi ment of an acyl al kylisethionate ester conposition,
the conposition includes a blend of isoneric acyl alkylisethionate
esters with acyl isethionate esters. A conposition including the

bl end of the isoneric acyl alkylisethionate esters and the acyl

i sethionate esters may be achi eved by i ndependently producing the
respective esters and then mxing the esters in desired ratios to
obtain a desired solubility. Alternatively, a conposition including a
bl end 25 of the isoneric acyl alkylisethionate esters with acyl

i sethionate esters may be achi eved by bl ending al kyl -substituted

i set hi onghGedNbolSRiR HIBIHRUPH SR FHOHIm wwweé}?amg K& and about 80°C; and
al kyl i set hi onate and sodi um i set hi onate, respectively, BI’I or

est er i f i e beivess abrag Or00msitorboat H13 psh sich prdictvemydent 2. mswﬁrﬂhpvw psi
process, g8 behddenUuBht l@@@BEl' 4ndabyht 8 L‘.M'rés%%&wew affie ?e?ﬁ&?ai%xfe%d

acyl iséthionate esters in the conposition nmay t ween abo
0. 5: 9. 5 raerduigtRfuthe geastion solugion Wwe/sbqabwlo\/@enstenciwng ﬂ?e aniireapeton Pryme or

Al t egnatyoreingy b8 riksed B Bwited SUNG tinte RF%h %H%Yééré@ttb 'p?é‘cﬁ%@ tl?é&e%fr@d aftyl-
descri bed herein, may be substituted for ¥he i'soneric in

conposi tsHbyiiteed iseiiatahove. 14 The acyl isethionate esters have t he
formula (IV): HH 1l 5RCOO -CHCH S03 X , R is any hydrocarbon group
havi ng between 4 and 25 carbon-at ons. Ris preferably selected from
t he gr odpribemars: the glkyd-sahstifitediscthipmptes imar kscrrepsed g 8 hayid griarsehié dorm.

hydr ocargg @xﬂﬁﬂuﬂﬁe aﬁ@ﬁ-&ﬁt@h&@eﬂ&ﬁi@ﬁﬁ%@ﬁﬁy Gii’ré? BE %rep‘dfb’il% 46 34098rm then dried
hydrocar bon groups, and conbi natjons_the be any cationic

y
spedPes BrieRAPORILT- c AapTgErivd uRFhrd 99(‘%*&@"@%&1&“ 1GthAGHARSi 6 sPray
and ammﬂylu@ lma%prlehamyleswmb&tddtlb&mdnweé Elreq:ﬂ@pd?éd fmrqmarfsﬁmbg reacting

groups, | kal i, , met i ncl udi n u hi ym an
al kal | ne?f el %‘?"a"l’“ ?fclr‘{m‘%oe Fd’Y‘g‘rﬁ Hﬂ’%h‘gﬁﬁ& 53#9 lﬂ%salfam‘ﬁw}ﬂl-
and ﬁ onuws'mmemsset}hgréwﬁreﬁmfexmIdeleeftg ah€ Gém?&diﬁhg pSdeﬂlgﬂ'ﬁOC’ﬂ)’d alkyl-
i set hi onat e, es n, one, e t o the esteriflcat

eaeti omabsiinied SR ho e heYR bR AR N 1o etk BYErQ R Al taetoss casier
i setiii onatlﬁﬁdltaahaonm-@myembaﬁwted Bethivnarap@ydesd ﬁfaﬁmfgl’mﬁilrttFﬂﬁsportatlon more
i set hi on es W|t roductlon of the 8¥}Iﬂ Ilsethl onate esters

from al EXPEPOXE i 1B A Biony s Shbsfted 18 195pt5cRder

For exaninbes fs:oﬂiewnnﬁﬁﬁnml of S@Iakﬂr&ﬁﬂb%l%é;ﬁ‘lhﬁt &rwbrﬁﬁtly uaguiedoyhen using a
al kylis I t.es mane ecification reaction
usi ng sg lﬁﬁ%’é@f"kﬁ%ﬁ?ggﬁ’i g’ AR ALY hi onat es as

reactants vvlth t he carboxyllc aC|d In a m xed i set hi onate and

al k subst | e nat reac ratiqQ of isethjopate to
al kéb sﬁstl byl egshlhzte% Fﬁeon aqes - VAl Tﬁ] \l/’vseeenma‘brS‘g'fc"bg g‘e9a°3' 3&351536%13@&
9. 5: 0. 5 estescof e Mmenvmoutb)edﬁ‘ccarmmﬂfmﬁoﬂDBanTdileyl#sabitﬂstedr@thionate
| LLustE ShikFe WA LSl BY SR WofSRLFERL ALGEab DAl ASARME: O dBSndor

respective conp uce conp
desired npmysthambne Baqbpaxier a¢lésma)s be hJsesi; us Olhfu bstbmiﬁganosusaca;bhe Esterification °

th
boF anco Behtts RAKAGS A CMARAL. isafiond WK LAEIBIEIRLE B8 denaty an
and2fhe estnvﬁmtloowa@bﬁt sk astersficatian convbtionst i 'Tﬂie@fkyﬂ-hebsnesqzﬂeeethmeate_can be
conponent s iey tﬁs sMifbt p,%bﬁhﬁ]ewa G184 SR %e& havd Q&d:g%%rﬁ.e?g%%ﬁklﬁlg{ a

properties, such as so n surprisin

a m xed cps!ephtl@maitfealknldaé?lsmyteds aﬂgﬁmrtatﬁ @dd | s@bhnmaneyeds@rtfa' csdd om the
reacti O%st%ﬂﬂca‘?%ﬁ‘ﬁ'}oégs a |lower tenperature, -at about 200C for a SI and
SML . :

30  Esterification for one embodiment may occur according to the reaction (II1):
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reaction, than the individual isethionate conponents, about 220C to
about 250C for SML and Sl esterification reactions. The carboxylic

aci ds enployed in producing the esters of the present invention have
the 5 general fornmula (1V): R COOH where R is any hydrocarbon group
havi ng between about 4 to about 25 carbon atons. The R hydrocarbon
group can be saturated or unsaturated, and straight-chain, branched,
and conbi nati ons thereof. Generally, an excess of carboxylic acid is
used in producing the esters of the present invention. Thus, the
anount of carboxylic acid used may range froma nole ratio of
carboxylic acid to isethionate of 1.5:1 to 1.1:1. 10However, a nole
rati o range of carboxylic acid to isethionate as high_ as 2: 1 to as
low as 0.9:1 gay be usedVli Rodesired. Exanples of carhp®4 ic acids
suitable for Juse in the jpr¢seht invention includg cofo facyd; butyric
aci d; hexanpi@oRCi d+ ¢aARrRCE O], capwylic acim-C(D&pCHCCHSOG( + .C
acid; nyristic acid; palnitid|acid, palnmtoleic acid; steallic acid;
oleig acid; linoleic acid; arachidic acid; gadoleic acid; ‘drachidonic
aci d; (EPA) behinic acid; eruic acid; (DNA); lignoceric acid,

nat ur al’ IIS/ %mctbwqopﬁgom @aroyp having b@%&ena@wbéomﬂ alpiut 25t aﬁrb@watogsﬁ mThe
ker nel t i 9

poanat o roopSeh Bip mafllaR sraight L, Hrinene ouflod, uhidtSaRd ilocatbon
chai ns @rowsSarﬁg:IO@w'mgphtmc@ %eﬂnéd‘ezédasm@h indepenidsntlyybe kydipgen or an alkyl
| engt hs; o anthdling ¥16% &frbcﬁ‘x@)/CPfto U’%Iﬁﬁrﬁ%b&%neﬁoemﬁn&h'dﬁtﬁg réa@t:&heat

art V\A|| apprematetha acl ds "obt ai ned from naturall \én
occuPri Aepskong efR: adeR msmef%&n gnd geleass ongwf Ayledst one 96 Re 4pdh Ba ivh &g Ce

of vari qug LRS! RSs a IRRINRS Pebics stétﬁ oM dhbi g2 rkﬂ@alﬁ?oﬁﬁit&ﬁe ¢dosic species are |

invention'to use one or nore natural occurrin att acid

(i ncl udistigetad from dhe group sopyisting, pf hécirpeenr, Akl %%E‘F*Hs atl@h%ﬂr aa?lhgwtals zinc,

m Xt ur eSIdrRGAQ hthmRAfNTI 268 whﬁﬁoﬁamheﬁmﬂ@h Wrdubaiitdted Wk 8he 6r Ifnaﬁet drganic
aci ds. I\/breover 'coco, aci d" qr "coco . fatty acid" as used 15 herein

is a cofRpEi 2d qombinations thefrokt Wéﬁ“@éﬂﬁ%}ﬂﬁ?ﬁg Q‘era&wéfé“‘b%l“ﬁ%ﬁ ghxhsethionic

aci ds haviang V\Iﬁ%&itnwhi%ﬂ@ﬁmv@fsmgﬂkmmo@mw b&&tﬁgx&&;nga&&m%n X can
saturation ich rr)@{ be rem)ye hygra](&)gggggtl on. ‘Thus, ge at ed

.coco alFf dTeENtASHMIIQRER é’fadéé}"B&f;ﬂ"P’é HERIYSYS™ dfg‘S\FES’ rfo add
I engt hs,thmxsctyl YubsititddC alkRHsethibhist dcd ifs€1gah ey pitdet R)rﬁOWﬁerCapisl Edcﬁadas an
caprylic_acg and contains very little, if any, unsaturation. 20 In
produci r‘?ﬁ‘e hcaélc?ﬁlcatﬁ}ﬂi‘gll i sethionate ester by the reaction of a . -
carboxylic acid with an al kyI i set hi onate, such as an

bstitu |.f onat t he carbon atom
Py Py O R ELER FEREREA AT RIES A OTRES htrtois RO BE FRGPY R rh icludes o
oxygen alandh afhsdnhm«ese)d ralkyliskahp@atcSeshees @iith doyf éseridehateasst e coapbsrion

al Kyl | sern e vigit ot S amRr et A B herals B Rl B S g esters
are sec mmjd:wachmvbrbhy atd@pmdemlmepwdcmg ma xes;staha ésltetry agf theh enikingahe esters
ST o S AR BB FieRERRUGT SHARAILL T bSO E TR Poien
r egaﬁ ds of the Bomesns aeyd zﬂm:sstbmmnmansgers:mtbmylcxsethmnatecn‘stemmaptbhanhieved by
o< HATACIRT ALY Y kb e S el Dk, g o, ot
30al kyl aﬁqybsathrpuateohmdsstdhmna@tblon#ta,t respeatively, @niondy | esgrikightianeash idesraibed
car bons atEn 18 SALEL (kG uBR°RERSUAP plbelds SUREHATE Rt T Tsomefl oyt
an est cplkyiiseihioozate caters swsacyirwﬂbenaeenpsttwed thér domopedifiere thayi behbettween about
cat 3y o e 5o ol Bisl it 3 REAR (R BENL Bl 725, bR, Wpiure
hydr oxy &F ksoveersu héyd redk disethivmpteaesters,u by dmcubat ihdreip-may beneebstitufednfor the

isomeric in the composition described above,
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I n one enbodi ment, the acyl alkyliscthionate ester is prepared using
the acidic formof alkyl- 15 substituted hydroxyethane sul fonate as
the esterification catalyst. The al kyl -substituted hydroxyet hane
isethionic acid can be added in its pure formor a strong acid can be
added to the reaction m xture containing carboxylic acid and salt of

t he al kyl -substituted hydroxyethane isethionate to convert the
isethionate salt to the acidic form 20The dual use of the

al kyl -substituted hydroxyet hane sul fonate as both a reactant and a
catalyst is preferred since there is no need to quench or to renove
the catalyst, there is no catal yst residues so there is m ninal

change in the nol ecul ar weight distribution of the acyl

al kyl i selheiagpiisethionatecsteradiaye shetfarnwlg (BApi t al expenditures are

reduced and processing tine is decreased. 25 In general detail, the
esterification reaction can be condunt ed by charging the carboxylic
acid, alkyl-substituted isethionate fnd isethionate as necessary, and
optlgnally t he esterlflcatlonuua@a#ygﬁcmndescgbnospher|c pressure or
vacuumto a reaction vessel. The reaction vessel ’is flushed

t hor ougHk ¥ Wthydmcyrbion@r@urgb@'m&mwew and 2pepshon momscR is preferably selected
esterlfl i t

Che reaci ot arSaf ThUSMOU e DoET bRt BRLY Yalinid Hhrddibon
intr oducmnnsmaiuxaﬁél hydreedarbon gfoupsrensaiurdied hydrgwb@ri rsgomnp%mlyn@tMS
the wat ghebiat Xi fhalyOBdTBEY A8tichil S5etids ;?Jesénh%leéﬁaﬁ{ge fnhmmp@u&ﬁaﬁy?@ en,
i s-discharged fromthe reaction vesse ion, 1t° may % '
be rl8quiangHonismyndianuporipm iogpvhish arp substitued; wetarqmwlmwemwmmmg an-
the Coura'il@alpfneiaﬁ"%n&ﬁéxﬁé'sfoliﬁﬁr; 'ﬁH?asEi%ﬁPtdngnhthm’? z[rﬁé&tahn?é‘ e&r‘trm?netté? including
conplete esterification will vary from1l to hours dependi ng on the
react i orfalesHp cngdt WRENeSHRY FipC.pplugEmm, fmﬁiecmaﬁ'ﬂor@f thésepgr idp @éﬁmaw of a
cat al ysteompaend isRaliugséRbyINEaRBate 6ater (S be delivered in liquid or-
solid form 5 such as a solution, powder, flakes or paste, for use

as a raw material in the fornulatlon of personal care cleansers. The

est g5 f i16ainke Gbodikért OF R steefi@Rioh Ge4vtidn) ﬂemldxﬁﬁ:ﬁtﬂx@nbé/ﬂﬁ:&ﬂied uﬂdemkyl-

at nospher j S However, .to ai water re % vacu

(500- 55(3‘“‘%%%“%@‘? ﬁé}}orﬁ‘ée ’ﬁp?q -prgd Eﬁ?r‘?‘iél’g ‘ng“%'lﬂﬁ@?ﬂ%‘é “b"f 15¢ @"&Wér‘"@i

of the needicaon sfdie VY alkiBiséthionig dsiefs FrBMCAlk@rsubARPle} i iB@hiBhatéek mﬁigume

al so allows for, val w thout dlstlllln of the car lic

St q. ProaP sEtigh et cat FABHE ST et P OiRte caiee B Bt caeny!

(rjmn My 3 canqsnsétﬁ]onmealvamty weaprbaxel i feorm@ah cd:stdtlﬁbatioha’emign\nhﬁ@ sﬁ‘otiﬁifh issthitfates
esire ner e reacti on ves ed to a ngle .

a2y o S et R radars Shteths, SEBSEhe ariorh S hiRase

one rea@hdomkpﬁdﬁbeﬁtatedr Esetftee rEﬂﬂnoﬁxa}m)Ireuo tdféns*eﬂﬁmate)novameﬂubﬂamed ,

C erper attiAioPdn v s L e oyt BIRET Aol pho i a8l Banah vepfien bobe 37 and
subs equezbbxhty? heal‘lmdrahus tahe flvsatéves ecd e Mmpmmtmmplamgd:dnltWEtlotMe
e L b Dbl oS b0 I BB L SIPSLA S
aboidt 1&@orerties, ab@uas Mﬁﬁllltwom&mmb]e isethiaatd) eempseundsr inshudg| 1, f26u30 wt%
:E E:t " 'el;cgeltl%gxlleité ﬁlrpdz {rhlgtb'ﬂ a%ge s> aei%gg' ﬁ?lgétﬁut%g 1s§thxc§na[?e e’ijlér at:hréée éiglrs]f’%atxle and the
about 90®moomb¢mltm&@&@ tthrtbé atialifyhatesprctive Gﬁnpcmcmmay bﬁ@ﬁ:ed%lpnoduce
corbi ni g maaas e dekke e AR B3 By B OO i s s

of the al kyl - substltuted |seth|onate with an aIkyI substituted

: :gt : 82% %sagagg gl?‘%g%%@ ?8.}:1?#} gt?%tﬁsnlgcnd lse%txsﬁn%tﬁ l|<39| Ust tuted isethionate
al kyl i sesteifontor restien cas ogdagcati H &ovdndereparatuild)ent rabamt 2Cvies 28! amd SMI
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19 applied during the esterification reaction to assist in renoval

of water and the reaction mxture is continually heated until the
distilling over of water ceases. The vacuum can be adjusted during

the reaction to prevent carboxylic acid fromdistilling over. After
esterification is conplete, the residual al kyl-substituted isethionic
acid present as a catalyst 5 may be neutralized with an al kali such

as caustic, am ne, ammoni a or substituted anmoni um conpounds such as
nono-, di-, and triam nes, and al kanol am ne such as et hanol am ne. The
excess fatty acid can be conveniently renoved by vacuumdistillation
at t errp%@éﬂéhe&aanﬂe it §SerNBhiie r&ﬂﬁoa@m@%%t éﬁ@ca:achbabpp.%oo%%%m
and bet ween about and about 200 nm Hg to make the product

subst antqnélqIfS‘P‘aﬁ?%ﬁ‘O&éF%f“PP%e 10 The acyl al kylisethionate esters
according to the present invention produced from al kyl -substituted

i sethionates are nuch .nore hydrolytically stable than acyl.

i set hi onEheecasellis asidsdermrlayed Brprshciariie csigrsef thet Rasent dnventipm heve the
suchsas %%hcrallﬁ:mu& (1V): RIEDAIP heRUt ﬁ’srérﬁ(' H}Gl'(%atbeH %Mﬁﬂn@beﬁwecu about 4 to
substitu drogen with C1 to C6 al kyl" groups on one or of -

the car t?@ﬁuta%naﬁrh?ﬂ aemes.et HienB hydreenasaare grsypt a8 rbco saturiated cgn unsamrated and.
al kyl i seshlai R@hdin S5thidhed MY QnWihdiionk #Rkrédst b&@gllwr%xc%% Hpézlrbé;éyng acid
the, acyl i sethionate ester is dranmatical nproved

provi di ri§ “ﬁF%P rrerucEedhe sHes G tppagsent "t‘ﬁ’é“%r%'@}ﬁ hecrmeust o‘f «F?éboxyhc acid

i set hi onised afdyd rddple #&AL HiRAIBTQ1HS A1t &arswtfea&&d 't@'xsé!ﬁn@ﬂatb rbfpi 84uEd NY -1,
t he acylethyllsethlonate 20 ester, .the water sol ubil

hydri81 ytHR¥ St Priey2in range o hePRYAS a@@tteﬂserfgoqaﬁﬁﬁsav@aas Brﬂltg a§ fosy g 0.9:1
IS mholhyquagmﬁaemﬁguan vi ew of the conmmon knowl edge in the art that

i ncreasing the hydrocarbon character of a material generally results
in a reduction of water sdlubility. As a result of this.inproved
solubility and hydrolytic stability, the acyl al kylisethionates of
the present invention are suitable for use in liquid personal care
cleaners and not limted to soap 25bars. In one enbodi nent of the
reacti on processes described herein, using the respective reactants
herein, allow for the formati on of acyl al kylisethionate ester
conpositions having both acyl isethionate esters and acyl

al kyl i set hi onate esters. For exanple, an acyl alkylisethionate ester
30 conposition may include of sodi um cocoyl alkylisethionate isoneric
esters (SCAlI) and sodi um cocoyl isethionates esters (SCI) froma

bl end of sodiumisethionate (SI) and sodi um al kyli sethionate isoneric
m xture (SAD. The bl end of acyl isethionate esters and-acyl 20

al kyli sethionate esters in a conposition have been observed to have

| onered the nelt tenperatures of ester products and the ester
products remain |iquid at considerably | ower tenperatures than

i ndi vidual esters. In addition, it has al so been observed that blend
of acyl isethionate esters and acyl al kylisethionate esters provide

i nproved honogeneity of the 5m xture at |ower tenperature with
decreased reaction times during the esterification process.

Addi tionally, the blending of isethionates and al kyl -substituted

i sethionates prior to the
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esterification process has been observed to result in a conposition
havi ng water sol uble isethionate esters. For exanple, the blending of
wat er i nsol ubl e sodi um cocoyl isethionates 10 with sodi um cocyl

al kyl i set hi onat es has been observed to result in a conposition having
wat er sol ubl e sodi um cocyl isethionates. Additionally, this bl ending
enhanced not only the solubility but also the processability of the

i sethionate esters by lowering the nelt tenperatures of the reactants
which allows for |owering the reaction tenperatures. Additionally,

the reaction mass is nore honbgeneous at a | ower tenperature due to
the | owahambfes B b SURE RN ERaMIE thifisd GAREIRRn: ESRAGLIAE. béto acia;
faster e esterification Is nore co an single ester
proc essé)ytyrirmgl,, hf:mwm asir icpprost ac:dwaprefb'pe@ti: sppric geithlavriaped; mppstoovasid;
the ecogag[nuﬁg a&%bpgﬁlf%?él(_e Etlaﬁj sqgaé"c%lcp oP&& §(§daﬂq)18§t39 Ei P:%&ﬂﬂ%ta%xd ﬁadc%le;c

conpare t he process an ts’in manufacturing

esters bb@n@ratvgldbom dad; nﬁﬂPaPt)s behipigr m@e@uwZ@lﬂcﬂthb&(hdmnecerw wéhdatglfally
sodi ym i | ey SR Ve of
odi o et e ERL ok sholted sl ol PPk AN Biterbt b ahbh Ve o,
react ed camml,flws@eﬁ 217 IPG*S““(f ey Beixgil prd a@msy ousmgﬂeac é@ttm@%mgﬂﬂm chains
zi.nc oxi ‘I‘ea & ng%?{Qﬁ%raPE ted Qfstritiof R Whain’ R hlha?ndr BMhiOB RS of the
obser ve ave a nuch er ester formation- | ower 25
tenperaﬁﬁﬁ@@ngetmeen about 200C and about 225C conpared to between
about 240C and about 250C with the esters remaining |liquids at |ower
tenperatures w thout product degradation. It was al so observed that

t he 181 erfhesppldlledivdhe pd Wil arpseciate thati fatly @oids mitained e patemllpfoccurring

i set hi orsa&r%esweuﬁlkweé&faf&dstaavﬁ%l Vhridhs Eﬁﬁ&%ﬁéﬁg SSvRRLONEBRC @RIt fore, it
reduced the amount of fatt cid distilled over into water | ayer '

during thevitd dhe Fmsmfowmp%%@w ton\nge, ong [9E mere, R plly PCEWHBE \faly acids
obser vedintRdRf hB@uee thdby YAtk ﬁ&tymaﬁrs (R R Eds mréimmcﬁmmm;s

sodlun1alk | i set hi onates reacti ons. is believed that varyin

I'evel of° éa@wwaw@ syaletic Bﬁﬁ'@\’tf’é‘f‘dﬁnd"l‘éﬂeR‘iﬁﬁ <ernreiAace’ %ﬁﬁﬁﬁéﬁ‘g’fﬁus“’d

t he 18st @kidin BatdodiimersRDf: a&qumﬁlxaﬁie%ntarn%maag%t &hr@oxgxas lati@sl h¥@h L Ehain
solublllty Fog exanpl y_increasing the | eve|l of s un1neth

i set hi orglehsopt bERYESH 1Csi LeChpoffiéh §oR Sgturafions h 6 TP% 91;5?/‘?‘%‘“1 by
sgdl um Iw&b@bmah&Th?ﬁa\ﬁ%gbhhtkﬂ t:yccoa‘.?a E)Hi‘zll e Siitd dafnﬁxrlﬁﬁ@gé a¥¥@$ having Cj to
observed,to i ro nost no sol upi the sodiu
i set hi o?r%tf ghain feget o“‘é’F‘% rig 595 SR 'i%’?‘lhﬁ%‘éfﬁi’ s“B‘&FGﬁP“%%‘E@nF%ﬁf%m‘ds
est er i andicxRsinywéry ielld, ifdnys osbattimatioet hyl i set hi onate or sodi um et hyl
|seh§|onate esters. Mre specifically, a conposition of sodi um cocoyl

i sethi onate (SCM) and sodi um cocoyl i sethionate (SC)
resul tedn ipRodizings ars @atylbilkylisseidriabn aster b RS t@cHomMvdn cabpaiedadid with an
wat er odi um cocayl. i set hiana e bl endi of
Soat um PUSTHTAARRE e 3 B St SRl e s R R arBh Qo of the

(especi abrﬂxyaxyeIMewmifnaatb)pbmcsmﬂthe metlecu{dPecrmbttpd ts 0w axyged htpn of the ester

5t OBk 3R] R0 O R el Sl BSHSGEAE fna
i sethi omat evheil lttee :ﬂbylisethymta(a @:mltmna):i higheieweysxf estkr knﬂombdns&hat@f‘e $deendary
ester P9 g:(m: ta nf'ls,t ﬁ‘)@ drélg{ s*albL Et¥ u F na? g m);(lN ai]kgfi hloxﬁlete estetr I_Produm is .

manuf act'urrng of 'tal ers 10° sti tocus
bl end ofulesintinly as:rchsscbr Nmesjnhlar mcneagawre hydrebypie cstabilitgrhas begr besemged with

results %)%rdsrm i é/r!aan % con Ser c%rbon ci%t E:n? nﬁan Ssetr% #bon ap m Rg?ﬂed directly

alkyllse i onate es ends-are |ng e co
i set hi otatlesstilfug |atwin ng tl‘Bf:Ialkahseshomtel A t(eEfarra:pitens 2fgtdy dieSiedble t3 produce an

h i I | ti
por APt APl SRt dhORhR B} FOT AR RY S B T o
t he al ky)bsssstdslmgiaa éegeet @”restebltekl d&'bhmhllcbwseemdary dairtpoant dtams aepaskibbn
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Post - Esterification Processing: 25 Once forned, the acyl

al kyl i set hi onate ester conpositions nmay be used as a surfactant or
surface active agent in a variety of personal care cl eansers.
Personal care cleansers include, but are not limted to: liquid
soaps, shanpoos, shower gels, bubble baths, synthetic soapconbi-bars,
acne washes, anti-dandruff shanpoos, make-up renovers, facial scrubs,
baby 30 wi pes and children w pes. Thus, the conpounds of the
invention may be used in any personal care cl eansing conposition as
may be known to those skilled in the art. The acyl alkylisethionate

ester CoNBMBbAAIPNSn OdstdritRatidre SAlysi MESNbE UmpIBYedDEndI e8HbinBd RAHS AB halkyl-
care cleansers as a primary surfactant at |evels raogéng froml%to

60% by viePHbted isethiprate apd carbpeyliceanid. o Eterificalian etalysds aditable for use include
conposi tdr@tﬁemfonweaag es%ﬁgltofl H}»ﬂ%}tyam@nérwrfaemal %rt@ﬁéﬂ. selfhichacid, NEkoluene

surfactants -and, material s which are used. in personal care cleansers

at acyl salfRyiciasids MopspRiceacidy wich @paYBEIa 35t Hhesrﬁroecraaﬁgplrfgptm%aca%wc

60% BY VRIDBE thel© aﬁmneesg SRtavy RAdtalOsIRT st dsasiha RhFatBRYirdhitie esdtfht@ zinc
conbi nat,i on with the acyl alkylisethionate ester conpositions of the

present PHERItEFNG ﬁ'krbﬁﬁhlﬁgatﬁ FHICyCOSRAtENENG iTatsyZinc horsigy ﬁluaetum/éulfate

syst ens fhfum §dﬂﬁtea&ytungét&y bh&?h@tleoﬂféiaﬁ‘ R 58 'sultP AP Sftict dxGde, B¥minum oxide, .
conprise the majority of the 0 surface active system (i f nore than

one act iNIEHUMRIHS: SEum Pxifle gRcqnivm oxjderqrlanthanii eide.1seanis agds such as

surf act a:nttn,c aerd érId 1RQIERT, 26 & alsBSRixtliaNof B HRINBId dMhee dabysts)ah@G8aps
acti ste I ch |E is referred tQ as n%g secondary surfactant

Sur f1 ﬂt'ee ?reﬂwrwyms@ S Anggmetal Ut e SSIFrificRtem Gl vt jray be employed in
al kyl i seﬁarﬁmaﬁ EroRs 0B5 to D54 Gerpeight] besfcrably fiaHh 10.08%% th1@%DBY i, 6REE on

cl eanser ﬂ hoterrc/zmntterronrc surfactants, anionic
surfactaﬂggxeﬁﬁh?g:?gm Mfactants, cationic surfactants, and.

conbi nati ons thereof. Anphoteric surfactants useful in the i nvention
urface active 20d§%ent con
¥

can bro dI be d scr e

anst on ol PERP DRl S ARy B O e groamo 2T eSS PR ALT Blvi
or has esuﬂﬂpmadirhggmmetphhe Sulrﬁtratﬂ @s ahp hestegificatiil ctalgstan el akyIuabstituted
allphatlc deri at|v he er cond and tertiary apgin
b HREYRRG RioRle e SO Slael 1 6 BRETHim PR skt ald KB Bdea 10
wher ei n tbﬂel‘eaétlctnhenal"urphadmtmnmgbsiaﬂiomgm saddntad nsald rufmtlad)oalkyl&ubmtuted

about - 20 aRESHERANLNBONS 1 Son SAROBLAIANE NG, A sbBRSHnEne, CONt al ns
an anionrc I'Z1 ng exam FE° ] carboxyl

group, a phosphonate group, a phosphate group, a sulfonate group, a

Su' %ﬁt ed[ﬁtr nglfe use oﬁ&?%k s i?ut&é"ﬁ%cﬁg%ethza\’&ets% 0 a?e 4ot reaa% a a ca oa[ySt

roa ScCri SUPYade & aving a pos
negat i vas ptﬂq:rw simcet theresame need e@uhelq}wrmdh 15310015 tﬂeecartfdysa,v\lht:teeuslmmamlyst

at al | RESdues 39 Ws qﬁm%alzwlén grlhO{HeCm%llchﬁ?t\@Qg hi@ﬁ'lbltmgn b(ﬁ't ﬁlengcsyl

and sultarnes The zw tterionrc Conpounds may contdin a quat
anmoni udkylisethionsta eyten megsyfashiring wpital etxemdlozrgs asurq‘dgmdmndrmpeqsyng T is
cationi gegle@idhi N the quaternary conpound can be part of a 23.

