WD 2006/ 069224 PCT/ US2005/ 046550 | MPROVED Cl TRAL AND
Cl TRONELLAL DERI VATI VES CROSS- REFERENCE TO RELATED
WERPLIERI4 ONS Thi s application clains the benePCT/UST005/046550
priority of Provisional Application Serial No.
60/ 635,964 fil ed Decenber 22, 2004. FIELD OF THE
| NVENTI ON The present invention relates generally to
the field of flavorings and fragrances. Mre
particularly, the present invention relates to citra
and citronellal derivatives that provide beverages
and other food products, as well as perfunes and ot her
fragrant AVIPROVED WTMLaANIDeﬂHr%PWUfArIeQﬁRMéFymé%% nt,
while at the sane tinme overcomng the stability
limtations of the native citral or citronellal

RO E et }JLWI}E@]@IThe odor profile
rosy, maxy, citrus

d
an qrhgsga:%zsgcaélﬁfx cla]zmi(t%é Zenegit 0 ‘gll;'(y gﬂﬁroggltoﬁ . é%tzdnS‘Seﬁal No.

maj or enon sme has t

t natural |enon. For largely
ﬁﬁ@gﬁpﬁéﬁri %ﬁ ff?@%bn smel | has becone associ at ed
WE t h fre%dgﬁﬁiﬁwﬁﬁ&leanl!ness, both in drinks and in

Rreuseherd—proaucts, and in fragrances and flavorings,
eneral ly. Lenon drinks nth
Hrepressat W &l199 releFHEenRE fo ﬁﬁﬂ%@@?ﬁwwg& i %&arceﬁ pre

citral to unpl easant-snelli product s %

srFicy avkralbs PRFFRL RYFBUQEIACS| (D FlabEnd Cétﬁ%’ﬁL\%i ef‘ga‘lves that provide
correspondi ngly short, creating an expens

beygiages ad otsy Btsidemedurts, #ovRBAtdICHUBE A Qe f{aﬁ%‘nb?fsE}F'seYﬂth a
is of a different nature. In order to associate

lomonyeei Besbapeaicont] while 4t thessmgitine QREOBHE the gibiligpijpitations of
these products frequently use | enbn-scented bl each

b ypociitel jor elfronglal ¢qappougd.unst abl e i n bl each, and

cannot therefore be used. Instead, its nitrile

anal ogue, geranyl nitrile, with its |less satisfactory
oily- netallic I enon note has to be used. WO

BAOK@SOVRD OETHISROENDUBS50 The chem cal

instability of citral is largely due to the two double

bondsTﬁJ‘&’do@Bmﬁle for citronellal is sweet, floral, rosy, waxy, citrus and green. Citral

(3,7- dimethyl-2,6-octadienal) is a major component of lemon smell, and has the sweet-
acidulated character of natural lemon. For largely historical reasons, lemon smel] has
become associated with freshness and cleanliness, both in drinks and in household products,
and in fragrances and flavorings, generally. Lemon drinks, whether natural or synthetic, are
naturally acid, which causes rapid degradation of citral to unpleasant-smelling products like
cresol. This means that the shelf life of lemonade is correspondingly short, creating an
expensive logistical problem. In household products, the problem is of a different nature. In
order to associate bacteriological cleanliness with the smell of lemon these products
frequently use lemon-scented bleach (hypochlorite). Citral is unstable in bleach, and cannot
therefore be used. Instead, its nitrile analogue, geranyl nitrile, with its less satisfactory oily-

metallic lemon note has to be used.
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the citronellal derivatives replace the aldehyde group in citronellal with a hydroxy group. In
one embodiment, the derivatives also replace one or both double bonds in citral or the single
double bond in citronellal with a cyclopropyl, which can be unsubstituted-, or substituted
with one or two lower alkyl, preferably methyl groups. The alkyl groups can optionally be
substituted, for example, with electron donating groups, electron withdrawing groups, groups
which increase the hydrophilicity or hydrophobocity of the molecule, and the like. The
cyclopropyl group can also include, in place of a carbon atom, sulfur or oxygen.

Examples of suitable articles of manufacture include candles, air fresheners,

perfumes, disinfectant compositions, hypochlorite (bleach) compositions, beverages such as
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The compounds of formulas 2-4 described herein have one or both of the double
bonds of citral or the citral derivatives in Formula 1, or the double bond in citronellal
replaced with a suitable three membered ring. The compounds, and mixtures thereof, are
stable in various media in which citral and citronellal themselves are relatively unstable, and
also have odor characteristics which are very similar to that of citral and citronellal. The odor
of the compounds of Formulas 2-4, or mixtures thereof, possess the same fresh-citrus

connotation as citral and/or the fresh rosy connotation as citronellal.

1. Improved Citral and Citronellal Derivatives
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urea, thiourea, and the like. In one embodiment, the double bond adjacent to the hydroxy
group is saturated (i.e., to form a citronellal derivative), and the derivatives are the same but
for the saturated double bond at this position.

Formulas 2-4 below represent citral and citronellal derivatives as described herein,

where one or both of the double bonds are replaced with a suitable three membered ring.
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wherein:

Zis O, S, or C(R)zsuch as methyl, or C,-s substituted alkyl, where Ry-¢ are as
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The citral and citronellal derivatives can be cyclopropanated in one or both of the
positions, corresponding to the two double bonds of the molecule. With respect to citral
derivatives, cyclopropanation of the double bond alpha to the hydroxy group provides four
possible diastereomers, (R,R), (R,S), (S,R) and (S,S). Cyclopropanation of the double bond
of the isoprene unit provides two stereoisomers for each of the E and Z isomers of the double
bond alpha to the hydroxy group, for a total of four isomers. Dicyclopropanation provides
eight steriosomeric forms, including all four diastereomers from the cyclopropanation of the

double bond alpha to the hydroxy group coupled with the R stereoisomer from the
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While the disclosure is not limited to the following compounds, all sixteen
stereoisomeric forms of mono- and di-cyclopropropanated hydroxy-citral derivatives, as well
as the various stereoisomeric forms of cyclopropanated hydroxy-citronellal derivatives, are
shown below. The replacement of double bonds with cyclopropane rings in other compounds
will likewise often result in the formation of stereoisomers and/or diastereomers, and
individual stereoisomers and/or diastereomers can similarly be isolated using conventional
separation techniques. Such stereoisomers and/or diastereomers are intended to be within the

scope of the invention described herein.
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The cyclopropane rings can include a CH, moiety, or can be substituted with one
or two Cj-g alkyl (i.e., methyl) groups. The methyl or dimethyl analogues have a tunneling
vibrational spectrum that more closely matches citral and/or citronellal than the
unsubstituted cyclopropane derivatives, and has a sweeter smell than the unsubstituted
cyclopropyl derivatives.

