2 9 JAN 2007 PERSONAL CARE COWVPOSI TI ONS CONTAI NI NG HI GHLY BRANCHED PRI MARY
ALCOHOL COVPONENT 5 Field of the Invention The present inventiog rﬁhﬁ®?s to
a personal care conposition for topical application to the ski 4 ir
conpri sing a hi gEBRIINERNIC ER P rAGMROSE 18l TEt o ICOeapotiest 1T @ack gRANTHES t he

| nvention 10 Personal care conpsIMARNSRISIOHDIaSEINDNT St uri zing creans,
sunscreens, antiperspirants, shanpoos, and the 1|ike, commonly contain |ong
chain fatty al cohol conpounds. These fatty al cohols are comonly |inear,

sat ur at eds or pypsat wrated alcehelks having from1 to 50 15 carbon at ons,
preferably fromIT to 36 carbom atons. Such al cohol conpounds are useful

for providing ski fhecpméisenoniingebsnehi relatich &9 Aopstrerhzat icemwse

hunect ancy, _enolli.ency, _visual .i nprovenent of the in surface, .soothing
ondSorton n§BPOEREIEY 705 HBPGGBIe AR CEkE A200 S6F ARt AE PREE. Q hes
benefits affecdesdikynborgnehany piahtlieal gohnkr¢OBNOURES LBRpBARNY. SCOSIty
and rheol ogy nodification. Two of the nobst commonly used |ong chain fatty

al cohol s in peckEAMNEaPE EBANOSVENGASNare stearyl 25 al cohol and cetyl
al cohol, ygoth of these,ahcanols Argoshineat sghuratedialeqhols having 18
carbon atons and carbon atons respectively. These are génerally derived

from nat ur al kcyeaaeyr sungcgkyaer i desibeusdiranmest sanmpabs, anddveget abl e

fats. Although these alcghols rovi de 30 usef ul grope ties_when included in
personal car &> X€onFOEMENGHs COMRhEy s tPPEr CRRGR tRETHI 84895Atage that they

are typicall yoappphised and.shi paed,a81thakes areSeBRnoRllen igeki-d form This
nmeans that they need to be convergéd to liquids by heating before they can
e. 35 fornul aeédrigted per soaakucatedcedpobiptisohsving from 1 to 50

15 carbon atoms, preferably from 11 to 36 carbon atoms.

Such alcohol compounds are useful for providing skin
conditioning benefits such as moisturization, humectancy,
emolliency, visual improvement of the skin surface,
soothing and softening of the skin, improvement in skin

20  feel and the like. Other benefits afforded by long chain
fatty.alcohol compounds include viscosity and rheclogy
modification.

Two of the most commonly used long chain fatty

alcohols in personal eare compositions are stearyl

25 alcchol and cetyl alcohol. Both of these alcchols are
linear saturated alcohols having 18 carbon atoms and 16
carbon atoms respectively. These are generally derived
from naturally occurring glycerides found in most animal
and vegetable fats. Although these alcohols provide

30 useful properties when included in personal care
compositions, they suffer from the disadvantage that they
are typically supplied and shipped as flakes or some
other solid form. This means that they need to be

converted to liquids by heating before they can be

)
L

formuiated into personal care compositions.
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US- A- 5, 849, 96bdsshel | G| Conpany) discloses a branched primary al coho

O her al cohol conpounds which are known for use in %gbgfnal
care conpositions include the so-called "Guerbet" al cohols, whi &
sonme al kyl branching. Typically, "CGuerbet" alcohols are liquid at room5

temperature. The Y+ tyn Andihe-rAnchiNgh ScRtatdexlAm PsSEthen on the

In addition, the alkyl branches tend to be.longer chain

al n al coho For "exa
TGS @& lohol 'S5ud fesurhjarddhyol Of amdi Thoatr@ dti neasmal cohol s.
mar keted by The Shel]l Chem cal Conpany primarily as a

GemRsTAddi Gt e, TR B ALY R Kete PR HRA Qg endf | Hamtt2

r

can be incorporated into a personal care fornulation.

ndl&i n

EMEl o Nﬁ%”@%ﬂ&oé%ﬂ%ﬁ d gt 190Mmi4Lenperatare,) being
shipped in the formof flakes and/or powder, and therefore,

1 he ARG 6 We al GO0t | cHeed So £ oh bt £.0nMeEH efls t©, ardd qui d

conposition having 8 to 36 carbon atons which contains an average nunber of

branches 25 per i ofP et ngadiheo. 7 aden e ¥ ng CEMRTSi Rty met hyl

ani oni ¢ or nonionic

and et hyl;gbr anchi These, cah, rfﬂ?éf%!&ﬁﬁéry be, €0 fiegd- 10
[ ln‘g:)ledet er ggﬂn}tpés)@g{reslgenerea SUF f actant’s byl St:%/}?%na%lon or

et hoxyl ati on,

blrespeci ang dfaihe aidoic . Ther 30«atetler geMEDQE otfced

exhibit useful properties such as high biodegradability and high cold water
det ergency. No Migitgeiosur €14 agreovicded and USsAa5c8491960t6f R ogddYof
t hese branched al cohols in personal care conpositions.

15

30

of which are linear alcohols. ECDOL 4: iglﬂarketed by
The Shell Chemical Company primarily as a detergent
intermediate, but is also marketed as having emollient
properties. Howevexr, NEODOL 45 is semisocolid at room
temperature, being supplied and shipped in the form of
flakes and/or powder, and therefore, like cetyl alcohol
and stearyl alcohol, needs to be converted to a liguid
befcre it can be incorporated into a persocnal care
formulation. _

US-A-5,849,560 (Shell 0il Company) discloses a
branched primary alcchol composition having 8 to 36
carbon atoms which contains an average number c¢f branches
per molecule of at least 0.7, said branching comprising
methyl and ethyl branching. These alcohols can
subsequently be converted to anionic or nonionic
detergents or general surfactants by sulfonation or
ethoxylation, respectively, of the alcohol. The
detergents produced exhibit useful properties such as
high biodegradability and high cold water detergency. No
disclesure is provided in US—A—5,849,960 cf the use of

these branched alcochols in personal care compositions.

A8 ]

5



2 9 JAN 2007 WD99/18929, W99/18928 and W97/39089 (The Procter and Ganble
Conpany) di scl ose personal cleansing conpositions conprising n?

branched surfactants. The m d-chain branched surfactants are manu acpured
from5 m d-chai n BPEACAEA2El cHRGPE 18PRE RornHPAV 8A88ChdFbenPracwever do not

contain nid-% %igagﬁﬁncgggp?hggh%g%cegge Eersgggx Eggacorrgspondlng

surfactants. I"on curent s "are ‘concérne th cl eansing
ConpositiOnScoh@mbmglbﬁbath@hisﬁh@hmh@V&hSlﬁfbSHhEaéﬁthrEQgtEdtentS 10 A
need still exists for providing personal care np05|t|ons wi th_i nproved
formul ati on, 18R Rifleghainy Psggshed éﬁaféﬁﬁﬁpéﬁt?Sﬁ Propereitesed fIR%s now

SUFDF'S'n9|Ym9%eEhEQHnQrBHé% BhélE%%oQE a @ﬂétEBH&@&atQBﬂQCESQIQEh”HrV
al cohol conposition having from?O branches per nol ecul e provi des

per sonal careowegﬁposptnonscwhtahnhaué eheehlbmanehaﬂlBéuoyplskparfeel
skin softening, a Rli tion and nnlstur|2|gg grogerti S tgggther wth
mproved vi sC58i ) LAnd hEoFogy PERAT A8t SPFSEFESn She BAr EREAFAP br anched
primry 20 aE%@B@'&o@&ﬁ@ntB bLhe phasentceOWResI thlenssahgoconpbbitiohhe
ability to solubilize a wide variety of skin care ingredients and are

hi'ghl y bi ode§eadabl eclatiafatly bfgbhdevatéenpifonuaéastdnigineredesptesent
i nvent i opythere ﬁ BE§V59§§1 é§1§t89%89”§E09§5§ §0g89§bh5§”c£9é t opi cal
e's ng (1

appllcatlon to in or hair conpris ranched prinmary al coho

conmponent, havmpgsitioms8wiah3Greapbend avanmlpetonpl ekihefand, an average

nunber of branches nmol ecul e of at 30 | east 0.7, ngeferably fromO0.7 to
a

said bF&ﬁEﬁPﬁgYp?@ﬁe?&ﬁﬂﬁcééﬁﬁplEFHBeﬁéﬁﬁﬁl / 8fS BPHyl branches,

anﬁ sai d bra@%hggleahggyybe@hceeghdceﬁa%n%ﬂe QRti grakl y.¢eapLiging up to 3
noles of al kyl ene oxi de” per nole of al cohol

branched primary alcohol composition having from 0.7 to

15 3.0 branches per molecule provides personal care |
compositions whi@h have excellent emolliency, skin feel,
skin softening, application and moiéturizing properties
together with improved viscosity and rheology
characteristics. The particular branched primary

20 alcohols used in the present compositions also exhibit
the ability to solubilize a wide wvariety of skin care
ingredients and are highly biodegradable.

Summary of the invention

According to the present invention there is provided
25 a persconal care composition for topical applicatibn to
the skin or hair comprising .

(1} a branched primary alcohol component, having
from 8 to 36 carbon atoms per molecule and an
average nﬁmber of branches per molecule of at

30 least 0.7, preferably from 0.7 to 3.0, said
branching preferably comprising methyl and/or
ethyl branches, and said branched primary
alcohol component optionally comprising up to

3 moles of alkylene oxide per mole of alcohol,



3 2 9 JAN 2007 or said branched primary al cohol conponent optionally
conprising a product nmade by reacting al kyl ene oxide with branchp?ijm hamRry
al cohol in a ratio of up to 3 noles of 5 al kyl ene oxi de per nole of al cohol;

and (ii) a cosneticallysaceephabhenv8BHCHE: maAGcan dbAG1t PophHERREr aspect

o
of the present invention there is provided the use of a branched primary
al cohol conponent for peovidinaglensbibeasynberebirpsucy mhdeskivn, 10 wherein
t he branched primary al cohol . conmponent has fr. 8..10.3 rhon_at ons per
nol ecul e and an aver age ﬁ%%ﬁ%%ngfaﬂgyaﬁg eglﬁgg]ﬁ% écﬁ g“%ﬁegthé%%FYo.7,.
preferably from 0.7 to 318chsai dnbrapehibgogouprtsi rgmokéhybsand/ or et hyl
branches. 15 Detail ed Description of the Invention All gercentages and
rati os uséd herein are b?lﬁéﬁaﬁ? ogf-dgnBetolgl epef s8haPLear e2B8nposi ti on,

unl ess otherw se (jspeci f'5egosﬁ\[altiggngfgggggﬁﬁghgeqegggggn are incorporated

by 20 reference in'their entirety, ess erw se indicated. The term
"cosneti cal | yAaomeptrablted .a asiugesr leespsat, oeans: thatsdie ioomngpasidn ons, or

conponents thereof,, are sujtable for use in contact with human skin or hair
Wt hoUt  UndUE TR Ghg v r TR DA i 11T 1 heVaBiTH 1 Boie25 SIrgh o
response. The-dgfdnesal@anpt offectd ven MY oy asenttset: effidhe NMBaNs, an

anount of a conpound, conponent, or conposition sufficient to significantly
i nduce a lfosithereiendfs torarpried@rrbingwy posiehelk sfpprgigedramdaar § eel

benefit, 30 includi ng.independently 1he henefi i scl ose i ut | ow
enough to avo?(gl é',sléellrcfagrukl)soqjsieag:eo 5] fge%%/s%&l?%l? OAA%r%&/iagJee q eeg}sq%nﬁ‘{a% eO%enefit
to risk rati ggramdhe$ dgdre meslcopel ofcSound arestt c@l 7 | ysdgefenibiy from
0.7 to 3.0, said branching comprising methyl and/or ethyl "jl
branches.

15 Detailed Description of the Invention

A1l percentages and ratios used herein are by weight
of the total personal care composition, unless otherwise
specified.
All publications cited herein are incorporated by
20 reference in their entiiety, unless otherwise indicated.
The term “cosmetically—acceptable",‘as used herein,
means that the compositions, or components thereof, are
suitable for use in contact with human skin br hair
without undue toxicity, incompatability, instability, or ‘?i
25 allergic response. ]
The term “safe and effective amount” as used herein
means an amount- of a compound, component, or composition
sufficient to significantly induce a positive benefit,
preferably a positive skin appearance or feel benefit,
30  including independently the benefits disclosed herein,
but low enough to aveid serious side effects, i.e. to

provide a reasonable benefit to risk ratio, within- the

scope of sound medical judgement.



4 2 9 JAN 2007 The elenments of the personal care conpositions of the
invention are described in nore detail below. Branched Primary? Al a7

_ Conponent A first conponent of the personal care conpositions 5 hereinis a
branched primary aHEOthHQQNEOmﬁh&hﬁawkﬁgonbﬂOﬁE8etQoB@m@atb@ﬁsabﬁﬁB per

nol ecul e and an avera nunber of branches per Iec f fromO0.7 to 3.0,
said branchi'nf Oﬁgaﬁﬁt [R5 SErdest é&ﬁVFebggﬁéH PW addi tion, the

br anched. pngyﬁbﬁgdxyyymdyynggg%ﬁgln@M@$%n@gE|onalIy conprlse up to 3 noles
-of al kyl ene 0 e per per sonal care conpositions of
the present inved ifdastompripsaeats affe tared pefrbectilv € agro gempels ithensbr anched

primary akco comaonen des ed .herein |tab the personal care
.conposi ti (%)nst}’efretlhe pr %) \?blgtrllglr?ré’or%rcfjg ngm t(})1 230%° preferably

fromO0.1 to 204 smie 3@ @fa@b@bll Y tlorempe 5%l e ckd% and %&paeﬂeablg)é from 1%
to 10% by wei ght of the branched prlnary al cohol conponent. 20 As used
herein, the pRIRSE ofyEragenesnber & LdsidfcRés Iper folleéd & -OhaisAidr efers

o the average hel, i 1%r1%;;e§18r&ma'a%b gk Tohesubsaranameasuied by -

13C Nucl ear etic Resonance I scus or optlonally
1H Pr ot on NNRddﬂtaomvet@gebmmmﬂaﬂedZ@mﬁnac:afr bdooabdneompotieatchaiyn | S
deterningg r omat ogr.aphy with ngss sgleﬁgiﬁe detector Vari ous
ref erenced w9H ﬁﬁ? de CHPodgtro Fﬁié Ioeeet Plafit&H L1ERG K98 &FFs to the
per cent age ofpoilr y¥chiiRgrat .a gi ven carbon position, the percentage of 30
branchi ng based on types of branches, average nunmber of branches, and

per cent age of quaﬂ@ﬁn@ﬁysém@ﬁsﬂarﬁe§@mm@@é@ﬁp@5apé theb@reegslr ed and

deterni ned by, using 3 RNl L00.GL Lhe Lolloving Lies 130 ME

t e¢hni ques.
branched primary alcohol component descrlbed herein.