25
In general detail, the esterification reaction-can be conducted by charging the carboxylic acid,
alkyl-substituted isethionate and isethionate as necessary, and optionally the esterification
catalyst under atmospheric pressure or vacuum to a reaction vessel. The reaction vessel is
flushed thoroughly with dry inert gas, such as nitrogen, Direct esterification is carried out by
30  heating the reaction mixture to the reaction temperature with stirring. The water that may be
introduced into the reaction mixture with the starting componcnts and the water that is

formed as a result of the esterification reaction is discharged from the reaction vessel. In
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heterocyclic ring. Preferred zweitterionic conpounds include at |east
one aliphatic group, straight chain or branched, containing from
about 6 to 20, preferably 8 to 18, carbon atons and at | east one

al i phatic substituent containing an anionic water-solubilizing group,
for exanple, a carboxyl group, a phosphonate group, a phosphate
group, a sulfonatc group, a 5 sulfate group or conbi nations thereof.
Exanpl es of suitable anphoteric and zwitterionic surfactants include
the alkali metal, alkaline earth nmetal, anmoni um or substituted
amoni um salts of . al kyl anphocarboxygl yci nates and al kyl

anphocaraaiar @B‘laﬁﬂﬁta@sﬁ) bea-lew}edmﬂﬁﬁ lolPf %&fﬁﬁ@éﬁceﬂ&aﬂld@hc acid during the
nonoacet at e, al k

di_acet at es, 5¥F nphoquC|nates al k
anphopr c?ﬁPﬁﬁé’tfége eHprf ‘E?é‘ﬁﬂlr?P&FPEbn Hepdign g ko ‘éHTRE}F‘cFﬁ@F‘@Gé%OHaW‘“ vary

al kyl grep 1hgy l f‘gloflfsotmp@ndlﬁg Baye r@aQ:trGﬁrtQﬁﬂerﬁﬁx%nd QF Dedsest i Rh6unt of
surfactants _include al §,|n1nonnnoacetates al kyl'i m ni di acef at es

al kyl | miesspReicnetast. AeyiRhPsiFampRYsS can theace dgligered in liquid or solid form,

al kylkamypeap as)msbﬁmbhog&&@e% DAL 39 pRat WRehisd 4s ﬁr}gw]iﬁatﬁﬁﬁltlﬁ Nhé&@Riation of
al kyl betaines and al kyl am doal kyl'ene bet ai nes and al'kyl 15sultai nes,

aIkyIanﬂHﬁﬁPﬂVﬁﬁH@ﬁVﬁ@@xy sul fonates, and combi nations thereof .
Preferred anionic surfactants |nclude conpounds having a long chain

hydr ocar bon hygrophoblc group and_a hydrophilic group, The anionic
sur f act ame€sivficaiion TRagtiod may he Rerfosmpd W aTrafoRsv TS HBdSF alpesphenic pressure.

su: f onatrowsAlt, ftataed of u@lfbesaha&ae 1118 URsuuth {(FOESSH Hiv l-%f)tn@d‘gﬁbélaﬂ:plﬁa during
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al kanol salts of ani c ric.re rodyct s havin

it hel PIGRBaITS Ve Pt prapisd 3h nsal A toctioR Belepy PG i b e prkyer
from8 to@rb%Ryl@@ﬁd@@ﬂ:sﬁﬂﬂm\a}msaclsisln‘ooﬂmredr sul furl c acid ester
group. Exanpl es of anionic surfactants include water. soluble salts of
al kyl benzene sul fonates having between 8 and 22 carbon atons in the

al kyib grcmmﬁ:allgl ihy.lremibﬁrves;al isdieetad h@uishgldamhwmneﬁﬂeﬁtnaadar%a Hawbadt, the
atons in the a ol es et ene oxide in.th

d2to9
o oup, - Groe i HnpBoBreaBEn ont GeuPR uERp G5 EsnT b Sxbhtb. e resifon
i ncl ude vasdelmag blehestad ¢o ma]h-ﬂs'g:acﬁbkydmmrrhefe xﬁmgef aslictd acthetstempb@fura range

sul fonatggs.,, LK oFAGOSH Ah&Re RhiY! mIRNQBLYGE d hetdh T ALES: to a second
' temperature range higher than the first and held for a period of tlr_ne. The reaction temperature
20 ranges employed during the esterification reaction may range from about 180° C to about
240°C. However, it has been surprisingly found that if alkyl-substituted isethionic acid is
used as the catalyst, the reaction temperature can be lowered to a terﬁperature range of about

90°C to about 180°C, preferably about 120°C to about 160°C.

25 In one embodiment, the acyl alkylisethionate ester is produced by combining one or more
carboxylic acids and one or more sodium salts of the alkyl-substituted iséthionate'with an
alkyl-substituted isethionic acid catalyst to a reaction vessel. Additionally, an isethionate
ester may be formed in situ with the acyl alkylisethionate ester as described herein. The
reaction vessel is purged using nitrogen and the reaction mixture is heated at a first

30 temperature range of about 120°C to about 130°C for 30 minutes to remove water from the -
reaction components. The reaction mixture is then subsequently heated to a range of about
140°C to about 150°C to start the esterification reaction. Mild vacuum (500-550 mm Hg) is
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24 and ether sulfates, alkyl ether carboxylates, paraffinic

sul fonates, nono and di al kyl phosphate esters and et hoxyl at ed
derivatives, acyl nethyl taurates, fatty acid soaps, collagen

hydr osyl ate derivatives, sul foacetates, acyl |actates, aryloxide

di sul fonat es, sul fosuci nam des, napht hal ene-f or nal dehyde condensat es,
or conbi nations thereof. Aryl groups generally 5 include one and two
rings, alkyl generally includes from8 to 22 carbon atons and the

et her groups generally range from1l to 9 noles of ethylene oxide (EO)
and/ or propylene oxide (PO, preferably Ethylene oxide Further

exanpl eSapfied it |tﬁ=: fteRftfionUich@phait SssishGh UdmolaiNeRvatl kinh BENELARN
sul fonates -such 1 decyl benzene sul f onate, undecyl benzene
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nonyl bengfRRRdS Hhhmd @héNdadthtd &P Prévtnt Rﬁahﬁ)‘i%él Ncid A1 gidtillihg | &lhan AU frer
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sur f act ghédirced ftbmd®ntdieylabsttned isetionateagsieh as 8. from about 6 to
about 12 carbon atons al kyl phenols with about 3 to about 30, and
preferably between about 5 to about 14 nol es of ethyl ene -oxide.
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In one embodiment of the reaction processes described herein, using th‘e respective reactants
herein, allow for the formation of acyl alkylisethionate ester compositions having both acyl
isethionate esters and acyl alkylisethionate esters. For example, an acyl alkylisethioﬁate ester
- 30 composition may include of sodium cocoyl alkylisethionate isomeric esters (SCAI) and
sodium cocoyl isethionates esters (SCI) from a blend of sodium isethionate (SI) and sodium
alkylisethionate isomeric mixture (SAl). The blend of acyl isethionate esters and acyl

20



additive. Phase regul ants can be represented by |lower aliphatic

al cohol s having from2 to 6 carbon atons and from1 to 3 hydroxyl
groups, ethers of diethylene glycol and | ower 15ali phatic

nonoal cohol s having from|l to 4 carbon atons and the |ike. Exanples

of detergent hydrotropes include salts of al kylaryl sul fonates having
up to 3 carbon atons in the al kyl group e.g., sodium potassium
ammoni um and et hanol am ne salts of xylene, toluene, ethyl benzene,
cunene, and i sopropyl benzene sul fonic acids. 20 Defoamers incl ude

hi gh ol ecul ar wei ght aliphatic acids, especially saturated fatty :
aci ds_ang 3aaRRR! LYE i 2ohiEMiof RS Ay PHLNERS) AMOKEREE the meit
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pol ycar boxyl ates, polyace car boxyl ates and po 0X )
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f or mul atAdsitiggrllysfbe Fractiammpssds moere hermpgaeous A adever tepRerapire Avrstoghe foppeer

acyhsal kydii sif-Raat of 8 RlacGARPAR! feh@ibn B RABDLNAHeOR MRS &S fr more

optional ingredjents and surfactants can be made directly for sale or -
for conS8UWwHthdhanoSipglet esiant Pracesewes Thpst the Rlewding phjhe respectiy@yisethionates

al kyl i sggqBiRRa iR 88dnBmcsObf tHaCesIrRfafién pPOCRSY bl eRbrCpidaBétsl | colpared to the
formul ati ons which contain materials typically used B known to

¢ k an ]
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product urpgtLr gent products, and other cleansing-1ike pr.oduct S,

20
For example, a blend of sodium isethionate (S1) with sodium alkylisethionates, particularly,
sodium methyl and ethyl isethionates separately or mixtures was reacted with fatty acids
(carboxylic acids) using a catalyst such as zinc oxide at between about 200°C and about
225°C. The reaction was observ;ed to have a much' higher ester formation at lower

25, temperatures between about 200°C and about 225°C compared to between about 240°C and
about 250°C with the esters remaining liquids at lower temperatures without product
degradation. It was also observed that the blends prevented the solids formation during the
addition of isethionate solution to fatty acid at temperatures below 150°C and reduced the
amount of fatty acid distilled over into water lz;yer during the esterification process. Also, the

30 reaction time was observed to be reduced by 25% and at most 50% cormpared to single

sodium alkylisethionates reactions.
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15 particularly, but not limted, to personal care cleansers. For
purposes of this invention, the words "material known to those

skilled in the art as being useful in fornulating soaps, detergents,
and the |ike" means one or nore of the materials selected fromthe
group consisting of: fatty acids, alkyl sulfates, ethanol ainines,

am ne oxi des, al kali carbonates, water, ethanol, isopropanol, pine
oil, sodiumchloride, sodiumsilicate, polyners, alcohol 20

al koxyl ates, zeolites, perborate salts, alkali sulfates, enzynes,
hydr ot r opes, dyes, fragrances, preservatives, brighteners, builders,
pol yacryl ates, essential oils, alkali hydroxides, ether sulfates,

al kyl.phenol et hoxyl at es, fatty acid am des, al pha ol efin sulfonates,
par af f i At sdclioyrgthat vatsmattwelsvcl eherdx ofithe esg@imr@te ang) alkylisathinmate component
et hoxyl r &g

I b e e T h e e R A
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30 water soluble salt), enzymes with or without stabilizers such as
calciumion, boric acid, propylene glycol and for short chain
carboxylic acids, conventional al kaline detergency builders, or
conbi nati ons thereof. In yet another enbodi ment, the acyl

al kyl i set hi onate ester conposition may be present in a conditioner
conposition that conprises al kyl am ne conmpounds. In a different
enbodi nent, the acyl alkylisethionate ester conpositions of the
present invention nay be present in a cosnetic conposition. The
cosnetic conposition may further include at |east one polyner

t hi ckeni ng agent, one or nore chem cal preservatives or -water.
activity depressants to prevent mcrobial spoilage, a sun-screening
agent sUkte aasl zﬂhyﬁsamhmamoésmr acingosition of thejriesdne invéitdorcmayrbe higed in personal

conposi tion nedium can .inclu n di.| uent i Sp J carr r
Goohur 1SRG Bery SPdedti A lardes Piiline ERRDELR o e etaht! 1
appli ed aﬁdmsk; the acyd all@ylsethmhmdesmacmmsamneuﬁtﬁmpemnsucémms maybe blended
al cobhol a or ex ri.chl orone
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al kylis ate conppsi tions de crlbed |n|
esor | bATRHERET THe i Sy QR 18 TR tEy e el IR fhORHE" Ster
i sethi oreatrnpoesbﬁsr sf b IpraentSGventiom in rfbrrmag| igargr aqneets:,eenmf térheryaaotive

al kyl'i set Lonare ester Ltiens all ow the compositionl
as a pri H%FW sur’f agtac%1 ,ﬁQﬂP ace of St%r EG OISIE R dhaeit rlSesurf ?nﬁtgtdthe
suchoas ssd‘dtzwmulvalsygtbmsuﬂ rhateethamabns (admwnsllaqm;dd) ért bichsinli$ adferrédnto as the

per sonal n%@ar ﬁﬁac@a@? rSit mangfaﬁli)%lsé ?ﬁtsg tl]af(ﬁ ; Se?ohrﬁf of r'ft‘c;lgé Kctive system in

cl eanser’s made usin |ona

conposi twbdsrtumtefmm to esqlh:msccwgldaﬂyemﬁdctﬂmtg on of taurat es and

sarcosi nates needed for renoving sulfates.in current personal care

cl eansers. The exanpl es which now fol [ ow shoul d be consi dered
exerrpl arSpriggtanty e whichs mwngﬁvvmﬂi n, copdinrtioar withntheo agy alkiylisethipmpte  ester

Br oo f i el hﬁé it iﬂ%lt%egoﬂlsé‘aq’é 'ciéaﬁs%r"iﬁéﬁ ifBRARU LA deBri @zwitterionic

rogranma VI scomnet er he saponificatlon
val ue: ryrfadtargErninaic giiiagiapts, maniepicagurfactints, eatiopisciurfpetantsi end ednpinatings
of KOH peéegdr am of material. The correct sap value of the ester:
saponi fication value - acid value. EXAMPLE 1 5 Preparation of Sodi um
Met hyl- | sethionate A 3-gallon stainless steel-3 16 autoclave reactor

with 9. %W&%suﬂfacﬁﬁ%’@gﬁ?W%eSQQEan can broadly be described as a surface active
20 agent containing at least one anionic and one cationic group and can act as either acids or
bases depending on pH. Suitable amphoteric surfactants include aliphatic derivatives of
heterocyclic secondary and tertiary amines in which the aliphatié radical may be straight or

branched and wherein 6ne of the aliphatic substituents contains from about 6 to about 20,
preferably 8 to 18, carbon atoms and at lea-st one contains an anionic water-solubilizing

25  group, for example, a carboxyl group, a phosphonate group, a phosphate group, a sulfonate

group, a sulfate group or combinations thereof.

Zwitterionic surfactants can be broadly described as surface active agents having a positive
and negative charge in the same molecule which molecule is zwitterionic at all pHs.
30 Examples of zwitterionic surfactants include betaines and sultaines. The zwitterionic
compounds may contain a quaternary ammonium, quaternary phosphonium or a tertiary

sulfonium moiety. The cationic atom in the quatemary compound can be part of a
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bisulfite solution having a pH 6.5-7.0 and then nitrogen purged to
exclude air. The reactor was then heated to about 70C and 1.0 pounds
of propyl ene oxi de was added to the reactor at 10 a pressure of 60
psi. The reactants were allowed to react for about 30 mnutes at a
tenperature of about 80C after which tine the pressure in the reactor
dropped to about 1 psi. The reaction was allowed to continue for 60

m nutes at 80C, cooled to 50C, and the product solution was renoved
fromthe reactor and anal yzed. Analysis showed the product sol ution
having a pH of 13.50, < 0.50 % by wei ght propyl ene glycol,. and both
the 2-ngt - 15hy. q;n . 1:S ‘ﬁnﬂ1 - : 0
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tinesthéuggg %ﬁgrégg%ggﬁg?%ggeﬁgt 1 psi. The reaction was allowed to
continue for 60 mnutes at a tenperature of 95C then cooled to 50C

and the product sal ution s rempved fromthe r I. al d
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probe, WihihiBnd HeRdE Ghe Qhk%&&de@%ﬁg’%ﬁq V%??ﬁﬁﬁiainﬂg frof’8 fhut 80 carbqn

solution. The reactor Was preéssure pur Wwth nitrogen three tines

(40-0 psitgps. Stger3guiabler Refagnss daclida alighiminemerqgcetates.a Atkywinidiageates,
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about 70-75C an r%gy ene oxi de was added to the reactor at a rate
of 0. 50 hebremnid &d ithearpen gimsnglkyhbetpiagy end alkylgmidesiindenchetningsindmpkyl
t he 13ddi dui@ReQ bk MRlilodIKy165hly @Ry Shiforates, ATl doRfiiiibAs thkher.addi tion of

PO was sl owed towards the end of the reaction to maintain good pH
control. The reactants were 'allowed to digest at 95C for 4 hours. A

total ofp@RrBeunsisniel sseletand RO URSHRhaP! RRMgeNe l&i‘ﬁ Aéhaiie 'Hydkseaibon
e

during the entire reactjon. The reactor_was then gpen to funme hood
and st r i pygEPhebic oI HIdR BY HaPHSE By T isxdraniGs ity May fedn Hir fpem of
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by wei ghiatissid pbricR®if ke saitset hi onate (with both 2-nmethyl, 2-hydroxy -

et hane 1-sulfonate and 1-nethyl, 2-hydroxy 10ethane 1-sul fonate

i somers present in about 15:1 nolar ratio).

EXAVPLE Hefefred ashidni® Burdictfond imby Hed\ihclhdetitd alkak anetal, ammonium and alkanol

ammonium salts of organic sulfuric reaction products having in their molecular structure an
25  alkyl, or alkaryl group containing from 8 to 22 carbon atoms and a sulfonic or sulfuric acid

ester group.

Examples of anionic surfactants include water soluble salts of alkyl benzene sulfonates
having between 8 and 22 carbon atoms in the alkyl group, alkyl ether sulfates having between
30 8 and 22 carbon atoms in the alkyl group and 2 to 9 moles ethylene oxide in the ether group,
or combinations thereof. Other suitable anionic surfactants include alkyl sulfosuccinates,
alkyl ether sulfosuccinates, olefin sulfonates, alkyt sarcosinates, alkyl monoglyceride sulfates
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15A 3-gallon stainless steel-3 16 autoclave reactor with 9.69 pounds
of 35% aqueous sodium bisulfite solution having a pH 6.5-7.0 and then
nitrogen purged to exclude air. The reactor was then heated to about
70C and 2.6 pounds butyl ene oxi de was added to the reactor at a
pressure of 60 psi. The reactants were allowed to react for about 30
m nutes at a tenperature of about 80C after which tinme the pressure
in the reactor dropped to about 1 psi. The 20 reaction was all owed
to continue for 60 mnutes at 95C then cool ed to 50C and the product
solution was renoved fromthe reactor. Upon cooling, shiny
crystalline a ep t LON_requj ri

wat er bé ngd%fg%f %@%H%’S S%Fgeg&'ﬁ'g%tsaﬁ%}%%@g’ag é%?yﬁlﬁ% Szugilloﬁ{“ieg n‘.“°$%e4“8 r gg l?(l:lfyl
sol ut i orphogphatehsteraaal gthexiylatod damakiyes, acghostby thinatep fady @tidsobpst caliagen

having a_pH of. 14..00. about 3.0 %Db i.ght but.yl en | ycol ...and bath
the 2 etuBrosTiat ety Roieaceden QAT andinid SRS o R ass,
et hane haphthélemsafeemiaRiehpdes cprdessitds, oA ®ebirtioss ghdrbafh Sirgl gle@ps generally
steelk-3.1 ut ocl ave react ith _9.69 S _ Qf %.agqueous_ sodi u .
o1 supt eetad el RelRS: Sloithdbally HpPRIIAT B 27 CAINERYS, SR04 Bner
excl ude gzoups geherallg aaiger frovast ke 8tracles of sthylane tG@leathD)argl/gropropig e, oxide
butyl en i he reaction 30 at a pressure of 60 psi.
The reag?%gg&ﬁgéﬁ%\g\%é’%f%.react- at 80C for 30 mnutes after which
time the pressure dropped to about 1 psi. The reaction was allowed to
continu ] . : . -

and t ne yrie St eSS tlo frb AERGHBRHEE nilud thich MR 1080 hlfoids uch
coollPng,assHeaylbenagse alshlforate| avsiccdbenzens eduidonaterf dddecylbandenst sulfonate,
sol uti on;fEeGilehtdld WGfoRhte P RoRAREDedd silkRS Ghi Gk NBaRR, | ShadlRGK du¥hbni
sol uti on._&Tﬁ}eﬂe%% oguc_:t sotle’_utloﬁ Was tﬁ_en ana?{yzeg’l-%angfl’a]_‘fr'lj:gfil_ysﬁs5 s‘,ﬂ%welam’
t he pr oddethanpdpumionim and isgprapyHmohoriumGelts thbreaf, of godbixatigns\therget

butyl ene glycol, and both the 2-ethyl, 2-hydroxy ethane 1-sulfonate
and 1-ethyl 2- 5hydroxy ethane 1-sul fonate isomers present in about
14.8: 1 Msinigni¢ gurfastanisxer| alsosbepegdainggominnasionSuidh e @t elkylisaBiopye ester

Cl8)s %Eg%boéiﬁﬁéq&pm@tﬁgs%ﬁf fifverdfi. | 2ROLALiBAY LABGEA mhy 8O 2l of W fnown
bottom fl ask equi pped wth a nechanical stirrer, an addition funnel,

a conderméaionicsurfaetants »dugh are asneralds sdersdyem thedrasisiof icompatibality; efifectixpneps
char ged ;wh tébneédd. 9rans (0. 98 nol es) of a carboxylic acid
(hydrogenated coco acid C110,. P&G Chem cals, G ncinnati, Chiq).

Al so added to the reactor was a total of 165 granms (1.0 nole, solid)

of sodi EXaABIRYdr &iabli ARAsMAC Garhahltl NScladdTedtdensat&f of BfyRAdi dkiReS #ithSa
2- 15 nethyl, 2-hydroxy ethane 1-sul fonate and 1-nethyl

of yl, 2 ( -

2- hgfr obydropheiie maiety] whicht bas 2 @erage, hudrgphilin Jinodyticobalapegi GI-B) hetween
net hyl i sgéhigaBabsut lisNakdereferdiBy b&WEBH atidu® PO bAd STt 13.520Y SurfaBintsadelade
as a catal Z\?;t Thg reactor was flush d,th%ﬁ&ghly,w&&ldry nitrogen
and heatR&ePgx1ai6d Poimary or ssepndpry dipbatic a X meabont 8 ip tahaut 24
sodi um EeibbY laton®e iéigeakeaiglithie biakh ehah EbefiQirad e Widdkd hb&R2It8 Absut 40,
was then raised to 200 C for GrQ?ﬁ%ghgfter h. tinme., 20 ex

fatty a@Pg PrederhlyRetyes)abnuteig JhRfes %é‘g‘éﬂﬁﬁ? SxidgPerm eé? glgohol.

gg c/ egt alghtrerf aﬁ@?«le??nebdieu@fﬁctmlﬂ%udatnde tcbﬁde}?fﬂ(ﬁﬂlcl f)l%oﬂiad& Pfﬁqﬁo Rb&it trw to
% | (0] e corre on esters sul tapl.e 1.0r ng I Nto

20 e Bz Gronaiores S LBBa arEie § 2 thad dncene e ibhy b Ves atant

(500 m srioubshthetiicies of disHerpkigyped W th a nmechanical stirrer,.