The citral derivatives described hérein include derivatives in which one or both of
the double bonds is replaced with a (unsubstituted, monoalkyl or dialkyl, where alkyl can
be substituted or unsubstituted, and is preferably methyl) cyclopropyl group, in addition to
the replacement of the aldehyde group in citral with a hydroxy group. The citronellal
derivatives described herein include derivatives in which the double bonds is replaced
with a (unsubstituted, monoalkyl or dialkyl, where alkyl can be substituted or
unsubstituted, and is preferably methyl) cyclopropyl group, in addition to the replacement

of the aldehyde group in citronellal with a hydroxy group.



enbodi nent, citral (or citronellal) is used as a

starting material to prepare various citral (or
w@eaoso6k4 al ) derivatives described in Fornul aBCRUZ2005/046550

where R1_4 are hydrogen and R5_6 are nethyl, and the

al dehyde group is reduced using standard chem stry to

provide the hydroxy group. Alternatively, to the

ext ent the h droxy group does not qriere. w th the

cycll sthg e -(itrg) and Citn Aerive y, the

al dehyde group can be reduced flrst

enbodi mehke cigd| @nd Figopglisbdsryaiyes of F?%‘ﬁ?@@d“ ?38 bg PPt yyjng any of

grou and the hydroxy roup _protected usin .

pr ott elrrﬁgiegvaélug%dqsmw ag@en%’f"omwéaohp)afhemt@ngw Nerﬁlﬁ% of Formula 1

cycl opropanati on, oxirane or thiirane chemstry.

t hi sviendibel lonbie bonldhlé)hp tote bydreny grPeuls abteah (ke %%\ﬁ@athe

after the desired ring formation is conplete. The

sy ntshethii rofte frgtoh ycomgitihit Wigh arorof Wreswbsfttianistteay may be present. In one

cycl opropane derivatives is well known to those of

ski | dmbodintehg ciamat (or ai@nélal)as veed as 4 gartipg anapsiriel, to prepansfvariens citral

reaction to formthe di bronocycl opropane derivative,

f ol | (omedoieialy t@ivaliveanetaribed ndmohilon2-viviiere Rpataptiydrogen and Rs.¢ are

[ithium The hydroxy group may be protected as a

ket ahethql, abttitheedl iy de grosp Isytduetchasing stamrdadichenistsutprovide the

protecting group during the reaction, and deprotected

as dggaidx@droapt SkerhdiRelyl ®ARE &S tHedk@ropy amep ddd@seinterfere with the

sinple procedures yield derivatives of citral and/or

cit rc@@%kloﬁinatlém bRirgr el ch@bisGV, ABealli¢hyad fro@) caaer@luced first.

citronellal thenselves, with greater potency and wth

far grgatgroddadd, @8 gldgﬂ}@@%l"ﬁr&tr@(hicbd {o¥a 191§ gk, and the hydroxy
unstabl e features, nanely the al dehyde group, and

opt i é?@% rbftect@d']@slﬁ)g plgf%%ﬁhgd@ws P PRISt inBSHFtiBRSAth the

renpove he sane applies to epoxide (OX) and thiirane

( TH) cy'Z: Ngl%ﬁanaﬁgﬁp erbrne Jr%lrgr%rc%ﬁ&?r 18 tﬁgy @rnm%é?lt zhé ﬁ‘o@ctlng group

t counting m xed C=C doubl e bond replacenen S

a”d caﬁ"b@?e 'vé@%érﬁheé? afdo&?}%ﬁn‘éﬁ sk é bl e

mol ecul’es fromcitra rea accessible

in one Olrpd & WFL 1 1? Bf &%fﬂ&p gﬁl%ﬁl bRl 1Eﬁéd dy%ﬁ%{)m}%}ﬁenvatwes 1S

processes V\é] SUC

2006/ 224 [ U / 0465
qp I?n . to ggse (%2 sﬁqé Ql? ar? Qn 1%{&ll<%pf09|8 le Pronhoform reaction to

repl%cene ycl opropanati o
| de d al coh f
bor 8 ﬁe%ébr?rﬁé{y%fd%%%a%%‘%ﬂﬁaf?v"b&%g‘& Pby Q8o eaction with

methy! lithium. The hydroxy group may be protected as a ketal, a THF ether, a silyl ether,

or other such protecting group during the reaction, and deprotected as desired after the
reactions take place. These simple procedures yield derivatives of citral and/or citronellal
with odor profiles close to citral and/or citronellal themselves, with greater potency and
with far greater acid and bleach stability since the unstable features, namely the aldehyde
group, and optionally, one or both double bonds, have been removed.

The same applies to epoxide (OX) and thiirane (TH) rings, shown in the formulas
above where Z is 0 or S. Not counting mixed C=C double bond replacements and
stereoisomers, this generates 9 possible molecules from citral alone, all readily accessible

in one or two step syntheses from citral itself by processes well known in the art, such as:
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hydr oxy group). Oxiranyl replacenent:
m chl or oper benzoi ¢ aci d epoxi dati on of the doubl e bond

w@ dvsobr2ps ef er abl y proceeds using the hydroxy BEDUS2005/046550
rat her than an al dehyde starting material, as the
bor ohydri de reduci ng agent may adversely effect the
oxirane ring). Thiiranyl replacenent: brom nation of
doubl e bond on Anberlite, foll owed b¥18'--
subst i t uEYIPPIPPRYH FRPIATERENt SigaronsSnjith cxplopropanatig of the aldehyde or
Manuf acture Including the Ctral and Ctrongll i
Der i paeiPpading Alsobet(followashby berehyshide reduetingy otvhg ?%L%r tegiye the
be included in virtually any article of manufacture
t hathydwryigreibide citral or citronellal , or for that
matter, other |lenon fragrances, whether natural or
artifici @kiraisil piplasemynt: mpdhlarpperbanapic arid geeyidaiion\pé dreclgible bond
be included in virtually any article of manufacture
t hat(wbah prefelablyepredeedsomaigl thd hydoexyf group tather thamap eldehyde starting
ot her rosy fragrances, whether natural or artificial.
Ex anmpaterial i ascheusteolntdeide ngducidg bgmy enay sgvedebvadfechidis oahe ring).
fragrances, beverages, including al coholic beverages,
and Thiganyl rdptacerhbg: biotmimtionnfldaibie lomdloh mtgdite viatlowekby S'--
can be used in applications |ike soaps, shanpoos,
bodysuegadhantsdiandulidtd per spi rants, solid or liquid
detergents for treating textiles, fabric softeners,
det ergent conpositions and/or all-purpose cleaners for
cl eaning dishes or various surfaces, for both

housghalgkiant Nisydissdnire Blclddsey th&Xite0 UhEEitrohdiRl DeHvaves
the conmpounds is not Timted to the above-nenti oned

product sTh@sithNE¥ RSordéffticliPatRENEIN beGHIERA n WS®SILY My article of
perfunmery, nanmely the perfum ng of soaps and shower

g el Sy, d‘fﬂe&hﬁ@ thaPlan 193{186 GRA1%r PRQHMEN S or B5th¥EhAtte?SotRr lemon
body odorants, air fresheners and cosnetic

Prepay ?EHCQJI %&ﬂhef%@fjnaqﬂrgpolj a 1ffc'12ﬁ eSlHl?lElf‘l&' TR Mtromgﬁé%vbﬂves can be

perfues and col ognes. These uses are described in

or & nggcﬁe%oll vﬂ’ﬁ!aﬁ?’ 8 Ql:?%\g 0? glgﬁ{lfgg'gl%ztﬂat Fc)g%{nH%aQ g@ogé‘lﬁaﬁ 2P for that

Per f UiTe conpounds can be use

perf nl'{gﬂep Q)tlller 9 s?rdflraegran%es %etﬁgmlnﬁalcoq QH%B?%XQ{HP%§ include bleach,

detergents, flavorings and fragrances, beverages, including alcoholic beverages, and the
like. The citral and citronellal derivatives can be used in applications like soaps,
shampoos, body deodorants and antiperspirants, solid or liquid detergents for treating
textiles, fabric softeners, detergent compositions and/or all-purpose cleaners for cleaning
dishes or various surfaces, for both household and industrial use. Of course, the use of
the compounds is not limited to the above-mentioned products, as they be used in other
current uses in perfumery, namely the perfuming of soaps and shower gels, hygiene or
hair-care products, as well as of body deodorants, air fresheners and cosmetic
preparations, and even in fine perfumery, namely in perfumes and colognes. These uses

are described in more detail below.