15 Suitably the perscnal care compositions of the present
invention comprise from 0.01 to 30%, preferably from 0.1
to 20%, more preferably from 0.5% to 15% and especially
from 1% to 10% by weight of the branched primary alcohol
component.

20 As used herein, the phrase “average number of
branches per molecﬁle chain” refers to the average number
of branches per alcohcl molecule, as measured by

B¢ Nuclear Magnetic Resonance (**C NMR) as discussed
e . 1
") ‘ below, or optionally "H Proten HNMR. The average number

25 of carbon atoms in the chain is determined by gas
chromatography with a mass selective detector.

Various references will be made throughout this
specification and the claims to the percentage of
branching at a given carbon position, the percentage of

30  branching kbased on types of branches, average number of
branches, and percentage of gquaternary atoms. These
amounts are to be measured and determined by using a
combination of the fellowing three '’C-NMR techniques.

(1) The first is the standard inverse gated technique



(1) The first is the standard inverse gated technique 5 2 9 JAN 2007 using
a 45-degree tip 13C pulse and 10 s recycle delay (an organic fregay agycal
rel axation agent is added to the solution of the branched al cohol in

375 Nodul at od S Eohs TR Tochi que CINED T8 og. & 1eryP aere it 8 (3
is the 125 Hzowgapld niycconsidinta betaleemt icar boneandi praddad ftor these

al i phatic al cohols). This sequence distingui shes, carbons with an odd nunber
of protons fYOMHHBsL S ﬁ%% r?]rﬁﬂr}ﬁ%']r ot %?%Y%ﬁ%?eyocril.%r_o CH vs

CH7/ Cq (Cq refersndina Quaterdalweardames)(3) The thd reedsnd hes IVBE NWR
“quat-only" technique using a 1/2J) delay of 4 ns which yields a spectrum
that contai néodilpiads FaiomEphan ditriedarisors oMISE) TheldsME LANVR quat -onl y
techni que for tectd uaternary. car A5 i s_sensitive .enough to
detect the prdeegjga ceOfmFEg as (Itftjt eé/%esajog.)cgmﬂ ocr%a}él%fn%q%a?%rlsnéar@t \éa% woenergttoms.
As an optionadrddn thel miamn i foonthaasidleipior condl ¢dh@l s CONCHiisd on
reached fromthe results of a quat-only JSME NWR spectrum_one nay al so run
a DEPT- 135 NVREEHHUEhCE S R4l Hids peeP Fouritt tHhaan t¢éd pEPRaB VR sequence

s very hel plulediL diEenantd At 0g {ge Aual el Tk CATbeNS:

{JdHY,
br eak-t hrough protonate Isis due to the fact tiat the DEPT-135

sequence ygr oduces dihg CHORROTIHLE CHPeE! WPk e thaty ofudihe cadatnonl y”
experiment 25 Whereas the latter nulls all signals except for quaternary

carbons, the DEPTRHSS MM S £xciaIsivat WM uaed hadryl gar tedten i e «oiri nat i on
of the two spectra is therefore very useful in spotting non quaternary

carbons in thel JVBEekfatelof yrs spEkttt ume\Mier? re?e¢ WY ¥t he 30 presence
or absence ofcQUalSINAL, LALDON AL OIF: A4 UORAUL b o 3Dl atdpn. )
however, the given amount or absenc of the quaternary carbon is as
measur ed by t¥eR quatt-onlly technique for detecting quaternary carbon
15 atoms is sensitive enough to detect the presence of as
little as 0.3 atom% of gquaternary carbon atoms. As an
optional further step, if one desires to confirm a
éonclusion reached from the results cof a guat-only JSME
NMR spectrum, one may also run a DEPT-135 NMR seguence.
20 It has been found that the DEPT-135 NMR sequence is very
helpful in differentiating true guaternary carbons from
break-through protonated carbons. This is due to the ~
fact that the DEPT-135 sequence produces the “cpposite” N
spectrum to that of the JMSE “quat-only” experiment. WTH
25 Whereas the latter nulls all signals except for
-quaternary carbons, the DEPT-135 nulls exclusively
quaternary carbons. The combination of the two spectra is
therefore very useful in spotting non quaternary carbons
in the JMSE “quat-only” spectrum. When referring to the
30 presence or absence of guaternary carbon atoms throughout
this specification, however, the given amount or absence
of the quaternary carbon is as measured by the quat-only
JSME NMR methed. If one opticonally desires to confirm
the results, then one may also use the DEPT-135 technigque



JSME NMR nethod. If one optionally desires to confirm the results, then one
may al so use the DEPT-135 technique 6 2 9 JAN 2002 to conflrnlthé‘ﬂﬂéﬁ nce

and anount of a quaternary carbon. The primary al cohol conponent used in

t he i nventi oho confarmstlad prvesageechadnahengthopes guoheewheryanging 5 from
8 to 36 carbon atons, preferably from 11l to 21 carbon atons. The nunber of

carbon atons ?ﬁ%?%des carbon .atons along the chain backbone as well as

branchi ng carbomge ﬁ%ﬁmgﬁfsaP@&hbﬂcééﬂﬁoﬁ@ﬁ@oﬁs@&Oﬂﬁ tHeaLKVéﬁﬂfonox'de
groups. 10 Preferably, east 75 wt% nore preferably, at |east 90 wt.

of the nol ecapesaims tie @Venacw ah@@holen@bhpmérﬁmhfavel@haangm@gt hs

ranging fyom11 t nor e referabl roma1l arhon atons. The
aver age ﬁ%ng%¥o%f§b?%n% e%a %?nnﬁgg%ﬁfepfg at abg% fE%%t}g g defined and

det erm ned abeweon Piedesr edTh@I cohpkr cOAPOAEnbS atems hDﬁ@lha&!b ngaafc@ver age
nunber of branches of fromO0.7 to 3.0, referabli from1.0 to 3.0.
PartlcuIarIyab@%$e@%%@gaﬁh%h%maéﬁnbéﬁEhP§ea?% YRbSe?S hahPRghaRYaver age

nunber of br {Jfﬂ;ﬁf s Ofodl b6851ade5inbDud0 PRELLEUL AL ANGI DOLIGM L. S Lo

2.3, especia om1l.7 to 2. n a preferre odi nent o i nvention
t he prinaryoai@@hgioupmponent has | ess than 0.5 atontoof Cg's as measured
by a qua{ only J q%iled 13C NNR,E ving a 25 detection lim¢t of 0.3

at o or " pet ter, ¥r abf y+©28ht 47 n€tho BYFS RESHRERTFEd By this NMWR

t echni que. FPéasfe@§0W§ 005 £ Yehe ChEBELY1 HRAER SERO riﬁat? bekbgyed that the
presence of Cg's on an al cohol nolecule prevents t bi odegr adati on by

bi ol ogi cal ofgapPeemt M@%%h©m@1301@@@thﬁnrﬁ@gaBglfi@melhstq &@onﬁ@bf Cg's
haye been beg, . foURF. L8, B Oflegnadg 8 18 LUECK Lehs.

The average number of branches per mclecule is at
15 least 0.7, as defined and determined above. Preferred
alcchol components are those having an average number of
branches cf from 0.7 to 3.0, preferably from 1.0 to 3.0.
Particularly preferred alcohol components are those
having an average number of branches of at least 1.5, in
20  particular ranging from 1.5 to 2.3, especially from 1.7
to 2.1.
In a preferred embodiment of the invention. the
primary alcohol component has less than 0.5 atom$ of Cg's
{”% as measured by a quat-only JMSE modified 13C-NMR having a
25 detection'limit of 0.3 atom% or better, and preferably
contains no Cqg's as'measured by this NMR technigque. For
reasons not yet clearly understood, it is believed that
the presence of Cq's on an alcohol molecule prevents the
biodegradation by biological corganisms. Alcohols
30 containing as little as 1 atom% of Cg’s have been been
feund to biodegrade at failure rates.
In a preferred embodiment of the inventicn, less than
5%, or more preferably less than 3%, of the alcohol

molecuies in the primary alcohol component are linear



In a preferred enbodi nent of the invention, less than 5% or nore
preferably | ess than 3% of the alcohol nolecules in the primary algﬁQ&k
conponent are linear 7 2 9 JAN 2007 al cohol s" The efficient redut? il

t he nunber of _linear alcohols to such a snall annug%g%n t he conposition

results fromiaefeddci ndr SAEHICHE o T&7F 61 e GRS Cher by a

skel etal isonmehlezat :QRPH18 ¢oMBLISALE Qhad 1t e&BNnGUe USHRY ficelieRtbn
catal ysts as described further below, rather than introducing branching by
met hods suchregslici drom ainfzedusiingoadinEatingn cof apr opyifdme tesdetalcés, or

zeolite catal oli g rization .t I o T per.cent. .of nol ecul es
which are |i ﬁégr?l%%abybgn%eé&%&?mlﬁeg“@bryﬁ%ég% Eh ?%rraa‘t %%%8%%.%%1 Kel et al

| soneri za§i o ekhnd qukefeingd egfhedicinicshengisns ke defsandhierg fiusthiert r oduced
by skeletal isonerization. Wen the branching has been achieved by skel et al
15 i soner i zaPEeRY -t K& tHeirnkiy laLEGHSICUEdMgoREAD Clided et 8ISt hofgy seh

char act er i zed by e HVB L echnique s auiign Eemo:3ha A% aaghiag on the
C2 carbon position, relatrve to he heroxyI carbon atom In a nore
preferred enbodizeeit tef camal@zeod 20%gomettieanuoberechriicamecshe§hare 20 at

the C2 position, a deterninﬁd by the NVR techni,que. The primary al cohol
conponent alggrﬁgﬁngﬁlﬁfhgg FFBﬁFfOWPH? 56% ¢ AG¥b&EF of branches on

the C3 pogiti@rerf@nhed bypb@@lbmrbhgm5g§gph9,30@bon the C3 position, also as
determ ned by the NqR t echni que. When coupled with the 25 nunber of branches
i Teo :

br3

seen at the €Xepgdirli dsomené zpiii@iyy al cohol conponent contains significant

amount of = branchi,ng % ettfg%r %&goﬁm‘éﬁ'&b%rg%i”t%.sbr’éfﬁtch%gyigoe.s the
primary al cohol conpohéenf "USed I'n the present 1 Aventi on have Significant
nunber of 30 ibraodchesdabyt beeC2tand iE3mpadizbicans,. but it has al so been IR
‘When the branching has been achieved by skeletal
15 isomerization, the primary alcohol component used herein
may be characterized by the NMR technigue as having from
5 to 25% branching on the C2 carbon position, relative to
‘the hydroxyl carbon atom¥ In a more pﬁeferred
embodiment, from 10 to 20% of the number of branches are
20 at the C2 position, as determined by the NMR technique.
The primary alcohol component élso generally has from 10%
to 50% of the number c¢f branches on the C3 position, more
typically from i5% to 30% on the C3 position, also as
determined by the NMR technique. When coupled with the . iﬁ
25 number of branches seen at the C2 position, the primary -
alcohol component contains significant amount of
branching at the C2 and C3 carbon pecsitions.
Not eonly does the primary alcohol component used in
the present invention have a significant number of
30 branches at the C2 and C3 positions, but it has also been
seen by the NMR technique that many of the primary
alcohol components have at least 5% of isopiopyl terminal
type ¢f branching, meaning methyl branches at the second

to last carbon position in the backbone relative to the



seen by the NMR techni que that many of the primary al cohol conponents have
at least 5% of isopropyl terminal type of branching, meaning nmeth§UAN 2007
branches at the secon to last carbon position in the backbone relative to

the B 2 9 JANG200%1 diy! aardhont Bvenstatl deast +10%iefait arsmpralpizsopr opyl
types of branches in the primary al cohol conponent has been seen, typically
in the rangéYers10% t¥arowes Al s EH TR GHLGRALaSTRSINETith$138f t he

NECDOL seri%%%%%@ﬂercay?-l Y javaiihalie firomeThe: Shel | Chepd cal, Conpany,
-l ess than 1%;eand usuall Jﬁiowéﬁéf@the bfgﬁ%%es are t'toerrrinallnisopropyl

branches. By yskekét dlvidyrofsomeriiatieny oltefe ngl effi rihac (BICHIOAg stearielse | nvent i on,
however, .t he rimary al cohal npanent _cont.ai hi gh percent age of 10
ternﬁnaléis&ﬁ?§ﬁ§Fl _&ﬁ%ﬁ%@”ﬂéﬁﬁfﬁ33‘Fb1§ﬁ%5$85§1%ﬁﬁwﬁéﬁa GP5AIRches.
Consi deri ng 1the eorbi ned nybersuefl 1B ANehkes LCad PnRed heL2, C3, and

i sopropyl positions, there are enbodinents of the invention where at |east
20% nore l13epréh@daBisprarydadra@@iesof HBive thedmdladd varie odgmdanidat ed - at

t hese positiagns. S e _of. the i nt.i ver i_ncl s branchi ng
occurring aé?%%glgﬁgnlégg¥ﬁggpgt%€ Q%%}ggﬁggggﬁﬁﬁnﬁxw$ﬁérfy§§§ of branching
found in thefikarer v lalcteolcomd reonpesintizdmofa Higjh Ppeericntageardifes from
nmethyl, ethyl, praopyl, and butyl or higher. In a preferred _enbodi nent of
the invélti GRrMERE Lt GERIP T GRth &1 38K RSt At Aridive ids thenthét2dt TUEReE 40%
even at | east 150%-+@fs the total nunber of branches, as neasured 25 by the
NMR t echni que descri bed above. This percentage includes the overall nunber
of nmethyl branchesssdenrimyg thiee cNNMRinechmugbe rdedc birbed halsowe cwirtting t he C

(ol 3, SAr g wost ELOmS Lol Al v LIS Nl U 2N the
empodiments of the invention where at least 20%, more

15 preferably at least 30%, of the branches are concentrated
at these positions. The scope of the invention, hcwever,
includes hranching occurring across the length of the
carbon backbone.

The types of branching found in the primary alcohol

2 composition of the invention varies from methyl, ethyl,
propyl, and butyl or higher.

In a preferred embodiment of the invention, the total
number of methyl branches number at least 40%, even at
least 50%, of the total number of branches, as measured

25 Dby the NMR technique described above. This percentage
includes the overall number of methyl branches seen by
the NMR techniqgue described above within the Cl to the C3
carbon positions relative to the hydroxyl group, and the
terminal isopropyl type of methyl branches.