Preferred cationic surfactants include a cationic surfactant having at least one long chain
30 alkyl group of about 10 to 24 carbon atoms is suitable for optional use in the present

invention.
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25 an addition funnel, a condenser, a thernocouple, and gas sparging
provi sion) was added 131.5 grans (0.625 noles) of a carboxylic acid
(Coconut fatty acid G I 10, P&G Chemcals, Cncinnati, GChio), a total
of 82.5 grans (0.5 noles solids) of sodium nethyl isethionate
containing a m xture of the sodiumsalts of 2-nethyl, 2-hydroxy

et hane 1-sulfonate and 1- nethyl 2-hydroxy ethane 1-sul fonate, and
2.2 grans of zinc citrate as a catalyst. The reactor is 30 flushed

t horoughly with dry nitrogen and the solution is heated at 220C for 6
hours after which tinme excess fatty acid is renoved by distillation

under vagyum at. 10 .0 acc fatty. aci 2V 0

the produitmhett Ppitial dad B AFREPLERR h Bhppbhs iR E Sl oA e
r enoved dorpositibes indaotwatiggpersomal gare dlicamsdrst Heéptioogldddgiveh owbdlepH adjusting
pr oduct nt ai Ni 81,59 Laght. of or ndi ng : . )
sui t abl eC%fQ’ @F-C%LSI’ é’%f’engre% r(%ngxax\%é%g’tgngydr%gg e%tld%go?\a% %F\Sg Egrg rlr'g%gﬁ?ooﬁ , oreame
12. 0% bybuilderght cambriestotne thereafboxyl i ¢ acid, and 3. 9% by wei ght

unreacted sodium nethyl isethionate.. 5 EXAMPLE 4 Preparation of

Sodi Um Capryl oyl / Caproyl (C8 to Cl10) Methyl |sethionate Ester In a -

| abor at érhe plé adiusting BXXdnichls,r ©oredaple: bwek [alekolegdngspedh v tongethanolamine
mechani I [ e I o,

ther mooduti ) i fenaBbietin HHAL Raahir Biior B SBRAEAS Gy oo b uiized as an
car boxylalkaliaei pH (adatstiyg ageat. CThO, piP&GjGHegi adhaingsalsChumetiom e i neu@hiizg) acidic
and to t A . f . B .sql i

o sodi URTSLRES ol R RAEH, Mulepielor BorihalbftEy R LRSI BN call Bhop e
of A0netutized.2- hydr oxy et hane 1-sul fonate and 1- nethyl 2-hydroxy

et hane -1-sul fonate. 2.2 grans of zinc citrate was added to the

m xture as a.15 catal yst. The reactor was flushed thoroughly with dry
ni t r ogerPhagriragytan lakroyvrhbigrid detergenp trchrelpsy max plso betused amae [pptional

time theJRRRAUPaskRseE &M $é)relalﬁ=ggmtéd by Wwer dhiphhti itk shol R&l; ﬁgﬁsz to 6

renoved fromthe reactor and anal yzed and the results showed
white scprtenhatamg adpbams i ctat § drydvayl @raps:1 gdersaet digthyleng glxep! pangls bower

titnati %pﬁat%&%M&hamamPtmh B4 8GbdYalihsal a1l the _
correspondi ng esters suitable for blending into a personal care 20

cl eansi ng conposition, 6.7% by wei ght unreacted carboxylic acid, and

6. 5% by mRhids iHeRAsNe Ay Eroadbpud ifBhdydalts SE bRy RPALBfoNLIED hhGRETBP td BichBon
of secondary vs. primary hydroxyl in 39:1, a clear indjcatiaon of, as

y . : : .
expect edtopF @ dhce Atk BrRS: S8+ SPENFY PRIESTUHY RRESPIHYdRM §ihagslapine’ salts of

secondaryldng, foliené; erlz8:0, BhiRBR, endlisyprdpPberei@RhEScRisepar at i on
of Sodi um Caproyl ( Met hyl |sethionate Ester In a | aboratory
reacPor (500 mM round bottom fl ask equi pped with a nechani cal

sti rrer ,DéBaraétd iddlgie High ilecuRr GRIGHE BESHatic acidh spREAMatiratdd tht@aids and
spar gi ng Fro%i ,si%gl) 108 grams%%!lo. 625 30, nol es% of. 'a car bo>%l ,iﬁ acid .
(fatty CrRF Y695 °™P ¥FR i RerfugescIpratcrnt agqnis)or gpyce! brighgners; anti-
reaﬁt f)r rw@ﬁﬁdd@dagam‘s,oh&h af caﬁﬁowme(l?oﬁehﬁﬁd ehgdmﬂ:d%s}]n&i}}ﬁ Qdilulake;
met hyl iset'hi.onate.containing.a mxture of the sodiumsalts @

2- et hy SSSBERON SR ZiE 5B Eh SoH RISEE PAROES 188 25 SeRaigress ohpalvsiyiene
et hase ZXersphthalartand phlydxgethyienoferaphthaiate; bhhddddams safieink dgentshaad anti-static
m xture as a catalyst. The reactor s flushed. t horoughly with dry.

i t 1 oger ERHE (R GARPAIVE. Aah: BESTEYstic HOOFACKISh otHis  AT§Mitotn; gipcifiers,
ti me t heaptedatidé, and shedi@l Sthds ceghtaldes mad TRGude] fre ehhxﬂp]!edalbj?l@t_éd@blﬁﬂ@canes,
Lgﬁ‘;fﬂ eof et 16ay BARLS o 0t ANe! 2SS ANY LG LeRH L NG MALLE SOLaite,

butylated hydroxytoluene. '

30
An inorganic or organic builder may optionally be added to the final composition. Examples

of inorganic builders include water-soluble alkali metal carbonates, bicarbonates, silicates
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5 82.5% by wei ght of the corresponding ester suitable for blending
into a personal care cleansing conposition, 7.7% by weight unreacted
carboxylic acid, and 7.4% by wei ght unreacted sodi um net hyl

i sethionate. EXAMPLE 6 10. Preparation of Sodi um Lauroyl (Cl12) Methyl
| set hi onate Ester In a |aboratory reactor (500 m round bottom fl ask
equi pped with a nechanical stirrer, an addition funnel, a condenser,
a thernocoupl e, and gas sparging provision) 125 granms (0.625 nol es)
of a carboxylic acid (fatty acid C1299, P&G Chenicals, G ncinnati,
OChio) and to the 15 reactor was added a total of 83 granms (0.5 noles

i g ¢ : i . _ o . h
sod um <3 EPGHHGR B AhorerdSh WSRO Sufepich b pule ol bishE Byfiger iciugs the
2- hydr oxajkadit haetal, 1-abalihonatetal, 2an@mgniams afd zubsgtitgiet r atrenomism agdbacdtates,

t he ni xtyre I L. Ihe n r ushed_t.hor oughl v -wi t h :
ary ni 1rapeoi PROCHIEy Al S BERLE A Sylne P B g, e
ti me t hexhingle of agoosuoty wees bodiderad sedurhefitate. 170C and 20 poured into
a ons liter beaker. The resulting white solid was renoved fromthe

0

reactfor and anal yzed and the results showed a product contai ning _
82. 0% byThesirgiehalohgtekd@ntsoandesyiondi swfsesnsrcashic aided t6 ohe ndyd pitkyhigethiohate

a person care ¢l. Si-N sition, .15 6% Db Laht. unreact ed
car boxylelglé(‘?lr é%lm&’? &éﬁ%'}?f 7 gﬁlq}%v\gioéh%&ﬁnfrogg%lﬁ o ég‘é&lﬁ%% et ﬂy ¢’ citanser. In :
i set hi oredtligion? BIEN@dVPE Ehey ad¥] edlayl ethimmatef esBodiampoSitionyin ¢o@ftfinatio@ with these
Met hyl | ' h - . t
LY AR RRRS AL oo RS S35 A5 BUD ol oy A
cond@nsehe needs pbthemserupl e, and gas sparging provision) 137.5 grams 30
(0.625 noles) of a carboxylic acid (fatty acid Enmery 627, Cognis,

G ncinnati, Chio) and to the reactor was added a total of 85 grams
(0.5 nolBwssie ey} abiyliseshionate nesteng of ithee preseridineentiogoarp yusefd] gk fgrmulations

cont ai niyigcR cHkininSteRbls HFcTRA LD 5RbAF kBbwR tI&RhEVE! skifedMHOMEBH as being
ethane |- 34 sulfonate anhd 1-methyl” 2-hydroxy et hane 1-sul fonate.
1.2 graselyt iny formuliting foap weedustsd defereent predwstscrandeother Jeangingtliketprodusss,

reaqsor paaRufaiys Bedhdi Nkiviagd ?er‘%ﬁdﬂ_cﬁ%yﬂ%&&gg@'erﬁ ob A& FMRRGAAAMiSN, the
heated to 220C tor 6 hours after which tine the product solution was’

cool ed twprds(matenial; fuowm do ghoseeskillen in theoprd asiheing yeaflein formalaginetseaps,

sol i d weRrer &Ry ehld f he Mikd emearReaiee br ale aftainkZageARd dfiRtddChbht fhe group
showed a product containing 82.2% by wei ght of the correspaondi ng

esters $ary#bBeok drttyiasiisi Al Avidates: hasslninearaies axidstjkali carbonates,

COMPOS| tvidddt, etaflol/ iSHYPrdPhndLipdkY oY NERAAGH @ 1d7leD A CsiRGitd] - polYELdchol
10 Preparation of Sodi um Cocoyl (C8-. 6182 Met hyl | sethionate Ester

20  alkoxylates, zeolites, perborate salls, alkali sulfates, enzyimes, hydrotropes, dyes, fragrances,

preservatives, brighteners, builders, polyacrylates, essential oils, alkali hydroxides, ether

sulfates, alkylphenol ethoxylates, fatty acid amides, alpha olefin sulfonates, paraffin

sulfonates, betaines, chelating agents, tallowamine ethoxylates, polyetheramine ethoxylates,

ethylene oxide/propylene oxide block copolymers, alcohol ethylene oxide/propylene oxide

25 low foam surfactants, methyl ester sulfonates, alkyl polysaccharides, N-methyl glucamides,

alkylated sulfonated diphenyl - oxide, and water soluble alkylbenzene sulfonates or

alkyltoluene sulfonates, as the use of such in formulating soaps, detergents, and the

cleansing-like products are known in the art.

30 Inone embodiment, the acyl alkylisethionate ester compositions of the present invention may
be present in facial and body cleansing compositions, These cleansing compositions may

also comprise a fatty acid soap together with other non-soap surfactants, such as mild
27 :



In a |laboratory reactor (2000 ml round bottom flask equi pped with a
mechani cal stirrer, an addition funnel, a condenser, a thernocouple,
and gas sparging provision) 780 grans (3.75 noles) of a carboxylic
acid (fatty acid Emery 626, Cognis, Ci ncinnati, Chio) and 6.34 grans
15 of zinc oxide (ZnOQ, 0.50 wt.% were charged into the reactor,
heated, and stirred nechanically to a tenperature of 170-175C. Sodi um
nmet hyl i1sethionate solution in water (sulfonic SM, 1040 grans, 47%
3.0 nol es) was added slowy over 60-70 mnutes at a rate that keeps
the m xture conpletely liquid. Water was distilled over fromthe

reactio b XE UT ur i . ition c i . er th .

et SRR, BOBL S Y AP RN DUE i A iy e
heat ed ghowfuyizeverenddligd and ol wserioski? 5621 and notinessnzidsl Ther cofnplositivss may
The reactipn m: e be / letely h neous_around,.210-215C.

The excgég ?55¥§&§@#d%%%§ﬁgﬁwgﬁﬁgﬁ 6§gdr§ggﬁgﬁgﬁeﬁugwpﬁ%,?3?%§-§mg°mﬁl :
hours t @ogdimiesd:rs,edvatqt sojulzei pblymvsl (e.bel aavboxwtpthp'tceﬂe!lo_a&:)l >dy_65,8%drbm-opes
was yer a . rgact re.to
D ovin CelaERbiss Bletlflect SRRl dor, M Rorl iR ob D EndES:, | FACHARR S e Ome
pour ed ianyloalkylBethianate @@Hweﬁioerhemﬁdlm_ayrﬁompdgehetwnw diduolﬁ_édvti% andalgmp 90
to room.t,e . i [, Mas
oot o nacr R g8 AsPt ARl Blouh L KERORH DG Mool 433 g0
correct vgdp of dhelecydfisellddnade comnpeund, 83:h23808GI dF @ stolidwbapl farmubtions dhe acyl

sur f oni 200 E%éyﬁ . at i - o
Cl18) Et %31/ ISZet E’f%r?é?’é% ster#ﬁnﬁngpﬁg orae?) %W&ngé%‘?g(ra ‘?%gg&%?&rt%%"ﬁ
bot t18m faf shskacatalk pirethionatcampriotamich as SEMIy andrbetwgenzaddint §Qowt. Youtn B8 Iwt.%
a condengey 1 L B85 ang par gi ng provi sion) 800 grans
(3.85 nol .ese)acgfisa cogrgﬁggﬁp?gnécgi ﬂg%fssa?lfy acid Enery 626, Cognis, -

G ncinnati,_Chio)fand.7.00.grans of zinc oxide (ZnO 0.50 wt.% and
5289 Of 13QdbME GhbbimbRCIHY RYPLIRYISQHiChate. 08 BRIpBStiohLof BE presbRafieddfion -
and heated slowmy wth stirri ggwmachanl call'y under ni trogeﬁ_ to a - :

t enper ateboPreoguinschamper. Ghemhampee CATPARITCEWY iAAPeRPTIRSISC SR Of N2Ore
The 15 eaghie? NbubfaXthits £ a RRGHTEAR COARIGEE uXeIP TRORBRRESAAAAHN dsudit s 2k Rérium
The excess_ fatty acid was stripped by dry njtrogen purPe for 2-3 o
hours t dulidgedispeRrendingrapenleiay anaide| nomivioRebIYY et fappiding godispersing

was Ver YaiitRa! heiloldiile KiB8heAINid 24RY a MaRety RSP hoh&8&itiaP BorhorleHfsSultible
prevent col or formation. 10 The viscous and hot reaction product was

pour ed TRt B14eg feetomprosition wRtfePshiltipoFER R RIS a5 Prevhiatives,
room t eRgscodityt rabdikierk 1P aBjutide EHenfi €IS PeABHedAXYs, SOLIAbIRHIRE RST.
obtained. Acid value of this ester was 22.80, Le., 8.62% and ester's
cor P8ct sap value of 127.10, i.e., 83.83% and esti mated unreacted

sur f oni gn SMI Washef. SAB6dihoEyAMPLE/ 1Ak iRNasatd efte0borRp6litivAsCOC Ml prefent

- CIO Methyl, Isethionate Ester, In a.lahoratory reactor 000 .M. round
bott om FFUEHOR ST RS TENGT 1  THECH A i L OB ST, THOREH Gfraiuid

?scggdggs&rglena cbiﬂl?émugdyerulr@adix@m_ e?ﬁf&&l’@i mgrqogméi i%ﬂh}aﬁggbpgﬁﬂaﬁ (e.g.
: es), o car boxyl.i.c aci atty aci -101, . .
G et nndiiengsol feaans FidhedSiC e Bt s Tisia pesognitsmish
chaeged agaits Heley mear thad atod €ap cED T AR Destuines, elesyoe bambinatidns th@ed.
tenperature of 170-175"C. Sodi um net hyl isethionate solution in water
(surfonic SML, 1040 grans, 47% 3.0 noles) was added slowy over

60- 70 nilmatfeshatenbodahentt thabcietipdistthidnateXester eompasigdredfthy phdseitiithvention

Water was distilled.over fromthe reaction, m xtur.e as surfonic,SM. 25
naic 11 onmayo e imntasf iy By ek Db Setersen orttifody T Loy liga
t he r eadeieegentriconhpositicbmal eddocitichiklowny o \tedre 3dhet Surfheraiitesart Sled?dG@eane,
cont j nued for hourss and then.the excess.fatty acid s. stripped by.
ary it Siaugr-bouhid Sab eABmbs Sl SrOwRRGRET ety et 5k 8 (R Cumylns) Boe 2,
| evel , lpedpatentOffycqr @fderaabdhpriGeldin cArteapid acidsScdrakftiorad allalihé dértgeacy
builders, or combinations thereof.
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36 9.66% and ester's correct sap value of 128.65, i.e., 80.71% and
estimated unreacted surfonic SM was 9.50% EXAMPLE 11 Preparation of
Sodi um Cocoyl (Cs - Cis) Methyl |sethionate Ester In a | aboratory
reactor (1000 m round bottom fl ask equi pped with a mechani cal
stirrer, an addition funnel, a condenser, a thernocouple, and gas
spargi ng provision) 260 grans (1.25 noles) of a carboxylic acid
(fatty acid Enery 626, Cognis, Cincinnati, GChio) and 2.10 grans 10 of
zinc oxide (ZnO 0.50 wt.% were charged into the reactor, heated,
and stirred nechanically to a tenperature of 170-175"C. Sodi um net hyl
i sethionate solution in water (surfonic SM, 352.20 grans, 46% 1.0
nol es) was added slowy over 60-70 mnutes at a rate that keeps the
m xt ur e Ie yspanstidryemtiodument, thatagyl alligisdihimiate ester cempositiommayeber prassint dma

m xt ure . ' e i the addition of '
surfoni g%%ﬁ&é\%%@@%c&%p%? {g’g?&%ﬁ%& gfgg}l ocnonﬁo%ﬁ EtiJsr'e was heated sl owy
over 30-45 mnutes to 225C and continued for 4 hours. The reaction

m Xt gre C (o] - : - s S
Tarty adrd aeichi BRbE ek, \BEMSTEAUTAROHAS (G ahnfssidhif &GS prosem
wi t h ni im@gton haylbeipressnt iner aypgiciacewpesities | Thedcdsaetiy compasitienmhy further
bel ow 1Q9 f 0% al. i e i1 g
rrom t na ¥ SIELFBLY ol by iy YEhY oBRPHAL LR OR Bl BB e
and hot agvityealepiessantsr td roevenh gnisoal dsponlage, aa Isunisceaenipgakeant uwdkras p-
ni troge : itgt t .

i gty el Rerzdi0 MRy fapa £ B, b AT B o meifn B Rlfde eny
was 191, 4fuent, disperqang gosarrier wssfudin gnsyoing ae everpgdisiigbiien of the Lem@ositipn when
72. 66% apgh; &SRl fd ﬂ&ﬁ%ﬁ@%@ﬂ,&&%&]@wmm h2 QB ol EANG R antor
Preparation of Sodium Cocoyl (Cs - C18) Methyl Isethionate Ester (10
mol e% ex¥eggles Hichloremethine, gathon dinxida o Ritrranexide. 4 hwoertant, # peivder such as
bot t om fcharkaRIMINASEh WrlcBbmBidiB6MoRERaf, stirrer, an 30 addition
funnel, a condenser, a thernocouple, and gas spargi ng provision)
228.80 grans (1.10 noles) of a carboxylic acid (fatty acid Enery 626,
Cognss, AdvagtaBesadf the GBYICNkAREthbnHE GiRTBmPbsiBOMCIQUHBE KefdFin thedProducts
w.% were charged intq the reactor, heated, and stirred 37

mechani G5ioriped hergin inahyds improuedolybility compareddepeihispdiipgate pxters BrediasSCL
sol ut i ORohRRING proSeHitsTithe RV alk$hgotidBné 818 coftpUaitidnal [ €% )coMPSsition
added sl ow %ﬁﬁover 6Q- 70 %t es.at a rate that keeps the m xture

conpl et & §© UL PUEEB: SURRStant iy Rlpecof trasditional appigsupfactants siehmasgodiven

as surf eqirgl soiMatedsl@ll $ddain CARYT aH&dsulAld BY pdritmaRastt tcl@fisedé, andr &It -free”
SM was conpleted, the 5 reaction m xture was heated. slowy over .
30- 48 nPATPRAl a5 shaspses, gar dist MRt disingr the arylitkyhssihiopats g5t reamBesitioas

becones witepl Rigalrivghnengdeion ws tairaes dnd iicaslintes deeed krasmolRitsyifaes 6
was striF ed bé Btirg%'n%vmth nitrogen for 1-2 hours to a desired
fatty aEPEeTRIEPI2SEISSIPES¥S preferably 6-8% It was very inportant
to keep air away fromthe hot reaction mxture to prevent color

‘_fL?lr [‘f‘te'r We elDIGp14E SERM SR RS snbiFBE Ol RS Kl o PAL peSehth ertfion,
25  and are in no way limiting:

Experimental Data
" The following viscosities were measured in a Brookfield Programmable DV-II + viscometer.
30

The saponification value: mg of KOH per gram of material.
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10 beaker under nitrogen and allowed it to cool to roomtenp. A total
340 granms of light yell ow waxy solid ester was obtained. Acid val ue
of this ester was 23.52, i.e., 8.72% and ester's correct sap val ue of
119.72, Le., 75.11% and estinmated unreacted surfonic SM was 12.86%
EXAMPLE 13 15Preparation of Sodi um Cocoyl (Cs - Cl O Met hyl

| sethi onate Ester (5 nol e% excess fatty acid) In a | aboratory reactor
(1000 M round bottom flask equi pped with a nmechanical stirrer, an
addi tion funnel, a condenser, a thernocouple, and gas spargi ng
provision) 218.40 grams 20 (1.05 nDIes) of a carboxylic acid (fatty

acid E 626, n G nci i 0 and 2 00 warns of zinc

ot de- ( ZGremekt At fayeris o RBHLter ZRrD of BBt or - heared. and
stirred nechanlcally to a tenperature of 170-175C. Sodiun1nethy|

i sethiongte solutio ter (surfonic S grans, 46% 1.0
o o) Cue Rtk P b 51 B len SR Akt Sehua B Rt At koons tho
nlxture conpletely liquid Water wEXAM®LE! ed over fromthe reaction
m Xt 5 as. surfoni dition continued. After the addition of
sur f cgr%?\ﬂfat\'ﬁé's‘)féé’ﬁﬁ“e?g@yw thipgdl&ti on m xture was heated sl owy
over 30 45 m nutes to 225C and conti nued for 4 hours The reaction

m xture pegcomes conpl ete 0 neous. arou 0- he_excess

Tt ty ackd WOn ST By B arGERGC AR n PP o9 s 77 35 pieogs sagiom
desi r ed Hisilfity sahitidn lhavinlg,a bHIﬁ)ﬂV?IDﬁbd mbefnﬁrc@ah)pufgeﬂ% extlude airy #hy reactor
i mportant t ee ir, a t eact.ion m xture

b bvent. s i TFeitp paRA P BT 1 i of REBPAE TS b s 6 Bgoctor a
pouri@d iapeessurd -dfi 6 psibedtther reuadﬁs mrtemwdamdreabtl ftesbout 30OmiAds hOa

roomte A tot 356 i ght e||OMIMBX soJid ester was
ot nedPmREPR S8 080 e i i e T g Fedey dsoppef i ot T ot
ester's TRIreR%ibn %AB alébEtodonBRudfbr 60 nfinutedR- @%@B%destsomtaad the roduct
unrcacted surfonic SM_was 18.36% EXAMPLE 14 5Preparat|on ‘of

Cocoyl (seltioncyagyempysd fromhe Feasiosead pralwged( h&flﬂ@ﬁ?@e%ﬂe‘”%tt'ﬁp@éwa)somon
a | abor afaQing 4 @ACHON3.66020. 58 o %?ndmlgm b%fehé%fyc@ﬂ%nﬂﬂﬁﬁh%é R-fethyl, 2-
u

mechani cal_ stirrer, an additjon nnel , a condenser, a thernocouple,
and lgas BERYieRInp ! syiferain snd bameh 2hidrqy sipnfdrwipnase 'Sa"eawssew i c
acid (fatty acid Enery 626, Cognls G ncinnati, Onio) and 1.90 grans
10 of zipc oxi 99 mer char ed Hgto the reacto

heat ed, ﬁacoeﬁd% fsaéénrﬁeﬁ%ﬁﬁ STy S e 1\’&&5@? SR U8 7 PORNdE G S Yeganenys
et hyl iseeiubi Bigafiee sodhtitn Iivinga PHL&S5-7(Catd Men QitDgkn pBizdd 20 egeladSair. The

46% 1.0 nol es dde r. 60-70 nutes at | rate
coeps t HEN VT JoReht aary T Cyamd | MEREs e apes Pedeove 2ddegip the
t he J20eagkidlion At X prdsturd B $0 kD NTke Mtaitd du&e AMoveedntb IrBate dt saﬁd ﬁ:fr 30MAinutes
addition _of surfoni¢c SM was, conpl.e reaction xture wa
heat ed SATGWS 53\}8?'3 Echf RIESSHC{TP rg%t ag%td BHd HF?CHBEd"aF?r”C’YM\b%F%““““
The reachi 60 niThXkdlhtCa BeGHIREreCOMIFCt b1y cdsmsa)qesewsmﬂﬂew}ddl?ol@olaﬂi&cwas
The excess fatty acid-was stripped QX purging with nitrogen for 1-

hours t de‘&‘)‘d%’sff?'@dh? £aptpr apd gralikegt Andrsitehrawy the %HOQP%fb“PlP“G“M‘“Sta pH
was Ver Yofl 1900] bk BI(D%lQ%E@e%hf p@wné BRI BRd Both theaGhdthyl, Mihyltbke etine

revent coI r forpati o e vl scpus and_hot .reacti on product was
B ourzéd i lnil.g onatg apﬁ[lTF é?etﬂyl 2-hydroxy etlc'l)ane 1-sulfonate isomers presen E)

In a 170-gallon stainless steel-316 reactor equipped with an agitator, nitrogen line, oxide line,
temperature probe and a pH probe, with 300 pounds of DI water and 120 pounds of 50%
caustic solution. The reactor was pressure purged with nitrogen three times (40-0 psig). SO,
30  was then passed through the reactor and solution with stirming to a pH of 7.0-7.50. “The

reactor was then heated to about 70°-75°C and propylene oxide was added to the reactor at a
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20 beaker under nitrogen and allowed it to cool to roomtenp. A total
346. 40 grans of light yell ow waxy solid ester was obtained. Acid

val ue of this ester was 34376, i.e., 12.74% and ester's correct sap
val ue of 114.28, Le., 71.69% and estinmated unreacted surfonic SM was
13.24% 25EXAMPLE 15 Preparation of Sodium O eyl Methyl |sethionate
Ester In a | aboratory reactor (1000 m round bottom fl ask equi pped

Wi th a nechanical stirrer, an addition funnel, a condenser, a

t her nocoupl e, and gas spargi ng provision) 353 grans (1.25 30 nol es)

of oleic acid and 2.60 grans of zinc oxide (ZnO, 0.50 wt.% were
charged into actor, ted, and stirred ally t

t enper atraweofoﬁ’ 9?#@@%& @aoﬁ Apfiag ffiagke-,?rhffaﬁ@?'ég gfiien R gditiep of
(surf g 8 l%aﬁ\lﬂnje(ﬁ&?s By, aaﬁherﬁﬁ% tHe Qddmdnﬁsﬁ PORGasalsies t&ltvav&sychéand of the
over mnutes at a rate that eps the mxture c et o

Y Ui 0. 9RED Kramaei SoRdclT copan £ FBhTeaHEns ouett PURVEL I tieSid 95°C for 4
sur f oni choBM. Adetiat 61098 Pt BEI8O; akd DO l’pobﬂi’t& byl @ dkﬁdeSNél‘feQﬁb&dﬁMg the

onpl et ed eaction m at e y. ove
T mubos S H5ESah e IR H5T SRBY I S Sopbatd SBIRPRY o gt unreacted
becones mopybet @ide hﬂﬁﬁg&fb@@mﬁuﬁ'gea?ém&i.m}@ﬁtwﬂ'hﬁx@@ﬁ%cd‘o@édm room

bl ow 109PPERRE End By Tt 7R Pt R Fotraly2d and

react i ortharestlsy ﬁlotw@:dpm s0%BMty wapitrprbpylemd glgeol a]iheomoxcmuse@ndsdalmm methyl

reaction NS ed i a.l- liter be und gen and
L oved 1 BEAE oY BABCE Fepyh, T4 Recesy L pthie, Toplats Ag o il vhag s drony
sol i10 eSdtlﬁa’neWaSl]ibbitalmﬁﬁrslfkeSedt ihedbuetm‘ltrmaram)er was 21.0, Le_
10. 57% and ester's 10correct sap val ue of 113.00, i.e., 69.94% and

estimated unreacted surfonic SM was 11.82% EXAVPLE 16 Preparation
of Sodiun1CbcoyI (C12 - C O Met hyl ExesMBLEr2at e Ester 15ln a .

Iaboratq&_pm_ %%09%89 nismﬂﬂﬂ% bottom fl ask equi pped with a
mechani ca |rrer AR &t ron unnel a condenser, a thernocouple,

and gas spargi ng PrOV|S|on) 275 grans (1 25 nol es) of a carboxylic

fatt : td o
of 3nc b ailop FulIB et o SRANES st WRILeo SRk of 38y adtdpl Bl
and st i rhisdfitvsohidion daling atpH §.5%8hped ghen eltmeemﬁ@rgwmxm aim Hh¢ hsactor
i sethi o — %
|56t R SPHULPI) AU oSS 1B 08 RSV 380y
the m xtpneﬁummfﬂ)e:sel"ghel regptands wtmtélpwwdm cbastt for bzt 30 @rindtepan & demperature
t t S iti t d Af t
a1 o opPout B sh Snd kbRl ine Mo Biebiat OF (5 kBt Ripetd IF peingpsi. The

heated stsunloy woiealloBed t%com:met 8 60 mﬁﬁ@@aﬁ@ﬁimﬁm cotlekof50PC @ndd ﬂw’;ﬁ'oduct
The react on m Xt ure ones co %f ﬁ neous ounq 210-21
IS £

The excESYHPRMYA; ’%’B%m ’G\é%e ‘?P B° B’g&ﬁ’“ﬁ[l?‘@é’ ERvi Se‘Ea‘éte out
hours t Q)f&hd@ﬁdduedsdlﬂidnyreqﬁmdgheatel be hédedtoldiSeolver ik @b ack-i8% sdliition.
was very,..i nport o0 kee alr om.t he hot action mxture to

e vent s Pyl Shiulity oS el dppEEY ahd AR Bted: e BB RO i
pour ed ipt of t4.06,l dbbetr3. beakgwelgmdeﬁtymnhrgngmm anfl botH the Bedhyll 2thedagletaqe
room.te total soljd ester was

1
obt & ne SUA o aﬁfj]'eglc}?l t}ﬂ’ goxé' f}éapgaaé’%eﬂatﬁ‘so\f%lae)éypm?“ 4% and ester's

30correct sap value of 132.80, i.e., 86.18% and estimted unreacted
surfonig §econ‘é@sgeﬁron s{gmless steel-316 autoclave reactor with 9.69 pounds of 35% aqueous
sodium bisulfite solution having a pH 5.0-5.5 and then nitrogen purged to exclude air. The
reactor was heated to about 70°C a;ld 2.6 pounds of butylene; oxide was added to the reaction
30 at a pressure of 60 psi. The reactants were allowed to react at 80°C for 30 minutes after
which time the pressure dropped to about 1 psi. The reaction was allowed to continue for 60

minutes at a temperature of 95°C then cooled to 50°C and the product solution was removed
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Bl end Preparations: EXAMPLE 17 Preparation of 9:1 blend of Sodi um
Cocoyl (C8 - C18) Methyl Isethionate (SCM) and sodi um 5cocoyl

I sethionate (SCI) Esters In a | aboratory reactor (1000 m round
bottom fl ask equi pped with a nechanical stirrer, an addition funnel,
a condenser, a thernocouple, and gas spargi ng provision) 260 grans
(1.25 noles) of a carboxylic acid (fatty acid Enery 626, Cognis,

Ci ncinnati, Ohio) and 2.10 grans 10 of zinc oxide (ZnO 0.50 wt.%
were charged into the reactor, heated, and stirred nmechanically to a
tenperature of 170-175C. A bl end of Sodi um net hyl isethionate

solution, in water, (surfonic. SMl, 317.00 granms, 46% .0.90 noles) and ..
sodt um | i’ oHpeR PesimBattimosivahiaf bR sghorgled sl S5 98 pRug Gfatution
mol es) waquisidg edites|bevidded wediswlveBe svlitstbask éito aoluanm.eTat proaiuof solution was
175-180C, and_at rate that, kee the, m xture conpletel v. liguid.