10



m xture thereof, preferably at a range of at | east

about 30% by wei ght of the perfune conposition, nore
wee@boerbiy at a range of at | east about 60% bRCTHESZPNE/046550

of the conposition. The conpounds can even be used in

their pure state or as m xtures, w thout added

conponents. The ol factive characteristics of the

i ndi vi dual conmpounds are also present in mxtures

t her eof , PsHEma{Cempegtionsf t hese conpounds can be used

as perfun1ng ingredients. This may be particularly

advant agdbeasompRings sahriaed eyt ingiafieniscagsingle compounds or as

steps can be avoi ded by using conpound m xtures. In

al | mixtue thepyaifi rrefierablyt a range of atlgast ehoutdQp biayaiglyt of the perfume

derivatives can be used alone, in conbination, and/or

i N awmipesitior, mptepraierhldy aperammﬁg lgapicpberti vt By weight of the

solvents or adjuvants of current use in the art. The

nat uwospasidion HEhewamipetnds ofn ¢vede usal in thpirguirestats odes migyres, without

require a nore detail ed description here, which,

nor epMed ¢conymanedtsibie difactencivhastierstjcs ohthd iidradps cempounds are also

skilled in the art will be able to choose the latter

t hr optgdent inanigenerthéreofkiowhrdges @ithesasorapdunde tandse wed as perfuming

the nature of the product to be perfuned and of the

desi ihg@diehfsaThit Ry &t battularihadan@gédubl Whag sepgiteai a@atos purification

typically belong to chem cal classes as varied as

al cofiglsan 8¢ Behydas, uskelompsundasix@ns,. et hers,
acetates, nitrites, terpene hydrocarbons, sulfur- and

ni trogen I&Ql[‘&l@édm Bgcahgﬁseﬂféc‘cyt?dl bf citORPALNG N atiRs WEbd uR alone, in
essential oil F natural or synthetlc origin. A

| ar g&n{bHdeh, eﬁ‘lfd/Jr ResEnikied $h SMAESp IR fﬂ%ﬂ:dieﬂts solvents or

ref erence textbooks such as the %ook 0 Ar ct ander,
Bgra\f a3 EhRUR s AU £k Be nAkBRInd tﬂgmah@éy%f Ifthesé\lco] mgredlents do

he contents of which are hereby incorporated by

ref Sk ?éﬁ%nje 1 nﬁc;rg' det ﬁ]e;dl de& ’tloﬁ’ erlet @hl@@ Iforb KRt %oul%not be exhaustive,

versions, or 1 n ot er Wor simlar nature
Ip:lggar rdtc;irlé;?e? Cfinnskm‘l,ﬁgﬁ]{}ltglraﬁ gﬁsltbfe %Lleg o\sf)@%/tlg}ré EReef ﬁlﬁo%ﬁ its general

lar gknow agé as {fu%g on O-Ehl% r}a ? ﬁ§ﬁ90%8849 bg gellflgrged %nd of the

nat ure o e or at one

perfe qgwg @(ﬁr effect searched for, as well as
on tHE"Hat ulevof the co- ingredients in a given
conp05|t5%n when the co used

ese perfuming ingredi nts yplca y%elong to c}nemlcal classes as varied as

alcohols, aldehydes, ketones, esters, ethers, acetates, nitrites, terpene hydrocarbons,
sulfur- and nitrogen containing heterocyclic compounds, as well as essential oils of
natural or synthetic origin. A large number of these ingredients described in reference
textbooks such as the book of S. Arctander, Perfume and Flavor Chemicals, 1969,
Montclair, N.J., USA, the contents of which are hereby incorporated by reference in its
entirety, or its more recent versions, or in other works of similar nature.

The proportions in which the citral derivatives can be incorporated in the various
products vary within a large range of values. These values depend on the nature of the
article or product that one desires to perfume and the odor effect searched for, as well as

on the nature of the co-ingredients in a given composition when the compounds are used

11



WD 2006/ 069224 PCT/ US2005/ 046550 in adm xture with

perfum ng co-ingredi ents, solvents or adjuvants of
weesee224se in the art. As an exanpl e, the cPCT/EE2085106550

citronellal derivatives are typically present at

concentrations between about 0.1 and about 10% or

even nore, by weight of these conpounds relative to

t he wei ght of the perfun1ng conmposition in which they

ar e njadEdrpErathereriuming qooiperedicgicohtentitar sAIEVaHarf QHeRigse in the

menti oned above can be used when the conpounds are

direwtly applied for perfum ng the various consumer

products cited beforehand. The conpounds are

rel at i velAs asteatzhple] the ¢ijrpl apdl clityongldgd demwitives are dpacafly present at

perfunmes. Accordingly, they can be used in detergents

cont @innémigtibhsetmtiten gbag Onlt sndaatdut 1884, oventemmsorsuyhwaght of these

for exanple, tetraacetyl ethyl enedi am ne (TAED),

hy podumtpioneds relanve pahd weightaof they/pafihling ¢doggosition in which they are

per oxygenat ed bl eachi ng agents such as, for exanple,

per bat@pemiedeFa.lowdreone@apaitid shanalivsahsotidedubed dan be used when

body deodorants and antiperspirants, for exanple,

t hoste coOMp@inds B dakdti dpplitd ol pecfunlihg Se verbodidenha paddacts cited

described in nore detail below Conventiona

Det epg&iRhaddngredi ents In addition to the derivatives

descri bed herein, the conpositions herein include a

detersiveng léf)xﬁlﬁ&fn@@ﬁreaagm%%t iomaln typicAIRCag@fesBVE fredia for perfumes.
addi tional detergent ingredients, including materials

for assi ${dhQifly, BRORACHNGeE |1§@é3ér§&t@&fnﬁ£ﬁ1ﬂ§ﬂfé§ehmg agents and
treatment of the substrate to be cl eaned, or

modi efic)(lvgtlaf‘s s@u@ﬁ‘ 541 %'e?ﬁnﬁtz tE@e%cQ?k&&&ﬁéﬁlaxﬁ&@g‘PﬁEbb MIpohalites, in

(e.g., perfunmes, colorants, dyes, etc
foH
sur o o R S SR B 9%.11%%%?% el

Sur f. .
dgt e&g?@gtteéu ?& ‘% (IHtl};ouﬂ S'%laaﬁ%ﬁgr%éﬁ%nm%@ H@qdlof‘ants and antiperspirants,
| eve% % g)fiztrn(ﬁpe e %Ec?sléltcoxg g%’ a un%?lgl‘%%al%oé?l?sQ%m%al%;ﬂs are described in more

i ncl Ud convent benzene
SU|f8tm ﬁﬁo& LAS") and primary, branch chain and

Conventional Detergent Ingredients

In addition to the dertvatives described herein, the compositions herein include a
detersive surfactant and optionally, one or more- additional detergent ingredients,
including materials for assisting or enhancing cleaning performance, treatment of the
substrate to be cleaned, or to modify the aesthetics of the detergent composition (e.g.,
perfumes, colorants, dyes, etc.). The following are illustrative examples of detersive
surfactants and other detergent ingredients.