30 The primary alcohel compenent herein contains a
significant increase in the number of ethyl branches over
those seen on NEODOL alcchols such as NEODOL 45. The
number of ethyl branches can range from %% tc 30%, most

typically from 10% to Z0%, based on the overall types of



30 The primary al cohol conponent herein contains a significant increase in
t he nunber of ethyl branches over those seen on NECDOL al cohol s gdchnami;
NEODOL 45. The nunber of ethyl branches can range from5%to 30% nost

typically from 10%.to 20%. based on the overall types of 9.2 9 JAN 2Q07
branchi ng t hat"3He N thad <ét tmse.t%ﬂ‘?ué,etterfet%'kgﬁﬁisal thes Gierlisf &t on of
the ol efins proguces: Rotdh et e and@tRY b ARG S cthd® e He diwpes of

catal ysts one nay use to performskeletal isomerization are not restricted

to 5 those whitdtywilinarnmhoduce sy rdtchflyisardhem talis tprogiseey ofsea
vari ety of branching Lynss i belieyed to  ephance 3 09ad querald hal ance of

properties. ns ‘use el'etal” " isonerization
are at | east tGhswnariadtefiins. drvdmdkD gpnief edgiad, Ir angewcHdie amefin feed
conprises C7 to C35 nono- olefins. AQefins in the Cl1 to Cl9 range are

consi dered MISSHE &fr &d ol Alse HePeirr g priodsce 5t MFdrlyE A% divol
conponents i g L1220 JAN08. U generd . ihealefd ns in the olefin

feed 15 conposition are predomnantly linear. Attenpting to process a
predom nant |y br dtched edliefds msfegedn cbet @ilrifg et eonaskedartsdn at ons or
extrenely high branch | engths, would require separation nethods after ,
passi ng the dlssfiariztiricamaacs ods s tcdrampsoi9d@ ftidssegar &t e t hese speci es
20 fromthe desired branched olefins. Wiile the olefin feed can contain
sone braniéhedradfefims] eyl efien dledd n freece sseg fioressKel épalCsssaneri-zat i on
preferably contains greater than 50 percent, nore preferably greater than

70 percent, q@ndgimst qurefieralbly wgreater tbhan,80anpkeaper eentiddbroa nore of
|l i near ol efin nolecules. The olefin feed generally does not consist of 100%
ol efins w t himegthe rsyfenifded ccanizen Heurbier, range;odases ol mapyr iatly-cits> Inot =
commercially available. The olefin feed is '
components in the Cq2 te Czp range.

In general, the olefins in the olefin feed

15  composition are predominantly linear. Attempting to
process a predominéntly branched olefin feed, containing
‘guaternary carbon atoms or extremely high branch lengths,
would require separation methods after passing the clefin
stream across the catalyst bed.to separate these species

20 from the desired branched olefins. While the olefin,feed
can contain some branched olefins, the olefin feed
processed for skeletal isomerization preferably contains .
greater than 50 percent, mcre preferably greater than 70 ”);
percent, and ﬁost preferably greater than 80 mole percent

25 or more of linear olefin molecules.

The olefin feed generally does not consist of 100%
clefins within the specified carbon number range, as such
purity is not commercially available. The olefin feed is
usually a distribution of moﬁo—olefins having different

30 carbon lengths, with at least 50 wt.3% ofrthe olefins
being within the stated carbon chain range or digit,
however specified. Preferably, the olefin feed will

contain greater than 70 wt.%, more preferably 80 wt.% or

10



usual Iy a distribution of nono-ol efins having different 30 carbon | engths,
wth at least 50 wt.% of the olefins being within the stated c?gQﬂngnain
~range or digit, however specified. Preferably, the olefin feed Wl

contain greah%&etB@nmggow%igfiﬂgr@npéeggéé@kYeéocﬁﬁb%ﬁoﬁu%Qeg 8ad 4l 7007
nore of nono-olefins in a specified carbon nunber range (e.g., C7'to C9, C10

to Cl2, Cl1 te.Gly, cEl2ot 09(13; GIb 4@, C18, tetcCiy, ¢fie demyisndensotot he
product being olefin of other carbon nunber or carbon structure, diolefins,

.9 paraffins,c?gpn@iécﬁ, aRd pLhel~haPusEties Fesuhdd ngefromidhe, synthesis
process. The [ocation of the double bond is not limted. The olefin feed

conpositi on BR}eeORREbSE namBkef bRscakpber BakuetetensgieneaiAsxture thereof.
_Chevron Al pha defin product series (trademark of and 10 sold by Chevron

Cheni cal €o. paraafiinact aresapiedontREnPEPer| ineuribiesi ASSBYLiRe Era€ki ng of

paraf fin wax [ Lo .prodyct uf act ur b I
oIigonerizatFgﬁcggggh%%gétggg%ﬁgfhe €ﬁ§t28g§?§§gsg yggghéfﬁbgﬁeﬁgggl Conpany
under the tradematkl NeODENE amdebyladbikt igkdCopppealtbonasaft hyhprise

Al pha-A efins. Specific procedures for preparing suitable |linear olefins

from ethyl efecdréiagscinbednia SeAinse76r523migEuNe3TB8EEEST,
Us- A- 3, 737, 475, -A- 3.8 15.and. US- A-4, 020, 121, _Whjl e . nbst of sugh
ol efin products gE%vg8ﬁp§?§§8 Pg?g%Pypg?éﬁﬁgaF% é?%létf%g?mﬁfgh%% ?%ear

i nternal 10l ekbna BrecakseoncomerRtehal Cy. profdsedact oreexpppbiéminynthe
chl orinati on- dehydro-chl orination of garaffins, b¥ paraffin
dehydr ogenat tdAE2&nBLBY 1 R§ok¥r 28t FEACHENEl BhaPeFaff 18, WakXi near i nternal

olefin produgts bRcthe 634902268088 ALALER-FRLEEtEY by phehl Cheni cal
Conlpany and by Li qui chenica ~Conpany. Skeletal isonerisation of |inear

ol efins may béigomeriedtouh bycamgrkaber mpahbe Préfedabtytaerkin,
Shell Chemical Company under the trademark NEQODENE and by

15 Ethyl Corporation as Ethyl Alpha-Olefins. Specific |
procedures for preparing suitable linear olefins from
ethylene are deécribed in US-A-3,676,523, US-A-3,686,351,
US-A-3,737,475, US-A-3,825,615 and US-A-4,020,121. While
most of such clefin products are comprised largely of

20 alpha-olefins, higher linear internal olefins are also
commercially produced, for example, by the chlorination-
dehydro-chlorination of paraffins, by paraffin
dehydregenation, and by isomerization of alpha-olefins.
Linear internal olefin products in the Cg to ng range are

25 marketed by Shell Chemical Company and by Liguichemica
Company.

Skeletal isomerisation of linear olefins may be
carried out by any known means. Preferably herein,
skeletal isomerisation is carried ocut using the process

30 of US 5,849,960, with use of a catalytic isomerisation
furnace. Preferably an isomerisation feed as
hereinbefore defined is contacted with an isomerisation

catalyst which is effective for skeletal isomerising a

11



skeletal isonerisation is carried out using the process 30 of US 5, 849, 960,
with use of a catalytic isonerisation furnace. Preferably an i $&nsi %8t i on
feed as hereinbefore defined is contacted with an isonerisation catalyst
which is effectlve for skeletal isonerising a 11 2 9 JAN 2007  linear olefin

conposi tion irteah BIEFiTh cIRsEEiHiBh A R ahleivier SGERRMEE©™f branches
per nol ecul ermalxg% ] Aol £astydul: Wi & RERIRLADI LhS £l ¥t gonpri ses

a zeolite having ast o wth a 5 crystallographic free channel
di anet er rangiingt rlemstgrieat. er Mdhan mezfemfgs]ty crhanthiaigsstt kampk Wegst rom

measured at roomt.e erat ur e th e sentl a n present which has
a free channdl “fiUreter Siith &1\,%5 lej’ﬁe ﬂh%m?ecﬁA wg]gctq}oam 10 Suitabl e
zeolites are cq@wala%ﬂdpﬂi% F 240, oﬁ%netlheumcﬂﬁt@rajm@lfcﬂbr@r e

i ncorporated herein by reference, and are described in the Atlas of Zeolite
Structure Tygesalsy Whaw el énaataam and dasm. t?ﬁff‘ef”f’erﬁfrétﬁ‘fclé?tﬁal ysts

N 23, 25 19T S ~ 7l T e, a2 s e
MeAPO- 11, MeAR@s3ht MHARG 4hs aVEARSOCHENIHARSQ:R e mnchIMARSO- 41,

Me APSO- 46 ELAPO 11, ELAPO 31, ELAPO 41, ELAPSO 11, ELAPSO 31, and
ELAPSO 41, |IHhGfdME 2k an digRte™ of fretit e, hydrogen formof 20 stilbite,

the magnegi um or caliaidimd ordpiafs JWrdenide antepant hgj t£.5aNdddeithe
i sotypic structures. Conbinations of zeolites can also be used herein.

These conbi natdrgrnt canf iwiclad e feelilnstos tofr atisce dhezeoln thes wafe stracked bed
Ferriortte Al S e D s P A S AR B SR 05
The stacked gatval yst Mciar k0.t e mrmxﬁhapg&@ﬂuﬂwd dazelorstaf - different)
shape and/ori%é?%§§K¥;;¥ié¥;%é,nc155331rnQAPO 11, SAPO-31, SAPO-41,
15 FU-9, NU-10, NO-23, ZSM-12, Z5M-22, Z28M-23, ZSM-35, Z3M-
48, Z5M-50, ZSM-57, SUZ2-4A, MeAPO-11, MeAPC-31, MeAPO-41,
MeAPS0O-11, MeAPSO-31, and MeAPS0-41, MeAPSO-46, ELAPO-11,
ELAPO-31, ELAPC-41, ELAPSO-11, ELAPSO-31, and ELAPSO-41,
laumontite, cancrinite, offretite, hydrogen form of
20 stilbite, the magnesium or calcium form of mordenite and
partheite, and their isotypic structures. Combinations
of zeolites can also be used herein. These combinations
can include pellefs 6f mixed zeolites and stacked bed
arrangements of catalyst such as, for exampie, ZSM-22 'tf?
25 and/or ZSM-23 oﬁer ferrierite, ferrierite over ZSM-22
and/or ZSM-23, and Z5M-22 over ZSM-23. The stacked
catalysts can be of the same shape and/or size or of
different shape and/or size such as 1/8 inch (3.2 mm)
trilcbes over 1/32 inch (0.8 mm) cylinders for example.
30 Alternatively natural zeolites may be altered by ion
| exchange processes to remove or substitute the alkali or
alkaline earth metal, thereby introducing larger channel

sizes or reducing larger channel sizes. Such zeolites

include natural and synthetic ferrierite (can be



tril obes over 1/32 inch (0.8 mm cylinders for exanple. 30 Alternatively
natural zeolites may be altered by ion exchange processes to re

_substitute the alkali or alkaline earth netal, thereby introduci gﬁwarger
channel S'Z§§t96r5§ﬂH£bn8rlﬁéﬂ@élfﬁﬁ@ﬂelS§L§eSFUEngE§eQL5§e§°9]nClUde
natural and synthetlc ferrierite (can be 12 9 JAN 2007 orthorhombic or
monoclinic), ISE=D, @Ek@-ﬁEﬁﬂQ}%59529§U 23l (6. PUS- AL@3 5781 2593 SMNRE 23

(E. P. A -103, )s_ £SM 35 S- A, 4,016, 24 ZSM: 3 S- A, 4,375,573). Most
.preferably tﬁ@écatéigié 24&#%???e%$%e3g %%%e sﬁé?ﬁ%a$7$tgnégls tion catalyst
is suitably pcefbiaetdywihd eatefyact osyrexiderasebi nding material in known
manner, for exanple natural clays, such as bentonite, nontnorillonite,
‘attapul gite, and R%%I?%ele%?hn%ﬁ%me€%$?Eh9nsF@F%éX%Tuh?n%PlF?%¥hted al uni na;
10 titania; X are
AR 5 ki A SR M T T s e

bi nders are keaﬂmlmaam@rlaﬁ¢3 exammhecmatﬁyahndlaye,us&dht@snanufacture

al um na- based cata % 1 9 ratio g % i nder nateri al
sui tably rang@8tPrd 10m@% T%rb et PFETRY %féefr% 20250 99:1, nore
preferably fgoom8Ra20s10i88; 25 A2 TR BEm Dh &f ehpbkyrEaomEnids; to 95:5
(anhydrous basis). Preferably, the skeletal isonerization catalyst is 20

al so prelhr et fibha at | Baetidnendcnikserest diereoh nMopoe CRFPORYT¢E aci ds
and i nor gani e o] t,
car boxylic a%f %?%U%Pg %iuo @%%?b%xg?l%ggg%%w?sﬁguﬁ%%ﬁ?é %ér S TMcl ude
those disclbsgdriteUsémbn849, 98kes@50>Optieonaaty, reatel pxadatlomironoting
netals can be incorporated into the instant catal ysts to pronote the

oxgdatlon ofcg%%%tha%%g %y%s%ﬁ%eu%$dO&gg%ﬁn%ga%ture alumina-based
catalysts.

15 The weight ratic of zeolite to binder material
suitably ranges from 10:90 to 99.5:0.5, preferably from
75:25 to 89:1, more preferably from 80:20 to 98:2 and
most preferably from 85:15 to 95:5 (anhydrous basis).

Preferably, the skeletal isomerization catalyst is

20 also prepared with at least one acid selected from
mono-carboxylic acids and inorganic acids and at least
one organic acid with at least two carboxylic acid groups
("polycarboxylic acid;). Suitable acids include those

disclosed in US-A-5,849, 960.

——

Optiocnally, coke oxidation promoting metals can be

]
(W}

incorporated into the instant catalysts to promote the
oxidation of coke in the presence of oxygen at a
temperature greater than 250 °C. Suitable coke oxidation
promoting materials include those disclosed in US-A-
30 5,849, 960.

In a preferred method, the instant catalysts can be
prepared by mixing a mixture of at least one zeolite as
herein defined, alumina-containing binder, water, at

least one monocarboxylic acid or inorganic acid and at

13



tenperature greater than 250 C. Suitable coke oxidation pronoting materials
i ncl ude those disclosed in US-A 30 5,849,960. In a preferred net hotd JANG/

i nstant catal ysts can be prepared by mxing a m xture of at |east one
zeolite as eraesitn dnefi n%g; al.um a—coanct.a' nin b‘; ndeer, water, at . | east one’
monocar boxyl it 561 '6F T HETHHE HeI D HAd at” 13 59 JAT 2607 °1€adtS ane

pol ycar boxyl i fo@€irty i) e vesSelf atha miodAinmersuforandigAa qelilet tofe t he

m xed m xture and calcining the pellets at el evated tenperatures.

Preparati on RS oIt HedahI R Weser iBHEPIH USSR tdwsisosd. 5 High

conversion, hiygh salecidvity. and higly viehds nayeaftained by the process

descri bed herein. The present skeletal isonerization process can be
operated at a w da grangerwdfr<iandi thigrs.seRreeftervalily, askklhetcdl viisdwier i sati on
is conducted at el evated i%ﬂttg{g)erature in the range 200C to 500C, nore
preferably Z50° - g50d BEESie TS5 HNTY romB ™ at nospheres (10

kPa) to 10 at nDspheies,ddsdYRa)skdmate1 prefrablat fdpd & 40 Qratyspher es
(50 to 500 kPa). defin weight hour space velocity (WHSV) can range from 15

0.1 to 100 petPdGired Rrtefaersisly rare \WSasligdiaen FB3iqr@Ey, nore
pref erabl y beé%’letﬂfé‘call ainsdof%ﬁie 'torgr;iaé ecfo%gdﬁte%eta‘ﬂéeeéle%aac%% 30 per hour. At

| oner WHSV' s, 'S~ possi 0 operate ower tenperatures while
achi evi nd0 hitgdnpe e idsreofirs kel etmlige i Xufer itzed diranc ed «olpefd fasa2Q At
hi gher WHSV' s, the tenperature is generally increased in _order to maintain

the desired coteriti dnd 2%EIFHRA T 1% THe eI 814 19 3 somer i zed

branched ol Qjﬂlﬁ&pfé‘ﬁfééqe(LO apid)mel, sel eGlloddHa% Are 9anerallote achi eved at
| ower ol efin partial pressures nentioned 25 above. For this reason, it is

of t en advant aygeoisramly diten & the d dedtgtasgdmngist h( & did bt kFas .such as

Olefin weight hour space velocity (WHSV}) can range from

15 0.1 to 100 per hour. Preferably, the WHSV is between 0.5
to 50, more preferably between 1 and 40, most preferably
between 2 and 30 per hoﬁr. At lower WHSV's, it is
possible to operate at lower temperatures while achieving
high yields of skeletally isomerized branched olefins.