Vater vlaeh gaigedand Baivals shorbihe Rtk eGSR £ P Ak et a0 %
of surf i weig iffleas diyeolp andboth itiBdthy Af2HieydrdXyeetasi I-sulfonafe mdrifehylc2-
SM/ Q1 conpl et ed he reaction mxture . heat ed..sl oW y over
3043 i WOESY Porns st eitieSERTer AT Braoauh s d FARE P Bact | on 1 xt ur e
beconmes conpl etely honbgeneous around 210-215C. The excess fatty acid
was stripped with nitrogen purge 0&%%}%@§E ours with to a desired
fatty acid |l evel, below 10% prefe 8% 20It was very,

| mpor t artreparatke@egl Saidiura Wayoyl (Cota € heMediyl IsehidriacnEsrerxt ure to prevent
color formation. The viscous and hot reaction productS was poured

into a 1-liter beaker under nitrogen and allowed it to cool to room
tenp0 A Adtldrate6? repctoms(S09 mall roosd botbor laksepippedswith i estlanicahstirrer, an

obt ai ned i d u ' S 6, 96 . 0 er'.s;
cor recr AR ANAELS Sinddlich, SSBmRapd Sund0as) Sparg e SRS Pk Chichy
sur f oni cch@hged Syitnat2 zrahgn(02s ExlenPoia t&bpxdivaacid (laydregendted chtaeneid ¢3-110,

Sodi um \Y - vl I i : UL
So0 1 Gyt i, SISkl Gy | S WLBIREdTt) S SOELPEERER
bot t om frelsk s&lif)i gfrodivm miethy! fesshianate gonteining ermixtyre adcthe isediumyusaite|of 2-
a conrde X € ] ion visian) e |
(198 By, 2 ARARARHEN St fioer FRAYY oK ol 1 v 3l dl PO grams

G nci nnaafithe cpirespondige Zinkomgthyligsthionate, in the same isomer proportions as above, was

added as a catalyst. The reactor was flushed thoroughly with dry nitrogen and heated to
120°-130°C for 30 minutes to remove any water from the sodium methyl isethionate. The
temperature of the reactor contents was then raised to 200° C for 6 hours after which time
20  excess fatty acid is removed ny distillation under vacuum at 10 mm Hg to acceptable fatty
acid levels (<10%) and the product mixture contains 80% by weight of the corresbonding

esters suitable for blending into a personal care cleansing composition.

In a second laboratory reactor (500 m! round bottom flask equipped with a mechanical stirrer,
25 an addition funnel, a condenser, a thermocouple, and gas sparging provision) was added
131.5 grams (0.625 moles) of a carboxylic acid (Coconut fatty acid C-110, P&G Chemicals,
Cincinnati, OChio), a total of 82.5 grams (0.5 moles solids) of sodium methyl isethionate
containing a2 mixture of the sodium salts of 2-methyl, 2-hydroxy ethane 1-sulfonate and 1-
methyl 2-hydroxy ethane 1-sulfonate, and 2.2 grams of zinc citrate as a catalyst. The reactor is
30 flushed thoroughly with dry nitrogen and the solutioﬁ is heated at 220°C for 6 hours after
which time excess fatty acid is removed by distillation under vacuum at 10 mm Hg to

acceptable fatty acid levels (<10%) and the product solution is cooled to 160°C - 170°C., The
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41 of zinc oxide (ZnO 0.50 wt.% were charged into the reactor,
heated, and stirred nechanically to a tenperature of 170-175C. A

bl end of Sodi um nethyl isethionate solution in water (surfonic SM,
282.00 grams, 46% 0.80 noles) and sodi umi sethi onate sol ution
(surfonic SI, 52.00 granms, 57% 0.20 noles) was added slowy over
60-70 mnutes at a 5 tenperature of 120-130C and at a rate that
keeps the m xture conpletely liquid. Water was distilled over from
the reaction mxture as the blend of.surfonic SM/S1 addition
continued. After the addition of surfonic SM/SI was conpleted, the

reaction. mxtur.e was heat W over 30- 45 es tq 225C and -
Cont i nodifudprSe R s o B 08 et dne elSaed B UCishilicryd & product
honogenaoumiting 8 hd¥2HYwaibhCof fﬁbeoﬁ’kmﬁﬁmé abieys saithlile meleﬁd”i:g)hma\piaisbna]
10 nitro en e over .1- 0 with to a desired fatt | evel .
el ow 1005¢ PR BIpoH RGeS oy Birhet capryis i g bk Rl reient
fromt hmnh@bteﬂeamtumﬁetﬁybﬁtsmhﬁnate..prevent color formati on The Vi scous
and reaction product was poured into a 1-liter beaker under

nitr gen and-allowed it to cool to roomtenp. A total 362 grans of

al nost col orl ess soft solid ester ExAMBLEI4ned. Acid value of this

13171, et ofsofium Cotvicy Tl o Ca st ol M ot Bt o . 06%e

EXAMPLE 19 Preparation of 7:3 blend of Sodi um Cocoyl. (C8- C18) I\/bt hyI

| abor ot afy. Peet PRleg S YSGRAT Kol Rerk 2aMbEet Moy mhb T Sl 3o

mech@ni cdfitiohifonnel, a sondadr,tad tinnﬁbtwmple aacl gamsizargag prcausndmar ri8cgramk €0.75

o 95 N G-I B0 P08 8o ABER), SRR bt e

of zi nc readtatewgy adied0a 36taivof %2 pene Chamydes Folids) o sodieac nethyl Hedhiedate

and stirJg, i - : fi_
Sodi um e 2 TFARAR S Yodiin el DR L ALMLE 2030 i - Q40 gE Lo
grans, MYl@-mrm athane d rrpl fonaté. (AR g@atsmfmm @tratg|wasiaddeq tuthe omixBirShs a
/8. g9 edc r '
2t aper aret T gt yER ESpd HOTPAT IR FUBDSER oRE U s HRaflh
conpl et eR20°C ifepub diourpdatier which tingtth¢ prdudvwess ¢qober hES0PE€actT1056. riThet lumad
as the ‘ [ | r

S 1 oL Gy SSRL FrEC RacP LI ABUTHE ey Dbl it Uy s
heat ed diedwl s;p@vﬁﬁat@o-wslemfnk%egctms 232 3@o phdsectitmation g mq/gAaddmwtsﬂmmg ,
The reagi t 0 7

The exc‘ggssﬁﬁ ?;J[;@t ﬁkigél ‘?ﬁé’%ﬁécs‘b%ﬁ&hg &t eﬁ Qﬁlﬂ%%et ; Og%ﬂﬁ'l%nfma H{?) & p% S%Zﬁ care
hou”8 wicldansing azom@gi;ihem $.d%4 Wa‘wahﬂ piehcted shdyaxdlayacigs eﬂ@rﬁamyb}BM@%ht
It was i = t C

Lo pr ove e e o R P b i
pour ed i3Atlo acrlaar|indiegtiopeafk ay exnedied, picfarayieh eaﬁaﬁ%m@m@nmarx bydrewyl Qvsr
room tergpconﬁa,g,q;,ﬂ{e,gaﬁylggé}%ng}gﬂgkﬁpét colorless soft solid 5 ester

was obtai ned. "Acid value of this ester was 20.53, i.e., 7.61%and
ester's correct sap value of 147.69, i.e., 91.56% and esti nated
unr egcted surfonic SM +SI was 3. 85% ARMPLE 20 Preparati on of

6:4 bl end of Sodi um Cocoy qg_gx Met hyl | sethionate (SCM) and
sodi um Foerseasipp qf§é@‘ﬁf“b‘ﬁ@cr@yl((§®)w IéFf‘éh‘PhataEPt&boratory reactor -

(1000 m round bottom fl ask equi pped with a nmechanical stirrer, an

addition funnel, a condenser, a thernocouple, and gas sparging
provi si dlh)a lZB‘Ua@ﬂé.Fﬁ?CPI (500 ml round bottom flask equipped with a mechanical stirrer, an

addition funnel, a condenser, a thermocouple and gas sparging provision) 108 grams (0.625
30  moles) of a carboxylic acid (fatty acid C-1095, P&G Chemicals, Cincinnati, Ohio) and to the
reactor was added a total of 82.5 grams (0.5 moles scolids) of sodium methyl isethionate

containing a mixture of the sodium salts of 2-methyl, 2-hydroxy ethane 1-sulfonate and 1-
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nol es) of a carboxylic acid (fatty acid Emery 626, Cognis,

G ncinnati, Onio) and 2.10 grans 15 of zinc oxide (ZnO 0.50 w.%
were charged into the reactor, heated, and stirred nechanically to a
tenperature of 140-145C. A bl end of Sodi um net hyl i sethionate

solution in water (surfonic SM,, 211.30 grans, 46% O0.60 noles) and
sodi um i sethionate solution (surfonic SI, 103.80 granms, 57% O0.40

nol es) was added slowy over 40-50 m nutes, at a tenperature of
130-150C at a rate that keeps the m xture conpletely liquid. Water

was 20 distilled over fromthe reaction m xture as the bl end of

surfoni i/ o Laue

st vanoilt Shepe) g LATKHILC S0 ShEor phi SRR Bl 1o H B as o
honogener@wsar'ﬂamtfaileos‘@smsh%@or@mbu with rﬁrxmarrcagewe@szd Hbatr@dtastsowaycd to
over 30- 0 f 090C £HEES

fatty aci Was'uEs"temﬁu;ﬁ)S a%% Eﬁwr@% uF “ga océgirm%;fsho%r s% ?hﬁ'e "8“"’ '
desi r ed fraducy “asirdnb'ewieﬂrombw mcmﬁ%ld pnzdi'mdadﬂdythﬁrﬁ%tmgfwhlte sadig opetayned
i mporst a y e n

ol of il Sh SRl o Y cdri RS, Uake SRRASS T BlekiH: 2uld s eape
a 1-1i te:ieabsakemnmmdlewnni?t7r°/®grernwamdt ahteapied qatbdxwh@@oid tapd rb&)%\ by mpight
A total | olorless solid ester was obtained.

Aci d vallﬁ’gé%gég ﬁlﬁgﬂﬁrg? ﬂswﬁ%i% i.e., 7.881%and ester's correct
sap value of 139.23, Le., 85.97% and estimated unreacted surfonic

SM +Sl was 6.31% 30 EXANVPLE 21 gfd qn of 5:5-blend of Sodium
Cocoyl (C8 - C18) Methyl Isethi ona% vl1l) .and sodi um cocoyl

i setlBi orfaerartB0| Jf Sediver bagpyl (&Jai)al%@hvltlmtbloneta(ﬁswr (1000 M round
bottom fl ask equi pped w t h a mechani cal- stirrer, an addition funnel,

a condenser, a thernocou and gas sparging provision) 260 granms -
(1. 25 noheskberatary seackns 99@ enlaopad bouem flagkieduibped yith2e mechagirat stirrer, an
Gnei nnaatdlirtm%ﬂ‘)el aaf'&)naeﬂsgr Qrtﬁéﬁnogguﬁb %d%k ré:% Qro\gmﬁa %5 ﬁaMb%ZS :

charged 1 nto the reactor, heated, and stirte an| ca
t enper atples)o agthoxyicacid (FrymeidE1 299 P&& ﬁab@rngmlsi §El°m"6ha@b'°) and to the

sol Yki ONedddor! Wa¥RBR&d bSthfal QRIS @%31(7(55 %&E@@ﬁldsf@%sogmép nmﬂg@si}etﬁi'agate '

sodi um i set hi onate, solution (surfonic , M%r ans,

mol es) ABMRIiREA BIXGUP P de sodipmsltaiof @r@sthalt 2h we@tmrles%ﬁonate and 1-
132- 160%@@@1 AhydRo ga&ﬁane h%l%ﬁﬁ@sz 3 BRnY ofl 2 ci i RRRV Rl AR¥d td @:H'rﬁilxtoucre as a

Wat er was stilled over fromthe reaction m xture as the bl end

sur f oni €280t SiThg geactar grescished thogoushiy withidsy nitmaepiagd the reagiapisdicated to

SM/ Sl v@8e6 3Pk HoBh aﬂ_é?ewlﬁleﬁ(iitrﬁeoﬁerﬂ(iﬁﬁd"b?odﬁ@ﬁ%?%oé]éd qarr@bdté eliyo°C and
homogeneous around 160 C. The reaction m xture was heated slowmy .-
overU30-PRYred; iR9r .ang Hitep berker ndhe ssuiting sthiteoiolid WsuemovethEomxibe saactor and |
fatty aghgt anﬁitthb P&%ﬁs chlv?édnd boQU& R oRIAIESE 8Y.6% by \%eigﬂyéﬁth\é‘cléuk}esrpgné\ng
desired fafty acid |level, below 10% preferably 6-8 was ver

i mpor t arfBtet é“%@é% for, bleadiag intoonpermendosare elransing CﬁWPi}F‘@“’t b-§yoeckiae peight
col or f GmPRkie@RarbbRflic/icRE QHSE 3 IBFL YN ALighe Akt @l VIR fletYR SefiHaRD | Nt O
a 1-liter beaker under 20 nitrogen and allowed it to cool to room
tenp. A total 363.50 granms of alnobst colorless solid ester was

obt asned. Acid value of this ester ewagvBRE?8, La, 8.45% and ester's
correct sap value of 133.39, Le., 82 03% and. estimated unreacted

sur f oni 3’@%1‘34?@? ‘\%&Q @%%CCEWE@'Q)ZMQ@Y?DFE ignate Bsterof 4: 6 bl end of
Sodi um Cocoyl (C8- Cl18) Met hyl Iset hi onat e (SCI\/I) and sodi um cocoyl

i set hionate Esters at ory reactor (1000 m round
bot t om frashegaatsf%ﬁa&f% ?ﬁ‘? aﬁ #hhptiom ek Fﬂ@Ppe‘éW“HcPdP’FFIEﬂ‘?“’F’h ifEsT, an

a COﬂdeQﬂ@iftmnafuhﬁ@I BOGMdEser, am@:ﬁa&wr@un@sm&vglzﬁg Qﬁawa@ﬁb gwsrsgrams
gnis,

.2 a carbgxylic_acid (fatty acid
S’Bnnag 625 aﬂsf%?) of AFAPoxYHC g?'aﬁéat'éffa%( Eoepkod QoA C%ﬂowaw O%O)wefi do
C har ged théfectoh Gvak @ABEDE totaP3E 85 grai((BS bidl@cksolNNGMNIoaRirh ¥ndikyl Asethionate
(95% by weight) containing‘a mixture of the sodium salts of 2-methyl, 2-hydroxy ethane 1-
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in water (surfonic SM, 140.87 grans, 46% O0.40 noles) and sodi um

i set hi onate solution (surfonic 51,155.70 granms, 57% 0.60 noles) was
added slowy over 40-45 at a tenperature of 140-157C and m nutes at a
rate that keeps the m xture conpletely liquid. Water was distilled
over fromthe reaction mxture as the blend of surfonic SM/ S
addition continued. 5 After the addition of surfonic SM/SI was

conpl eted. The reaction m xture becones conpl etely honbgeneous around
160- 165C. The reaction m xture was heated slowy over 30-45 m nutes
to 225C and continued for 4 hours. The excess fatty acid was stri pped
W th ni e
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este e. 1% a ster's cqrrect of 140.

S B0k 00 aupivfist a0t it eRUeRPoOUEP FORPEUG R T G260 weig of the
15EXA|VP|cErr2s$oi?d1ﬁ§&Eﬁfd ﬂfitabfe for DldadRipdinef a pefbohisn &0€ olchnsikgd corigd¥jtion, and
Met hyl (g;)g} Fl onag&% é % g Ddl um cocoyl isethionate (SCl) Esters
In a | alorALErF s ypeare! syop~ and bott om 1 ask equi pped with a
mechani cal stirrer, an 20 additi on funnel, a condenser, a
thernocoupl e, and gas sparging proE%l@%}b %60 grans (1.25 noles) of a
carboxylic acid (fatty acid Enery ]g:j Ci ncinnati, Ohio) and
2. 100 gr ®nepacitioniofi Sodixird@odoyh(@'s -0C D Methylsetbdomate Bsteged into the
reactor, heated, and stirred nechanically to a tenperature of

145-155C. A bl end of Sodi um met hyl isethionate solution in water
( sur f onilig a3AkoratbQbredéiog (0O, mU 6itnd GoB8Omniddsk Spupped sddhi aimetlsmidal smraerean

| ut f oni 8 : !
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fromthe hot reaction mxture to prevent cofH tion
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of al nost colorless solid ester was obtal ned. Acid value of this

ester wagdzpasrsirippedeby dgy B aVEst 6T 293 bows de e %eaﬁedxﬁatueaceql leygh below
I.e., 83g %B%e@é}gb@%:$%attaﬂasWﬁﬁﬁcﬁan§W tQRpiatr a%M @m‘@ﬁéhgt r‘g&%bn%uxture
EXAMPLE 24 Preparati on bl end of Sod |um oyl

Met hyl & eEeHpRdfRler fossepliop- aﬂep ‘é‘é%ﬂ“ﬁ #rd deb eggtion E?éldHFto‘fﬁ‘{ @m(rstunfo e iter
Est85s bbdkeuhdRRitAleeh ¥ind GASVAT it td O8N t&toonPitnth. ROt W0k lofis &’CIH;‘th@Q)w

with a nechanjcal stirrer, an additjion funnel, a condenser,

t her moc 8@pY &olid, geferyyas §B‘éfr§ﬂng“?3¢ Fplusics thismstsr gyasnhd-351 L5 7n%ﬁ°/e§§'d §¥terss
car boxy ket Shghvdihiedtt 15532, de EERI 4G40 estﬁeﬂea SnrekdtEF tfAld SMPRLOY 280 d
2.10 grams 15 of zinc oxide (ZnO, 0.50 wt.% were charged into the
reactor, heated, and stirred nmechani caIIy to a tenperature of
155-165C. A bl end of Sodi um net hylgmﬁmpgate solution in water
(surfonic SM, 70Q.40 grans,_ 46% 20 nol es) and sodi um i set hi onate
sol 2R oﬁre(Pé{i’F'PBﬁf§°‘BPm %PYV@SQT%W%E“‘B]?%*W“SW Bfffifes) was added
slowy over 40-45 mnutes at a tenperature of 130-177C and at a rate
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25 It was very inportant to keep air away fromthe hot reaction

m xture to prevent color formation. The viscous and hot reaction

product was poured into a 1-liter beaker under nitrogen and al |l owed

it to cool to room-tenp. A total 369 grans of alnost colorless solid

ester was obtained. Acid value of this ester was 28.89, La, 10.71%

and ester's correct sap value of 132.67, Le., 80.60% and esti mated

unreacted surfonic SM+SlI was 8.52% 30 EXAMPLE 25 Preparation of

1:9 blend of Sodi um Cocoyl (C8- Cl18) Methyl Isethionate (SCM) and

sodi um cocoyl isethionate (SCI) Esters 5In a | aborat ory reactor (1000
round_bo fla W meghani cal a

Funnel 12 Sl FEssTAb R B it bt RRa0aned il £ lniBil et o
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prevent color formation. The. vi scous and hot reaction product was .
poungd into a 1-liter beaker underEﬁhMﬂ%q\Oand allowed it to cool to
roomtenp. A total 348 8rams of alnost colorless solid ester was
obt ai ned’repRgatipmef|Sedivgt Coenyd (Gst Brs) Wethvldsatigionate Ester 6. 129 and ester' s
correct sap value of 138.14, i.e., 83.57% and estimted unreacted
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10 formation. The viscous and hot reaction product was poured into a
1-liter beaker under nitrogen and allowed it to cool to roomtenp. A
total 356.80 granms of al nost colorless soft solid ester was obtai ned.
Acid value of this ester was 36.80, i.e.. 13.64% and Active ester
conponent val ue 73.37% and estimated unreacted surfonic SM +SEl was
12. 15% 15EXAMPLE 27 Preparation of 9:1 blend of Sodi um Cocoyl (C8 -
Cl18) Isethionate (SCM) and sodi um cocoyl Ethyl |sethionate (SCEl)
Esters In a |laboratory reactor (1000 m round bottom fl ask equi pped
with a nmechanical stirrer, an 20 addition funnel, a condenser, a

t her noco, nd _gas sparging proyision) [ )

a car box% Jli‘% aggl gt ?f a?rrgéil gﬁgnefyé%%,"ecég ég o teé “"reaﬁﬁe% S)““JO"'c
and 1. O0SMi avas 960%zi nc oxi de (ZnGQ, 0.25 wt.% were charged into the
reactor, heated, and stirred nechanically to a tenperature of
170-175C. A bl end of. Sodi um i sethionate solution in water (surfonic
SI, 23348 grans, 57% 0 90 nol es) BXAMBRICE Win et hyl 1 scthionate

sol ut| oNp,.

oF! K 0 nol es) was added
sl owl y ovgﬁgg%%o"?‘{f m nu t%"{l t“gﬁ%ﬁjp IEee’Bgat l]ém xture conpletely

l'iquid. Water was dlstllled over fromthe reaction mxture as the
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urfonlc S CO e reac
over 30-atiditivnrfutes, 8 goRRps2 30 theamdcmpit, |and|@ds fmargidg lpoavision) T2 mame<s.25

(o' e RTINS, BRE e o O 210 Bome

ver yi0 npdfr eianat o:slée k&ap, af.60 awb¥e}f werm chegétintoe et lrmtom Yeued tam:l stirred

prevent rﬁgéhglruc I EHB‘EItQI Rl?e Xf" 9(?"1@5“@1%0991;11 183'&119 MY théﬁ@‘? water
B ' el R iy U

poured into er nitrogen a 0 cool
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was_obt athﬁqgee Sk ik aré! @orgf)leI Bﬁ%7§ Ut efQsus :hﬁtﬁllgd ob&r from tHeréda @ mixture

Active ester co onent val ue % and estimated unreacted surfonic
SI +SEI  vigsugonigpMb piditim pontipupd aivtergths eddisior o sevienie SMlswasepqnpleted, the

per f1ar medadivh Mhixfir® %s |hb£t€d sl%@ﬁspgﬂer 3ol ﬂnﬂﬁuéﬁé@%“d‘ Qlé:&/cln'hﬂg@d' fofr 3 Burs..
machi ne at a rate of revol ut’i ons Ep m nut e and anbi ent
l’{l

t enper at Theaeqcliegimiyture B?ﬁoms*e gemplgtehplomegeagenstarord HAR13{C 9 The excess faity
concentratd 98 ffipfdaidaef vdcthdlat ws bos Frf'ﬁ'iﬁ% ov rqaﬁm‘lbﬁls WhShitrBeenti€ak into the

graduated cylinder were measured at th ; rt and at 10 m nutes of
rot at i orsYst¥etoredeiited faffwadd dewsl- el ! P> PEalerably. 6-§%BIEvES Bpimgortant to

I ngr edi q{é’éﬁ alr Ynidy 6 glathot reaction mixture to prevent color formation. The viscous and hot
20  reaction product was poured into a 1-liter beaker under nitrogen and allowed it to cool to
room temp. A total 341 grams of light yellow waxy solid ester was obtained. Acid value of

this ester was 21.45, i.e, 7.95% and ester’s correct sap value of 11582, ie, 72.66% end

" estimated unreacted surfonic SMI was 12.99%.

25 EXAMPLE 12
Preparation of Sodium Cocoyl {Cz — Cis) Methyl Isethionate Ester (10 mole% excess fatty
acid)

In a laboratory reactor (1000 m] round bottom flask equipped with a mechanical stirrer, an
30  addition funnel, a condenser, a thermocouple, and gas sparging provision) 228.80 grams
(1.10 moles) of a carboxylic acid (fatty acid Emery 626, Cognis, Cincinnati, Ohio) and 2.00
grams of zinc oxide (ZnO, 0.50 wt.%) were charged into the reactor, heated, and stirred
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Foam Hei ght at O minutes, m Foam Height at 10 m nutes, m Foam
Appearance 1 80% sodi um |l auryl sulfate. 20% CAPS* 250 238 Open Foam 2
100% sodi um | aureth sul fate** 200 170 Open Foam 3 80% sodi um | aureth
sul fate 20% CAPB* 260 220
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mechanically to a temperature of 170-175°C. Sodium methyl isethionate solution in water
(surfonic SMI, 352.20 grams, 46%, 1.0 moles) was added slowly over 60-70 minutes at a rate
that keeps the mixture completely liquid. Water was distilled over from the reaction mixture
as surfonic SMI addition continued. After the addition of surfonic SMI was completed, the
reaction mixture was heated slowly over 30-45 minutes to 225°C and continued for 4 hours.
The reaction mixture becomes completely homogeneous around 210-215°C. The excess fatty
acid was stripped by purging with nitrogen for 1-2 hours to a desired fatty acid level, below
10%, preferably 6-8%. It was very important to keep air év&ay from the hot reaction mixture
to prevent color formation. The viscous and hot reaction product was poured into a 1-liter
beaker ﬁnder nitrogen and aliowed it to cool to room temp. A total 340 grams of light yellow
waxy solid ester was obtained. . Acid value of this ester was 23.52, i.e, 8:72% and ester’s

correct sap value of 119.72, ie, 75.11% and estimated unreacted surfonic SMI was 12.86%.

EXAMPLE 13
Preparation of Sodium Cocoyl (Cg — Ci3) Methyl Isethionate Ester (5 mole% excess fatty
acid) '
In a laboratory reactor (1000 ml round bottom flask equipped with a mechanical stirrer, .'an
addition funnel, a condenser, a thermocouple, and gas sparging provision) 218.40 grams
(i .05 moles) of a carboxylic acid (fatty acid Emery 626, Cognis, Cincinnati, Ohio) and 2.00
grams of zinc oxide (ZnO, 0.50 wt.%) were charged into the reactor, heated, and stirred

mechanically to a temperature of 170-175°C. Sodium methyl isethionate solution in water

(surfonic SMI, 352.20 grams, 46%, 1.0 moles) was added slowly over 60-70 minutes at a rate

that keeps the mixture completely liquid. Water was distilled over from the reaction mixture
as surfonic SMI addition continued. After the addition of surfonic SMI was completed, the
reaction mixture was heated slowly over 30-45 minutes to 225°C and continued for 4 hours.