Detersive Surfactants Non-limiting examples of synthetic detersive surfactants
useful herein typically at levels from about 0.5% to about 90%, by weight, include the
conventional Cy-18 alkyl benzene sulfonates ("LAS") and primary, branch-chain and
random C;o-y alkyl sulfates ("AS"), the C;y.15 secondary (2,3) alkyl sulfates of the

formula CH3(CHa),(CH(CH3)0SO5” M") and CH3(CHa),(CH(CH,CH;)0S03 M*)
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random Ci o- 20 al kyl sulfates ("AS"), the Clo_ig
secondary (2,3) alkyl sulfates of the fornula

WERB6/MR22K ( CH( CH3) OS(3- M+) and PCT/US2005/046550
CH3( CH2) , (CH( CH2CH3) OSC3- M+) 12 WD 2006/ 069224
PCT/ US2005/ 046550 wherein x and y are integers and
wherein each of x and (y +1) is |east about 7,
preferably at |east about 9, and Mis
wat evhesein ytsnd v 2rerigteaers peth whereip sas ] Xya%‘du it s least about 7,
unsaturated sul fates such as oleyl sulfate, the Co_18
al kyiirefatakobyay leastiabautds ayd Meix a yater-selypibieing| crijorEegpgcizily sodium,
et hoxy sulfates), Co-18 al kyl al koxy carboxyl at es
( espwsatataled stMigesE@ch 3s Gertshidaisg dbr Goxydlkyledhoxy shiéates ("AEx S";
Cl O 18 glycerol ethers, the O o0-18 al kyl
pol yegpactdlyiEfe $-7atiebxy shiites) CADD edlyrdliaxy csbbkdatesi(especially the EO
pol ygl ycosi des, and Cl12-18 al phasul fonated fatty acid
est elr-$§ ethokfcadesylnies), theld ocogiventliedral, thedho-avllcyl apkyglycosides and
anphoteric surfactants such as the Cl12-18 et hoxyl ates
(" ARhgir taredspehiding sulfetes polgglyt @dienand G-pedieshifahkyd fatty acid esters.
et hoxyl ates and C6-12 al kyl phenol al koxyl at es
( espeaéslel hetdmoutloabemnionit it é@@hoteric surfactants such as the Cjz-13
et hoxy/ propoxyl ates), Cl12-18 betai nes and
sul fRatRkRAGSAK") Sadiddm 188 s9-callel AarkSw poaliRe alyl 6BSxyladtnd Ce-1
the like, can also be included in the overal

co npé?l%}ltphéim alk&}@atg @speBialYy @Jhk%hat@@irﬁﬂhﬁﬁé@ Et‘i/lofﬁ}h{)]yoxylates) Ciz-13

acid amdes can also be used. Typical exanples

| nclygeendsRad Cebd@indk (MBhibYleeh Ucam A8fe ovRes, WRI the like, can also be

9, 206, 154. Ot her sugar-derivéd surfactants include the

N-al 158&(6&%9 ltlymgfaﬂ)%%m @élhé{nsaﬁﬁedcmﬁ%}dﬁ%l p%!léﬁl@dl%§y fatty acid amides
Co-1 (3- met hoxypr opyl) gl ucam de e propyl

g i e S e v
us ed9 2&)0 i”ﬁ"%ﬁm? é/%tdpgéﬁv%d qglﬁa%{aggrﬂxcﬁu ﬁﬁc?){yr(?%g/higlfoxy fatty acid

hi gh"’sudsi ng esire ranche aln
soaps. .

sur fRUf sytguC% éo 3sp Ci aﬁoxyprépeﬁ ﬂ#lﬁ@a&? ngﬁlg él)&gglleﬁ{'ll tgrr? 4 N-hexyl

o sty SN SRRy ESF S DD gy s o

OO B ARG Br R SR TSR IEE e

ab oﬁgl%@ﬁ E]gang Q{Iglsgl n%%aérgbﬁ%sgd’ ﬁlxtﬁl?ebslo)f agl(o)rq}g ra}u? nonlomc surfactants
are especially useful. Other conventional useful surfactants are listed in standard texts.
See also U.S. Pat. No. 3,664,961 to Norris.

Preferred compositions incorporating only synthetic detergents have a detergent
level of from about 0.5% to 50%. Compositions containing soap preferably comprise
from about 10% to about 90% soap.

Although the detergent compositions herein can include only detersive surfactants

and the citral derivative(s), the compositions preferably contain other ingredients

commonly used in detergent products.
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Al t hough the detergent conpositions herein can include
only detersive surfactants and the citra

waletoswe2ea/e(s), the conpositions preferably coP@EUS2005/046550
other ingredients comonly used in detergent
products. 13 WD 2006/ 069224 PCT/ US2005/ 046550
Bui | ders Detergent builders can optionally be included
in the conpositions herein to assist in controlling
m neral Ba¥dghess. Inorganic as well as organic
bui | ders can be used. Builders are typically used in
fabric | Rawtept higldewepo shtionalhsba laclaégcil gtthg Wntmeltlons herein to assist
removal of particulate soils. The | evel of buil der
can iggpyirolingerhinetid pandaéspdnargamc ashwelbagorganac pifildersecan be used.
conposition and its desired physical form Wen
pr esBuitderstairetypioatiyosset imfagrisialhderippicompbsytions tnpsissie thg removal of
| east about | % builder. Liquid formulations typically
conprartsmlate is.about 5% to about 50% nore typically
about 5% to about 30% by weight, of detergent
bui | der . Tha Bnellodbuilldet e @ty eidelyt §ypendihg ypaahperndase bf tim
about 10%to about 80% nore typically fromabout 15%
t 0 adaipbsiBOYallitsdkigdd physital tibven. Wl geseht, teicbab@ositions will typically
Lower or higher levels of builder, however, are not
meandondpRisd& 1€xcavsded %, hnegaijuad mmd@t]@{sgwi&allwbhqgﬁgéfrom about
i nclude, but are not limted to phosphate buil ders

suchseaso atloll€sBh Kabre tyPRtaal ab BV WBb@BY%, by weight, of detergent
al | anol ammoni um sal t's of pol yphosphates (exenplified

by thifiatr GRRLMP mﬁﬂl%ﬁsstyp@aarmnms abeSabo@NDoBHoABSYt 80%, more
pol ymeric nmeta- phosphateés), phosphonates, and phytic

aci dt 1@&@ A apchﬁ’sf 9‘%0[5 Qb ?M|@%§g§ L@?h@@etergédt b&ifde® SLower or
carbonates (1 ncludi ng bi carbonates and

Sesa }feﬂ%&@%%ga der %Mtﬂata?énotqa&m @l ginipagdd i cates.

I
osp ate ders are required in some [ocales.