20 At higher WHSV's, the température is generally increased
in order to maintain the desired conversion and
selectivity to the skeletally isomerized branched
olefins. Further, oéfimal selectivities are generally
achieved at lower olefin partial pressures mentiocned

25 above. For this reason, it is often advantageous to
dilute the feed stream with a diluent gas such as
nitrogen or hydrogen. Although reducing the olefin
partial pressure with a diluent may be beneficial to
improve the selectivity of the process, it is not

30 necessary to dilute the olefin stream with a diluent.

If a diluent is used, the molar ratio of olefin to
diluent can range from 0.Cl:1 to 100:1, and is generally

within the range of 0.1:1 to 5:1.

14



ni trogen or hydrogen. Although reducing the olefin partial pressure wth a
di luent may be beneficial to inprove the selectivity of the prodesgiN 1M/ is
~not 30 necessary to dilute the olefin streamwith a diluent. If a diluent
is used, the nolaitratglo i hefpresent ditwentioan slaxigetdrom 0.01:1 to

100: 1, and is_general| wWthin the range of 0.1:1 to 5:1. 14 2 9 JAN 2007
Al t hough in ’tﬁgmﬁ?:é%ﬁ{or? et TorcT Sk et AP s gHErZatd biP iR preferred,
branchi ng cag-glsg=0e, aghheved.byo@di meri zati on. Broadly speaking, a primary
-al cohol conponent is 5yobt.ai ned by dinerizing an olefin feed conprising
C6-C10 |inear obPeda@byispadieipyeseneelndra aliemrdzatdmpretialyst  under

di meri zatd on ditions to obtain Cl12-C20.0lefins. ails o i table

di meri satﬂl ono%?%%:}el%%gtéy (lﬁlnr% ru%jfln%g Efl)rr%oC()C:']‘gesfsl%:ogn‘:a‘:f i%%% ol €7 né?—zéeﬂod and
suitable catalysis, clOfafe 10 b fPuacende USE Ar 5 7480 B4 i ordysliof of 4wyl at i on
The branched, skeletally isonerized or dinerized, olefins are subsequently
converted toYBIBFi AErGr B Tlohon cevtbolent , te stbteddhdt ¥ - B0 ke ot myl ati on.
I n 15 hydr of I DR, «; I i ri i . converted to
Al kanol & by Peaatron with Sar bon Aanox te Uard Rydrogen Ssenra i To the Oo
process. Msprecoasapntyndiisiechs s ¢hefimole¢d ezhden praocessiztabkyng a

phosphi hosphite, _arsine or_pyridi i gand nodified cobalt or 20
rhodiun?ﬁ%ta$§§tgoaged%%%?$b%% #%r%ﬁégi@?2%%?621; US-A- 3,239, 566:

US- A- 3, 239, 5894 r &8 M1 235970, US-A- 3,239, 571; US- A- 3, 420, 898;

US- A- 3, 440, 29T; US-A- 3, 448;158; US-A-3, 448,157, US-A- 3,496, 203; and US-A-
3,496, 204; US- A-Bhgouryisheands s st Bl 5o 7 S r i hods PBnefigrdduct i on are

al so descr i bgg. K L. QNIEL . o ENgYEL 020 24 o I Sl Teghngl g0y” 31 d

Ed) vol 16,

compcnent, for example, by hydroformylation. In
15 hydroformylation, the skeletally isomerized olefins are
converted to alkancls by reaction with carbon monoxide
and hydrogen according to the Oxo process. Most commonly
used is the “modified Oxo process”, using a phesphine,
phosphite, arsine or pyridine ligand modified cobalt or

20 rhodium catalyst, as described in US-A-3,231,621; US-A-

3,239, 566; US-A-3,239,569; U5-2-3,239,370; US-A-
3,239,571; US-A-3,420,898; US-A-3,440,2591; US-A-
3,448,158; US-A-3,448,157; US-A-3,496,203; and US-A-
3,496,204; US-A-3,501,515; and US-A-3,527,818. Methods

‘_) 725 of prcduction are also described in Kirk Othmer,
“Encyclopedia of Chemical Technology” 3rd Ed. vol 16,
pages 637-653; “Monchydric Alcchols: Manufacture,
Applications and Chemistry”, E. J. Wickson, Ed. Am. Chem.
Soc.. 1981.

30 Hydroformylation is a term used in the art to denote
the reaction cof an olefin with CO and HZ to preoduce an
aldehyde/alcohol which has one more carbon atom than the
reactant olefin. Frequently, in the art, the term

hydroformylation is utilized to cover the aldehyde and

15



pages 637-653; "Mnohydric Al cohols: Mnufacture, Applications and

Chem stry", E. J. Wckson, Ed. Am Chem Soc.. 1981. 30 Hydrof or ihgl BN B i s
atermused in the art to denote the reaction of an olefin with CO and H2
to produce a I 0 | on; atom than the
reactant ol ePlt}Flé Igére%}c(]%gln ;C,g]iaénh%elcéa]or}??ft eeeEf g{metcﬁ%fbf%'r%ry’l ation is
utilized to coyeércfdwnaldehyderafierd5@ Ohe ANGDOT idheof esllcth@ins to the

al cohol step jn total, i.e., hydrofornylation refers. to the production of

al cohol's  fro I et RN aVJcaa_r%%‘Tﬁﬁr&E]ir%W%oa% ad?o%%@%@‘?%dﬁ%‘?‘f%ﬁforbr ocess.
As used her eigyodysls of o Md At -4 &1 ensyd & tdven ) 4 { et ec pF oductien of

al cohols. Illustrative catalysts include, but are not necessarily limted
to, cobal ® hydtovemibonyfodmalgstal ambetad - phosphine |igand catal ysts
conpri sing netal i ncludi ng but not, limted. to, palladiu cobalt and 10
rhodi um The cho’isrc lﬁnt%agttlavle?/s?aga}jle‘fsetr%lr{é%hf%ee{ vba% ous (géacti on conditions
i nposed. Thesgs€o4Kh 1 DPS] iGat adrdo, WéEed ¥ Hapeieh fNgorpDncd hel yard | cul ar
catal ysts. For _exanple, tenperatures can range fromroomtenperatures to
300C. “ When cobiRf tned-bothasiutng yistE g ecafsellys vhi GAMRF £S5 157 i ke ones
typically use @cgﬁ%a[; 144 -r@(ﬂ:g from a0 9 2506100, pf ordinary
skill in the gprlc'fI y “re e‘r%?)lér?glltl%lt eéca%'o e-Cited references, (?)r any of the
wel | - knovird | i tlesdtume Tre oo iate ghiol s caly Fieadid e et ee s Diee thosieowcondi ti ons

of tenmperature and, pressure . 20 that will he needed,to. hydrofornylate the
i somerized or®SHimert Y G THS . TR <A ﬁéea%?i“ocﬁl%%h‘?’%‘/? oy’ ver, are

noderate. Tepes B Ur@sodduthie g J25G 4101 200G e Bys¥ £commended.
React i on pressure:?i n the raﬂr.l%e of 2170 I%%rZS 10440 kPa are typical, but
[ ower or high%$ampk%5LﬁQqu§gtures can range from room temperatures to ..

300°C. When cobalt carbonyl catalysts are used, which are

15 also the ones typically used, temperatures will range
from 150° to 250°C. One of ordinary skill in the art, by
referring to the above-cited references, or any of the
well-known literature on oxo alcohcols can readily
determine those conditions of temperature and pressure

20  that will be needed tc hydroformylate the isomerized or
dimerized olefins.

Typical reaction:;onditions, however, are moderate.
Temperatures in the range of 125°C to 200°C are
recommended. Reaction pressures in the range of 2170 to *§ﬁ

25 10440 kPa are typical, but lower or higher pressures may |
be selected. Ratias of catalyst to olefin ranging from
1:1000 to 1:1 are suitable. The ratic of hydrogen to
carbon monoxide can vary widely, but is usually in the
range of 1 to 10, preferably 2 mcles of hydrogen to one

30 mole of carbon monoxide to favor the alcohol product.

The hydroformylation process can be carried out in
the presence of an inert solvent,. zlthcugh it is not
necessary. A variety of solvents can be applied such as

ketones, e.g. acetone, methyl ethyl ketone, methyl
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be selected. Ratios of catalyst to olefin ranging from 1:1000 to 1:1 are

suitable. The ratio of hydrogen to carbon nonoxide can vary widel ¥.9 Gk 20)s

~usually in the range of 1 to 10, preferably 2 noles of hydrogen to one 30
nol e of car biosprnonoxli desttand,avare tdheal @ehadngrogduocthexaktendvydr of or nyl ati on

process can be carried out i t he presence of an inert solvent, although it
is not neceSsANYST A A B of° Kol vEht ert‘aﬁ?{ledeataep]lpﬁréed aé'lf{:ﬁ&ées ket ones,

e.g. acetoneyaidy! elimdedianardRitid ddngb ehdANA0 % s | so-butyl ket one,
~acet ophenone and cycl ohexanone; aromatic conpounds such as benzene, toluene

and the xyl®@hestolnilasienatel antdrdiich kemisnvossudh kgenafiest obenzene and

ort hodi chl or ne; e ffd ni ons suG S

“met hyl en_te3 chlorl. qu‘r?dwcar b%?q%glsfasgﬁ%rarédgﬁ&p@%%ﬁéﬂsuc dseas Clthane,

hept ane, nmetdwday dahexdarie andt i seacifane andiah tas |lescasuech rasptdienzonitril e
and acetonitrile. Wth respect to the catalyst ligand, nention may be 10

made of ter MY VG PHESpRTHEsL S QR atd kYT LLshodii s, tri anyl
phosphi ne, tydexylc Bhes Rl cetdiBLhyle et hyl phosphi ne, dianyl et hyl
phosphi ne, tricyclopentyl (or hexyl) phosphine, diphenyl butyl phosphine,
di phenyl benzyl Wildsplsiapectt ticettiex alt® Intds ghigsad buteyit idire oo

phosphi ne, triphenyl hosphi ne,_ di nethyl, .phenyl osphi,ne, t-hyl di phenyl
phosphi rr@ d?ancg% hoy tﬁrrgcplyﬂ ypk?orsgp%rfonrr%qt eh nr{:’ls’t’olsyﬁpcr11 paﬁsostp J“ianlreT(gyland t he -
corr espondi ghH ks and- sl R8s sgHigldydad-iase by daiad@ritnepe i gands are
tetramet hyl 20 di phosphi noet hane, tetramethyl di phosphi nopropane,

tetraet hyl dPHISPHI fdétRamdc 3R gbutdiamydi FHosp sdHdife, di net hyl

O DR SR ot S e AU i o cpane
’ phosphine, diphenyl benzyl phosphlne, triethoxy

15 phosphine, butyl diethyoxy phosphine, triphenyl
phosphine, dimethyl phenyl phosphine, methyl diphenyl
phosphine, dimethyl propyl pheosphine, the tritolyl
phosphines and the corresponding arsines and stibines.

Included as bidentate-type ligands are tetramethyl

20 diphosphinoethane, tetramethyl diphosphinopropane,
tetraethyl diphecsphinocethane, tetrabutyl
diphosphincethane, dimethyl diethyl diphosphincethane,
tetraphenyl diphosphiﬁoethane, tetraperfluorophenyl

_ diphosphinocethane, tetraphenyl diphosphincopropane,

n) -25 tetraphenyl diphosphincobutane, dimethyl diphenyl
diphosphinoethane, diethyl diphenyl diphosphinopropane
and tetratrolyl diphosphincethane.

Examples of other suitable ligands are the
phosphabicyclohydrocarbons, such as 9-hydrocarbyi-9-

30 phosphabicyclononane in which the smallest P-containing
ring contains at least 5 carbon atoms. Some examples
include 89-aryl-9-phosphabicyclo[4.2.1]nonane, (di)alkyl-
9-aryl -Y9-phosphabicyclo[4.2.1]nonane, 9-alkyl-9-
phosphabi-cyclo[4.2.1]nonane, 9-cycloalkyl-9-
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25 tetraphenyl di phosphi nobut ane, dinethyl diphenyl di phosphi noethane [
di et hyl di phenyl di phosphi nopropane and tetratrolyl dlphosphlnoetzi's'%lcﬁfésN2{]]7
Exanpl es of other suitable |ligands are the phosphabicycl ohydrocarbons, such

as 9- hydr ocaryd siha30 RhosphabicyglpneRane d_nwhieh kg, snal | est
P-containing ring contains at |least 5 car bon “at ons- Sone exanpl es include

9- aryl - 9- phogpteeiireysl .2 [ .fondmeonardi,) &rkylthegrarhd . 3.1] and

-9-phosphabic Lp[ onane, 9 al k 0 cIo 4. 2. 1] nonane,

9- cycl oal kyl - ]é élik%’ Eﬁosp 5%%8y%¥3%%Q§§!1 ﬁ%%g%e

9- cycloalkenwodhwﬁmmﬂhﬁﬂlcyclo [4.2.1] nonane, and their [3.3.1] and

[3.2.1] cqunter-parts, as well as their triene counterparts. 5 Ethoxylation

As nenti oned 1 ranched prinmary al cohol conponent may optionally
conprise up to 3 fS e Qfde ohhe upper
limt on the nu er §¥Q'IF%£%%#)a kylenergﬁﬁde r ect Qﬂng%ct 10 t hat

thepnrmn/ammmhmnmmmmtﬁmmmymmmmmm$mt$mﬁmmmmﬂnthe

conpositions in. SU| Ie oxyal kyl | cohol s can be pr.epared by
addi ng to thé’hgi 31‘ é1fa€ﬁ(ﬂ°§‘°ﬁu % %%ﬂ@& &n

cal cul at ed ar@uNthu@ - ,off rnQﬂJé)& 1% by 148 i Qﬁildeo 1%12@@633@ weiddHact:
preferably fromO0. 1% by weight to 0.4% by weight, based on total al cohol

of a st rdég hege thteymrclmrw - calticall |cqmca1€r6r shiokdld meteaath aretal

hydroxi de such di.um hydroxi ssju.hydroxi de, which serves as a
catal yst for oxyéﬁ%gl ﬁ%h dﬁ$cﬁ%£%;ﬁ% %b mxture is dried, as by vapour

phase renoval ofswdryubiat efxy@rl&garattedaradc@lmOarﬁ)mh efe qirlq:lae:@el paxi de
cal cul at ed to(frOV|de from1l mole to 3 noles of . _ al kyl ene oxide per nol e .

of al cohol i<tHeW it tduddFlipd or mixture of alcohols to be
cxyalkylated a calculated amount, e.g., from 0.1% by

15 weight to 0.6% by weight, preferably from 0.1% by weight
to 0.4% by weight, based on total alcohel, of a strong
base, typically an alkali metal or alkaline earth metal
hydrozxide such as sodium hydroxide or potassium
hydroxide, which serves as a catalyst for oxyalkylation.