The reaction mixture becomes completely homogeneous around 210-215°C. The excess fatty

_acid was stripped by purging with nitrogen for 1-2 hours to a desired fatty acid level, below

10%, preferably 6-8%. It was very important to keep air away from the hot reaction mixture

to prevent color formation. The viscous and hot reaction broduct' was poured into a 1-liter

beaker under nitrogen and allowed it to cool to room temp. A total 356.20 grams of light

yellow waxy solid ester was obtained. Acid value of this ester was' 48.11, i.e, 17.84% and
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Open Foam 4 100% SCML*** 190 160 Creany, Tight 5 80% SCM *** 20%
CAPB* 190 180 Creany, Tight 15 * Cocoam dopropyl Betaine (EMPI GEN(r)

BS/ FA)

** EMPI COL(r) ESA *** SCM produced fromCs to C18 whol e coco

fatty acid Sanple 1 was a commerci al product exanple having one of
t he highest flash foamlevels in the personal care industry and was

used as

an internal standard throughout these tests. The results of

this foamtest show that the foam ng of the C8 to C18 SCM al one was
not 5 quite as good as SLES alone, but it still shows synergy with
CAPS . betaine. This synergy was sinilar to other anionic surfactants

as sho t 0% t
repl ace S%ytshcra%&BBga %ﬂs}ﬂé 8@@? CAT gge use % iﬁ%ge}@ﬁde@&gbeﬁgw r?ﬁ%t %Méﬁ" s
still meai8idth.n excel l ent foam ng properties. The SCML al so shows a

consistently tighter, creamer foamas it has smaller bubble size
than SLES in these types of formulations.

5

EXAMPLE 14
Preparation of Sodium Cocoyl (Ci — C1z) Methyl Isethionate Ester (No excess fatty acid)

In a laboratory reactor (1000 ml round bottom flask equipped with a mechanical stirrer, an

" addition funnel, a condenser, a thermocouple, and gas sparging provision) 208.0 grams (1.00
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moles) of a carboxylic acid (fatty acid Emery 626, Cognis, Cincinnati, Ohio) and 1.90 grams
of zinc oxide (ZnO, 0.50 wt.%) v&;'ere charged into ‘the reactor, heated, and stirred
mechanical'ly to a temperature of 170-175°C. Sodium methyl isethionate solut_ion in water
(surfonic SMI, 352.20 grams, 46%, 1.0 mo]es) was added slowly over 60-70 minutes at a rate
that keeps the mixture completely liquid. Water was distilled over from the reaction mixture
as surfonic SMI addition continﬁed. After the addition of surfonic SMI was comp]etéd, the
reaction mixture was heated slowly over 30-45 minutes to 225°C and continued for 4 hours.
The reaction mixture becomes complgte]y homogeneous arou‘nd 210-215°C. The excess fatty
acid was stripped by purging with nitrogen for 1-2 hours to a desired fatty acid level, below
10%, preferably 6-8%. It was very important to keep air away from the hot reaction mixture
to prevent color formation. The viscous and hot reaction product was poured into a 1-liter

beaker under nitrogen and allowed it to cool to room temp. A total 346.40 grams of light

- yellow waxy solid ester was obtained. Acid value of this ester was 34376, i.e, 12.74% and
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ester’s correct sap value of 114.28, ie., 71.69% and estimated unreacted surfonic SMI was
13.24%.

EXAMPLE 15
Preparation of Sodium Oleyl Methyl Isethionate Ester

In a laboratory reactor (1000 ml round bottom flask equipped with a mechanical stirrer, an

addition funnel, a condenser, a thermocouple, and gas sparging provision) 353 grams (1.25

moles) of oleic acid and 2.60 grams of zinc oxide (ZnO, 0.50 wt.%) were charged into the

reactor, heated, and stirred mechanically to a temperature of 170-175°C. Sodium methyl

isethionate solution in water (surfonic SM1, 352.20 grams, 46%, 1.0 moles) was added slowly
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10 A second foam ng test was perforned using the sane paraneters as

above,

but a stripped coco fatty acid chain SCM was tested in place

of a whole coco fatty acid chain SCM. The results of this test are
shown in Table I1: 15TABLE 11 Sanple Ingredients (% By Wi ght) Foam
Hei ght at O minutes, m Foam Height at 10 m nutes, m Foam Appearance
1 80% sodi um | auryl sulfate 20% CAPB* 250 235 Open Foam 2 100% sodi um

| auryl
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sul fate 255 245 Qpen Foam

over 60-70 minutes at a rate that keeps the mixture completely quuici. Water was distilled
over from the réacgion mixture as surfonic SMI addition continued. After the addition of
surfonic SMI was completed, the reaction mixture was heated slowly over 30-45 minutes to
230°C and continued for 6 hours. The reaction mixture becomes cbmpletely homogeneous
around 215-220°C. The excess fatty acid was stripped with nitrogen sweep for 2-3 hours to
lower the acid below 10%. It was very important to keep air away from the hot reaction
mixture to prevent color formation. The viscous and hot reaction product was poured into a 1- .
liter beaker under nitrogen and allowed i.t to cool to room temp. A total 412 grams of yellow -
waxy solid ester was obtained. Acid value of this ester was 21.0, i.e. 10.57% and ester’s

correct sép value of 113.00, i.e., 69.94% and estimated unreacted surfonic SMI was 11.82%.

' EXAMPLE 16
Preparation of Sodium Cocoyl (C12 — C;g) Methyl Isethionate Ester

In a laboratory reactor {1000 ml round bottom flask equipped with a mechanical stirrer, an
addition fuﬁnel, a condenser, a thermocouple, and gas sparging provision) 275 grams (1.25
moles) of a carboxylic acid (fatty acid Emery 627, Cognis, Cincinnati, Ohio) and 4.40 grams
of zinc oxide (ZnO, 1.00 wt.%) were charged into the reactor, heated, and stirred-
mechanically to a temperaturé of 170-175°C. Sodium methyl isethionate solution Iin water
(surfonic SMI, 352.20 grams, 46%, 1.0 moles) was added slowly over 60-70 minutes at a rate
that keeps the mixture completely liquid. Water was distilled. over from the reaction mixture
as surfonic SMI addition continued. After the addition of surfonic SMI was completed, the
reaction_ mixture was heated slowly over 30-45 minutes to 220°C and continued fqr 6 hours.
The reaction mixture becomes completely homogeneous around 210-215°C. The excess fatty
acid was stripped with nitrogen purge for 2-3 hours to a desired fatty acid level, below 10%,
preferably 6-8%. It was very impoﬁant to keep air away from the hot reaction mixture to
prevent color formation. The viscous and hot reaction product was poured into a 1-liter
beaker under nitrogen and allowed it to cool to room temp. A total 361 grams of light yellow
waxy solid ester was obtained. Acid value of this ester was 21.0, i.e., 8.24% and ester’s

correct sap value of 132.80, i.e., 86.18% and estimated unreacted surfonic SMI was 6.20%
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3 100% SCM ** 205 205 Creany, tight 4 75% SCML** 25% CAPB* 220 215

Cr eany,

Tight 5 82% SCM *** 18% CAPB* 230 230 Creamy, Tight *

Cocoam dopropyl Betaine (EMPIGEN(r) BS/ FA) ** SCML produced from Cl12
to C18 stripped coco fatty acid
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Blend Preparations:

. _ EXAMPLE 17
Preparation of 9:1 blend of Sodium Cocoyl (Cs — C)5) Methyl Isethionate (SCMI) and sodium
cocoyl isethionate (SCI) Esters

~In a laboratory reactor (1000 ml round bottom flask equipped with a mechanical stirrer, an -

addition funnel, a condenser, a thermocouple, and gas sparging provision) 260 grams (1.25
moles) of a carboxylic acid (fatty acid Emery 626, Cognis, Cincinnati, Ohio) and 2.10 grams
of zinc oxide (Zno; 0.50 wt.%) were charged into the eactor, heﬁted, and stirred
mechanically to a témperature of 170-175°C. A blend of Sodium methyl isethionate solution
in water (surfonic SMI, 317.00 grams, 46%, 0.90 moles) and ‘sodium isethionate solution
(surfonic S}, 33.00 grams, 57%, 0.10 moles) was added slowly o\.ze'r 60-70 minutes at a
temperature of 175-180°C and at a rate t}:lat keeps the mixture completely liquid. Water was
distilled over from the reaction mixture as the blend of surfonic SM1/S1 addition continued.
Aﬁer the addition of surfonic SMI/SI was completed, the reaction mixture was heated slowly
over 30-45 minutes to 225°C and continued for 4 hours. The reaction mixture becomes
completely homogeneous around 210-215°C. The excess fatty acid was stripped with
nitrogen purge over 1-2 hours with to a desired fatty acid level, below 10%, preferably 6-8%.
It was very. important to keep air away from the hot reaction mixture to prevent color
formation. The viscous and hot reaction product was poured into a 1-liter beaker under
nitrogen and allowed it to cool to room temp. A to‘tal 362 grams of almost colorless soft solid
ester was obtained. Acid value of this ester was 16.96, ie., 6.29% and ester’s correct sap

value of 134.43, i.e,, 84.01% and estimated unreacted surfonic SMI+S1 was 7.16%

EXAMPLE 18
Preparation of 8:2 blend of Sodium Cacoyl (Cg — C3) Methyl Isethionate (SCMI) and sodium
cocoyl isethionate (SCI} Esters

Iri a laboratory reactor (1000 ml round bottom flask equipped with a mechanical stirrer, an

addition funnel, a condenser, a thermocouple, and gés sparging provision) 260 grams (1.25

moles) of a carboxylic acid (fatty acid Emery 626, Cognis, Cincinnati, Ohio) and 2.10 grams
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Again, the results of this foamtest show that foam ng can be
significantly increased when using a stripped cow fatty acid feed
SCML i nstead of whole coco fatty acid. The Cl12 YOG g SCM flash foam
hei ght, as well as the stability at 10 m nutes, were better than SLES
al one and were simlar to SLES/ betaine performance. Furthernore, the
Cl2 YOC g SCM was again 5 synergistic with CAPB as shown by the
results for Sanples 4 and 5 when 25% and 18% by wei ght of SCM was
replaced with CAPB. Thus, SCM can be used with other surfactants and
still maintain or inprove excellent foam ng properties. Finally, as

shown in Fiqures,1 adé%gJ t he, f oam appear,ance of SCI%/I s tighter.
2nd 10 YAtk ot drna ot 3R BATE RREA BT e BRIt ety gy simed
SCM i n peshaniegly wad englesanseifd 7041g51G, Adbknd abSediuAl inegghikbirnateastution
in Figures |A n&.lB t.0.5% agtjve of sriac ant.. LE 29, .
15761 - 1RRRE FRHORE Tl TR PRATS e O RS 68 SPiempPatiaar Bpution
t he pr eqeufonid)®EN$2.00 grafrs, N5736,00.20 meles wad eddadndowhoovar GRTE aiiyuted at a
sul fate and i set hj Surfactants d their scores repart in
Tabl 3 1 EAP AP | s SRk P R Th el G Rt bas
Sodi um Ldistillell oSett framethd 2dacton miruEnanthe blswtdfi sorfabie MUSBadhiten Catinyed.
Met hyl |sgthjonate 14 diuéRI oyl Et | set hi onat e 104 Saodi
Laur oy! /—?(geémﬁ %(%;tf()é’l o‘r7 su%%mc %F s comglgéed, t?xe_: reachOG rixture was%ea%ﬁ]slowly
over 30-45 minutes to 225°C and continued for 4 hours. The reaction mixture becomes
completely homogeneous around 210-215°C. The excess fatty acid was stripped with
10 nitrogen pufge over 1-2 hours with to a desired fatty acid level, below 10%, preferably 6-8%.
It was very important to keep air away from the hot reaction mixture to prevent color
formation. The visgous and hot reaction product was poured into a 1-liter beaker under
nitrogen and allowed it to cool to room temp. A total 362 grams of almost colorless soft solid

éster was obtained. Acid value of this ester was 23.51, i.e., 8.72% and ester’s correct sap
15 value of 131.71, i.e, 81.99% and estimated unreacted surfonic SMI+S1 was 8.06%

EXAMPLE 19
Preparation of 7:3 blend of Sodium Cocoyl (C; — C;) Methy) Isethionate (SCMI) and sodium
_cocoyl isethionate (SCI) Esters ' :
20
In a laboratory reactor (1000 ml round bottom flask equipped with a mechanical stirrer, an
addition funnel, a condenser, a thermocouple, and gas sparging provisionj 260 grams (1.25
moles) of a carboxylic acid (fatty acid Emery 626, Cognis, Cincinnati, Chio) and 2.10 grams
of zinc oxide (‘ZnO, 0.50 wt.%) rwere charged into the reacto;, heated, and stirred.
25  mechanically to a temperature of 150-155°C. A blend of Sodium methyl isethionate solution
in water (surfonic SMI, 247.00 grams, 46%, 0.70 moles) and sodium isethionate solution
(surfonic 81, 78.00 grams, 57%, 0.30 moles) was added slowly over 60-70 minutes at a
temperature of 125-145°C and at a rate.that keeps the mixture completely liquid. Water was
" distilled over from the reaction mixture as the blend.of surfonic SM1/SI addition continued.
30  After the addition of surfonic SMI/S] was compieted, the reaction mixture was heated slowly
over 30-45 minutes to 225°C and continued for 4 hours. The reaction mixture becomes
completely homogeneous around 170-175°C. The excess fatty acid was stripped with
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160 Sodi um Lauroyl Methyl Isethionate 134 Sodi um Lauroyl Ethyl

| sethionate 187 Fromthese in vitro results, the nmethyl and ethyl

| set hi onates of the present invention were expected to be |ess
irritating and therefore mlder than sodi um cocoyl isethionate which
has been noted in the literature to be a non-skin irritant and eye
irritant at levels of 10% by weight. The | ower the Zein score, the
nore mld the conposition. EXAMPLE 30 5 Use of Sodi um Cocoyl Met hyl

| sethionate as a Primary Surfactant in H gh Foam ng Personal

Cl eansers An SCM Concentrate can be produced by directly adding the
nmolten SCM produced, ;such as.in anple 3, into solution o ter
and bet dIHREENRYIES OVER/bY with s deeIFrecfaibh aﬁgﬁﬁfsﬁasﬂoaﬂ ¥, Pf#?éaﬁy :8%.
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oy St 0 HishaY SRR, AT YRGB GEer o150 d fsi 14 1 Aand (SR a arfect sap
| aur et h vaulefottia7 68, k., TR e B tintdid SriredttddupfoniaISMR-SI Wae 3\86egl] ands,
Texas) allowing for its use in existing manufacturing facilities

wi t hout .the need for equi pnent upgrades. 20As shown in Table IV, the
SCM Concentrate can be fornul at edEdaMBLE00s: TABLE |1V - SCM _
Concent rPax‘fEepearzliztloornnch% g)lgrrlld of Sodium Cocoyl (C; — Cis) Methyl Isethionate (SCMI) and sodium

10 cocoyl isethionate (SCT) Esters

In a Iaboratbry rea;:tor (1000 ml round bottom flask equipped with a mechanical stirrer, an
addition funnel, a conden’ser,'-a thermocouple, and gas sparging provfsion) 260 gré.ms (1.25
moles) of a carboxylic acid (fatty acid Emery 626, Cognis, Cincinnati, Ohio) and 2.10 grams
15  of zinc oxide (ZnO, 0.50° wt.%) were charged into the reactor,- heated, and stirred
mechanically to a temperature of 140-145°C. A blend of Sodium methyl] isethionate solution
in water (surfonic SM1, 211.30 grams, 46%, 0.60 moles) and sodium isethionate solution
{surfonic S1, 103.80 grams, 57%, 0.40 moles) was added slowly over 40-50 minutes, at a
temperature of 130-150°C at a rate that k.ecps the mixture completely liquid. Water was
20  distilled over from the reaction mixture as the blend of surfonic SMI/SI addition continued.
After' the aédition of surfonic SMI/SI was completed. The reaction mixture becomes
completély homogeneous around 160-165°C. ’f‘he reaction mixture was heated slowly over
30-45 minutes to 225°C and continued for 4 hours. The excess fatty acid was stripped with
nitrogen.purge over 1-2 hours with to a desired fatty acid level, below 10%, preferably 6-8%.
25 It was very important to keep air away from the hot reaction mixture to prevent color
formation. The viscous and hot reaction preduct was poured into a l-liter beaker under
nitrogen and allowed it to cool to room temp. A total 360.30 grams of almost colorless solid
ester was obtained. Acid value of this ester was 21.25, i.e, 7.881% and ester’s correct sap

value of 139.23, i.c., 85.97% and estimated unreacted surfonic SMI+SI was 6.31%.
30 ' '
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I ngredi ent Amount (% By Weight) SCM 24.0 CAPB* 17.0 DVDM Hydant oi n
0.4 Water g.s. to 100.0 *EMPI GEND BS/ FA 25The SCM Concentrate can
be used in the formulation of a variety of personal care cl eansers as
shown in Tables Vto XI. TABLE V - Sinple Econom ¢ Shanpoo

Forrmul ati on | ngredi ent Anpunt
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EXAMPLE 21 _
Preparation of 5:5 blend of Sodium Cocoyl (Cg — C;5) Methyl Isethionate (SCMI) and sodium

cocoyl isethionate (SCI) Esters

In a laboratory reactor {1000 m! round bottom flask equipped with a mechanical stirrer, an
addition funnel, a condenser, a thermocouple, and gas sparging provision) 260 grams (1.25
moles) of a carboxylic acid (fatty acid Emery 626, Cognis, Cincinnati, Ohio)-and 2.10 grams
of iinc oxide (Zn0O, 0.50 wt.%) were charged into the -reactor, heated, and stirred
mechanically to a temperature of 140-145°C. A blend of Sodium methyl isethionate solution
in water (surfonic SMI, 176.0 grams, 46%, 0.50 moles) and sodium iéethioriate solution
(surfonic SI, 130.0 grams, 57%, 0.50 moles) was added slowly over 40-50 minutes at a
temperature of 132-160°C and at a rate that keeps the mixture completely liquid. Water was
distilled over from the reacfit)n mixture as the blend of surfonic SM1/S] addition continued.
After the addition of surfonic SMISI was coinpleted. The reaction mixture becomes
._completely homogeneous around 160-165°C. The reaction mixture was heated slowly over
30-45 minutes to 225°C and continued for 4 hours. The excess fatty acid was stripped with
nitrogen purge over 1-2 hours with to a desired fatty acid level, below 10%, preferably 6-8%.
It was very important to keep air away from the hot reaction mixture to prevent color
formation. The viscous and hot reaction product was poured into a 1-liter beaker under
nitrogen and allowed it to cool to room temp. A total 363.50 grams of almost colorless solid
ester was obtained. Acid value of this ester was 22.78, i.e., 8.45% and ester’s correct sap

value of 133.39, i.e., 82.03% and estimated unreacted surfonic SMI+81 was 8.0%.

EXAMPLE 22
Preparation of 4:6 blend of Sodium Cocoyl (Cs — C;s5) Methyl Isethionate (SCMI} and sodium

cocoyl isethionate (SCI) Esters

In a laboratory reactor (1000 ml round bottom flask equipped with a mechanical stirrer, an

addition funnel, a condenser, a thermocouple, and gas sparging provision) 260 grams (1.25

moles) of a carboxylic acid (fatty acid Emery 626, Cognis, Cincinnati, Ohio) and 2.10 grams

of zinc oxide (ZnO, 0.50 wt.%} were charged into the reactor, heated, and stirred

mechanically to a temperature of 140-145°C. A blend of Sodium methyl isethionate solution
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(% By Weight) SCM 8.0 CAPB* 2.0 Sodium |l aureth sulfate** 1.8 DVDM
Hydantoin 55% 0.4 Water g.s. to 100.0 *EMPI GENC BS/FA 5 **EMPI COLC
ESB TABLE VI - Low Irritation Shanpoo Formnul ation |Ingredi ent Anmount
(% By Weight) SCM
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in water (surfonic SMI, 140.87 grams, 46%, 0.40 moles) and sodium isethionate solution
(surfonic SI, 155.70 grams, 57%, 0.60 moles) was added slowly over 40-45 at a temperature
of 140-157°C and minutes at a rate that keeps the mixture completely liquid. Water was

distilled over from the reaction mixture as the blend of surfonic SMI/SI addition continued.

After the addition of surfonic SMI/SI was completed. The reaction mixture becomes

completely homogeneous around 160-165°C. The reaction mixture was.heated slowly over
30-45 minutes to 225°C and continued for 4 hours. The excess fatty acid was stripped with

nitrogen purge over 1-2 hours with to a desired fatty acid levél, below 10%, preferably 6-8%.

It was very important to keep air away from the hot reaction mixture to prevent color

formation. The viscous and hot reaction product was poured into a 1-liter beaker under
nitrogen and allowed it to cool to room temp. A total 364 grams of almost colorless solid
ester was obtained. Acid value of this ester was_22.69, i.e., 8.41% and ester’s correct sap
value of 140.90, i.e., 86.30% and estimated unreacted surfonic SMI+SI was 6.05% . .

_ EXAMPLE 23
Preparation of 3:7 blend of Sodinm Cocoyl {(Cz — Cg) Methyl Isethionate (SCMI) and sodium
cocoy! isethionate (SCI) Esters ' ’

In a laboratory reactor (1000 ml round bottom flask equippeél with a ﬁlechanical stirrer, an
addition funnel, a condenser, a thermocouple, and gas sparging provision) 260 grams (1.25
moles) of a carboxylic acid (fatty acid Emery 626, Cognis, Cincinnati, Ohio) and 2.10 grams
of zinc oxide (th, 0.50 wt.%) were charged into the reactof, heated, and stirred
mechanically to a temperature of 145-155°C. A blend of Sodium methyl isethionate solution
in water (surfonic SMI, 105.65 grams, 46%, 0.30 moles) and sodium isethionate solution
(surfonic SI, 181.75 grams, 57%, 0.70 moles) was added slowly over 40-45 minutes at a
temperature of 150-165°C and at a rate that keeps the mixture completely liquid. Water was
distilled over from the reaction mixture as the blend of surfonic SMI/SI addition continued.
After the addition of surfonic SMI/S] was completed. The reaction mixture becomes
completely homogeneous around 160-165°C. The reaction mixture was heated slowly over
30-45 minutes to 225°C and continued for 4 hours. The excess fatty acid was stripped with
nitrogen purge over 1-2 hours with to a desired fatty acid level, below 10%, preferab]y'6-8%.
It was very important to keep air away from the hot reaction mixture to prevent color
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5.0 Disodium Lauroanphoacetate* 2.8 Polysorbate 80 4.9 DVDM
Hydantoin 55% 0.4 Water g.s. to 100.0 *EMPIGEN(r) CDL60OP TABLE VI |
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formation. The viscous .and hot reaction product was poured into a 1-liter beaker under
nitrogen and allowed it to cool to room temp. A total 370 grams of almost colorless solid
ester was obtained. Acid value of this ester was 22.75, i.e.. 8.43% and ester’s correct sap

value of 136.37, i.e.,, 83.18% and estimated unreacted surfonic SMI+SI was 7.40%. '

_ EXAMPLE 24
Preparation of 2:8 blend of Sodium Cocoyl (Cs — C,3) Methyl Isethionate {(SCMI) and sodium

cocoyl isethionate (SCH Esters

In a laboratory reactor (1000 ml round bottom flask equipped with a mechanical stirrer, an

‘addition funnel, a'condenser, a thermocouple, and gas sparging provision) 260 grams (1.25

moles) of a carboxylic acid (fatty acid‘Em'e'ry 626, Cognis, Cincinnati, Ohio) and 2.10 grams
of zinc oxide (ZnO, 0.50 wt.%) were charged into the reactor, heated, and stirred
mechanically to a temperature of 155-165°C. A blend of Sodium methyl isethionate solution
in water (surfonic SMI, 70.40 grams, 46%, 0.20 moles) and sodium isethionate solution
(surfonic S], 207.72 grams, 57%, 0.80 moles) was added slowly over 40-45 minutes at a
tefnperature of 130-177°C and at a rate that keeps the mixture completely liquid. Water was
distilled over from the reaction mixture as the blend of surfonic SMI/SI addition continued.
After the addition of surfonic SMI/SI. was completed. The reaction mixture becomes
completely homogeneous around 170-175°C. The reaction mixture was heated slowly over

3-.0-45 minutes to 225°C and continued for 4 hours. The excess fatty acid was stripped with

nitrogen purge over 1-2 hours with to a desired fatty acid level, below 10%, preferably 6-8%.

It was very important to keep air away from the hot reaction. mixture to prevent color

formation. The viscous and hot reaction product was poured into a 1-liter beaker under

nitrogen and allowed it to cool to room temp. A total 369 grams of almost colorless solid
ester was obtained. Acid value of this ester was 28.89, i.e, 10.71% and ester’s correct sap

value of 132.67, i.e., 80.60% and estimated.unreacted surfonic SMI+SI was 8.52%.
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EXAMPLE 25
Preparation of 1:9 blend of Sodium Cocoyl (Cg — C,3) Methyl Isethionate (SCMI) and sodium

cocoyl isethionate (SCI) Esters

In a laboratory reactor (1000 ml round bottom flask equipped with a mechan?cal stirrer, an
addition funnel, a condenser, a thermocouple, and gas Spargihg provision) 260 grams (1.25
moles) of a carboxylic acid (fatty acid Emery 626, Cognis, Cincinnati, Ohio) and 2.10 grams
of zinc oxide (ZnO, 0.50 wt.%) were charged into the reactor, heated, and stirred
mechanically to a temperature of 155-165°C. A blend of Sodium methy! isethionate solution
in water (surfonic SMI, 35.20 grams; 46%, 0.10 molés) and sodium isethi.onate solution
{surfonic SI, 233.70 grams, 57%, 0.90 moiés) was added slowly over 40-45 minutes at a
tempcfature of 130-150°C and at a rate that keeps the mixture completely liquid. Water was
distilled over from the reaction mixture as the blend of surfonic SMI/S] addition continued.
After the addition of surfonic SMISI was completed. The reaction mixture becomes
completely homogeneous around 170-175°C. The reaction mixture was hcated slowly over
30-45 minutes to 225-240°C and continued for 4 hours. The temperature has gradually
increased with tin;le to make it Jess viscous because of SCI which was considerably higler
melting. The excess fatty acid was stripped with nitrogen purge over 1-2 hours with to a
desired fatty acid level, below 10%, preferably 6-8%. It was very important to keep air away
from the hot reaction mixture to prevént color formation. The viscous and hot reaction
product was poured into a 1-liter beaker under nitrogen and allowed it to cool to room temp.
A total 348 grams of almost colorless solid ester was obtained. Acid value of this ester was
16.50, ie., 6.[2% and ester’s correct sap value of 138.14, /je., 83.57% and estimate_d
unreacted surfonic SMI+SI was 7.65% .
EXAMPLE 26

Preparation of 9:1 blend of Sodium Cocoyt (Cs — Cis) Methyl Isethionate (SCMI) and sodium
cocoy! Ethyl Isethionate (SCEI) Esters |

In a laboratory reactor (1000 m] round bottomn flask equipped with a mechanical stirrer, an
addition funnel, a condenser, a thermocouple, and gas sparging provision) 260 grams (1.25
moles) of a carboxylic acid (fatty acid Emery 626, Cognis, Cincinnati, Ohio) and 1.00 grams
of zinc oxide (ZnO, 0.25 wt.%) were charged into the reactor, heated, and stirred

mechanically to a temperature of 170-175°C. A blend of Sodium methyl isethionate solution
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in water (surfonic SMI, 317.00 grams, 46%, 0.90 moles) and sodium cthyl isethionate
(surfonic SEI, 17.60 grams, solid, 0.10 moles) was added slo'wly over 60-70 minutes at a
temperature of 125-136°C and at a rate that keeps the mixture completely liquid. Water was
distilled over from the reaction mixture as the blend of surfonic SMI/SEI addition continued.
After the addition of surfonic SMI/SEI was completed, the reaction mixture was heated
slowly over 30-45 minutes to 225°C and continued for 4 hours.. The reaction mixture
becomes completely homogeneous around 210-215°C. The excess fatty acid was stripped
with nitrogen purge over 1-2 hours with to a desired fatty acid level, below 10%, preferably
6-8%. It was very important to keep air away from the hot reaction mixture to prevent color
formation. The viscous and hot reaction product was poured into a 1-liter beaker under
nitrogen and allowed it to cool to room temp. A total 356.80 grams of almost colorless soft
solid ester.' was obtained. Acid value ;:>f this ester was 36.80, Ze., 13.64% and A;ctive ester

component value 73,37% and estimated unreacted surfonic SMIH+SEI was 12.15%

) - EXAMPLE 27 )
Preparation of 9:1 blend of Sodium Cocoyl (Cg — Ci3) Isethionate (SCMI) and sodium cocoy)
Ethyl Isethionate (SCEI) Esters '

In a laboratory reactor (1000 ml round bottom flask equipped with a mechanical stirrer, an

addition funnel, a condenser, a thermocouple, and gas sparging provision) 260 grams (1.25 .

moles) of a carboxylic acid (fatty acid Emery 626, Cognis, Cincinnati, Ohio) and 1.00 grams
of zinc oxide (ZnO, 0.25 wt.%) were charged into the reactor, heated, and stirred
mechanically to a temperature of 170-175°C. A blend of Sodium isethionate solation in
water (sﬁrfonic SI, 233.68 grams, 57%, 0.90 moles) and sociium cthyl iscthionate solution
{surfonic SEl, 17.60 grams, solid, 0.10 moles) was added slowly over 60-70 minutes at a rate
that keeps the mixture completely liquid. Water was distilled over from the reaction mixture
as the blend of surfonic SI/SEI addition continued. After the addition of surfonié SI/SEI was
completed, the reaction mixture was heated slowly over 30-45 minutes to 225-230°C and
continued for 4 hours. The excess fatty acid was stripped with nitrogen purge over 1-2 hours
with to a desired fatty acid level, below 10%, preferably 6-8%. It was very important to keep
air away from the hot reaction mixture to prevent color formation. The viscous and hot
reaction product was poured into a 1-liter beaker under nitrogen and allowed it to cool to
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CAPB** 2.2 DVDM Hydantoin** 0.4 Water g.s. to 100.0 *EMP1GENO NHSSA
** EMPI GEN(r) BS/FA TABLE X - Shower gel Fornul ation Ingredient
Amount - (% By Weight) SCML 10. 2 Sodium laureth sulfate* 3.9 CAPB**
2.5 DVDM Hydant oi n 55% ‘
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room temp. A total 348.0 grams of almost colorless solid ester was obtained. Acid value of
this ester was 15.43, i.e., 5.72% and Active ester component value 83.87% and estimated

unreacted surfonic SI+-SEI was 6.99%.