O ganl C pn% y%ag?: ot d%ﬁé ﬁpl!)uefldgrg En , a?e{ #bt 'llgst.e Svhgsphate builders

pol ycar box bUI ers suc ose

tPgt d’ug{?%ﬁﬁﬁi ﬂ(ﬁh%ﬁ? al, omgntanéj Rganoiaan%a%&\ﬁxggél{s]t)%b%ﬁosphates

Crut (%anlapqlfled by the trlpolyphosphates pyrophosphates, and glassy polymeric meta-

phosphates), phosphonates, and phytic acid, and non-phosphorous builders such as
silicates, carbonates (including bicarbonates and sesquicarbonates), sulphates, and
aluminosilicates. Non-phosphate builders are required in some locales.

Organic builders suitable for use herein include polycarboxylate builders such as
disclosed in U.S. Pat. No. 3,308,067 to Diehl; U.S. Pat. No. 4,144,226 to Crutchfield and
U.S. Pat. No. 4,246,495 to Crutchfield.

Soil Release Agents

Soil Release agents are desirably used in laundry detergents of the instant
invention.

Suitable soil release agents include those of U.s. Pat. No. 4,968,451 to Scheibel
and Gosselink: such ester oligomers can be prepared by (a) ethoxylating allyl alcohol,

(b) reacting the product of (a) with dimethyl terephthalate ("DMT") and 1,2-propylene
14



Soil Rel ease Agents Soil Rel ease agents are desirably

used in laundry detergents of the instant invention.
wEaiobati2ed soi | rel ease agents include those of PAX/ES2005/046550

Pat. No. 4,968,451 to Schei bel and Gosselink: such

ester oligoners can be prepared by (a) ethoxylating

allyl alcohol, (b) reacting the product of (a) mﬁth

di met hyl terephthalate (" DMT" % and 1, 2- proPerne

VO 205/ (865 i Ferprse dosesEEgiioniligessze ml)owdﬂreaand (©)

two-stage transesterification/oligonerization

pr ociewhiing therrioque} of (bewith Ferum tieetinwdfile in wetey, H)e ngintapic end-capped

sodi um net abi sulfite in water; the nonionic end-capped

1, 2- b?@p&vly@n@p@labwﬁy@mhwrmmhadm pphiestens eftlé Spbatyet4tld, 730 to

of U S Pat. No. 4,711,730 to GCosselink et al, for

exan@éseclithas el, mr@dm]dd tﬂg)ye prodnesed by trans esterification/oligomerization of

esterification/oligonerization of '

pol yifotst(brlenexdyopBohdthytethey DT heG andhdlly(cP@canglycol) ("PEG"); the

pol y(et hyl enegl ycol) ("PEG'); the partly- and

f ul | pariyniand fdlyendbriaaechppdd gorteric egat of §SoPatUSo. 47241,580 to

No. 4,721,580 to GCosselink, such as oligonmers from

et hyGendingl wetlas Oligdmiets friietiyMhe ah@oNAEG!)6PA| DXEF and Na-3,6-dioxa-

8- hydr oxyoct anesul f onat e; the noni oni c- capped bl ock

pol y@ﬁicﬁéxﬁuaﬁ@ﬁﬁbhdie SRAWNGScappbd blo& pdRAdster Blagomeric compounds

4,702,857 to CGosselink, for exanple produced from DM,

Me- capg dbat REG 4amd, SEQ@GQJSQHMPQr e%m@le eRIaEIAtd R DMT, Me-capped
DM, EG and/or PG~ Me- capped PEG and

Na- dlblf@ﬁxm/ EGandMl Pal §ORBEDBAMALE of BREr, ELardNYr P, $e-capped PEG and
especi al |y sul foaroyl, endcapped terephthalate esters

of UQ,. d%hyl—@gsulfélsggﬂhﬁagté an@l t}wrg&pca@ﬁ)em% §ﬁfo‘am§l %Bdcapped

al, the latter being typical of SRA'S useful in

| auntgfeghtﬁglgte e@tgfs & IfSOPQ' Nb OLDR’WJSQ 9 M&o%a?@o os@fﬁﬁg ﬁ the latter

bei ng an ester conposi tion rmadé frommsu enzol C

acl
d
LR by T R P R gn
ther preferre 3L e 0 S.. )
S uI f%(ﬁrar} ee emﬁ C?n ester co&np( gltl%g eaéig r%iloggg suﬁcgt%lﬂ%)l!: §<ﬁ§ gnonR%)dlum salt,
5, 4115(’3 gl?(? DMq opqlong?y bu? rﬁxaelferaﬁg fu I%'Ile? rc;ct)nsiprlsmg added PEG, e.g., PEG 3400.
Another preferred soil release agent is a sulfonated end-capped type described in U.S.

Pat. No. 5,415,807.

Other Optional Ingredients

The compositions herein can contain other ingredients such as enzymes, bleaches,
fabric softening agents, dye transfer inhibitors, suds suppressors, and chelating agents,
all well known within the art.

For purposes of defining detergent compositions of the present invention, the pH
of the detergent composition is that which is measured at 1 % concentration of the
detergent composition in distilled-water at 20°C. The detergent compositions herein
have a pH of from about 7.1 to about 13, more typically from about 7.5 to about 9.5 for

liquid detergents and from about § to about 12 for granular detergents.
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The conpositions herein can contain other ingredients

such as enzynes, bleaches, fabric softening agents,
waly®enerest er i nhibitors, suds suppressors, anBCT/US2005/046550

chel ating agents, all well known within the art. For

pur poses of defining detergent conpositions of the

present invention, the pH of the detergent

conposition is that which is neasured at 1 %

concent r dcrmulatign wihDetgegenisgiii oY M.anxenuo.nal Perfumery Matenals

distilled-water at 20C. The detergent conposi tions

herei n Hdbite the gesivetivesrdspareise hierein can ppuspdglane pad sipphemixed with
typically fromabout 7.5 to about 9.5 for |I|iquid

det eesgemiabdeierdertt ingnedadnd.unos npleblytseniactany, they cagradsn bk desirably
detergents. 15 WD 2006/ 069224 PCT/ US2005/ 046550

For nuinstinahinti thive-Pett dorgeitptionywhich opmbiine kro atnon-fragranced detergent
Conventional Perfunery Materials Wile the

der i vat cvepridesarrido ethré eynghetic datergorts asd () ahonemaraf the derivatives
sinmply mxed with essential detergent ingredient, nost

not abdsyrilsadrfeasdt.ant, t hey can al so be desirably

conmbined into three-part formulations which conbi ne

(a) a nonnféraglbing e pleksr dpengents) as Eulbofgpnibataddrag@cdodan be
nore synthetic detergents and (b) one or nore of the

der i yRbir¥@8singdRssdrbiRaghoh@rodbiant inprefliehtsdF adthagoit fybthetic origin. The
present detergents, the fully-fornul ated fragrance can

be  PhLEPSI BE nhtSlaNGWHABRERIES cAT WK1 RURE SRy rdagy L 8laglR] Sut also
of natural or synthetic origin. The range of the

nat ufn%herﬁl%}/y SR mﬁhﬁya-@ol%m@ le8mBordfls a8 kAt of the synthetics can
readi l y-volatile, but al'so noderately-volatile and