© 20 The resulting mixture is dried, as by vapour phase
removal of any water present, and an amount of alkylene
oxide calculated to provide from 1 mole to 3 moles of
alkylene oxide per mole of alcohol is then introduced and
the resulting mixture is allowed to react until the £

25 alkylene oxide is consumed, the course of the reaction

being followed by the decrease in reaction pressure.
Further details of suitable oxyalkylation processes
including process conditions can be found in US-A-
6,150,322.
30 Suitable alkylene oxides for use herein include
ethylene oxide, propylene oxide and butylene oxide, and

mixtures thereof, preferably ethylene oxide.
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the resulting mxture is allowed to react until the 25 al kylene oxide is
consuned, the course of the reaction being followed by the decrgasgN 1M
_reaction pressure. Further details of suitable oxyal kyl ation processes

i ncl udi ng prosEsst cendl §+0nsegagh e foundlde n US-A- 6, 150, 322. 30 Suitable

al kyl ene oxi des for use herein include ethyl ene. oxide, propylene oxide and
butyl ene oxi de, dHd PHH SR e Aer et o SHridiEsabISF Brhyilarte GRIRde. S8 29 JAN

1007 Cosnetdcadtyracceptahl s vahi £l gerihe Personal i wGade (<pmpesi tions herein
.also conprise a cosnetically-acceptable vehicle in addition to the primary

“branched al Wa@omed T&ﬂ@@t@nﬁlqmn@i% actieptasineia#ldie i s

gener al | present effectl ve amount .. prefera pm 1%to
99. 99% )r(?-ore cperpe abrr!laebl q'flr%rﬁ 210%‘% egrg%}; sppeecslearﬁ lr%rorﬁaé%%%ato 90% The
cosneti cal | yemaccecpitxaéalaenc\aﬁm Cler B 00Nt abra A etgs . ofs compenent s

sui table for rendering such conpositions 10 cosnetically aest hetl cally or
ot her wi se, d?:%?ﬁ%f—l#e‘/ orront & v de¥ h(ﬁﬁ%qwjé‘dﬂlﬁﬁ@haq Ofenefits.

The conpon % JTcaois] "L(?%]Jﬁ/ Geepdahl e sically
and chem cal y corrpa \%Ft e aﬁ% mary ranC%L}1 ?Oa% co corrpoe% nt and
shoul d not untutgmparpaitrs Ibattheed st aftid nie;ndee:fﬁngcamcmrccmrt};hmuhﬁnﬁl ts

associ ated with the personal care C ositi %&s of the invention. Suitable

i ngredi et s $oFS mctalshon El‘??lil'f?etl 9 A4 At A1 18 €%are wel |

known to those psdidded idh theprdaqifthest i neddide hdids are natad imted 20
to, emollients, oil absorbents, antimcrobial agents, binders, buffering

agent s, denalwmt@t%@ﬁrélﬁ% cmaﬁx@dmwaqqamawﬁm@lqmm
surfactants.,. SRSl dders,a NSELEEn. AL S, Q5 SURR AL ACYRARLS, o fs.
mperal oil an icon S, opacityi‘ng a

. branched alcochol component and should not unduly impair

15 the stability, efficacy or other benefits associated with

the personal care compositions of the invention.
Suitabkle ingredients for inclusion in the

cosmetically-acceptable vehicle are well known to those
skilled in the art. These include, but are not limited

20 to, emollients, oil abscrbents, antimicrobial agents,
binders, buffering agents, denaturants, cosmetic
astringents, film formers, humectants, surfactants,
emulsifiers, sunscreen agents, oils such as vegetable
0ils, mineral oil and silicone coils, opacifying agents,

25 perfumes, colouring agents, pigments, skin soothing and
healing agents, preservatives, propellants, skin
penetration enhancers, sclvents, suspending agents,
emulsifiers, cleansing agents, tﬁickening agents,

solubilising agents, waxes, inorganic sunblocks, sunless

[’
o)

tanning agents, antioxidants and/or free radical
scavengers, chelating agents, suspending agents, anti-
acne agents, anti-dandruff agents, anti-inflammatory
agents, exfolients/desquamation agents, organic hydroxy

acids, wvitamins, natural extracts, inorganic particulates

15



25 perfunes, colouring agents, pignents, skin soothing and healing agents,
preservatives, propellants, skin penetration enhancers, solvents, 29 JAN 1087
suspendi ng agents, enulsifiers, cleansing agents, thickening agents,

sol ubi I'i sing agents, waxes, inorganic sunbl ocks, sunless =0 tanning agents,
‘anti oxi dant s B 6 Frdd SPadinca PO TR Paigei e éjr?é? d¥5af- gt s, suspendi ng
agents, antlan%gggr%@gqg%tsantl-dandruff agents, anti-inflammtory agents,
exfolients/desquamati on agents, organic hydroxy acids, vitam ns, natural
extracts, i norgabioo-pantitcucatesnide? @fJANC®O®£taﬂﬂﬂisa$nﬁIdaﬂwnah@dboron

nitride, deodorants and _anti perspirant n-limti exa of such
materials aré’l dg‘é‘EﬁYbSd Cosﬁle%dﬁcg‘osgy(’:o:]rtr%t% orogy; / 7&%”@& lrll—%?l?y &
W kinsons5 ((diilill Publiishens, Leadem 1982);; iim The @}féﬂﬂféﬂﬂy an

Manuf acture of Cosnetics, 2nd. Edition., deNavarre (Van Nostrand
1962- 1965) ; Alfd TR CiiE SHarid BesmeoTl CCos Bt i Ed Bet @hce %@a%@moi‘b@y 1st

Edi ti on. C l.sev] |.nt t Cosneti c
I ngr edi ent 1®\Mﬁttgﬁn§n§%? aﬁ(? 6I(-Egnd(t%i\é]o t%%@ glaﬁggﬁr%ow i %gfn% (? ted by
Wenni ger and SMiEm@ @]ihie T@zzsmho@,y,lesf @ditiand, Fiaglanees ABsoctat i on,

I nc., Washi ngtaqn, 1997); and _ W01/ 89466.. Preferred conpositions have
an apparent Vi SéfllW &fq9315 S5k §r666 A5 127600 GHTSHRE &P %r%’étﬁnéd using a

Br ookf i eljd DVsl-+RY i %rﬂat @fa’nﬁﬁorldl &1 kyAti BF PoPake ANd@IDIEM,,

pressure. The viscosity w || vary depending on whether the conposi t| onis a
cream or | ot iWemniGerpesic |M°;ris~fe®f (e poesemid, nventliedrrvar ergr ef erably 20 '

aqueous, and re_pref rabl re_in the f ar m. of enul si on, ch _as, an

oi | -i n-wat er E{)nr)g\f/gflgre AsS la%lr?ﬁ)l siloNT F@iasélxla %Ion’ %?Hqugzg "o "%h

oi | -in-water WC@WBSM@@.& hydr ophobi ¢ phase containing an oily materi al
Preferred compositions have an apparent viscosity of

15 from 5,000 to 2,000,000 mPa.s, measured using a

Brookfield DVII RV viscometer, spindle TD, at S5rpm, 25°C
and ambient pressure. The viscosity will vary depending
on whether the composition is a cream or lotidn.
Compositions of the present invention are preferably

20 aguecus, and more preferably are in the form of an
emulsion, such as an oil-in-water or water-in-oil
emulsion. For example, in the case of an oil-in-water
emulsion a hydrophobic phase containing an oily material
is dispersed within an aqueous phase. Oil-in-water ;if

25 emulsions typically comprise from 1% to 50%, preferably
from 1% to 30% by weight of the dispersed hydrephobic
phase and from 1% to 99%, more preferably from 40% to 90%
by weight of the continuous agqueous phase. The emulsion
may also comprise a gel network, such as described in

30 G.M. Eccelston, Application of Emulsicn Stability

Theories to Mobile and Semisolid O/W Emulsions, Cosmetic

& Toiletries, Vol. 101, November 1996, pp. 73~92.

20



is dispersed within an aqueous phase. QG| -in-water 25 emnul sions t%ﬁhﬁfﬂhw
conprise froml1l%to 50% preferably from1%to 30% by wei ght of l {

di spersed hydrophobic phase and from 1%to 99% nore preferably fromd40%to
90% by wei ght ofh¢hecoentinions afjueossiphasel ol hel ehupse Beraliiay kad so

conprise a gel network, such as described in 30 G Eccel st on | ication
of Enul si on g?ﬁ%?#?Fﬁg ﬁﬂeﬁ??%satﬁgw%%if%mﬁn%'%éﬁ?g%riﬂoﬁfvgﬁﬁﬁﬁ€$gh%,
Cosmetic & Febhetrigsg.¥yol. 101, November 1996, pp. 73-92. 20 2 9 JAN 2007

. The conpositions of the invention will preferably be fornulated to have a pH
of from4.5 to 9Theperenpeedetabf yiefedm i 8. Eormabatedpbsic ipnsidrer ein

can be formiated. inke g uide. oLl elyy of . PLoguElofor e sueh.as Ale known

in the ar e a w de variety of purposes.

product fornmgahnetudesdbibranewnoe tarmdéed ¢D,phopboss, saegmle gels,
sticks, sprays, ointnents, pastes and nousses._ 10 The conpositions of the
present inveREPORCEaRCHBS iBFhifat doUT mee it hel 1Hbhed! Banst gl GtS cl eansi ng

formul ati ons., Exaopl es10f ponceheanstags f asmalions phoclyde,hair

condi ti oners, Isturizing creans, -'|l suncreen conpositions, night
creans, antipeuspesants, 15 |lipsticks, cosnetic foundations, body |otions,
and the i ke. anpl es of | cl eansi formul ations include sh oos, faci al
ol eanser ' showt PGeFBat Bkt HAnd T e ShnoR e B (T ke,

General ly, ckeapsifigedfonfyl atives coMlaidaneladiyel ¥1bhghidevel s of 20
surfactants, generally greater than 5% preferably greater than 10% In

preferred enbodrpbatsoner ei Rxahel perebradnTat @A neonPosPTNORE- £ f or nul at ed
as-.non- cl eansi ng, gL of V| 8L, Q08 : BLEL&T abL ¥, CROPLE §L0Y; PO OF e ESS, more
)

- suncreen compositions, night creams, antiperspirants,

15 lipsticks, cosmetic foundations, body lotions, and the
like. Examples of cleansing formulations include _
shampoos, facial cleansers, shower gels, bath feoams, hand
cleansers, and the like. Génerally, cleansing
formulations contain relatively high levels of

20 surfactants, generally greater than 5%, preferably
greater than 10%.

In preferred embodiments herein the personal care
compositions are formulated as non-cleansing
formuiations, preferably comprising 5% or less, more

,) 25 preferably 3% of less, by weight, of surfactant.

Any surfactant known for use in personal care
compositions can be uéed herein, provided that the
selected agent is chemically ahd'physically compatible
with other ingredients in the composition. Suitable

30 surfactants for use in the compositions herein include
necnionic, anionic, amphoteric, zwitterionic and cationic
surfactants, such as those described in W0O01/8%466.

Preferred cosmetically-acceptable vehicles herein

contain a hydrophilic diluent, typically at a level of



25 preferably 3% of |ess, by weight, of surfactant. Any surfactant known
for use in personal care conpositions can be used herein, provided tkhag)/the
sel ected agent is chemcally and physically conpatible wth other

ingredients ip.the c sition, ?ui abl e 30.surfactants_for use in the
conposi ti ons ﬁ%?e?% ?%%?Bﬁeweﬁ%? o%%c?o A7 oht 5 anp %%é%?ﬁ% zwitterionic and

cationic surfiagtagsl isuehlasnt hosectese ridesh j n1dW0ls BO466:r Rief gt ed
cosnetical l y-acceptabl e vehicles herein. contain_a hydrophilic diluent,
typically at BOPeVelrbf abgobobs gall pE0YS 006 RO B9YS byl net yhinof

conposi tion. Lt abl e hydrophi | LG, ghluent s,d ngl yids; ) tealQW nOl ecul ar

wei ght nnnoH%%é#% al%o ng? bl%co?% %ﬁ% po|9%|§, iﬁﬁ%f%ﬁ%g bropyl ene
glycol, pdl ypropylene glycol, gbykberol eStdutyleneagbycolsoporbinal, esters,
et hanol , isopropanol, t hoxyl at ed_et her ropoxyl ated. ethers and m xtures
Chereot | A prerbemett H T UerRore vRr v S ones VEal TOF dECEHiEET & vehi of o
herein may condgidran emtsklieeat@ihelp: di spesserand suspend the 10

di sconti nuous phase within the conti nuous aqueous phase. An exanple of a

sui tabl e enul si fi®re i oS 302 1 Hi tyeretiararaiel coemes i dl If2vvai | abl e from
U quers | Arescag, and, o [LKL e 8 e, sheasl e g, BR00, st earat e

commerci al |l y avai rade i pomul se rom'Li po
Chemi cal s10 | ngi s Esef ofideds cEnPosi viomnsn heiei docoitpidcse eppddienphasmieri al s,
in addition to the primary branched_al cohol _conponent which itself has

emol | i ency prithefiiaeie | PentaL P SHateribFs Whi EHCTibricate the skin
20 i ncrease t@fh§&§$§§§§e999ti?ﬁ&h@%ﬁ?ﬁafﬁ the, skih e PFEMENni Qhed £l 1 €ve

dryness, and/or protect the s ) ients are typically oily or waxy
materi al s whikheareasaded -a i mbkberdl ef dlhvearpl | staewateraeiuPEEoh(o :
enol [i ents stearate commercially available under the tradename '")
15 Lipomulse 165 from Lipo Chemicals, Inc.
Preferred compositions herein comprise emollient
materials, in addition to the primary branched alcohol
component which itself has emclliency properties.
FEmollients are materials which lubricate the skin, .
20 increase the softness and smoothness of the skin, prevent
or relieve dryness, and/or protect the skin. Emollients
are typically oilly or waxy materials which are water-
immiséible- In an oil-in-water emulsion, emollients
therefore generally feorm part of the disperse il phase. FL
25 Suitable emocllients are described in Sagarin, Cosmetics,
Science and Technology, 2™ Edition, Vol. 1, pp. 32-43
(1972) and in WO01/89466. |
Examples of preferred emcllients include those
disclosed in WO01/89466 such as straight and branched