EXAMPLE 28

Foaming Tests

Foaming tests were performed using a one-liter capped rotating measuring cylinder foam
machine at a rate of 30 revolutions per minute and ambient temperature ranging from about

20°C to about 22°C and at a concentration of 0.5% of total surfactants. Foam heights in the

' graduated cylinder were measured at the start and at 10 minutes of rotation. The results are

shown below in Table I:

TABLE 1
Sample Ingredients Foam Height | Foam Height | Foam
(% By Weight) at § minutes, | at 10 | Appcarance
ml 'minutes,
ml
1 80% sodium lauryl sulfate i 250 238 Open Foam
20% CAPB* )
2 100% sodium laureth sulfate** { 200 . 170 . | Open Foam
3 80% sodium laureth sulfate 260 220 Open Foam
. 20% CAPB* .
4 100% SCMI*** 190 160 . Creamy,
Tight
5 80% SCMI*+** 190 180 Crecamy,
20% CAPB* - Tight

* Cocoamidopropyl Betainé (EMPIGEN® BS/FA})
** EMPICOL® ESA _
*** SCM1 produced from Cs to Cg whole coco fatty acid
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0.4 Water g.s. to 100.0 *EMPICOLO ESB70 ** EMPI GENO BS/ FA 5 TABLE Xl
- Concentrated Shower gel Fornulation |Ingredient Amount (% By Weight)
SCM 12.0 Sodium laureth sulfate* 4.0 CAPB** 2.5 DVDM Hydantoi n 55%

0.4 Water
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Sample 1 was a commercial product example having one of the highest flash foam levels in

the personal care industry and was used as an internal standard throughout these tests.

T‘he results of this foam- test show that the foéming of the Cg to Cjg SCMI élone was not
quite as good as SLES 'alone, but it still shows synergy with CAPB betaine. This synergy
was similar to other anionic surfactants as shown by the results for Sample 5 when 20% by
weight SCMI was replaced with CAPB. Thus, SCMI can be used with other surfactants and
still maintain excellent foaming properties. The SCMI also shows a consistently tighter,

creamier foam as it has smaller bubble size than SLES in these types of formulations.

A second foaming test was performed using the same parameters as above, but a stripped

~ coco fatty acid chain SCMI was tested in place of a whole coco fatty acid chain SCMI. The

results of this test are shown in Table II:

. ) TABLE 11 _
Sample Ingredients Foam ﬁeight Foam Height | Foam
' (% By Weightj at 0 minutes, | at 10 | Appearance
. ml minutes, ml -
1 80% sodium laury] sulfate 250 235 Open Foam
20% CAPB* -
2 100% sodium lauryl sulfate 255 . | 245 Open Foam
3 . 100% SCMT** 205 205 Creamy,
B tight
3 75% SCMI** 220 215 Creamy,
25% CAPB* . Tight
5 82% SCM[*** : 230 ' 230 - Creamy,
18% CAPB* Tight

* Cocoamidopropyl Betaine (EMPIGEN® BS/FA)
** SCMI produced from C;» to Cy; stripped coco fatty acid
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g.s. to 100.0 *EMPI COLCO ESB70 ** EMP1GEN(r) BS/ FA 10Al

formul ati ons produced above using SCM as the primary surfactant form
a clear solution that was hydrolytically stable when stored. In
conpari son, when SCM was replaced with SCI as the prinmary

surfactant, the formul ati ons were cloudy and separate when st or ed.
Therefore, the use of SCM as a primary surfactant in personal care

cl eansers was desirable since it was highly soluble, hydrolytically
stable and mlder to the skin. 15 EXAMPLE 31 To determ ne the
solubility in conbination with taurates of SCI, SCM and SCEl, three
sol uti ong

: ‘ _ :
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and were similar to SLES/betaine performance. Furthermore, the C)> to Ci3 SCMI was again
5  synergistic with CAPB as shown by the results for Samples 4 and 5 when 25% and 18% by
weight of SCMI was replaced with CAPB. Thus, SCMI can be used with other surfactants

and still maintain or improve excellent foaming properties.

Finally, as shown in Figures 1A and 1B, the foam appearance of SCMI was tighter and
10 creamier than SLES or SLS based cleansers making the use of SCMI in personal care
cleansers highly desirable. All samples shown in Figures 1A and 1B were at 0.5% active of

surfactant.

EXAMPLE 29

15 Zein Irritation Score

To evaluate the mildness of the products of the present invention, Zein scores were

determined for a variety of sulfate and isethionate surfactants and their scores are reported in

Table I11: _
20 TABLE 111

Product ' Zein Score (mg N/100 ml solution)
Sodium Lauryl Sulfate 527
“Sodium Cocoyl Isethionate 1254

Sodium Cocoyl Methyl Isethionate 147

Sodium Cocoyl Ethyl Isethionate 104

Sodium Lauroy! Isethionate 160

Sodium Lauroyl Methyl Isethionate 134

Sodium Lauroyl Ethyl Isethionate 187

From these in vitro results, the methyl and ethyl isethionates of the present invention were

expected to be less irritating and therefore milder than sodium cocoy! isethionate which has
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12.5 0 0 SCM 0 12.5 0 .SCE! .0 12.5 Di sodi um Laur oanphoacetate* 3.7
3.7 3.7 Sodi unmvet hyl Cocoyl Taurate 9 9

10

15

20

25

been noted in the literature to be a non-skin irritant and eye irritant at levels of 10% by

weight. The lower the Zein score, the more mild the composition.

EXAMPLE 30
Use of Sodium Cocoyl Methyl Isethionate as a Primary Surfactant in High Foaming Personal

Cleansers

An SCMI Concentrate can be prodﬁced by directly adding the molten SCMI produced, sﬁch
as in Example 3, into a solution of water and betaines (e.g. EMBIGEN@ BS/FA, Huntsman
Corporation, The Woodlands, Texas); If the SCMI was in a powder or flaked form, the
SCMI Concentrate may _be formed by dissolving the SCM1 pc;wder or ﬂakeslin a solution

containing cold water and betaines.

The SCM1 Concentrate that was formed was a white pearlescent solution having a viscosity
ranging from 3000-5000 Cps; ‘The SCMI Concentrate was easy to handle and its physical
properties were similar to sodium laureth sulfate (e.g. EMPICOL®, Huntsman Corporation,
The Woodlands, Texas) allowing for its use in existing manufacturing facilities without the

need for equipment upgrades.
As shown in Table IV, the SCMI Concentrate can be formulated as follows:

TABLE [V — SCMI Concentrate Formulation

lngredient Amount

(% By Weight)
SCM1 24.0
CAPB* . 17.0
DMDM Hydantoin 04
Water g.s. to 100.0
*EMPIGEN® BS/FA

The SCMI! Concentrate can be used in the formulation of a variety of personal care

cleansers as shown in Tables V to X1.
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g.s.

9 Sodi unXyl ene Sul fonate 0.8 0.8 0.8 Propylene Gycol 1.9 1.9 1.9
DVDVHydant oi n 55% 0. 22 0.22 0.22 Water g.s. to 100.0 gq.s. to 100.0
to 100.0
TABLE V - Simple Economic Shampoo Formulation
Ingredient . Amount
' (% By Weight)
SCMI 8.0
CAPB* 2.0
Sodiuvm laureth sulfate** 1.8
DMDM Hydantoin 55% 0.4
Water q.s. to 100.0
*EMPIGEN@ BS/FA
*EMPICOL® ESB _
o TABLE VI — Low Irritation Shampoo Formulation
Ingredient - Amount
(% By Weight)
SCMI 5.0
Disodium -Lauroamphoat;:etate* 2.8
'| Polysorbate 80 4.9
DMDM Hydantoin 55% 0.4 .
Water q.s.t0 1000

10

*EMPIGEN® CDL60P

TABLE V11 — Baby Shampoo Formulation

Ingredient Amount
(% By Weight)
SCMI 4.0
Disodium Lauroamphoacetate* 3.0
Polysorbate 80 ' 5.9
DMDM Hydantoin 55% 04
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Solubili?§p%kper|nents Surfoni c SCML Hefs® denpnstrated its ability to
enhance mmmcp{ydbmbmyswf SC' and AGS-13l4 1n 15 Tornulati ons which
coul dn' —have—been nnccn ble-otherwi-se—{SCML—could-be-used—as nrl aa=TAV]
and/ or §@€@ﬁdary surfactant to enhance ‘h%t$éqqgrnance and reduce t he
skin irritation ITevels. The fornulaftions below denonstrate these but
not limgted to thenlonl . The following are exanple formul ations
havi ng SE¥fr! ® CINPUGS- 1214P i xtures. 20EXAMPLE 32 A reduced
irritat I*G‘FEMBIG@N@tBSYB‘AUSI ng SCM and SLS was prepar ed as follows.
The foll ow ng components were added:
10 _
TABLE 1X — Economic Liquid Soap Formulation
Ingredient Amount
(% By Weight) -

SCMI 49

Disodium Lauroamphoacetate* 3.0

CAPB#** 2.2

DMDM Hydantoin** 0.4

Water g.s. to 100.0

*EMPIGEN® NHSSA

5

** EMPIGEN® BS/FA
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I ngr edi ent Anount (% by wei ght) SCML Sol ution (30% solids)30.50 SLS
Sol i ds2.00 CapB (35% solids)2.50 KC1 Solidl. 00 Water and
Preservativeqs to 100, and then all of the conponents were wei ghed
into a beaker and warmed up to 50-55C to dissolve all solids and

cool ed to about 30C. Solid KCI was added and m xed well to desired
25vi scosity and then added, desired preservative. The cl ear viscous
liquid had a viscosity of 2760Cps@ 30 rpm Spindle #3 and had a pH of
6.30 EXAMPLE 33 A reduced irritation formulation using SCM and

AGS- 1214P was prepared as follows. The follow ng conmponents were

added: | ngredi ent Amount (% kgh SCM . sol ution (30% solids)30.50
AGS- 1214P_(57% sol i ds) 9. oo%bég‘?olg@?‘gg%)'%%?ﬁ%%?%@a‘l?&coam de NMBA2. 00

KCl sol|itdgrédient Amount
(% By Weight)

SCMlI 10.2

Sodium laureth sulfate* 3.9

CAPB** 2.5

DMDM Hydantoin 55% . Q.4

Water q.s. to'100.0

*EMPICOL® ESB70

** EMPIGEN® BS/FA

5 ' .
TABLE XI — Concentrated Shower gel Fom'mlation -
Ingredient . Amount -
(% By Weight)

SCM1 12.0

Sodium laureth sulfate* 4.0

CAPB** 2.5

DMDM Hydantoin 55% 04 .

Water ‘ q.s. to 100.0

*EMPICOL® ESB70

** EMPIGEN® BS/FA

10 All formulations produced above using SCMI as the primary surfactant form a clear .
solution that was hydrolytically stable when stored. In. comparison, when SCMI was
replaced with SCI as the primary surfactant, the formulations were cloudy and separate
when stored. Therefore, the use of SCMI as a primary surfactant in personal care cleansers
was desirable since it was highly soluble, hydrolytically stable and milder to the skin.
15
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Water and preservative@ to 100, 5 and then all of the conponents

were wei ghed into a beaker and warmed up to 50-55C to dissolve all
solids and cooled to about 30C. Solid KCl1 was added and m xed well to
desired viscosity and then added desired preservative. The clear
viscous liquid had a viscosity of 17972cps@5 rpm Spindle # 3 and

had a pH of 6.30 10EXAMPLE 34 A reduced irritation fornul ation using
SCM and SCI was prepared as follows. The foll ow ng conponents were
added: 1 ngredi ent Amount (% by wei ght) SCM sol ution (30% solids)30.00
SCl (solid)5.00 CapB (35% solids)2.00 Cocoam de MEA2. 00 KO soli d0.50
Water and preservative@ to 100, 51 é’?@&ggl of the conmponents were
wei ghed into a beaker and war ned 3% £ -55C to dissolve all solids
and coollrddéternsihe ube 36KubiliBplin dottGinatias veiddeshraedofMSKEIS@MI| ankdoSCEI, three
desired 15viscosity and .then added desired preservative. The a

Vi scous PIRAAT i PRI ARG R CaprahE o B A, Ve BB fpagech
a pH of donath orXdNIRLE: SEH 1 PandeiUiEleahd ¢ach tcattiamed ftlor follbeirgoingtedients £GHbwn
SLS and iC%Jaf)l%)&f“-l atin was prepared as follows. The following
conponent' s "Were ‘added: | ngredi ent Anount (% by wei ght)

TABLE X1 - Solubility in Taurate

Ingredient Solution 1 Solution 2 Solution 3

_ (% By Weight) (% By Weight) (% By Weight)
sCl | i25 0 o
SCMI _ 0 12.5 c
SCEI |0 0 12.5
Disodium 3.7 137 37
Lauroamphoacetate* |
Sodium  Methyl |9 5 5
Cocoyl Taurate '
Sodium Xylene | 0.8 ‘ 0.8 0.3
Sulfonate .
Propylene Glycol | 1.9 ' 1.9 . . 1.9
DMDM _ Hydantoin | 0.22 022 . : 0.22
55% I | |
Water . q.s. to 100.0 g.s. to 100.0 g.s. to 100.0
*EMPIGEN® CDL60P |

10  Consideration must be given to the fact that although this invention has been described and
disclosed in relation to certain preferred embodiments, obvidus equivalent modifications and’
alterations thereof will become apparent to one of ordinary skill in this art upon reading and
understanding this specification and the claims appended hereto. The present disclosure
includes the subject matter defined by any combination of any one of the various claims

15 appended hereto with any one or more of the remaining claims, including the incorporation of
the features and/or limitations of any dependent claim, singly or in combination with features

and/or limitations of any one or more of the other dependent claims, with features and/or
- 56



SCM solution (30% solids)40.00 SLS (solids)2.00 CapB (35%
solids)2.00 Cocoam de MEA2.00 KCI solidl.00 1% gello gelatin Water
and preservative@® to 100, and then all of the conponents were

wei ghed into a beaker and warmed up to 50-55C to 5 dissolve al

solids and cool ed to about 30C. Solid KCI was added and mi xed well to
desired viscosity and then added desired preservative. The clear
viscous |liquid had a viscosity of 3363cps(r) 30 rpm Spindle #3 and
had a pH of 6.30 EXAMPLE 36 10A reduced irritation formrulation using
SCM I, AGS-1214P and Cello Celatin was prepared as follows. The

f ol | owi y t re ed: ..l.naredi t (% '
Sol utt o SBRE B RE ' & ARACEE el BRGELBRNATRNAL St L A8l aédibent
sol i ds) 2i1090s Qo dluanbrdgindBaRt BéngK@adswidi applied Q@ Wy ahdeperieat Clainv\&e enodified.
preservat,i.v . 0 n hengal | h ; mqg
o s ot B0 hGudeleoRhifladdic Be i, il G GGTRORENNR YEpfe, WP AIE e the
cpol ed_ tindepbudent 38iths Goh itk f&ﬂhrea/asd/adﬂmﬂam qﬁau@demieﬂ‘tpendpnd elsim ¢alarrive
vi scesi Ly andyhhe {‘ndéﬁé'n%g?td%'n{,%tho{h%S@&X%'idg"@epe;f&‘e%t ClSRL iV IRRG Whinal text
l'iquid haa a VvIiscosity o :
being read and applied to any independent claim so modified. Accordingly, the presently
disclosed invention was intended to cover all such modifications and alterations, and was
limited only by the scope of the claims which follow, in view of the foregoing and other
contents of this specification. _Throughout this specification, various percentages haye been

10 set forth and these percéntages all refer to percent by weight, unless set-forth to the contrary.
Blend Solubility Experiments:

Surfonic SCMI has demonstrated its ability to enhance the solubility of SCI and AGS-1214 in

15  formulations which couldn’t have been possible otherwise. SCMI could be used as primary
~ and/or secondary surfactant to enhance the performance and reduce the skin irritation levels.
The formulations below demonstrate these but not limited to them only. The following are

" example formulations having SCM1, SC, and AGS-1214P mixtures.

20 EXAMPLE 32
A reduced irritation formulation using SCMI and SLS was prepared as follows. The

following components were added:

Ingredient Amount (% by weight)
SCMI1 Solution (30% solids) ' 30.50
SLS Solids 2,00
CapB (35% solids) ) 2.50
KCl Solid 1.00
Water and Preservative ' qs to 100,

and then all of the components were weighed into a beaker and warmed up to 50-55°C to
dissolve all solids and cooled to about 30°C. Solid KCI was added and mixed well to desired

25  viscosity and then added. desired preservative. The clear viscous liquid had a viscosity of
2760°Cps@ 30 rpm. Spindle # 3 and had a pH of 6.30
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151408cps(r) 30 rpm Spindle # 3 and had a pH of 6.30 EXAMPLE 37 A
reduced irritation fornulation using SCM and SCI was prepared as
follows. The follow ng conponents were added: |ngredientAmount (% by
wei ght) SCM solution (30% solids) 25.00 SCI (solids, 85%ester) 4.70
CapB (35% solids) 2.00 Cocoam de MBA 2.00 KC! solid 1.00 Water and
preservative gqs to 100, and then all of the conponents were wei ghed
Into a beaker and warned up to 50-55C to

EXAMPLE 33
A reduced irritation formulation using SCMI and AGS-1214P was prepared as follows. The

foliowing components were added:

Ingredient Amount (% by weight)
SCMI1 solution (30% solids) 30.50 ‘
AGS-1214P (57% solids) 9.00

CapB (35% solids) 2.50

Cocoamide MEA _ ‘ 2.00

KCl solid ) ' 1.00

Water and preservative ' Qsto 100,

5 and then all of the components were weighed into a beaker and warmed up to 50-55°C to
. dissolve all solids and cooled to about 30°C. Solid KCl was added and mixed well to desired
viscosity and then added desired preservative. The clear viscous liquid had a viscosity of

17972cps@ 5 rpm. Spindle # 3 and had a pH of 6.30

10 .  EXAMPLE 34
A reduced irritation formulation using SCMI and SC! was prepared as follows. The
following components were added:

Ingredient . Amount (% by weight)

SCMI solution (30% solids) =~ 30.00
SCI (solid) 5.00
CapB (35% solids) ‘ 2.00
Cocoamide MEA 2.00

KCl solid . 0.50
Water and preservative - Qsto 100,

and then all of the components were weighed into a beaker and warmed up to 50-55°C to
dissolve all solids and cooled to about 30°C. Solid KCl was added and mixed well to desired

15  viscosity and then added desired preservative. The clear viscous liquid had a viscosity of
5273cps@ 5 rpm. Spindle # 3 and had apH of 6.50
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5 dissolve all solids and cool ed to about 30C. Solid KCI was added
and m xed well to desired viscosity and then added desired
preservative. The clear viscous liquid had a viscosity of 880Cps(r)

30 rpm Spindle #3 and had a pH of 6.50 EXAMPLE 38 10A reduced
irritation formulation using SCM, SLS and Cello Gelatin was prepared
as follows. The follow ng conponents were added: |ngredient Amount (%
by weight) SCM solution (30% solids)25.00 AGS-1214P (57%

sol ids)10. 00 CapB (35% solids)2.00 Cocoam de MBA2.00 KCI solid0.50 1%
gel logel atin Water and preservative( to 100, and then all of the
conponents were weighed into a beakerE){amg ggr:,‘ged up to 50-55C to

di ssolve all solids and cool ed to abou 8 . Solid KC1 was added and
m xed weA Iredged geitatich formodatidny using 3¢h U8 evhddEsile ddelplire yasverepared as

The cle Vi scQu Lguid h Vi.scosi,ty of 151600Cps@30 rpm -

Spi ndl ea}éf%p“ésngﬁﬁzfah%‘gﬁjﬁcé’f"%gfl%? W%%@RHE 39 A reduced irritation:
for mul atihgediesti ng SCML, SCI, and AGS- 1amny\£%bprvqiginbd as fol |l ows.
The fol Is%%]pg)hﬁpor;rlp@aﬁnsto 1dg/yere added: |Q&68dl ent Amount (% by wei ght)

SLS (solids) 2.00
CapB (35% solids) 2.00
Cocoarmide MEA 2.00
KCIl sclid 1.00

" 1% gello gelatin Water and preservative Qs to 100,

and then all of the components were weighed into a beaker and warmed up to 50-55°C to
S  dissolve all solids and cooled to about 30°C. Solid KCI was added and mixed well to desired
viscosity and then added desired preservative. The clear viscous liquid had a viscosity of

3363cps(@ 30 rpm. Spindle # 3 and had a pH of 6.30

EXAMPLE 36
10 A reduced irritation formulation using SCMI, AGS-1214P and Gello Gelatin was prepared as

follows. The following components were added:

Ingredient Amount (% by weight)
SCMI solution (30% soclids) 30.00

AGS-1214P (57% solids) _ 5.00

CapB (35% solids) 2.00

Cocoamide MEA 2.00

KCl solid | 025

2% gellogelatin Water and preservative Qs to 100,

and then all of the components were weighed into a beaker and warmed up to 50-55°C to
dissolve all solids and cooled to about 30°C. Solid KClI was added and mixed well to desired
viscosity and then added desired preservative. The clear viscous liquid had a viscosity of

15 1408cps@ 30 rpm. Spindle # 3 and had a pH of 6.30
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SCML (30% solids) 25.00 SCI solid (85%ester) 3.00 AG S-1214P (57%
solids) 5.00 CapB (35% solids) 2.00 Cocam de MEA 2.00 KC1l (solid)
1.00 Water and preservative & to 100, and then all of the
conponents were wei ghed into a beaker and warned up to 50-55C to

di ssolve all solids and cool ed to about 30C. Solid KCI was added and
m xed well to desired viscosity and then added desired preservati ve.
The clear viscous liquid had a viscosity of 10582cps@ 10 rpm Spindl e
# 3 and had a pH of 6.50 EXAMPLE 40 10A reduced irritation

formul ati on using SCM, SLES and Kel zan ST was prepared as foll ows.
The foll owm ng conponents were added: EXAMPLE 37

A reduced irritation formulation using SCMI and SCI was prepared as follows. The following
components were added:

Ingredient ' "~ Amount (% by weight)

SCMI solution (30% solids) 25.00

SCI (solids, 85% ester) 4.70

CapB (35% solids) 2.00
Cocoamide MEA - : 2,00

KCl solid - 1.00
Water and preservative gs to 100, -

and then all of the components were weighed into a beaker and warmed up to 50-55°C to
5  dissolve all solids and cooled to about 30°C. Solid KCl was added and mixed well to desired
viscosity and then added desired preserva't-ive. The clear viscous liquid had a viscosity of

880°Cps@ 30 rpm. Spindle # 3 and had a pH 0f 6.50

EXAMPLE 38
10 A reduced irritation formulation using SCMI, SLS and Gello Gelatin was prepared as

follows. - The following components were added:

Ingredient . _ Amount (% 'by wei ght)
SCMI solution (30% solids) o 25.00

AGS-1214P (57% solids) o 10.00

CapB (35% solids) ' 2.00

Cocoamide MEA : 2.00

KCl solid | 0.50

1% gellogelatin Water and preservative Qs to 100,

and then all of the components were weighed into a beaker and warmed up to 50-55°C to

dissolve all solids an.d cooled to about 30°C. Solid KC! was added and mixed well to desired

viscosity and then added desired preservative. The clear viscous liquid had a viscosity of
15 1600°Cps@ 30 rpm. Spindle # 3 and had a pH of 7.00. '
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| ngr edi ent Amount (% by wei ght) SCM solution (30% solids) 30.00 SLES
(70% solids) 2.00 CapB (35% solids) 2.00 Cocoam de MEA 2.00 KClI solid
0.00 2% Kel zan ST in Water and preservative g to 100, and then all
of the conmponents were weighed into a beaker and warned up to 50-55C
to dissolve all solids and cool ed to about 30C. and neasured
viscosity and then added desired preservative. This not so clear
viscous liquid had a viscosity of 1770Cps@ 20 rpm Spi ndl e 15#3 and
had a pH of 7.10.

EXAMPLE 39
A reduced irmritation formulation using SCMI, SCI, and AGS-1214P was prepared as follows. .

The following components were added:

Ingredient ‘Amount (% by weight)'
SCMI (30% solids) 25.00

SCI solid (85% ester) . 3.00

AGS-1214P (57% solids) 5.00

CapB (35% solids) " 2.00

Cocamide MEA 2.00

KClI (solid) 100

Water and preservative Qs to 100,

and then all of the compdnents were weighed into a beaker and warmed up to 50-55°C to
" 5 dissolve all solids and cooled to about 30°C. Solid KCI was added and mixed well to desired
viscosity and then added desired preservative. The clear viscous liquid had a viscosity of

10582cps@ 10 rpm. Spindle # 3 and had a pH of 6.50

‘EXAMPLE 40
10 A reduced imritation formulation using SCMI, SLES and Kelzan ST was prepared as follows.