sli gExehMe Y&k hthife€ ﬁm%ﬂc%ll}aﬂgcﬁég@st ofdfa ng?)? substances, as will be

synt tics'can 1nclude representatives rom

pr acgt&‘é’ﬂt ler)matth: fo‘fl%%%%ﬁﬁ&iafnfv ﬂhm?lﬁg g@cﬁmts aRich as tree moss

evl dent ust atlve

conpi ‘tl)s%fult %asmcie}lt ESIL'Er%L fre{t%ﬂygsﬁl?h a 9%111%‘? 01t °d ﬁwqgg §1], etc.), mastix

absol Ute, tru

b d , I .
me/; ?F esotl);,lt my’rtlei man glmarosa 011 %a%h%ﬁ 1”;%%%&%11 0 %?ag#gg/i?hvormwood oil,
oi | Para

f arregl(g?h sg éydglne}mgelmesplo ﬁgra%lg} llnglgc(r):loflerols yrgh?lsalcloho], rhodinol,
2 oPpie SRabCHaR A P AR SR f?ﬁ?ﬁ%ﬂ gt G et achyde,

hydroxycitronellal, Lilia]l™ (p—t—butyl-alphamethyldlhydroClnnamaldehyde),

methylaonylacetaldehyde, ketones, such as allylionone, alpha- ionone, beta-ionone,
isoraldein (isomethyl-alpha-ionone), methylionone, esters, such as allyl phenoxyacetate,
benzyl salicylate, cinnamyl propionate, citronellyl acetate, citronellyl ethoxolate, decyl
acetate, dimethylbenzylcarbiny! acetate, dimethylbenzylcarbinyl butyrate, ethyl
acetoacetate, ethyl acetylacetate, hexenyl isobutyrate, linalyl acetate, methyl
dihydrojasmonate, styrallyl acetate, vetiveryl acetate, etc., lactones, such as gamma-
undecalactone, various components often used in perfumery, such as musk ketone,
indole, p-menthane-8-thiol-3-one, and methyl-eugenol. Likewise, any conventional
fragrant acetal or ketal known 1n the art can be added to the present composition as an

optional component of the conventionally formulated perfume (c). Such conventional
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hydroxycitronellal, Lilial TM
(p-t-butyl -al phanet hyl di hydr oci nnamal dehyde) ,

woreiohpbaonyl acet al dehyde, ketones, such as al | pCT/ORINE 46550
al pha- ionone, beta-ionone, isoraldein
(i sonet hyl - al pha-i onone), nethylionone, esters, such
as allyl phenoxyacetate, benzyl salicylate, cinnanyl
propi onate, citronellyl acetate, citronellyl
et hofiegrant ecetglaand ketalg welydethe yyeligtnqpmgesivg pedethyiprsetals and ketals, as
acet at e, dinethyl benzyl carbi nyl butyrate, ethyl o
acet velb et agetals Oé%ih‘ﬂlls bagediop |ba%7@¥d§h)éqe, Heseippprising phenyl ethyl moieties,
i sobutyrate, linalyl acetate, nethyl o )
di hyehmojraseponidt @e,veé)p?q- Q;)|eq:iyl|tie$a@§b as ghosggepgripsd yha United States Patent
acetate, etc., lactones, such as gamma- undecal act one,
var i etiged OhpemiemdKails ehOxs dittirhnyradfQredndanes et Uas Pat. No. 5
nmusk ketone, indole, p-nenthane-8-thiol-3-one, and
met hyB4, 4y ©feburse,iokenis et sarnietcopearitiesganbe ifchugd amthe perfume
acetal or ketal known in the art can be added to the
pr esemipositionoir fiullyrfoasularnd dapizewnalhessongodeetht endl ethees of alkyl-
conventionally fornul ated perfune (c). Such
convabttitaieadloxd-Gt A 200k 0602 Ak RAELddB2OMI).04B8500. 5,332,725; or
fragrant acetals and ketals include the well-known
met hydhifiBdsStabMéscabalialss.anad Neb2bs,61 83t is pelfdrrashat the profragrant
acetal s or ketals based on benzal dehyde, those

CoMphb@iifibeRbedydepbiiy froi®itRicbBFentiofd] faRafcek @C@Bideyrgent
devel oped specialties such as those described in a

Uni t gfhpatibesoiat 8REnticaNti tled "Acetal s and Ketal s of
Oxo- Tetralins and Oxo-lndanes, see U S. Pat. No. 5

, 0843 440 £ oK uISOH S 8h oBENBECHELEPEseHHYARE iDRlivering Compounds
specialties can be included rn the perfune

conposi t iﬂ%rﬂﬁ‘%én?{ inbidhinY wleQf W%tﬁ%?@esgﬁﬁe%rhgﬁm l%gy fHERE optionally, if

i ncl ude the éno [

e
ethers of al kyl- substitute
0X0- Eﬁ%fogdr’ll b 1 ebr?;'lge %(9\511]1 &%%E)% F ﬂ%ﬁﬁé B8N0 UniPmce substantivit
Pat . r.’@,@%?} 5, or i?? Basés asBdesgribed in Y
U.S. of%aitra r%%:'e. Sﬁ{cﬁ%ém?g\%ds lngl&lldg Hk glfe%ro{ ﬁﬁlté(ﬂ@} th%la minum alkoxides
profragré% materal be added separately fromthe
conventional fragr.anc he_d. - Sh k]
! : S. PRTRQSE b5 DB or th

of ¢ Ran R O8n BAMERF ElhfuhR, SEELHRD D3E85; or e
Speci al - Pur pose Fr.agrance Del i.verin ﬁp ounds. .
e e N R R S
may further, aqptional ' desired, ..c i n.,0Lher
TG HS PHaOen S e 4BERIS PO NE S LRRRCe Sonents ofcay
subst ntivit¥1 , . o i

of which are’hereby incorporated by reference in their entirety. When using such

organoaluminum, organotitanium or organozinc derivatives, they may be incorporated

into the present formulations at their art-known levels.

Beverage Compositions

The citral and citronellal derivatives described herein can be incorporated into beverages

and impart various flavorings to the beverages. The beverage composition can be a cola

beverage composition, and can also be coffee, tea, dairy beverage, fruit juice drink,

orange drink, lemon-lime drink, beer, malt beverages, or other flavored beverage. The

beverages can be in liquid or powdered form.
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of a fragrance. Such conpounds include, but are not
limted to, the alum num al koxi des such as

w0 s@bie9zkal um num di feranyl ate as di scl osed i nPQI/B8S2005/046550
Pat. No. 4,055,634; or the known titanate and
zirconate esters or oligoesters of fragrant materials
such as those disclosed in U S. Pat. No. 3,947,574,
and U S. Pat. No. 3,779,932, the contents of each  of
whi ch ar eTh«féae‘éeefgq qEBPHbenscan al§y inclide paseanets Hapesing agents;
entirety. Wen using such organoal um num
or gabtiriebenleanisrviemyeaiditives paRseTvottes \cakfeing pdditixesy Wasr
incorporated into the present fornulations at their
ar t - kaxduants; eiekesers Buvisring egcBtrpovisticynandydrugt jnica congaefrates.
citronell al derlvatlves descri bed herein can be
i ncor por aAnad ywhisheeay bended inginde capamélgglor. yellow 6 and
flavorings to the beverages The beverage conposition
can bdlow £ol a beverage conposition, and can al so be
coffee, tea, dairy beverage, fruit juice drink,
or ange drisskul vitenmradlitings idelnddkyitdoeeB?2, viahtin BéyaraageB ]2, vitamin C
or other flavored beverage. The beverages can be in
| i qu{aBcodbic poidl @ixeth, patdthenladii) b2AMGAD 6882 24id. Suitable preservatives
PCT/ US2005/ 046550 The beverage conpositions can al so
i ncl WdrRdeBRII@h oFPétEssfubBbEREbANY SATEWhish ma bk bl iatlude sodium,
colorants; vitamn additives; preservatives; caffeine

addi bdi¥Rfim Wt Bhignesid@ |cﬂléh§9t§gemﬁalhlr}§3&ﬁﬂ§iﬁ§rs aRU @ hiaBi@ and purity
agents; emulsifiers; and or fruit juice concentrates.