30 chain hydrocarbons having from 7 to 40 carben atoms, such

as dodecane, squalane, cholesterol, isohexadecane and the

C7¥C40 isoparaffins, C1-C3g alcchol esters of C1-Cap

carboxylic acids and of Cp-Czp dicarboxylic acids such as



therefore generally formpart of the disperse oil phase- Suitable ennlllents

are described in Sagarin, Cosnetics, 25 Science and Technol ogy, 28gJAN 2

_Edition, Vol. 1, pp. 32-43 (1972) and in W01/ 89466. Exanples of preferred
enol i ent s i Aelouwde yhdsendtizselaesed jisap\WoRl/ 182466 ssuech , amyst saiyght and

branched 30 chain hydrocarbons having from7 to 40 carbon atons, such as

dodecane, sq@&P@ﬁ@nadﬁblé§F@ﬁﬂpyl|§6ﬁ§%§d§baﬁ§o§ﬁdpﬁﬁe15€?t€965F§0paraff|ns

Cl- CG30 al COthlet%%tlerl%o%fte(a]ra%o EeRERLY et RGirds 8Rd\af n627§3Q+di carboxylic

~acids such as 2272 9 JAN 2007 isononyl isononanoate, |sopropyl myri state,
myristyl progiiosate, riadepitepy ldidsearabe L adopﬁ@eylandodneapatapylnethyl

i sostearate, behenyl behenate, octyl palmtate, dioctyl naleate,

di i sopropy! ddilpacdeadnd @irSopropyP-520f| PAdY eafes r Tl 0 T30 FnD-anthd

pol y-esters of sugars and , related materials such as those dlsclosed in

W01/ 89466; T&hd "Fegdrdistd 2diSl $UaRd 2Ry 4PGgensied 108get 4Bl BO8ILY §34PR¢l udi ng

saffl over 0f Lncasor: gile 4920BHl AvkicooROLaRseegobbipghaLkernal o

pal moil, peanut oi'l', 10 soybean oil, rapeseed o | 1nseed oil, rice br an
oil, pine ouhelgds@@esaﬁﬁloy@mfbomerceee@roph; paptpality cand fully
hydrogenated s _of the albove,l and m xtur. ?ereog Prefe red

conposi ti ons ﬁ&F@Pﬁe@ faitn §P T 6fE Bds&d ’1§a RgPédr eFt87Y cﬁlas vol atil e

or non-vohat isk§be@nd@napolupilsexane i0i,| §inReeberied oreuseahengin are
organopol ysi | oxanes sel ected from pol yal kyl si | oxanes, al kyl substi t ut ed

d|nethlconesPldﬁn@ﬂHucdﬁ@B@e Oaadlr y &Ry L Er SErex ahes BRdteyélygmenAi cones,
Bre ol I cone-Basdu SrIter e ?eéaéﬁda?%r%e”?%?éf%%gﬁd aniares E{'n exanpl & of
mhbch i s cet yhedicnet.hi cone
Preferred compositions herein contain silicone-based
15  ingredients such as volatile or nen—volatile
organopolysiloxane oils. Preferred for use herein are
organopolysiloxanes selected from polyalkylsiloxanes,
alkyl substituted dimethicones, dimethiccnols,
polyalkylaryl siloxanes and cyclomethicones, preferably
20 polyalkylsiloxanes ahd cyclomethicones. 2Also useful
herein are silicone-based emulisifers such as dimethicone

copolyols, an example of which is cetyl dimethicone

copolyol, supplied by Goldschmidt under the tradename

“?j . Abil EM90.

25 The compesitions herein preferably comprise a
thickening agent such as those described in WO01/8%9466.
Suitable thickening agents include carboxylic acid
polymers, crosslinked polacrylates, peclyacrylamides,
xanthan gum, cellulese derivatives, and mixtures therecf.

30 Examples of suitable thickening agents include the
Carbopol series of materials commercially available from
B.F. Goodrich and cetyl hydroxymethyl cellulose supplied
by Hercules Agqualon under the tradename Natrosol 250 HR

C5.



copol yol

pol ymers,

supplied by Goldschm dt under the tradenane Abil EMBO. 25 The
conposi tions herein preferably conprise a thickening agent such ag gt pasgyy
described in WO01/89466. Suitable thlckenlng agents incl ude carboxyllc acid

crossl 'Pﬁgf'ePPé@C%ereo.f AL yact ix@rﬂ J.séaziﬁ‘t ¢ cgl | ul ose

derivati ves,

and m xtures t Exanp es of suitab thic enlng agents

i ncl ude the Ealempbloﬁeﬁ%eso030ﬁnbgrwaightonn%w@f@tt@dahaméemﬁm¢$ron1 B. F.
Goodri ch and cet I hy ro yneth | cellu] ose sup i ed . by Hercul es Aqual on
e hIgre kot LR EeSd Sy

under the traﬁ%ﬁ

YARF Y007  Preferred

Conposi ti ons BHeY bRySPRPIESE Gy HUIEChARS, ab @rlmgﬂaa@ih&%I 0ar3®% by wei ght.

Preferred hunectants include, but are not limte

gl yceri ne,

pol yoxyal Kyl enbkygyent, QLY@%@SEﬁ@@htﬁspgh@wﬁﬁﬁﬂeeﬁ%ﬂ%@b]%?l@#&ﬁ%ﬁ@%ols such
as propyl ene %%¥§§i or butylene glycol. Wen it is desired to provide

protection fr

harnful effects of the sun, the conpositions herein can

contain a safe amghefif ectiyvedadotmt ©f Eneviode m‘@té&mmsﬁr@ertfﬁmgredi ents,
sel ected fron1|norgan|c or organic sunscreens. Suitable sunscreens include

those di scl osBM{RLVEDI?BOUEH" The TORPOSTE | HIRPHET et A FreySEDDrFaR

al ong-chai n

conponent .
branched,Nhatﬂuasedeem imsutdiates, =btobotd ﬁamnngn®mgawe¢age oogdoet c of

carbon atons in the rang

o o e oh e I Sl PT fut O P i RS S R Skl ey

al cohol

é&ﬁ@QQh é”séﬁ@'éﬁ&’”ef@eé@?v@rm P SBE Yo Rl ROl 15

Sui tabl e I ong-chain al cohols can be selected fromlinear or

erived

and bghgoyth /abcehol .
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The compositions herein may comprise a_long-chain
alcohcol in addition to the branched primary alcohol
component. Suitable long-chain alcohols can be selected
from linear or branched, saturated or unsaturated
alcohols having an average number of carbon atoms in the
range of from 8.to 36.

Examples of naturally derived long-chain alcoheols
include the fatty alcohols cetyl alcohol, stearyl alcohol
and behenyl alcohol. N

Other suitable lcng-chain alcohols include those
commercially available from The Shell Chemical Company
under the tradename NEODOL. Examples of NEODOL alcchols
include NEODCL 23, NEODOL 91, NECDOL 1, NEODOL 45 and
NECDOL 25. All cf these alcohols are predominantly
linear alcchels.

Other suitable alcohols include alcchols of thé SAFOL
series such as SAFOL 23, alcohols of the LIAL series such
LIAL 123, and alcchols of the ALFONIC series, all of
which are commercially available from Cognis Corporaticn.

Also suitable for use herein are the so-called
“Guerbet” alcohols, for example, EUTANOCL G16,

commercially available from Cognis Corporation.



O her suitabl e | ong-chain alcohols include those comercially avail abl e
from The Shel| Chemical Conpany under the tradenane NEODOL. Exandd &N @7
~NEODCL al cohol's 25 include NEODOL 23, NEODOL 91, NEODCL 1, NEODOL 45 and
NEODOL 25. All ofrHehessnpalscehohs akeephederi banplrypakedeaccatranhgl so O her
sui tabl e al cohol s i nclude alcohols of the SAFOL series such as SAFOL 23,
al cohol s of FHEAGIMT eriws IdycHseS0 1 AOSTESI Cand dl EBRGI 876 "Ehe ALFONIC

series, all ofyhi GhhAns LOTRIE 21 Y 1rR\sal Is@{tallqefdr om @%ma%tcorporatl on.
Al so SU|tabIe for use herein are t he so-called "Querbet" al cohols, for

“exanpl e, EUTANCLT@@6iold@mnegceabmpl&wawuéblelﬁm@ﬁnabgntbeCDaporatpﬁn. 24 2
9 JAN 200 he conposi.tions herei n can.be prepared accordi.n rocedures
“usual ly u edlﬁﬁ éﬂgﬁgﬁFégha%Httﬁéi %@%Fnd%ﬁgwﬁoaﬁﬁ gﬁ@énggo& by those

skilled in theriay . The fol | ow ng exanples wWill illustrate the nature of 5
the invention, but are not intending to be limting in any way. Exanple 1
Thi s exanpl e B@"PIl¢edpnstrate the manufacture of a skeletally isonerized

C16 ol efin, subsqguentlngonventedactBota acskelet albycbaonee 2ed, Cl7

primry alcohol conponent The nanu acturing process nple is as

descri bed 'r‘é@@%@@éﬁl&'Q%oH%rAhédBQQEQQQefQHt bﬁbsé@@éﬁgy§egoH@éPt£@r

conveni ence. 1 L|tre of NEODENE 16 olefin, [ i near a-olefin

CONMET Ci avall e .fr,om Shel | e irst dried and
purifiedaphrou I tﬁ%%%?l hego 5 S%Qwasl7tﬁen paéseggﬁﬁ?%ugﬁm%P?%%g furnace

at about 250 £ 8 f u u d using a
nitrogen oﬁ?ﬁ%E%%H§ %% %g%%E% n?%%fgh%ﬁbF gh%r%§1? e top, 20 the
t.ube furnacecmﬂsnhd&dédnmEMam@ﬂ@sa wdolUs-fhén 883G, 960, but is

_) reproduced here for convenience.
1 Litre of NEODENE 16 olefin, a Cig linear oa-clefin

15 commercially available from Shell Chemical Company, was

first dried and purified through alumina. The olefin was

then passed through a tube furnace at about 250 °C set at
a feed rate of about 1.0 ml/minute and using a nitrogen
pad flowing at about 91 ml/minute. Working from the top,

20 the tube furnace was loaded with glass wool, then 10 ml
of silicon carbide, then the catalyst, followed by 5 ml
of silicon carbide, éhd more glass wool at the bottom.

The volume of the tube furnace was 66 ml. The reactor

tube furnace had three temperature zones, with a

>
(W3]

multi-point thermocouple inserted into the tube reactor
and positioned such that the temperature above, below and
at three different places in the catalyst bed could be
monitcored. The reactor was inverted and installed in the

furnace. All three zones, including the catalyst zone,
30 were kept at about 250 °C during the reaction and the

pressure was maintained in the reactor at 114 kPa.

The amount of catalyst used was 23.1lg, or 53 ml by

volume. The type of catalyst used to structurally



of silicon carbide, then the catalyst, followed by 5 M of silicon carbide,
and nore glass wool at the bottom The volune of the tube furpace was 66
m . The reactor tube furnace had three tenperature zones, w't A g007

That the L enpaPalar o aob05, NRPBNPaRA OHt thr 8e>a o enfi prACESFH the

catal yst bed gaul dabeinsaniteeedi e Fheer east 9innasg iL0vepbRdpandadnskal led in
the furnace. Al three zones, including the catalyst zone, 30 were kept at
about 250 C dGEfAg-the reaction and the pressure was maintained in the
reactor at 114 kPa;.._.T t e Oy, 4 53 m by

vol unme. The type g 1§a?§F§g?Hﬂs%%£tgééﬁé%%§u$§|?§¥@§%§§C% yi§ﬁ2007

i soneri ze 1 heeNEGDEANEC16foUBf bpSWas3a6]1l. bOpnmiextd udedpaandheakdénnédr
Hferrierite containinggloo an1 al | adi um netaL$ Thi s catalyit was prepared

i n accor dance“®ft'A"5%8 np!% CBfOUs 8] 5157 3886, eﬁ?gﬂﬁgea_Wﬁ Part herein
for conveni egge:-AntaMaRRhUALf @ELEErbEechayi ng aupBLAE askhi ga to al um na
ratio of 62:1, a surface area of 369 square neters ger gram (P/Po = 0.03), a
soda content 36f ag0appnirahdra-hexaasasofptfPon=clphdit yaoboZa3cgnpenrt 10 100
g of zeolite was ed_as e starting_.zeolite. Th t al yst gonponents were
mul | ed usi ng §%L§§§a P@raﬁgxn %%f?%?.S?ﬁ%{ﬁﬁ?lgﬁp§%§§¥yg¥ zﬁfePiQFrmas
extruded Wsingooag 25. 4eoBL 0k A=57uefnuBobhot spantbagr eboexteudene The

catal yst was prepared using 1 w% acetic_acid and 15 1 ww%citric acid. The
Lancast er ni x CAiRLEFTWASTPBAERES WEtR Bublegfantin? ankonraftesrfidrite (5.4%

oo o AT A b ETAP Bl ur e (UL et e

alum na was b W rierite for m nutes during 5.
mllilitres obndéboAi mBdo20awal el masBadded. pAnnbxtuee ektéuBegrans glaciar%y
acetic L

The catalyst was prepared using 1 wt% acetic acid and
15 1 wt% citric acid. The Lancaster mix muller was loaded
with 645 grams of ammonium-ferrierite (5.4% lLoss on
Ignition) and 91 grams of CATAPAL D alumina (LOI of
25.7%). The alumina was blended with the ferrierite for 5
minutes during which time 152 millilitres of deionized
20 - water was added. A mixture of 6.8 grams glacial acetic
acid, 7.0 grams of citric acid and 152 milliliters of
deionized water was added slowly to the muller in order
to peptize the alumiﬂa. The mixture was mulled for
10 minutes. 0.20 grams of tetra-ammine palladium nitrate’
25 in 153 grams of deionized water were then added slowly as
-the mixture was mulled for a period of 5 additional
minutes. Ten grams of METHOCEL F4M hydroxypropyl
methylcellulose was added and the zeolite/alumina mixture
was mulled for 15 additional minutes. Thé extrusion mix
30 had an LOI of 43.5%. The 90:10 zeclite/alumina mixture
was transferred to the 2.25 inch (5.7 cm) Bonnot extruder
and extruded using a die plate with 1.59% mm holes.