The following components were added:

Ingredient ' Amount (% by weight)
SCMI solution (30% solids) 30.00

SLES (70% solids) 2.00

CapB (35% solids) 2.00

Coc'oémide MEA | 2.00

KCI solid 0.00

2% Kelzan ST in Water and preservative Qs to 100, |
and then all of the com‘ponents.were weighed into a beaker and warmed up to 50-55°C to
dissolve all solids and cooled to about 30°C. and measured viscosity and then added desired
~ preservative. This not so clear viscous liquid had a viscosity of 1770°Cps@ 20 rpm. Spindle
15 - #3 and had a pH of 7.10.
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EXAMPLE 41 A reduced irritation fornulation using SCM and SLS was
prepared as follows. The foll owm ng conponents were added:

I ngr edi ent Amtount (% by wei ght) SCM solution (30% solids)25.00 SLS
(70% sol ids)4.00 CapB (35% solids)2.00 Cocoani de MEA2. 00 KC

solidl. 00 Water and preservative@ to 100, and then all of the
conponents were wei ghed into a beaker and warned up to 50-55C to 5

di ssolve all solids and cooled to about 30C. KCl1 was added, m xed
wel | and neasured viscosity and then added desired preservative. This
clear viscous liquid had a viscosity of 1374cpsg 60 rpm Spindle #3
and had a pH of 6.50. EXAVPLE 42 105&“’[]@?&{?% irritation fornul ation
using SCM and AGS-1214P was prepared as tollows. The foll ow ng '
conponem sredrred iattdidehn fomgylatibre nsiAgOIEN] (H4db§L el aph piepSEl ass fdllowson The

ggg@a?npbléﬁs 3%%%})@%%%%%%&&%@% sol i ds) '-6. 00 CapB (35% solids) 1. 00
: Ingredient . Amount (% by weight)

SCMI solution (30% solids) 25.00

SLS (70% solids) 4.00

CapB (35% solids) . 200

Cocoamide MEA | 2.00

KCl solid 1.00

Water and preservative . Qsto 100,

and then all of the components were weighed into a beaker and warmed up to 50-55°C to

5  dissolve all' solids and cooled to about 30°C. KCl was added,. mixed well and measured
viscosity and then added desired preservative. This clear viscous liquid had a viscosity of
1374cps@ 60 rpm. Spindle # 3 and had a pH of 6.50. |

EXAMPLE 42
"10 A reduced irritation formulation using SCMI and AGS-1214P was prepared as follows. The

following components were added:

Ingredient’ Amount (% by weight)
SCMI solution (10% solids) _ © 30.00

AGS-1214P (57% solids) '6.00

CapB (35% solids) | 1.00

Cocoarnide l\/iEA ’ . 1.00

KCl solid ‘ 1.25

Water and preservative qs to 100,

and then all of the components were weighed into a beaker and warmed up to 50-55°C to
dissolve all solids and cooled to about 30°C. and measured viscosity and then added desired
preservative. This clear viscous liquid had a viscosity of 2238cps@ 10 rpm. Spindle # 3 and
15  hadapH of 6.50. '
EXAMPLE 43
A reduced irritation formulation using SCMI and SOMI was prepared as follows. The

following components were added:
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Water and preservativeqs to 100, and then all of the conponents were
wei ghed into a beaker and warmed up to 50-55C to dissolve all solids
and cool ed to about 30C. and neasured viscosity and then added
desired preservative. This clear viscous liquid had a viscosity of
2238cps@ 10 rpm Spindle #3 and 15had a pH of 6.50. EXAMPLE 43 A
reduced irritation formulation using SCM and SOM was prepared as
follows. The follow ng conponents were added: |ngredi ent Anount (% by
wei ght) SCM solution (10% solids)71.00 SOM (sodi unol eyl

met hyl i set hi onate, 25.00 10% solids) CapB (35% sol i ds) 2. 00 Cocoam de
MBA2. 00 .Ml .so] i d0. 25 .Water and preservat(%(vxgg; bk Qv 1 and then all
of thecl 8 ts were weighed into a nJed up to 50-55C
to di sscSC\‘M] s?dlhnmodmﬁssoad@ cool ed to aBbe0 30C. and neasur ed

Vi scosi t d. t en a s se ive. This clear viscous gel
i ke .matsx?ﬁg ™ VI ccr)% hsgt?' ‘%‘%%%%é%g’zo rpm Spindle #3 and had
a pH of lﬁ%ﬁhhdS) EXAI\/PLE 44 A reduced irritation formul ation using

SCM / SCI Cl was prepared as,f.@llows. The foll ow ng
corrpone({éa\/\@gz ﬁﬂ@d: : 2.08 ' _

Cocoamide MEA . 2.00
KCl solid ' : _ 0.25
Water and preservative qs to 100,

and then all of the components were weighed into a beaker and warmed up to 50-55°C to
dissolve all solids and cooled to about 30°C. and measured viscosity and then added desired
preservative. This clear viscous gel like material had a viscosity of 3539%cps@ 20 rpm.

Spindle # 3 and had a pH of 6.50.

EXAMPLE 44
A reduced irritation formulation using SCMI/SC] blend and SCI was prepared as follows.

The following components were added:

Ingredient Amount (% by weight)
SCMI+SCI (9:1) solid (84.0% active) 5.00 A
Empigen BR (A&W, 35%)) ' 10.00

Empigen CDR-60 (A&W, 35%) 5.00

Empicol SDD/UEF (35%) | 3.00

Glycereth 26 3.00

Water and preservative . gs to 100,

10  and then all of the components were weighed into a beaker and warmed up to 50-55°C to
dissolve all solids and cooled to about 30°C. and measured viscosity and then added desired
preservative. This clear viscous material had a viscosity of 433¢ps@ 100 rpm. Spindle # 3
and had a pH of 7.47 and adjusted to 5.60 with 20% citric acid solution. It remained clear at
7C for three days. '

15 : : EXAMPLE 45 .

| A reduced imitation formulation using SCMI/SCI blend, SLES and Kelzan ST was prepared
as follows. The following components were added:
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| ngr edi ent Amount (% by wei ght) SCM +SC1 (9:1) solid (84.0%
active)5.00 Enpigen BR (A&W 35% ) 10. 00 Enpi gen CDR-60 (A&W 35% 5. 00
Enpi col SDDY UEF (35% 3. 00 G ycereth 263.00 Water and preservativeqs
to 100, 10 and then all of the conponents were wei ghed into a beaker
and warmed up to 50-55C to dissolve all solids and cool ed to about
30C. and neasured viscosity and then added desired preservative. This
clear viscous material had a viscosity of 433cps@100 rpm Spindle #
3 and had a pH of 7.47 and adjusted to 5.60 with 20%citric acid

sol uti on. remai ned clear at 7C for three days. 15EXAMPLE 45 A
reduced lggion formulation using S LES and Kel zan
ST was plr {)grg{d as follows. The foll ow%é"c?o% ent%htiere added:

| ngr edi SEMMACIH(SRYswYd W@L@hﬁ?tlﬁﬂw +SC$.108:2) Solid (82.0%

active) 35%9) 12.0 i gen CDR-60 (A&W 35% 3. 00
Enpi col %ﬁ%ﬁﬁgﬁkﬁ%ﬁ%& 0”d ycereth 263 @ng\at er and preservativegs
to 100, Empigeh€PRabt (A&W.IF$%Donponent s3W8re wei ghed into a beaker and

war med g ssol ve all so idés and cool ed to about 30C.
and rrealsﬁj? 8 \?ﬁ%@é&t@ ar‘?d t hen added desired preservative. This

clear viGlyorsthi?§t eri al had a viscosity3®0 365Cps@ 100 rpm Spindle #3
and had ?P'arg;{pr@segébt%d was | ower ed \qu) 1?&,% citric aC| d to 5.58. It

remai ned cl ear
and then all of the components were weighed into a beaker and warmed up to 50-55°C to

dissolve all solids and cooled to about 30°C. and measured viscosity and then added desired

presel;vati ve. This clear viscous material had a‘viscbsity of 365°Cps@ 100 rpm. Spindle # 3

and had a pH of 6.64 and was lowered with 20% citric acid to 5.58. It remained clear at 7C

5  for three days. - .
' EXAMPLE 46 ~

A reduced irmritation formulation using SCMI/SC1 blend, SLES and Kel;an ST was prepared

as follows. The following components were added:

Ingredient . Amount (% by weight)
SCMI+SCI (7:3) solid (89.0% active) 5.00

Empigen BR (A&W, 35%)) _ 10.00

Empigen CDR-60 (A&W, 35%) 5.00

Empicol SDD/UEF (35%) 3.00

Glycereth 26 3.00

Water and preservative qs to 100,

10l and then all of the components were weighed into a beaker and warmed up to 50-55°C to
dissolve all solids and cooled to about 30°C. and measured viscosity and then added desired
preservative. This clear viscous material had a viscosity of 202cps@ 100 rpm. Spindle # 3
and had a pH of 7.41 and was lowered with 20% citric acid to 5.60. Viscosity was increased
with 0.50g of KCl to 2819¢cps@20 rpm. It remained clear at 7C for three days.

s | |

EXAMPLE 47
A reduced irritation formulation using SCMI/SCI blend, SLES and Kelzan ST was prepared
as follows. The following components were added:
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5for three days. EXAVPLE 46 A reduced irritation formulation using
SCM / SCI bl end, SLES and Kel zan ST was prepared as follows. The

foll ow ng conponents were added: | ngredi ent Anbunt (% by wei ght)
SCML+SCI (7:3) solid (89.0% active)5.00 Enpi gen BR (A&W 35% ) 10. 00
Enpi gen CDR-60 (AW 35% 5. 00 Enpi col SDD/ UEF (35% 3. 00 d ycereth
263. 00 Water and preservativeqs to 100, 10 and then all of the
conponents were wei ghed into a beaker and warnmed up to 50-55C to

di ssolve all solids and cooled to about 30C. and neasured viscosity
and then added desired preServative. This clear viscous material had
a Vi scogjdrkdieht 202cps@ 100 rpm  Spi ndl @ dbudt @3Byhaderty PH of 7. 41 and
was |owered with 20%citric acid to 5.60. Viscosity was increased

with 0. 56MBSGEEH: N eplrbBodge @ty pm | 8-%Fenmi ned clear at 7C for

three dayssisdrBifAMRWEISi)A reduced irgppgtion fornulation using
SCM / SCI_ bl énd LES and ?<e| zan ST was prepared as follows. The

fol | owi FEPRIBHHBREBNES(AENS 38%ed: | ngr 8@Pent Amount (% by wei ght)
SCM +SCI58(t§§Ré&)Sm9)[jgj: 86,J0% act i ve) . 5. §@oENpi gen BR (AGW 35% ) 10. 00

Enpi gen - 60 (AL 5% 5. 00
i g Glycereth 2% W /() 3.00
KCl solid _ ' 0.60
Water and preservative gs to 100,

and then all of the components were weighed into a beaker and warmed up to 50-55°C to

dissolve all solids and cooled to about 30°C. and measured viscosity and’ then added desired
preservative. This clear viscous material had a viscosity of 136cps@ 100 rpm. Spindle # 3

| and had a pH of 7.40 and was lowered with 20% citric acid to 5.64. Viscosity was increased

5 with KCi to 1782¢ps@20 rpm. It remained clear at 7C for three days. No phase separation

even after four freeze and thaw cycles.

EXAMPLE 48

A reduced irritation formulation using SCMI/SCI blend, SLES and Kelzan ST was prepared

10 as follows. The following components were added:

Ingredient . Amount (% by wéi ght)
SCMI+SCI (5:5) solid (82.0% active) 5.00

Empigen BR (A&W, 35%)) 10.00

Empigen CDR-60 {A&W, 35%) 5.00

Empicol SDD/UEF (35%) | 3.00

Glycereth 26 o 3.00

KCI solid 0.50

Water and preservative gs to 100,

and then all of the components were weighed into a beaker and warmed up to 50-55°C to

dissolve all solids and cooled to about 30°C. and measured viscosity and then added desired

preservative. This clear viscous material had a viscosity of 305°Cps@ 100 rpm. Spindle # 3

and had a pH of 7.32 and was lowered with 20% citric acid 'to 5.56. Viscosity was increased
15  with KClI to 1674cps@20 rpm. It remained clear at 7C for three days. No phase separation
even after four freeze and thaw cycles. Solids 15.30%
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SDDY UEF (35% 3.00 d ycereth 263.00 KC1 solid0.60 Water and
preservativeqs to 100, and then all of the conponents were wei ghed
into a beaker and warmed up to 50-55C to dissolve all solids and
cool ed to about 30C. and neasured viscosity and then added desired
preservative. This clear viscous material had a viscosity of
136¢ps(r) 100 rpm Spindle # 3 and had a pH of 7.40 and was | owered
wth 20%citric acid to 5.64. Viscosity was increased 5with KC1l to
1782cps(r)20 rpm It remained clear at 7C for three days. No phase
separation even after four freeze and thaw cycles. EXAMPLE 48 A
reduced irritation formulation using SCM/SClI blend, SLES and Kel zan
ST was prepared 10 as follows. The follow ng conponents were added:

I ngr edi ent Amount (% by wei ght) SCM +SXAMPILE)49%o0lid (82. 0%

i col APAEERHloRSorhio il SEMIBCoT SLER ing Ky Fad hatina

pr eser vatsifolbayes. tThelfolowangdotripenerg$ wweafaddbds conponents were wei ghed

into a r and warned up to 50-55C t,Q_dj I al.l.. solids and
cool ed ng'g lgﬁﬁ 30C. and neasured vi scéqsf?‘?'lﬁgﬁé’y&eé%mgdded desired
pr eser vaBCEMESCINES) sdlah(86d0SE acieve)rat er iSA0 had a vi scosity of
305Cps(r ; i #3 and had of 7.32 and was | owered
W th 20%@?%%%11&&?&%%@@556. Vi scosi t?o@g's increased 15with KC1 to

1674cps (Ehp@iger PRR-6Q (ABNGI3ED cl ear at 508 for three days. No phase -

Enpi col

separ at i gfipicol SOD/UEF (35%) 3.00
Glycereth 26 3.00
" KCl solid 0.50

Water a_nd preservative gs to 100,

5  and then all of the components were weighed into a beaker and warmed up to 50-55°C to
dissolve all solids and cooled to about 30°C. and measured viscosity and then added desired
preservative. This clear viscous material had a viscosity of 199cps@ 100 rpm. Spindle#3 and
had a pH of 7.18 and was Jowered with 20% citric acid to 5.46.. Viscosity was increased with
KCI to 3713cps@20 rpm. It remained clear at 7C for three da.ys. No phase separation even

10  afier four freeze and thaw cycles. Solids 15.50%

_ EXAMPLE 50
A reduced irritation formulation using SCMI/SC] blend, SLES and Kelzan ST was prepared

as follows. The following components were added:

Ingredient Amount (% by weight)
SCMI+SCI (3:7) solid (83.20% active) 5.00 |

Empigen BR (A&W, 35%)) 10.00

Empigen CDR-60 (A&W, 35%) 5.00

Empicol SDD/UEF (35%) 3,00

Glycereth 26 3.00

KCl solid 0.50

Water and preservative gs to 100,

15 and then all of the components were weighed into a beaker and warmed up to 50-55°C to

dissolve all solids and cooled to about 30°C. and measured viscosity and then added desired
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even after four freeze and thaw cycles. Solids 15.30% 65 EXAMPLE 49
A reduced irritation fornulation using SCM/SClI blend, SLES and

Kel zan ST was prepared as follows. The foll ow ng conponents were
added: | ngredi ent Amount (% by wei ght) SCM +SClI (4:6) solid (86.30%
active)5.00 Enpigen BR (A&W 35% ) 10. 00 Enpi gen CDR-60 (A&W 35% 5. 00
Enpi col SDDY UEF (35% 3. 00 d ycereth 263. 00 KC solid0.50 Water and
preservativegs to 100, 5 and then all of the conponents were wei ghed
into a beaker and warmed up to 50-55C to dissolve all solids and

cool ed to about 30C. and neasured viscosity and then added desired

preservative. This. clear viscous mater,i al a,viscosity., of C

D00 £ pim PRSI T ot A A e, R a8 Mgt & Bigotinl e SrRlsRd 20
citric agpntl SpindledB 3 Mdsledsa i 91320 nad easddwetet hwilC20%00ciB %130 s@ 3B5. It
rom It remained cl t /C for three days. No phase.separation even
Ot t er TOER S af 26 A0F RiSE dB oo AP HparrkOn BURE RATERr Bioest 2 i
reduced dyklest Sdlidenn6f30%4rul at i on usi ng SCMJSCl bl end, "SLES and Kel zan

ST was prepared as follows. The foll qw onents were added:
| ngr &di ent Amount (% by wei ght) . SCM +%’RWSO| id (83.20%

act i ve) 5AG€duced irritation formulation using SCMI/SCIblend, SLES and Kelzan ST was prepared

as follows. The following components were added:

Ingredient Amount (% by weight)
SCMI+SCI (2:8) solid (80.60% active) 5.00

Empigen BR (A&W, 35%)) 110.00

Empigen CDR-60 (A& W, 35%) 5.00

Empicol SDD/UEF (35%) 3.00

Glycereth 26 - 3,00

KCl sokid | 0.50

Water and preservative | . gs to 100

and then all of the components were weighed into a beaker and warmed up to 50-55°C to
dissolve all solids and cooled to about 30°C. and measured viscosity and then added desired
10  preservative. This clear material was mixed KCl and has a viscosity of 8242cps(@ 10 rpm.
Spindle # 3 and had a pH of 7.16 and was lowered with 20% citric acid to 5.50. It remained
clear at 7C for three days. No phése separation even after four freeze and thaw cycles and

remained clear at room temperature, Solids 16.16%

IS EXAMPLE 52 _ _
A reduced irritation formulation using SCMI/SCI blend, SLES and Kelzan ST was prepared

as follows. The following components were added:

Ingredient : - Amount (% by weight)
SCMI+SCI (1:9) solid (83.60% active) 5.00 ‘

Empigen BR (A&W, 35%)) 10.00

Empigen CDR-60 (A&W, 35%) 5.00

Empicol SDD/UEF (35%) 3.00

Glycereth 26 3.00
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Enpi gen BR (A&W 35% ) 10. 00 Enpi gen CDR-60 (AW 35% 5. 00 Enpi col
SDDY UEF (35% 3.00 d ycereth 263.00 KC1 solid0.50 Water and
preservativegs.to 100, 15 and then all of the conponents were wei ghed
into a beaker and warmed up to 50-55C to dissolve all solids and

cool ed to about 30C. and neasured viscosity and then added desired 66
preservative. This clear material was m xed with KCI and has a
viscosity of 4751cps@20 rpm Spindle # 3 and had a pH of 7.27 and
was |lowered with 20%citric acid to 5.65. It renmained clear at 7C for
three days. No phase separation even after four freeze and thaw

cycI es. Koldotig 16. 30% 5EXAMPLE 51 A redwoed irritation formul ation
usi ng SCMYSCI b] end, SLES and Kel zan ST was_prepared as foll ows.. The
fol | owi YaEhHIRIETA6AtNEr e added: | ngr el E’n’c(ﬁ%munt (% by wei ght)

SCM +SClani 2néh) alt itk é&%&@%@s&@ér&:w 0ink R ibesker Bid (WAeWEd 3:5%)51)059@: to .
Enpi gen CDR- 60 (A&W - icol SDDY UEF (359 3,00 G ycereth

263. 00 @@fogfaa;loqghgg) and cooled to about 30°C. and measured vnscosuy and then added desired
preservative. This clear material was mixed with KCl and has a viscosity of 980°Cps@ 100
rpm. Spindle#3 and had a pH of 7.56 and was lowered with 20% citric acid 1o 4.95. It

5 remained clear at 7C for three days. No phase separation even after four freeze and thaw.

cycles and remained clear at roorn temperature. Solids 15.60%
While the foregoing was directed to various embodiments of the invention, other and further

embodiments of the invention may be devised without departing from the basic scope thereof

10 and the scope thereof is determined by the claims that follow.
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Water and preservativeqs to 100 and then all of the conponents were
wei ghed into a beaker and warmed up to 50-55C to dissolve all solids
and cool ed to about 30C. and neasured viscosity and then added
desired 10 preservative. This clear material was m xed KC1-and has a
viscosity of 8242cps@ 10 rpm Spindle #3 and had a pH of 7.16 and was
| owered with 20%citric acid to 5.50. It remained clear at 7C for
three days. No phase separation even after font- freeze and thaw
cycles and remained clear at roomtenperature. Solids 16.16%
15EXAMPLE 52 A reduced irritation formnulation using SCM/SCl bl end,
SLES and _Kel zan ST was prepared as follows. The follow ng conponents
wer e add@dat Isfglaimed Is: Anpunt (% by wei ght) SCM +SCl (1:9) solid
(83.60% active)5.00 Enpigen BR (A&W 35% ) 10. 00 Enpi gen CDR -60
(ABCcW 35%5.00 Enpi col SDDY UEF (35% 3.00 dycereth 263.00 KC1

sol i d0. 50 Wt proses§ cpI@EERgat i veqs to 100, and then all of the
conponent s Wes&vinkiah Péﬂst' dﬂk%llﬁléﬂ% dkfle HAVGH %fvfé%ﬁ 2WRd BLartdnaeémd; 0

di ssolve all 'solids and cooled to about 8 nmeasur ed VISCOSIty
and t hen addémowaéweraeéqm@gé?lvmmprmm%a br %ﬁter%amn al was m xed

wi th KCl1 and &aﬁc&%/m%myteweq{m&8m8@=%Qca.gnsolm.ﬁ%ﬂ#%aﬁﬁmﬁg a®pH

pH of 7.56 and was Towered with 20%citric acid to 4.95. It remained
cl ear atbefresn@bopt:§ and 2ays!%:RBd phase separation even after four
freeze and tf’faﬂzhv\%)iqﬁﬁﬁxaﬂﬂ remai ned cl ear at room tenperature.
Solids 15.60% ile the foregoing was directed to various

enbodi nents of thddi nvé‘rﬁ‘isb‘ﬁomgﬁ}ﬁ‘éﬂngé MG Rer enbodi nents of the
invention may be devised wi thout departing fromthe basic scope

t hereof 10and the scope thereof IiltlsR@Iet erm ned by the clains that

follow What Is Cained Is:
. " HO~CHCH—S$0;

wherein R, and R; are straight chain or branched C; to C¢ alky! groups, and

(ii) a second isomer having the structure:

B R

HOTCHCH™ SOy

. wherein R; and R, is a straight chain or branched C, to Cg alkyl group, and
wherein a molar ratio of th;: first isomer and the second isomer ranges from about 19:1 to
about 1:19.
2. A process comprising:
' providing at least ;me alkylene oxide having between 2 and 8 carbon atoms;

providing an aqueous solution comprising a bi-sulfite anion; |

contacting the alkylene oxide with the aqueous solution while maintaining a pH
between about 5 and about 10; and

forming a mixture of

25 (i) a first isomer having the structure:

i
HO—CHCH—S0;
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| . A process conprising: providing at | east one al kyl ene oxi de havi ng
between 2 and 8 carbon atons; providing an aqueous sol ution
conprising a bi-sulfite anion; contacting the al kyl ene oxi de
wi th the aqueous solution while maintaining a pH between about 5 and
about 10; and forming a mxture of (i) a first isoner having the
structure: RI R2 Il 1-10-CHCH -S03 wherein RI and R2 are straight
chain or branched C to C6 al kyl groups, and (ii) a second isoner
having the structure: *3 *4 HO CHCH - SO03" wherein R3 and 124 is a
straight chain or branched CI to C6 al kyl group, and wherein a nol ar

ratio of the fidsh # Ssgqes&a%ﬂdcﬂah.w@ﬁﬂa%'é%%e hRAGESud LTk ARUHydrogen

19:1 to about 1:19. 2. cess conprisin provi di ng at |'east o
al kyl ene oxi déorhaﬂndri@teﬁéilmﬁhotil BhdRBarehydosemt ons; provi ding an

aqueous sol ution qgﬁrprlasgeg&daisprhms%lvfﬁ e SRIcARe: contacting the
al kyl ene oxide wi th”the aqueous sol Ut on whil e mai ntai ning a pH

bet ween about 5 and about 10; and % $n1ng a mxture of 25(i)a first
i somer having the structure:- 374

HOTCHCH™— SOy
wherein R; is a hydrogen atom and Ry is a straight chain or branched C, to Cs alky!
group, and alternatively both R3, R4 are hydrogen,
wherein a molar ratio of the first isoirier and the second isomer ranges from about
19:1 to about 1:19,

3. The process according to claim 2, wherein the molar ratio of the first isomer and the

second isomer ranges from about 15:1 to about 1:15.

4. The process accordmg to claim 2, wherein the molar ratio of the first isomer and the

second isomer ranges from about 19:1 to about 4:1.

5. The process according to claims 2-4, wherein the agueous solution of bi-sulfite ions
corﬁprises an ion selected from the group consisting of sodium, potassium, lithium, magnesium,
calcium, ammonium, and combinations thereof, optionally the aqueous solution is comprised of
sulfite ions and bi-sulfite ions, px-'eferably the aqueous solution comprises 25 wt. % to 99 wt. %
sulfite ions and 1 Wi, % to 75. wt. % bi-sulfite ions, preferably the aqueous solution comprises
40 wt. % t0 99 wt. % s_.ulﬁte ions and 1 wt. % to 60 wt. % bi-sulfite jons.

6. The process according to claims 2-5, wherein the alkylene oxide is selected from the

group consisting of ethylene oxide, propylene oxide, butylene oxide and combinations thereof.
7. The process according to claim 2-6, wherein the at least one alkylene oxide comprises

6} a first alkylene oxide selected from the group consisting of ethylene oxide,

propylene oxide, butylene oxide and combinations thereof;
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Rl R2 Il HO-CHCH -SG3 wherein R is a straight chain or branched C
to C6 alkyl group and R2 is a hydrogen atom and alternatively both
Rl, R2 are hydrogen (ii)a second isomer having the structure:

HO- CHCH S03- wherein R3 is a hydrogen atomand R4 is a straight chain
or branched Cl1 to C6 al kyl group, and alternatively both R3, R4 are
hydrogen, wherein a nolar ratio of the first isonmer and the second

i somer ranges fromabout 19:1 to about 1:19. 3. The process
according to claim?2, wherein the nolar ratio of the first isomer and
t he second isomer ranges fromabout 15:1 to about 1:15. 4. The

process accongy Ng ot QebhPhifyidne WAIBE ShIBtE GofOE', 51.@ éd?lsi@ﬂtmé Qﬁetﬁ}léé& ox1de

i somer and the second | soner ranges from about : ab :
The prodsenyiasoxidsi hetytese ekide pad Zombingpesdhereety evhaffueéveﬁrgtcﬂ"eulfrr@rpxeﬁe is

bi - sul f'&ﬁer&:&%u?@n@ﬂédo%@%lk@ﬁnbQﬁdé%ﬁsbmaﬁj}omthe group consisting
of sodium potassium [Iithrum magnesium cal cium amoni um and

conbi nat i ons Gibler aothirdgkylensapxige selected)fleputesepup iconsistiog irghylensdoxide,

sul fi te;Jrag&en%q,a@bu%}ileﬁes&ﬁ,d'e%ém,mﬁ;t%%mryoﬁ he aqueous sol ution
conprises 25 w. to 99 . %sulfiteions and 1 w. %to 75. wm. %

bi-sulfite ions, preferably the aqueous solution conprises 40 wt. %

to 99 wg % E‘\’I*i‘llef dsd %rdﬁféd( :L‘ldf‘ﬁ] 7 WnbRirPRe Wrst a%ﬂne%ﬂldfe'c%ﬁlph%iaropﬁene

The process accordln - wherein th | ene oxid

sel ect e®xidecmdtthe S@P@b plkylsne oxle ﬁgmaﬂwétbnwl@qewﬁ@ a&emﬁswe}yyb@ fiest alkylene

oxi de, RfdklBRPri g@é’x\g o&RERhN AL sEdRd hiRGIRObxide &-cthiieBXREESS
according to ¢ a wherein the at | east ‘one al kyl ene oxi de

conpri ses ' (|)a first al kyl ene oxide selected fromthe group

consi stigg omﬂtﬂwde@@ef S%intke7-8 PRGN ANR0RX kAR, ofHE rllrse RBcyRAE @Rid8NE second
conblnatlons t here a second aIkyI OX|de sel ected

£ om { eGSR g Giereidhy i BB 8 mAREID Gh U eRPUIene oxide o

but yl engeeni diyRne okiae i thal alkykené baaeRfabomher-ebhglekver.f i rst al kyl ene
oxide is different fromthe second al kyl ene oxide; and optionally

(iti) athird allcylene oxide selected fromthe group consisting of

et hyl engooXi dhe ppdceiydcetiding}b dRimd LBy Wheeih Ryxdnder Adte indviBid)Bt dedted from
t her eof .
‘the group consisting of methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, isobutyl, tert-buty!,

and combinations thereof.
11. The pro;.:ess according to claims 1-10, wherein the pH is between about 6 and about 8.

12. A process comprising;

providing a hydroxide solution;

providing sulfur ledee

providing at least one alkylene oxide having between 2 and 8 carbon atoms per
molecule;

forming a mixture of

{i) a first isomer having the structure:

1[11 1.?2
HO—CHCH-—S0;
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8. The process according to claim7, wherein the first al kyl ene oxi de
conprises propyl ene oxide and the second all cyl ene oxide conprises
butyl ene oxide, alternatively the first al kyl ene oxi de conpri ses
propyl ene oxi de and the second al kyl ene oxide is ethyl ene oxide. 9.
The process of clains 7-8, wherein a nolar ratio of the first

al kyl ene oxi de to second al kyl ene oxide is about 1:1 or greater, and
optionally a nolar ratio of the first al kylene oxide to second

al kyl ene oxide to third al kyl ene oxide is about 1:1:1 or greater.