Arti figi Ak GREMS @Rﬁ(&le‘f\@ ﬁé@tlﬁr@(llt?@e SR GariBbMde c &, h®bhoric and
col of, yellow 6 and yellow 5. Useful vitanmn

addi fn'aﬂc,ez?cﬂ ngh Bgt%ntYdl baMrheBent idc Rt BbdRfn aNd pAMstinBitrate.
12, vitamin C (ascorbic acid), niacin, pantothenic

aci d, Dbiqf 8He %ﬂgoéngleﬂtcthélﬁé\%rabgg% 4 @e}%o@laf&ﬁ %@ﬁﬁ)\é@érla%ee Fhe pH is

i ncl ude sodl um or potassi um penzoat e. Salts

be u?&%rall@%z&g% SS%I th'mo 10 ?;gee}?%eﬂﬁ@ﬁtg% yagd ﬁt%' HiRe cIhe syrup for

chl o enplary are gum arabic an
pur i nd.a useful t hi ckener is pectin.
SU|t&%T g% H %%ts include citric, phosphoric and

mal I c aci avor I&%mpen rgtgtllngud nggee crnl nqg‘e %Qfﬁgtdgn t&leé'l Qe%cnbed herein
sodi um a potassi um™i

(22.22 ml), 80% Phosphoric Acid (5.55 g), Citric Acid (0.267 g), Caffeine (1.24 g),

artificial sweetener, sugar or com syrup (to taste, depending on the actual sweetener) and
Potassium Citrate (4.07 g). The beverage composition can be prepared, for example, by
mixing the foregoing syrup with carbonated water in a proportion of 50 ml syrup to 250
ml of carbonated water.

In another embodiment, "the beverage is a beer or malt beverage. Preferred
flavorings for beer and malt beverages include lemon, lime and lemon-lime.
Advantageously, the flavorings include citral derivatives in which one of both of the
double bonds are replaced with a cyclopropane group, where the cyclopropane groups
can, independently, be unsubstituted, or include one or two alkyl or substituted alkyl
groups, preferably methyl groups. The amount of flavoring can be adjusted according to

taste.
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In one enbodi nent, the beverage is a carbonated col a
beverage. The pHis generally about 2.8 and the

wo 200bowi2edy | ngredi ents can be used to nmake thePGHUSH05/046550
for these conpositions: Flavor Concentrate, including
one or nore of the derivatives described herein
(22.22 M), 80% Phosphoric Acid (5.55 g), Ctric Acid

(0.267 g), Caffelne E1.24 g), artificial sweetener,

sugar or degigt e, dependi ng on the actua
smeetene&é and PotaSS|un1C|trate (4.07 g). The

bever age @W§@§PP¢@Mﬁ@aﬁn%@mﬁﬁb%%m%@“mﬁ%Fm@Q@ﬁﬁP%m“B?eOfﬂw
m xi ng the foregoing syrup with carbonated water in a

pr opdenivatvesaibscaibedrhersipreap alsobomepared. The derayaypesaes e incorporated
water. |In another enbodi nent, "the beverage is a beer

or madtd cmmmagldood@néfsexsmdechﬁﬂqawﬂhlgmmﬁ thesee! giblin the art.
mal t beverages include lenon, lime and | enon-1ine.
Advanitagetsy, yhe deheati\leavmberig@rpmededl gethii potyaheric particles, which can,
derivatives in which one of both of the double bonds

are irephnbedispirded va thity addiproepanargcoofinn oibrdelivérable matrix

cycl opropane groups can, independently, be

unsubsiterihl) aith iOtisuae h sl @ BEmiedolit wobsadatey Whet used in chewable
substituted al kyl groups, preferably nethyl groups.

The apmpuittions, thd @&yi@hiiveg caile loRad]ints tietoralcdulideraple polymeric
taste. 18 WD 2006/ 069224 PCT/ US2005/ 046550

O al hnarbehived adiRrcesig6disonik aWe@dinf @eld i@ mouth, thus prolonging the
pharmaceutical conpositions including one or nore of

the pdedrioY Blelc¥BPoFESE i e dalRF 8Hidl AR QA nhiRes, the flavor can be
prepared. The derivatives can be incorporated into

convenhi %ﬂhm& 9&@&% %}Hdﬁla ¥ SdrREm E LYY EER d WRb thek@MO maRrial as the
t hose of skil he art. Alternatively, the

deri ‘égrf;%ééﬁﬁm‘}?ﬁhﬁﬂ@r aﬂr@&e@éeﬁ%&@@vd’ﬁéd&k&r@ %ﬁﬂqﬁ&i \ert]h the polymeric

parti In turn, be dispersed w

and/ ?grtl?l\é§ m%eqe%mlg 8’8&11’1‘?{ ik egirdﬁlvley CHI%SI s%fé[:t@@ 'toeprgﬁhé sifhultaneous

mat e I'S USU& a So or sem -sol

SUbStrglaatsgand exﬁausggggf e c&g % conposi ti ons, t he
derivatives can rel'eased into the orally

del i ver abIIn on!:g ! ment the flavored composition includes an orally-deliverable

matrix material; a plurality of water insoluble polymeric particles dispersed in the orally-
deliverable matrix material, where the polymeric particles individually define networks
of internal pores and are non-degradable in the digestive tract; and one or more
derivatives as described herein entrapped within the internal pore networks. The
derivatives are released as the matrix is chewed, dissolved in the mouth, or undergoes
further processing selected from the group consisting of liquid addition, dry blending,
stirring, mixing, heating, baking, and cooking. The orally-deliverable matrix material
can be selected from the group consisting of gums, latex materials, crystallized sugars,
amorphous sugars, fondants, nougats, jams, jellies, pastes, powders, dry blends,