The moist extrudates were tray dried in an oven

heated to 150 ° C for 2 hours, and then increased to



acid, 7.0 grans of citric acid and 152 mlliliters of deionized water was
added slowy to the muller in order to peptize the alumna. Theé SndAdk Wfe was
mul led for 10 minutes. 0.20 grans of tetra-anmne palladiumnitrate 25 in

- 153 grans of ;dsi ni@zad Mcﬁf:gﬂpm%éleraﬁ&%d, M o 188 a4 Ml & was
mulled for a period of 5 additional mnutes. Ten granms of METHOCEL F4M

hydr oxypr opylongethytkceh | ndwsel was Bdeeexanddé heszeeret eAdtunedaim xt ure
was mul | ed fgi 15 additiona%%githgs. The extrusion mx 30 had an LA of
.43.5% The 90* 3t 2%0fHt &7 bl vif nal miXt uF& Wa¥ transferred to the 2.25 inch
(5.7 cm) Bonnot eéremefin angs exd sk dt isdigh at ik erPhat 6x Wb AndeS9 mm hol es.
The noi st extrudates were tray dried in an oven heated to 150 C for 2

hours, ard tfERT|AcPeaged Poriod- 2 YaupkeR007 3478%Cof sRd4lhoups. gAfter
drying, the gé%éuggifécygéeaégggégfggg%nl Hagly?%gthg§£rugg&es wer e

calcined in ow ng air at wo hours. rh was passed
t hrough the teaciwedffivnagetobabvef abduhoR??2 periAdpoSaiphesfothds. 99 g and

185.38 g were collected at about the 1,afd 5 houraggipt, and . conbi ned for
a total of aPalPl9o2429. ThERYRF UM ofthisiedahl 8- %as £R&ntYaehibdt®idtill ed

t 0.533 kPa_t bt ai donj nat t of t Cl6 skel et al
?sonerized i6r§?§?+ﬁé€§a%%$$§5?$%3€%$5 {%w%k%i%ﬁﬁiﬁixﬂ??ﬁEfié% 60yC in the
t d C at _t he head d 182 C i h t d .75 C at d. A 90
S?anﬁga e 8?e¥h%eﬁlgg@%l€$5h%gd?l?%gl{%ﬁ%ﬁg?5$P9OFibﬂ%r?Eeégﬁl%f%ﬁlwas
th hydr of d 5 j t i fj ) f th
skgretgl{g ?ég%%gége%n%l%??%ﬁ%géqﬁgggg%ﬁLﬁg¥ﬁ¥ﬁb rggg§% 5%% %?ggﬁgnnnogide

in about a 177:4 mpl athd @8ldin the presence of a phosphine nodified cobalt

cagalyst at a tenperature of up-to about 185 C and a pressure of about
: A 90 gram sample of the 110.93 grams of the :

skeletally iscmerized olefin was then hydroformlyated
15 using the modified oxo process. 90 grams of the
skeletally iscmerized olefin was reacted with hydrogen
and carbon monoxide in about a 1.7:1 molar ratio in the
presence of a phosphine modified cobalt catalyst at a
temperature of up to about 185 °C and a pressure of about
20 7684 kPa for 4.5 hours in a nitrogen-purged 300cc
autoclave. After completion of the reaction, the product
was cooled to 60 °C.
40 grams of the hydroformylated product was poured
into a 100 ml flask and vacuum distilled for 4 hours at
25 0.533 kPa with temperature increases from a start
temperature of 89 °C to a finish temperature of 165 °C.

Distillate cuts of 20.14 g and 4.12 g were taken at 155 °C
and 165 °C, respectively, and combined in a 100 ml flask.
To the distillate cuts in the flask was added 0.2 g
30  of sodium borohydride, stirred, and heated up to 80 °C
over an 8 hour period to deactivate the hydroformylation

catalyst and stabilize the alcohols. The distilled

27



20 7684 kPa for 4.5 hours in a nitrogen-purged 300cc autoclave. After
conpletion of the reaction, the product was cooled to 60 C. 40,gr f the

hydr of or myl at ed product was poured into a 100 ml flask and vaczjgr’}g@ illed
for 4 hours at. 25 0.533 kPa with teg)erature increases froma start :

tenperature GtLEPT tePa T3Hheh tEHpetbiCuretor 1o5ee tipesti drare ¥t of
20.14 g and 442, g Wereriaken, a) 55 Goandhd8S: G of sopectiel V.pand

combined in a 100 nl ask. To the distillate cuts 1 n the ask was added
0.2 g 30 of aslothhum borphyiten descwim raesl i At heat ed Uprtttee®Chd@ir gver an 8
hour peri od tcp. o%ﬁc#iv e the hydrofornylation catalyst and stabilize the
al cohol s. Thé 120t 2% N YE0 72 W tohol was washed with 90C wat er

three tings, drieghaMphim508iamsidf ad@apaichd idt eratdydind a aad0 M flask.
The al cohol was then vacuumdistilled for a further hour to distill off

any renmai ni ngs\WeReruernst et 93§ ermir§onal Awhol L conyiohemnaf L Satgte df was
subsequently elg r t ]ﬂﬂg 999;'0 of . chi usi ng the
JSVE NWR et h}%)lgasr]i esc%é)b%%{%%%r}%.‘y or a deré ermdrlla ‘?S(’)gnrlo ercg{}é eérkﬂla'ry car bon
atonms, the quatr DrdetSMmANMRA eshgite: descy | dethdrerai smgyasc s eghatlko
Results were as follows: The average number of carbon atons in the primry
al cohol conpdiitht PiEpdid CHadEr i H T BREDI IS F DU TFY 0 be 17, with

an average of 1./ Jranches-Pers chdi by H7. FOf franchingnaccyred at the
C4 position and further (relative to the 15 hydroxyl™ carbon), wth 21% of

branchi ng at @8;ba¥%afomsrethyt hdrmrior g stc@t ] Ic@poferdt mtegmmathi ng at
Conger 16, STRECTYN Y AnCHITETARG | OHGor=C ook ity branchiTh, 0%
i sopropyl terggdwadgdranch] g rabhesd Y+ ngariml codb) 98 of branching Y
occurred at the C4 position and further (relative to the .
15 hydroxyl carbon), with 21% of branching at C3, 4% of
methyl branching at C2, 1.2% of ethyl branching at C2,
5.8% of propyl branching and longer at C2, 41.7% propyl
branching and longer, 16.3% ethyl branching and longer,
42% methyl branching, 0% isopropyl terminal branching,
20 <1% linear alcohol.
Finally, in spite of the high number of branches per
molecule chain, no quaternary carbon atoms were detected
by the modified NMR JéME method. This would suggest that i
the compounds of Example 1 should readily biodegrade. :33

25 Formulzation Examples

Example 2 - Night Cream (Water-in-oll emulsiocn)

Tc prepare the night cream of Example 2 below, the
ingredients of phase A are combined at 75°C, the

ingredients of phase B are combined at 50°C and then phase
30 B is slowly added to phase A. The two phases are mixed

until a homogeneous mixture resulis.
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| acelzr P135
onent* 15

tasPoask onwax® MP70
Vitamin F acetate

2.5 A.Getyl
1

B Propyl en

i

Pal mtate 5 A
e glycol 2.5 B

Nat r osol 25

DHR CS20. 8

BOSbul uRe &hibride 0. 7

5 B Gydant G

Water to 106

). 2 B Deionized
dschm dt 2. PEG 30
tnat ed Castor Q|

e supplied by

*

—1+—Cetyd pethi-cone— Copol-ypl—supptieg-—by—Col
D hydr oxyst gar at e suppl %gc%fioﬁn?%%%%n%\%gri das S.Uf?-!ydr 0ge
supplied by|CasChem 1 nLcyibadinGetyt=tiede oxynet hylpcel I ul o3
Her cul es/ qualon 5 D Hydant oin preservative supplieq
NEODOL 67, a commrci al{ jrenaleadl @l 168l C17 |al cohsl- >f r om

by Lonza I nc.
Shel | Chem cal

Conpany pre
Exanmpl e 3 (

)
5
10

)
15
20

yared—n—an
Conparative

o3I 8k o

tHe C."E7 at-coh
.8

| of Exanple 1

B Sodium chloride 0.75
B Glydant’ 0.2
B Deicnized Water to 100

1

2.

3

4

Agualon

5.

* NEODOL 6

7

Hydrogenated Castor 0il supplied by CasChemn,

Cetyl Dimethicone Copolyol supplied by Goldschmiat
PEG-30 Dihydroxystearate supplied by Unigema Americas

Inc.

Cetyl Hydroxymethylcellulose supplied by Hercules/

DMDM Hydantoin preservative supplied by Lonza Inc.

a commercially available Cy5-Cy7 alcchel from

Shell Chemical Company prepared in a manner similar to

the Ci;7 alcohol cof Example 1

Example 3 (

Comparative Example)

A Night Cream was prepared in the same way as for

2

o)

=

Example
Example

Glé,

Eutanol Gl6e has the chemical name 2Z-hexadecanol,

commercially

above
was

available

except that the

alcohol

from Cognis

replaced by the Guerbet alcohol,

component of

Eutancl
Corporation.

thus has

a carbon chain containing 10 carbon atoms with a carbon

chain branch containing © carbon atoms at. the C2

position.

29

carbon



A Night Creamwas prepared in the sane way as for Exanple 2 above except
that the al cohol conponent of 15 Exanple 2 was replaced by the @fesidetll

al cohol , Eutanol Gl6, comercially avail able from Cognis Corporation.

Eut anol Gl6 has the chem cal nanme 2-hexadecanol, thus has a carbon chain
containing 10 carbon atonms with a carbon chain branch containing 6 carbon
atons at the Bemardoh (ROuposition. E29uPled JAN 2007 Exarrpl e 4 (Corrpar ative
Exanpl e) A Ni ght e repared in_the sane wa or above
except Lhat the branGhEit sl BeRT V&= cORBBRERE oF EARpFETs W2 rBpI 4630 by.
NECDOL 45, wedhnpse a M Xtz of &ldemnd €hELPridrRd | Iurhhaﬁé\a alagefelos,
comercially avail able from The Shell Chem cal Conpany. nmple 5 -

Moi sturiser (QMRIHERatef Efamsleny ﬂ@sﬂﬁﬁﬁﬁﬁ%ﬁiw@ierNE@D@&aﬁﬁbeWQHQ§
prepared by conbining the ingredients of phase A at 75C_combining the
ingredients o PhdSeBZR 95C Qrfd 2| ﬁg5plﬁ’§§€‘a§3’tld’ phi3@2 . FPRESSIE, is
added to the resultl m Xt ur ol e |naJI Phase D is added.
15 Phase |ngr%‘2ﬂ“%?~hc oY ﬁ‘t%%%o%?rf%dp 03%1‘?()30l ‘i‘ oditAEDTA 0.1 A
G ycerine 2.5 A Carbopol 980b (2% 15 solution) B Al cohol corrponent* 10 B

Li porul se 165' 2.5 B Stearic Acid 2.5 B Cetearyl Al cohol 1 B D nethicone
DC200- 1 50&xample 5 - Moisturiser (Cil-in-water emulsion)

10 The moisturizer of Example 5 is prepared by combining the
ingredients of phase A at 75°C, combining the ingredients
of phase B at 75°C and adding phase B to phase A. Phase C

is added to the resuliing mixture and cooled to 40°C.

Finally Phase D is added.

15
Phase Ingredient WL
A Deiocnised water te 100 .
A Tetrasodium EDTA- - 0.1
A Glycerine 2.5
A Carbopol 2980° (2% 15
sclution)
B Alcohol component* 10
B Lipomulse 165’ 2.5 :
B Stearic Acid 2.5 ‘ /
B Cetearyl Alcohol 1
B Dimethicone DC2C0- 1
50°
C NaOH (20% solution) .77
D Germaben II° 1

6. Carbomer supplied by B.F.Goodrich
7. Glyceryl Stearate and PEG 100 Stearate supplied by

Lipo Chemicals, Inc.

30



C NaOH (20% solution) 0.77 D CGermaben Il 1 6. Carboner supplied by

B. F. Goodrich 7. Gyceryl Stearate and PEG 100 Stearate supplied b3 JAlN §§/
Chemicals, Inc. 30 2 9 JAN 2007 8. Supplied by Dow Corning 9. Propylene
d ycol and Disazehbgiingd Yre@oandoriehbyl paraben and Propyl paraben

preservative supplied b Sutton Laboratories 5 * NEODOL 67, a commercially

y
avai | abl e C16-CE7°RVESHEI Cleemt SHQIPléﬁgﬁ?@épyébHﬁﬁﬁyaBFepared in a manner
simlar to Mg%hgiﬁaéhﬁghohngfP%é@?%%ﬁr&bgh?pﬁgs@EVEBQVE'Qﬁbpi9é3y$§t'on was
-measured to be 6°9. 10 Exanple 6 npar ati ve Exanple) A noisturizer was
prepared i n Bhéteoambakayaiorkranpl e 5 above except that the branched

| cohol i le 5 was.repl aced. | GL6. _The pH of th
157 nal 101 mul APPBALWEL nBaGl B Ea BeY 7T IS i F+( Rt T

Exanpl e) A mghstur tEemivas poepangdprBphhedsaneawaynasrExamph erStoabove
except that the branched al cohaol conponent in 20 Exanple 5 was repl aced by
NEODOL 45. Th&epFrof2laed ] il E¥arrhdl dti on was neasured to be 6. 3.

Vi scosity data The viscosity of each of fornulations Exanples 2-7 were 25
measured using a Brookfield Visconeter, Spindle No. 5, 20 rpm room

t enper at ur e, ThAt pgr essuhe, funkésfcotmheéawnise wapenetsededThe bes6l $s of these
viscosit¥0neasurenents are shown in Table 1 below. 31 2 9 JAN 2007 Table 1

Example 6 (Comparative Example)

A moisturizer was prepared in the same way as Example S

above except that the branched alcochol component in

Example 5 was replaced by Futanol G16. The pH of the
15 final formulation was measured to be 7.1.
Example 7 (Comparative Example)
A moisturizer was prepared in the same way as Example 5
above except that the branched alcohol component in
20  Example 5 was replaced by NEODOL 45. The pH of the final
formulation was measured to be 6.3.
Viscosity data _
The viscosity of each of formulations Examples 2-7 were
;) 25 measured using a Brookfield Viscometer, Spindle No. 5, 20

rpm, rocm temperature, 1At pressure, unless otherwise
specified. The results of these viscosity measurements

are shown in Table 1 helow.



Formul ati on Exanple viscosity (cps) 2 10,400 3* 7,600 4* 152,000 5
35,600** 6* 11,300 7* 220,000** *Conparative Exanple 5 **Vi scoZitjaN 2007
settings were Spindle TB, 5 rpm | At pressure, roomtenperature The
viscosity results show that the conpositions containing NEODOL 67, a
Cl16- C17 al cohol prepared in a 10 manner simlar to the branched primary
al cohol conponent of Exanple 1, have azhigher viscosity than the
conposi tions—containing Futanol Gl6 and a Tower viscosity than the
conposi ti ons| cdFEEIARHKGOREEBEIPAS. ||t shoul dVbecovtied Heeher that |t he
fornul ati onst5—containi;ngNECBO 4% were not—asgagy,t o fornut-atejas the
f or mul ati ons| cont ai ni ng“the NEODOL 67, since the NE 67 is liquid at
room tenperature, whereas NEODOL 45|is supplied Typstthe formof flakes or
powder. All aornmul ation exanples were found to have 20 excellent gtability.
The results |above dermonktrate that personal carel>4d?®l ations of t/he
present i nventiorm; bunt%iuiug a hi_hiy“blduuheg p%b@quy atcohrot——canponent
such as that; prepared in Exanplé 1, exhibit gooé’stabi lity, excelljent 25
viscosity and rheol ogy &haracteristiics and excel hent3oof ornul ati on _
characteristjics— These results thus! denonstrate that highly branched
al cohol conponents such/32 2 9 JAN 2007 as thos& p#&pated according to
Exanpl e 1 are useful—ingredrents—for inctosironimpersomat—care
conpositions. These results al so denonstrate that the conpositions
*Comparative Example

5 **Viscosity settings were Spindle TB, 5 rpm, 1At

pressure, room temperature

The viscosity results show that the compositions
containing NEQODOL 67, a Cj;¢~Cy7 alcohol prepared in a

10 manner similar to the branched primary alcchcl component
of Example 1, have a higher wviscosity than the
compositions containing Eutanol G16 and a lower viscosity
than the compositions containing NEODOL 45.

it should be ncoted however that the formulations

15 containing NEODOL 45uwere not as easy to formulate as the
formulations containing the NEODOL €7, since the NECDOL
€7 1s liquid at room temperature, whereas NECDOL 45 is
supplied in the form of flakes or powder.