10. The process according to clains 1-9, wherein 121 and 114 are

i ndi vi dual 'y ﬁaéreﬁ:tmﬂlsfar@mgﬂﬁehghwmrmﬁ@d st tmg6 @Iﬁcyn%bby'and &b hyh hydrogen
propyl, |soproE%#%%fq bu yI |30E58g tert-butyl, and

conbi nati ons §t alte ?PVdV %ﬁng to clainms 1-10,
wherein the pHis (@gt meggbcahwmbn@rmn@hagh&m 12. A process
conprising: providing a hydroxide solution; providing sulfur dioxide;

provi ding at | east one al kyl ene OXEQSQhaV|ng between 2 and 8 carbon
atons per nolecule; formng a nl gF%a first isomer having the
structure: R R Il El O CHCH - Oéz‘ﬁﬁer is a straight chain
or branched C to C6 al kyl group and R2 is a hydrogen atom and
alternati vel ywbﬁr’éiﬂ Rlis aydesgenyehQ@aIR, i ial shraighe €l ot SRiERed @Y 1d1g; alkyl
the structure: ;t4 HO-CHCH SG wherein 123 is a hydrogen atom and R4
is a strai ght¥8M% n or branched CL to C6 al kyl group,

wherein the mixture is formed while maintaining a pH of between about 7 and about

8; and alternatively both R, Ry are hydrogen. '
wherein a molar ratio of the first isomer and the second isomer is ranges from about’

19:1 to about 4:1.

13. The process of claim 12, wherein the at least one alkylene oxide, the hydroxide

olution, and the sulfur dioxide are provided at substantially the same time.

14.  The process of claims 12-13, wherein the combination of hydroxide solution and
sulfur dioxide forms bi-sulfite ions, and the at least one alkylene oxide is provided after the
bi-sulfite ions are formed, optionally the combination of hydroxide solution and sulfur
dioxide form a solution comprising sulfite ions and bi-sulfite ions, preferably the aqueous
solution comprises 25 wt. % to 99 wt. % sulfite ions and 1 wt. % to 75. wt. % bi-sulfite ions;
preferably the aqueous solution comprises 40 wt. % to 99 wt. % sulfite ions and 1 wt. % to 60

wt. % bi-sulfite ions.

15. The process according to claims 12-14, wherein the hydroxide solution is at least 10%

by weight sodium hydroxide.
16. The process according to claims 12-15, wherein the hydroxide solution comprises an ion

selected from the group consisting of sodium, potassium, lithium, magnesium, calcium,

ammonium, and combinations thereof.
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wherein the mxture is forned while maintaining a pl-1 of between
about 7 and about 8; and alternatively both R3, 124 are hydrogen.
wherein a nolar ratio of the first isonmer and the second isoner is
ranges from about 19:1 to about 4:1. 13. The process of claim 12,
wherein the at | east one al kyl ene oxi de, the hydroxi de solution, and
the sul fur dioxide are provided at substantially the sanme tinme. 14.
The process of clains 12-13, wherein the conbination of hydroxide
solution and sul fur dioxide forms bi-sulfite ions, and the at | east
one al kyl ene oxide is provided after the bi-sulfite ions are forned,
opt i onaljhy  t g,eCorablsaabding o NSIFRXI X85, S9hdthih ORe 30 deait bhdlEIGIeRE | HSte is
forma solution conprising sulfite ions and bi-sulfite ions,

pr ef er atsPipcieh drom the geug SPRYSEE LopRIPYiskss opide.fthylene oxidg hyfyleng, oxide, and
sul fite bRtk therdbs %to 75 wt. %bi-sulfite ions, preferably the
aqueous solution conprises 40 wt. %to 99 w. Wbsulfite ions and 1

w. %to 60 wt. %bisulfite ions. 15. The process according to

claim %3- 14,Th@*}ﬁé&hﬁaécbﬂxﬂpﬂrc%hQQZslﬁ| WhiRth the afieadt@Rs i RYe B¥ide further
wei ght sodi um hydr oxi de . The process according to claims 12-15,
wherei n the KPEWPHXGSde sol ution conprises an ion selected fromthe

group consi sgi)ng Qf s AiyTBne RIARS SldBd l’rbhhﬂlerﬁroﬁfﬁgaﬁs%hldénofce@ly@édén&x:de
anmoni um and conbi nations thereof. 17.The process -according 't

cl ai s PrepyEne gRideditylensoxide, adeombipations teteafie oxide i s sel ect ed

fromthe gr ogﬁ) CONSéetbid Sk AbndP6 A0 k@BReP KbfEthe BHdip! ANEstRE! GFesthylene oxide,
butyl ene oxi and caonbi nati ons thereof. 18, The process according to

clai ms PRPYEnegKIeHyEnfpxide, pdcombiptions Wﬂ@%éﬂ%&nt@éa%rt her

conpri ses: (m) a( ihirdaalfyiéret oAbk ydlened %hﬁmesgb@pc&@hs‘tmgmftdﬂ@la{e%e '
consi sting et hyl ene OX|de(f rogéLene oxi de ut yl ene, oxi de, an
conbi natPrw: "Fﬁ’é pputylenes oxide ang combuation thersrk yyheren BiifiRd a&k@mw‘le the

f r om t hee@ndulkylsng skidk) ang tafthied iyl leneoxadd ﬂecadhrdiﬂbi'bﬁne oxi de,
but yl ene oxi de, and conbi nations thereof; and optionally (i)
a third-allcylene oxide selected fromthe group consisting of
et hyl end9oxi die ppcro@@ydcecbrdmgm daim b&t%eﬂﬁﬁﬂle(ﬁfktdﬂ()%'hd omlmaomﬂﬁse@ propylene .

t her eof t he ene OXI t he s

and ¢ he oreATa i STEnd afigleng o s SiTemes PR rpote; 8w Y o Bt Siene
accor di ngide@ompasanpidhylent exide and the sédond tilkglehy badeis@ttiytbae oxidpar i ses
propyl ene oxide and the second al kyl cne oxi de conpri ses butyl ene
oxide, alternatively the first al kyl ene oxi de conpri ses propyl ene

oxi de anR@. t h&hseeawess afl dajine 18-18xwkeeins: raolhlytae'uef el foet. alRQentlogiderto seead
of clai r th

second gﬁiﬂﬁ g%(%idg\)':? X Il 2 l%bgpeta%i afﬁ o'pponafllgt erISolar ra'f\‘}) o?{h@éjrsglaﬁv?ene ox‘dte%
ratio ofseQOhé alkiylese ozikk 1 thiré allkyledeoxide setboutd al kuygren@r oxide to third

al kyl ene oxide is about 1:1:1 or greater. 21.The process according to

clainms 12-20, wherein 111 and R4 are individually sel ected
21. The process according to claims 12-20, wherein R; and Ry are individually selected

" from the group consisting of methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, iscbutyl, tert-

butyl, and combinations thereof.
22. An composition of rhatter, comprising:
a mixture of

(i) a first isomer having the structure:

wherein R, is a straight chain or branched C, t6 Ce alkyl group and R; is a hydrogen
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fromthe group consisting of nmethyl, ethyl, propyl, isopropyl, butyl,
sec-butyl, isobutyl, tertbutyl, and conbinations thereof. 22..An
conposition of matter, conprising: a mxture of (i) a first isoner
having the structure: wherein Rl is a straight chain or branched Cl
to C6 alkyl group and R2 is a hydrogen R R2 Il HO CHCH SO03 atom
and (ii) a second isomer having the structure: ;14 HO CHCH S03-
wherein R3 is a hydrogen atomand R4 is a straight chain or branched
Cl to C6 al kyl group, and wherein a nolar ratio of the first isoner
and the second isomer ranges fromabout 4:1 to about 19:1, wherein
the conposition is water soluble. 23. The conposition of claim 22,
wherein 121 and 124 are the sanme Cl RoRL6 al kyl group. 24. The
conposition of clains 22-23, furtherl cbnprising fromabout 20%to
about 90% water, by wei ght basedlOnm ¢HeHrot¥Ps wei ght of the
conposition. 25. The conposition of clainms 22-24, wherein Rl and R4
i ndependently conprise a nethyl functional group or a ethyl
functional group and R2 and R3 are hydrogen, and wherein the m xture
has bet ween about -80 nol ar percent to about 95 nol ar percent of the
first isomer.atom,and

(ii) a second isomer having the structure:

Rs Ra

HO—CHCH—S0y’

wherein R3 is a hydrogén atom and Ry is a straight chain or branched C,; to C;g alkyl
group, and
wherein a molar ratio of the first isomer and the second isomer ranges from about 4:1

to about 19:1, wherein the composition is water sojuble.
23, The composition of claim 22, wherein R, and R, are the same C; to Cy alkyl group.

24, The composition of claims 22-23, further comprising from about 20% to about 90%

water, by weight based on the total weight of the composition.

25. The composition of claims 22-24, \-Arhereiri R; and Ry independently comprise a
methyl functional group or a ethyl functional group and R; and R; are hydrogen, and wherein

the mixture has between about 80 molar percent to about 95 molar percent of the first isomer.

26. The process of claims 22-25 further comprising:

contacting the first and second isomers with a carboxylic acid of the formula:

I
Rs —C--OH
wherein R is any hydrocarbon group having between 4 and 25 carbon atoms; and
producing an acyl alkylisethionate ester composition containing at least one acyl

alkylisethionate ester and at least one acyl isethionate ester.
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26. The process of clains 22-25 further conprising: contacting the
first and second isoners with a carboxylic acid of the fornmula: O
R5-C--OH wherein R5 is any hydrocarbon group having between 4 and 25

carbon atons; and produci ng an acyl al kylisethionate ester
conposition containing at |east one acyl alkylisethionate ester and
at | east one acyl isethionatc ester. 27. The process of claim 26,

wherein the carboxylic acid is selected fromthe group consisting of
coco acid, butyric acid, hexanoic acid, caproic acid, caprylic acid,
capric acid, lauric acid, nyristic acid, palmtic acid, palmtoleic
acid, stearic acid, oleic acid, linoleic acid, arachidic acid,
gadolelc aci d, arachidonic acid, (EPA), behinic acid, eruic acid,
(DHA), 137gnockhs prosesscof elaiam Rt wherein the FeRoxylisl #ikay selpcted |from the group
butterf aéons@@r':ﬁb@&dco aQJd it a‘?i'clamdc |Exhngid acuh 'dﬂﬁﬁ:ﬁga&& |oap)$ﬁ%rh‘éfd Qhbric acnd
fish oil, rapeseed oil, mbi nat1 ons t her eof rocess of
clai ms deurikyacidyreyristis aﬁﬁepﬁl@dwfb peimitaleis agignpeariseasid olrig mﬂ linoleic acid,
i set hi orm&uﬁ@'a@m gaaol%ichxéldl me}ha&n@ta%ldarﬂsm) BEnifi@ rﬁa@aérhfenémd (DHA),

t her eof . pr ocess I al s -28, whérein the I'sonetric

m xture lt%lﬁﬁ?ﬂcs@‘éd mmlhb@mw mlwke%e&ﬁd hpaifat, 7l oibgyadive tofifle com oil,
first aﬁ%s@&ﬁ&ﬂ%em%rﬁsh 0iB} Capeddd ol BESTmKhatfn8 ket~ 29 furt her
conpri si ng: contacting the first and isoneric mxture and the
carboxylic acid, wherein the tenperature is nmaintained at a range

bet ween @bOUtTl%Oﬁ}o%EQ @@@l&im@@@@? vﬁﬂefexﬂ'hﬁc Rs&h&RS ndkuary %xﬂﬁné& & lngdtyn
30, further .conprijisin ying a vacuum of about 1 mmto

about 3066%?1"?45 agongAn %Mé*eé}i‘ﬁ?"ée 6‘?‘0%1'576 &P“"QU@"P’EF thersek 250C to the

acyl al kylisethionate ester conposition; and reduci ng the
amount of carboxylic acid in the surfactant material to | ess_than '
about 106%% by W& g5Atess ogdaims 26-2% shergip the ispmetng f&‘éH‘ﬁ%E‘?‘f‘Préﬁ?s Bftween about

mat t er, 3PoNPYe sndABout 70 wt.% o iMireh 4hg sdcdfidibdth@s.of al kyl i set hi onat es
and isethionates at a nolar ratio of alkylisethionates to

i set hi onat es between about 19:1 and about 1:19; reacting the

m Xt ur e 38, t h ehefprbdeys aLdlsinlzarél I0fuherdonpisiipal n I engt h bet vveen about

4 carbon atons and about 25 carbon atons, alt atl bet abou%
6 carbon at orf€"2ine BB dirsigand, 19p5ers: BHRIIre, A "the carb %6%15‘81 ng"Frein the

wat er SQbeéretue@iiﬁﬁ}ﬁhﬁalrﬁﬂ api rahgetahbv@&aﬁlﬁbLﬁSD‘EI sndMbolt :&tmteast 30%
sol ubility.
31. Tlie process accc_)rdinglto claim 30, further comprising: .
applying a vacuum of about 1 mm to about 300 mm Hg at a temperature of about
80°C to about 250°C to the acyl alkylisethionate ester composition; and
reducing the amount of carboxylic acid in the surfactant material to less than about
10% by weight.

32 A process for forming composition of matter, comprising:

providing a mixture of alkylisethionates and isethionates at a molar ratio of
alkylisethionates to isethionates between about 19:1 and about 1:19;

reacting the mixture with a fatty acid having a carbon chain length between about 4
carbon atoms and about 25 carbon atoms, alternatively between about 6 carbon atoms and
about 18 carbon atoms; and

producing a water soluble composition of isethionate esters with at least 30%

solubility.
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33. The process of claim32, wherein the fatty acid is selected from
the group of saturated fatty acids, unsaturated fatty acids, pure
i ndividual fatty acids, and conbinations thereof. 34. The process of
clainms 32-33, wherein the fatty acid is selected fromthe group of

consi sting of coconut oil, tallow palmkernel oil, butterfat, palm
oil, olive oil, corn oil, linseed oil, peanut oil, fish oil, rapeseed
oil, and conbinations thereof. 35. The process of clains 32-34,

wherein the al kylisethionates are selected fromthe group consisting
of sodi um 2-net hyl 2-hydroxyet hane sul fonate, sodium 1-nethyl 2-

hydr oxyet hane sul fonate, sodium 2-ethyl 2-hydroxyethane sul f onat e,
sodi um 1-et hyl 2- hydroxyethane sul fonate, and conbj pations thereof.
36. A cobposi thedFoceshpt flainh 2. vheyein the fally agid dpselegtedifiom Ry grgup Absaturated
st r uct urfgity RlidfRandaturReC@XAddd; Shk individuTBiRdIddRah® canbiditidnk @Réof,
group -havi ng between about 4 and about 25-carbon atons; R and R2 are
i ndependently a straight chain or branched CI to C6 al kyl group or a

Eygr ogerp4at o drmhe}/yheRg@is B diaiﬁbljl(ZSZ?I, hﬂleﬁéikﬁhe gataupciti e @eleﬁe% Frok €he groa.lp- of
ydrogen, and i is the rQu n Rl is the hydrogen; and |
(71 °3° Sonstnenes Sxcomtt ofl Halomn el delel Gr itieri, prm of, ot 01, 855 o,
127- 000-1{a€El-03) peanut oil, TURIIE kdpefled ofl, andisakitasaiond theggoUP havi ng

bet ween about 4 and about 25 carbon atoms, and optionally (iii) a
third ester anion having the structure: R3 R4 Il . R COO CHCH S01

35.  The process of claims 32-34, wherein the alkylisethionates are selected from the
group consisting of sodium 2-methyl 2-hydroxyethane sulfonate, sodium 1-methyl 2-
. hydroxyethane sulfonate, sodium 2-ethyl 2-hydrdxyethane sulfonate, sodium l-ethyl 2-

hydroxyethane sulfonate, and combinations thereof.

36. A composition comprising:
(i) a first ester anion having the structure:
|
R-COO—CHCH—SO7
wherein R is a functional group having between about 4 and about 25 carbon
atoms; R, and R, are independently a straight chain or branched C, to C¢ alkyl group
or a hydrogen atom, wherein if R, is the alkyl group then R; is the hydrogen, and if R,

is the alkyl group then R, is the hydrogen; and

(ii) a second ester anion having the structure:

H H

R’-COO-—CHCH—SO5

wherein R’ is a hydrocarbon group having between about 4 and about 25
carbon atoms, and optionally

(iii) a third ester anion having the structure:
)
R-COO—CHCH— 807"
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wherein Ris a functional group having between about .4 and about 25
carbon atons; R3 and R4 are independently a straight chain or

branched CI to C6 alkyl group or a hydrogen atom wherein if R3 is

the al kyl group then R4 is the hydrogen, and if R3 is the al kyl group
then 124 is the hydrogen. 37. The conposition of claim 36, wherein
the first ester anion conprises an acyl al kylisethionate ester anion,
the second ester anion is an acylisethionate ester anion, and, if
present, the third ester anion conprises an acyl alkylisethionate
ester anion. 38. The conposition of claim 37, wherein the

conposi ti on conpr iwieseih ROH AhabiondDgohifthbing Botweed abvit% any/ hbout 25 carbon

al kyl i set hi onat e est er. ani on( d from.apoyt. 5 % to out. 3 %
Byl i set hi ondi e S s 5 MIEHE LY & EHe e raPgR Lo bsatko! Eroup
sol ubl e.  39.or A daEP afohnt, véhereh i R Ak Me3Bcyl \WhApahen RPE tAE€Y¥drogen, and if R,
aIkyIisethionaﬁgﬁﬁaéer an'oné;% ﬁre sodi um cocoyl al kylisethionate
ester anion(d§" ﬁ@“gébﬂ M4 eE%8st er anion is a sodi um cocoyl
i sethionate ester anion. 40. The conposition of clains 36-39,
wherei n the |t tenperature. qf e gonposjtipopn ranges. from about |
700 to out LTI ET ClipoIbt MORD Tt dith SROSG o SRR (g scy!
mel t t ergpefidétiiodaefestel aniva e SdetdriNestarRgRS ik 6 McaliitiiodO esté0arad whd, if
200C. 42. Th cgn&osition of clains 3£_ﬁ1@ W@erein the first ester’
ani on cAWEMs & Bird sEeRANION EAMRTSET A A plkY LS UPnaigFstenaions o cond est er
anion is a cocoyl isethionate ester anion, and, if present, the third
ester anj.on nprises..a cocoyl .al kyliscthionatc.ester ion 43. The
conpost fon dPegpmRags S A2 Wierefiike APR=Tud doPnrisR fom hpp Aoy
a cocoyltombsungs wise hiyl aligtiscthivnate, esteh eniseGpad fsinexbobof wa¥inp rabsws3 lavat%%
cocoyl i 2ok ASNAEeARI 00N BN IRI RS okl if uled cGiber ani on
conprises’a cocoff € hy1 i'sethionate anion. XErRe conposi tion of
clains 36-43, wherein a mxture of the first and second ester anion
conpri s be e .. 0% 9 . 9% of . t h it han,
35, The BonpairriosResitonie cdhim3€ IhalR the 3 skl SR7RBRI IR o
group condiust ¢argyloflkdisethiqiate estexianidn(sl mod shrebaylisptivopste efenmitred a sodium
hydr00aQ§&%ﬂ%&ﬁH&£ﬂeéﬁ%%hﬁ%ed hydr ocar bon groups, unsaturated

0 an

hydr ocar groups, conbi nations thereof, and R is selected from
the group consisting of straight-chain hydrocarbon groups, branched

hydrocargon gfaups oS Hro?h:gﬁm@éﬁfs%‘}%& Rl %%Qﬁgeﬁifgﬁ%w 8F 84 compositipn
hydr ocarbon groups, -and conbi nati ons thereor. . e conposition o
cl ai s 3&es5 fromhabost H7RCite about2d0%Ear bon havi ng bet ween about 4 and
about 25 carbon atons; Rl conprises a nethyl functional group or an
ethyl functional group; R2 is hydrogen; R3 is hydrogen; and R4

conpri séd-a rdeHpmpegsitenidradimg#edp. whergin dehyelt femparitoreadt e sgmposition
47. The &P aSHi it Plocel1ghLedut 30046 further conprising: at

| east one conponent selected fromthe group consisting of water, a
surfactant, and conbi nati ons thereof. 48. The conposition of clains
36-47 f upt herrne QiRiposiidd of k4iME &7-Ah AbHerd 1RO FtR | dfer YnA Loatdpidls 8 cddoyl
nolar % of the first and second ester anions; and. . one or nore’
addi t i veélkvdigtthiepalg estep inn: Hee Sroane SHENAIQR i) cooyl fssthignalg pster anigncgnd, if
sul f at epreseht, HeNRROLAR Mfon AMPEENE AV I8k yI AL datCRIP QAL es, water,

et hanol , i sopropanol, pine oil, sodiumchloride, sodiumsilicate,

pol ymers, al cohol al koxyl ates, zeolites, perborate salts, alkali

sul f at eg3, eNZHERSMPBYGLAITAUPEHs IYEE wHer A8 RN GBS esRF QAR RpYi8Ss a cocoyl
brighteners, builders, polyacrylates, essential oils, alkal

hydr oxi dREMYhiERIIPEAE PSP eSSEFRNERI AN FUBPILER 7 SOFP D dertienate apigh, and if
sul f at epresehtkiHeRIeN SterdnkohrRSs a EtblVeRiiskiidBh4l€anion! Pha ol efin

sul fonates, paraffin sulfonates, betaines, chclating agents, tall ow
am ne et hoxyl ates, pol yether am ne et hoxyl ates, ethyl ene
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49. A personal care cleanser conprising: an acyl

al kyl i set hi onate ester conposition having two or nore esters

according to the fornula:. R | N RCOO--CHCH SO3X wherein at |east a
first ester conprises R having a hydrocarbon group havi ng between
about 4 and 25 carbon atons, R and R2 each conprise a straight chain
or branched Cl to C6 al kyl group or a hydrogen atomw th at |east one
of Rl or R2 conprising the alkyl group and at | east one of Rl or R2
conprising the hydrogen atom and at |east a second ester conprises R
havi ng a hydrocarbon group havi ng between about 4 and 25 carbon

at ors, 4. conpre mc&ithmdmﬁ)geimsascﬁ)@, Whereonpmizese af iy fiog emd afecond ester
and X faor.the first, ester eco t on_ar ach
el eot ity SR petateal LT 49 RO huH S MRttt el
al kaline earth metal, zinc, alum num annnnlun1 annnnlun1|ons

substit t h one r ou tions thereof
Further Komprinercagesiten PR I8 T w R 1y SRAGRRRR REUR hGwTE of
consi st |sﬁg1ghf-clmifphgﬂefcaﬂ:oaugfbap§, arbnchzdv Hmamaﬂmmgmup:i aatatted Bdraraibon
surfactant; nonioni,c urfac ant: cationic.surfac

conbi natf BS PHE %‘Fd diggar ‘r‘héﬁid‘SP’ ‘Hﬁa" Sipatiops ‘Eﬁ%"eﬁr "’b‘# ﬁcf ﬂ?‘”e" from
49, wher ehan gtdm@ ddnsting of estraight- almnad:yﬂroahﬂoyh igs@ipsj braatledesydrocashah fioaps,
second ter | | se Q

o1 sanserisfied By @efER BT LRk Rt Bl fbearpordoull SnP 6] ?aoa%iﬁereof

al kyl'i set hi onate ester and the second ester is a sodi um cocoyl

et i Ongle A%kbmporBtn o NEROISAN Uncbdh & i€ GIRIERGL AL BRudSy
wherei n the f rst et er rnses I'um coco ona e,
sodi um @oé @pbutedhgarbors etomsoRatcemposesca)mihyétﬁnmgnﬂ@pmﬁr alandhyt ﬁmchonal

second : ' : y

Sononet ST S EMMATERUAIGY bl RE'iRsles o] sl v o n
bet ween etybiincgong! 299upnd about 70 wt. %of the first and second ester
anions. 54. The conposition of natter of clainms 49-53, wherein the
acyl al kylisethionate ester co sition is present in an anmount

rangi ng #et wdds campotitionpbelains 6ﬁ@hawmpr69% by wei ght. 55. The
conposi tion Qf 138 e Lo oﬁn@bé@cté’@ﬁ&% thé"@%ﬁﬁh&s‘ié@ﬁ %@W&%'ééu‘?ﬁcﬂﬁt and
matter is a shanpoo, baby shanpoo, baby W pe, chil gren w pe, nake-up

r enover cpméiaionssthensel gel , foam bath, |iquid soap, soap bar, syndet
bar, or acne wash.

an

48. The composition of claims 36-47 further comprising;
between about 99.50 molar % and about 0'.25 molar % of the first and second ester anions;
and '

one or more additives selected from the group consisting of: fatty acids, alkyl sulfates,
an ethanolamine, an amine oxide, alkali carbonates, water ethanol, isopropanol, pine oil,
sodmm chloride, sodmm silicate, polymers, alcohol a]koxy]atcs zeolites, perborate salts,
alkali sulfates, enzyimes, hydrotropes, dyes, fragrances, preservatives, brighteners, builders,
polyacrylates, essential oils, alkali hydroxides, water-soluble branched alkylbenzene
sulfonates, ether sulfates, alkylphenol alkoxylates, fatty acid amides, alpha olefin sulfonates,
paraffin sulfonates, betaines, chelating agents, tallow amine ethoxylates, polyether amine
cthoxylates, ethylene oxide/propylene oXide- block copolymers, alcohol ethylene
oxide/propylene oxide low foam surfactants, methyl ester sulfonates, alkyl polysaccharides,
N-methyl glucamides, alkylated sulfonated biphenyl oxide, polyethylene glycol, and

combinations thereof.
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49, A personal care cleanser comprising:
an acyl alkylisethionate ester composition having two or more esters according to the

formula:

P
RCOO—CHCH-—S03X
wherein at least a first ester comprises R having a hydrocarbon group having beﬁveen about 4
and 25 carbon atoms, R; and R; each comprise a straight chain or branched C; to Cg alkyl
group or a hydrogen atom with at least one of Ry or R, comprising the alkyl group and at
least one of R. or Rz comprising the hydrogen atom, and at least a second ester comprises R
having a hydrocarbon group having between about 4 and 25 carbon atoms, R, comprises a
hydrogen atom, R comprises a hydrogen atom, and X for the first ester ion and the second
ester ion are each selected from the group consisting of hydrogen, an alkali metal, an alkaline
earth metal, zinc, 'aluminum, ammonium, ammonium jons substituted- with one or more

organic groups, and combinations thereof.

further comprising at least one component
selected from the group consisting of amphoteric surfactant; zwitterionic surfactant; anionic

surfactant; nonionic surfactant; cationic surfactant; water and combinations thereof.

50. The personal care cleanser of claim: 49, = wherein the first ester is an acyl
alkylisethionate ester and the second ester is an acylisethionate ester.
Sl. The personal care cleanser of claims 49-50, wherein the first ester is a sodium cocoyl

alkylisethionate ester and the second ester is a sodium cocoyl isethionate ester.
52. The personal care cleanser of claims 49-51, wherein the first ester comprises sodium

cocoyl methyl isethionate, sodium cocoyl ethyl isethionate, or combinations thereof, and the

second ester comprises sodium cocoyl isethionate.
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53. The composition of claims 49-52, wherein the composition comprises between about

5 wt.% and about 70 wt.% of the first and second ester anions.

54, The composition of matter of claims 49—53', wherein the acyl alkylisethibnate ester

composition is present in an amount ranging between about 1% by weight to about 60% by

weight.

55. The composition of matter of claims - 49-54, wherein the composition of matter is a
shampoo, baby shampoo, baby wipe, children wipe, make-up remover tissue, shower gel,

foam bath, liquid soap,'soap bar, syndet bar, or acne wash.
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