A1l formulation examples were found to have

20 excellent stability.

The results above demonstrate that perscnal care
formulations ¢f the present invention, containing a
highly branched primary alcohol component such as that
prepared in Example 1, exhibit good stability, excellent

25 viscosity and rheclogy characteristics and excellent
formulation characteristics. These results thus

demonstrate that highly branched alcchol components such



of the present invention containing a highly branched 5 al cohol % neﬂ
such as that prepared according to Exanple 1 display inproved N
characteristics conpared to conpositions containing the | ess branched

comercially javahbabl g beoh9! $-cNEOD 45 by HIANQL Glbse iy particul ar,

al though the formul ations containing the 10 branched al cohol conmponent
simlar to thaltlgoédalaml%oﬂ imales ot owerpas seosh t@alﬁﬂpmﬂmﬂ@m ations

cont ai ni ng NECDC]_T rmer. are,nore sui tabl e as. ersonal ar
formul ations since' thay Té‘? %%l%]rs?od?%r%tfr?e dus ¥ o th R Y dloﬁlast ure of

t he branched @fceﬂm@lpﬁ@imomemveﬁﬁlaﬂﬂec@ﬁwmw 051 Ih@cﬁylﬁlkﬁ?ﬂh(&héwrrponent
prepared in Exanple 1 and the al cohols used in formulation exanples 2 and
5 above ney belFepPhcedignamly $Ch @S bl HITEP A ¥ MFCTHISh trﬁls prepar ed

in accor danc%%ﬁg 3%'@{?%%{' gmogio%%ﬁaﬁa%egﬁﬁs@{c%

US- A-5, 780, 694 1 CLAIM5 1. A personal care corrp05| tion
for topical. cappbstatemn ¢ontaendikgntioer hess lmoarprhesd nopisie )ciea inanched

pri mary al cohol ne hay é to 36 nms per nol ecul e

and an aver agé® ﬁﬁ%&’ %]fé%l??aajn gIgE [é&nn%? M@@ﬁ@?ﬂ ﬁe‘g’st 17, preferably
fromO0.7 to 3p8rt $ahHar branehbngh CORPT £ St et dyd @&@iﬁnﬁwy&helo branches,
wherein the branched primary al cohol conponent has from5 to 25% branching

on the c20 cabb@lﬁdﬁ)%@liﬁ‘mhol etamporeno $hel bpudrioxythaeaabdiramom 1
poferabl A% 2o PLATEN oo 1, SR EAR D021 Lt A0, 52 0 15
al kyl ene oxi deEPEOL m] et}oé ﬂbm@ﬁlar@rmsm b aishedh proewegnal care
formulations since they are easier to feormulate due to .
the liquid nature of the branched alcchol compenent.
15 The branched primary alcohol compeonent prepared in
Example 1 and the alcohols used in feormulatlion examples 2
and 5 above may be replaced by any of the branched

2lcohol components prepared in accordance with Examples

2~-5 of US-A-5,849,960 cor Examples 1-3 of US-A-5,780,694.

20
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al cohol conponent optionally conprising a product nade by reactlngQN@wnene
oxide with 20 branched primary alcohol in a ratio of up to 3 nole

al kyl ene oxi de per nole of alcohol; and (ii) a cosnetically- acceptable
vehicle. 2. The personal care conposidﬂgykgﬂ: claiml wherein 25 the
“branched primary al cohol conponent is presSent in a safe and effective
amount, in particular fromO0.01 to  30% preferably fromO0.1 to 20% nore
preferably from 0.5%to 15%_ and nost preferably from 1% to 10% by wei ght
of the branched pri ARPPTEEEHoICAEEMEEIRS1 BB Ianetkcdhal care

‘ conp05|t|onn%$F%#@g@§O& o5 ghﬁ“FEEEiBrtﬂglﬁvﬁﬁ 1%9%@” Iength per mol ecul e

inthe bra primary al co conponent ranges from8 to 36 . carbon

at onms, prsef erabl y(iy ona rancRédcarboargt adsphodr eomppafaartabhylvﬁngm 14 to 18
carbon atons. 34 Z 9 JAN 2007 4, The.gersonal care Cqu tion of any of
claims 1-3 wherein thEF%efabe ABNBBFCBR BEIAEhEETpBPLAGPEEURES 8% rom 1.0

to 3.0, preferably at lgastqd. éumbﬁrpéftb&‘ﬁhéhesf be holebQ12- BF BRre in
particular from1l1l.7 to 2.1. e personal care conpositi.on of any of

clainms 1-4 wherein thbem$an@h%d préfargbalyc Shom @oﬁp@neﬁtoeoﬁpnﬁses | ess
than 0.5 aton?b of quaternqax car bons greferagh% uatgrg y carbons;
and/ or wherein the branc Y e PR 2 oRE) e 8n8ﬁg OtoSEB¥XBri ses |ess
than 5%;jpor nore pref esabhyhéesswhdani 8% hel breachalicphematy! atubpsl 6. The
personal care conposition of any of clains 1-5 -wherein_the branchedzprlnary

“al cohol conponent has $9EPFRARY, Bas SEYEPBr anERi A§ oRTERENERIPET thEnC
preferably from15 15@’% ég?gggl%fﬁngsrgggtabgntoa@ggohngg&§un t he
as .

branched pri mary al coh cofmponen
carbon atom, preferably from 10 to 20%

branching on the C2 carbon p051tlon, and said
15 . o branched primary alcohol component optlonally
- cpmprlslng up to 3 moles of alkylene oxide per'
mole of alcohol, or saia branched primary
alcohol coﬁponémt optionally comprising a
product made by reacting alkylene oxide with
20 “branched primary alcohol in a fatio of up.fo'3 
moles of alkylene oxide per mole of alcohol;
~and | | |
(ii) a cosmetically—acceﬁtable vehiéle

‘ 2. The personal care composition of claim 1 wherein

25 the branched primary alcohol component is present in a-
safe and effective amount, in particular from 0.01 to
30%, preferably from 0.1 to 20%,‘more preférably from
0.5% to 15%, and most preferably from 1% to 10%.by ﬁeight‘
of the branched primary alcohol component.

30 3. The personal carée composition of claims 1 or 2
wherein the average chain‘lengﬁh per molecule in the
branched primary alcohol component ranges from 8 to 36
carbon atoms, preferably from 11 to 21 carbon atoms, more

preferably from 14 to 18 carbon atoms.
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at | east 5% of isopropyl term nal type of branching, preferably at lﬁ@;@7
10% in particular in the range of 10%to 20% and/or 20 wherein étg Q

20% nore preferably at |least 30% of branches in the branched primry

al cohol  conpgnent ocgiu ﬁéré&%%aa@m@xﬂﬂoé?ﬁﬂbﬂabf'éﬂ rgpyL1aReSi hians.
7. The personal care conposition of any of .clains 1- wherein at | east

40% pref er abpeatiheabe B0%ragk nhaberotcd] bms’lim@éTeEoprtJI arclhesi kg el et hyl

branches, andlor_f 5%,tq 30% .preferably.fro 0%to ZO(V of the t ot al
nunber of brahthBs ag]etgt yﬁ P5ﬁgﬁ§stﬁé’ a%él pe?gséln corrp03|{I i on of

any of clai neftot 136 whepein hbeebn@n@ﬁﬁ¢u@uuay3£ﬁﬂmeKﬂ wopanent
conprises froml1l to 3 noles of al kylene oxide per nole of alcohaol; _or
wherei n the bPanched P& r%?’iﬁcé}%bkfb?r%o%%%ﬁ‘éﬁ%té%piaﬁsé§Ya°§rSélééfnsnédé by

reacting al ky b %h@lc%tb‘?r} I{%Ig: ?(HPFQI” from1
to 3 nol es gﬁQES%A‘gﬁE%%QnCPE yﬁgnr?gvom e per no al coho l?’;md/ or
wherein the akkyl ehenoRi deatbssebhy ene coxiady, qamiam‘l%ne:mcﬁeiﬂaﬂnm yh@ne

oxi de, or mxtures t her eof , referagé% et hylene oxide. 5 9. The personal
_care conposi t FBACBFRERY GRIE EPmsaT fwherein the cosmetical | y-acceptabl e

vehicle is present iRy saf arand,eff{ectd visr ARt 218181 eEaRb¥nbrem 1% to
99.99% nore preferably from20%to 99% nost preferably from 60%to 90%

and/ or 101Q/\/necemnrt~ﬁ@50ésﬁ§t Fbahl $Lac eepraice prétticrladl e drfnd déwrenddl i ent s,

oi | absor bent g, ggtlghgr haloq 989%@ bi nders, buffering agents,
denat ur ant s, cosrre i ¢ astringen |Imforrrers hunect ants, surfactants,

enul sifiers, 6unscrea:rheaqmﬁ§qnam |c$,r€k ncqnmcbm:tuim db segebébtiadimks]1-5
m neral oil OLheLLRgoggeokrancg aCIf %y alcohol component has from
10% to 50% branching on the C3 position, preferably from
15° 15% to 30% on the C3 pdsition; énd/or
wherein the branched primary alcohol component has
at least 5% of isopropyl terminal type of branching,
preferably at least 10%, in pérticular in the range of
10% to 20%; and/or
20 wherein at least 20%, more preferably at least
30%, of branches in the branched primary alcohol
component occur at the C2, €3, and terminal isopropyl
positions. -
7. The personal.care composition of any of ¢laims 1-6
25 wherein at least 40%, preferably at least 50%, of the
total number of branches are methyl branches,'and/or from
5% to 30%, preferably from 10% to 20%, of the total
number of branches are ethyl branches. '
8. The personal care composition of any of claims 1-7
30 wherein the branched primary alcohol component comprises
from 1 to 3 moles of alkylene oxide per mole of alcohol;
or wherein the branched primary alcochol compohent
comprises a product made by reacting alkylene oxide with

branched primary alcohol in a ratio of from 1 to 3 moles
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agents, perfunes, colouring agents, pignments, skin soothing and heali n?
agents, preservatives, propellants, skin penetration enhancers,? S oM &t s,
suspendi ng agents, enulsifiers, cleansing agents, thickening agents, 20

sol ubi l'i si ng g t@%é’i@é%idé‘%@@%&lé@?' 9CKSho BUNLRS Sor t RRBLRYNAGERL S;
antioxidants and/or free radical scavengers, chelating agents, suspending
agents, anti-aldoieragentisiemnts -eldndiene ogbhes, PAAPY1EAT| avhdCory agents,
exfolients/desquamti on_.agents, or ic_h 25 i it apins .- Rat ural
extracts, i ngar“g:é’?fli%le poa}%jtc?%’uloa’f e%%)gt?%%sar%/qu%%%%?’ s??%j{::%?%)?y%orgon?%ie? r% i de, .
deodorants, aMiqerspirants, or mxtures thereof. 10. The personal care

conposition of any of clains 1-9 wherein the personal care caqnpositjon has
an appareft 30 vi scoSPeyPEESPREh 52660 COBPLSE0G, B Ys ;Oefa.r?g'ir%ms V\#n'eélei n

the personal “ﬁ-PefIE‘e{i{)rg}?éiéd%ﬁé&%i?ﬂéc@ébtmé%gﬂicPéei§r%9é¥eﬁ@ in

oi | -i n-wat er "of Water-i n-oi enul si'on; and/or 36 2 9 JAN 7007 wherein the
personal care confpsind cf farthes aompri sesraféoaglehdiremal¥ohol, preferably

havi ng an average, nunber of carhon atons in.the ge_of from38 36. 5
11. A persond® chate %ﬁﬁ?%‘?%ﬁ%r%% %@%aﬂ?/ %gg’c?cé?ﬁsp’ig}iﬁrg &ein

wherei n the psrgpnads G & @HMMOshfdeN  conprises 5% or less, preferably 3%
or less, by weight of surfactant. 12. A nethod of caring for skin or hair

conprisii§ 10 appl yi Wgereiskirheororaietichd lyersarmtabdice VERHOS tion of any
of claims 1 gk ccd b8 0f1 S lanched pilomoy,aloobols foapeneat fof

provi di ng ,ermcﬁi?pency ene 0 the skin, erein the branched prinary

al cohol conmpasnitdhaspindenSs touBtedbheadantat odsnpenrantecutesastdian

average ru”ﬁxgségingents, film formers, humectants, surfactants,
emalsifiers, sﬁnscreen agents, oils, in particular

15 - #egetable oils, mineral oil or silicone oils, opacifving
agents, perfumes, colouring agents,'pigments; skin
soothing and-healing agents, preservati§es, propellants,
skin penetration enhancers, éol#ents, suspending agents,
emulsifiers, cleansing agents, thickening agents,

20 solubiiising agents, waxes, inorganic sunblocks, sunless
tanning agents, antioxidants and/or free radical
scavengers, chelating agents, suspending agents, anti-
acne agents, anti—dandrﬁff agents, anti-inflammatory
agents, exfolients/desqgquamation agents, organic hydroxy

25 .acids, vitamins, natural extracts, inorganic
particulates, in particular silica or boron nitride,
deodorants, antiperspiramt;, or mixtures thereof.

10. The personal care composition of any of claims 1-9
wherein the personal care compositicn has an apparent

30 viscosity of from 5,000 to 2,000,000 mPa.s: and/or

wherein the personal care composition comprises an

emulsion, preferably an oil-in-water or water-in-oil

em:lsion; and/or
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branches per nolecule of at least 0.7, preferably from 0.7 to 3.0, wherein

the branched primary al cohol conponent has fromb5 to 25% branchin ggggw gda?
C2 carbon position, relative to the hydroxyl carbon atom 20 pref

from 10 to 20% branchimg- o thee GeLashon c@@é' é@@ﬁosﬁaignbfaeeﬁbag
conprising nethyl and/or ethyl branches. 25 3
comprises a long chain alcochol, preferably having an
average number of carbon atoms in the range of from 8 to
36.

5 11. A personal care composition according to.any of
claims 1-10 wherein wherein the personal care composition
comprises 5% or less, preferably 3% or less, by weight of
surfactant. '

12. A method of caring for skin or hair comprising

10 applying to skin or hair the personal care composition of
-any ©of claims 1-11.

13. Uée of a branched primary alcohol component for
providing emolliency benefits to the skin, wherein the
_branched primary, alcohol component has from 8 to 36

15"carbon atoms pér molecule and éﬁ average number of

bfanches per molecule of at least 0.7, preferably from
0.7 to 3.0, wherein the branched primary alcochol
;qomponent has from 5 to 25% brancﬁing on the C2 carbon
position, relative to the hydroxyl carbon atom,

20 preferably from 10 to 20% branching on the C2 carbon
position, said branching comprising meﬁhyl and/or ethyl

branches.

25
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