dehydrated food mixes, baked goods, batters, doughs, tablets, and lozehges.
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matrix material as the conposition is chewed and hel d
in the nouth, thus prolonging the flavor of the
w@ewpoed2ed on. In the case of dried powders andPei/KE®)5/046550
the flavor can be nade avail able as the product is
consunmed or be released into the matrix material as
the conposition is further processed. Wen two
flavors are conbined with the polynmeric particles,
t he rel atGhewingfdumt s of the additives can be sel ected
to provide sinmultaneous release and exhaustion of the =
conmpoundsA flpyprissrezuambrse carebr combieediithaotise o ofsbytitehlg derivative
includes an orally-deliverable matrix material; a _
pl ur ad desyritefl hamingo aidesividubiver graksnterion Typicelly ladide mixer is heated
di spersed in the orally- deliverable matrix material,
wher ® dblet OF, yixeguncbgpard prehasedisn diayit dirmiteyedd efid thegum base is then
networks of internal pores and are non-degradable in
t he dddgess iheenikéraad all@ndl tomex Gor approrimatkdy B a¢condss Thsflavored
descri bed herein entrapped within the internal pore
net wasrkativd Rehend@déMatthomixeanel mixkdfsaduinbld hvoumpodfitinge. The gum
is chewed, dissolved in the nmouth, or undergoes
f ur t barbthOCRESVODr&E HechBdr Aifdanildédte stckodijekaen oh Shkdipaper while
of liquid addition, dry blending, stirring, mXxing,
heat ,9gn. baki ng, and cooking. The orally-deliverable
matrix material can be selected fromthe group
consi sting of guns, latex materials, crystallized
sugars, anorphous sugars, fondants, nougats, jamns,
jellies, pastes, powders, dry blends, dehydrated food
m xes, baked goods, batters, doughs, tablets, and
| ozenges. 19 WD 2006/ 069224 PCT/ US2005/ 046550 Chewi ng
Gum A flavorl ess gum base can be conbined with a
citral or other suitable derivative as described
herein to a desired flavor concentration. Typically, a
bl ade m xer is heated to about |I |OF, the gum base is
preheated so that it is softened, and the gum base is
then added to the m xer and allowed to mx for
approxi mately 30 seconds. The flavored derivative is
then added to the m xer and m xed for a suitable
anmount of tinme. The gum can be then renoved fromthe
m xer and rolled to stick thickness on waxed paper
whi | e
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warm 20 WD 2006/ 069224 PCT/ US2005/ 046550 Ti e
Rel ease Fornul ations I n one enbodi nent, the

waletoswe2ea/es descri bed herein are incorporat edP@TUS2085/046550
system whi ch can rel ease a fragrance in a controlled
manner. These include substrates such as air
fresheners, laundry detergents, fabric softeners,
deodorants, lotions, and other household itens. The
f r agr anc damaRelegenigoralaliogme or nore derivatives of
essential oils as described herein, each present in
di f f er entinquapmbedimsnt, e derivpgives dascribed Begrpiniaygincpperated into a
contents of which are hereby incorporated by reference
i n t hysiam whichrcen yeleades fragrivess ima comtoilod mpoger pFhegainchige substrates
gel articles which contain up to 90% by wei ght of
f r agswhae amfresipmefsylaendoy Hetergdite, falmicsofiereryy deqlorants, fations, and
a polymer having a hydroxy (lower al koxy) 2-
al kesteali@selmldigehoVe (thgramres atekgexghily} owen nadrk gérivatives of essential
2- al keneoate, or a hydroxy poly (lower al koxy) | ower
al ky bil2asalekaiteaateiniith praentye tiffr@njeatitiss. Uk auNat 387,129, the
crosslinking agent. These materials have conti nuous
S| oW sRéRASEWRIER RRHeteB$ incbrpdrated Biei¢ferdnet Riakieir bft@rety, describes a
fragrance conponent continuously over a |ong period of

ti Memetd@ bt ;}5}'3(11 ?%el\/\drdldlemﬁi/clb@oﬂtélh Ut BBy Weldht of fragrance or
reference to t ol 'owing non-limting exanple.

Exanpd@unde oif¥. @H@%@lg hi@ r}‘)réiﬁféd FEHRY @ pollRad 16 i@l 15idtdx§ (Riwedlalkoxy) 2-
Cycl opr opanat ed tral or Gitronellal Derivative

Cycl ?H{eﬂl@@a@@fa'h%m% (IQNEIr AkotyP 1L IGE - Qk&rfe@!at’e Sor a7hydroxy poly

-cyc opropane ol | ow ng experinmental was based

on aquek!s %2%\%@ hﬁgz gﬁ%neoﬁ%%'n@Qﬁ)@ﬂ@i‘ﬂ?ltehi@glly%r%faﬂu%ed

and S Ccon rous tinmes with various

stoi ggfﬁﬁégta%eﬁqﬂe\éghﬁg{%hﬁlfs %vé &%tlﬁ% QIL QIB(VQQ@Q% gr&ﬂ:mes, i.e., they

reagents rmumresu synthesi zing t

o e el s MRARENEN ocern%fe,uag%ger%ggaﬁerga gkl ve

were O alne usi n e anoun hown tte
to i
! %2 ?navsegtlcgne\lm frllo\(J\/ebealﬁoéJ(ratt% w1th I ergl%ngo the following non-llmltmg

example.

Example 1: Preparation and Flavor Characteristics of a Cyclopropanated Citral or

Citronellal Derivative

Cyclopropanation of Citral to Produce Ciiral-6. 7 -cyclopropane.

The following experimental was based on a well-known method for
cyclopropanating olefins, and was conducted numerous times with various
stoichiometric equivalents of the cyclopropanation reagents. Optimum results for
synthesizing the above-identified monocyclopropanated citral derivative were obtained
using the amounts shown below. Attempts to increase relative amounts of reagents
resulted in the formation of a significant amount of side products. However, this
reaction has not been optimized. The use of less than a stoichiometric amount of the

diethylzinc and diiodomethane reactants might be advisable if the separation of citral
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resulted in the formation of a significant anount of

si de products. However, this reaction has not been
woepisntred. The use of | ess than a stoi chi onmet PETYUS2005/046550

anmount of the diethylzinc and diiodonethane reactants

m ght be advisable if the separation of citral 21 WO

2006/ 069224 PCT/ US2005/ 046550 and

citral -6, 7-cycl opropane were optim zed. However, since

t he gxetii) aitrak-9. A5 yolagronene wqyppptiﬁﬁzg}j Hopgger, since the separation was not

cycl opropanati on reaction was allowed to proceed to

conplogtiingid, thheyclopeerenitomgeastipe wedaldreddd ptaskddrid cempletion. The

bl ast shield due to the reported possibl e expl osive

nat ureacténstwees eondaated betrisd a blnstisbiclsieduedy &t refvatied possible explosive

cycl opropanati ons using these reaction conditions nmay

be pmotokerfahdse réaftiviseltd hebehmdebdiandopwpanted usmg these reaction

qui ckly to the reaction mixture. Citral-6,7

- cyclcopdingameny e aoblemeativ itithie édoddtkthanedtntlied @btqmivkty to the reaction

fl ask was added 1, 2-di chl oroethane (85nL) under a

ni t r egenrat nosphere. Di et hyl zinc (30nL, 1M in hexanes)

was added, and then diiodonethane (15g) was

i ntroduced dropw se over 1 hour. Follow ng stirring

for 30 m QiHae8 7(-8yoMyrbsanpr eci pitate fornmed) citral
(1.1g) was added and the reaction was stirred

over ni ght T@fn 6RAMH@BPEHBLME bottbBed BRI QMM 2LERhloroethane
was poured into a potassium carbonate solution (100,

2099 (g fhas: 4 Iilihil)_%é'neﬂmbﬂ)@)&'églbieﬁiypﬁﬁc @bmEel Utif 6€ankd) vAis added,
sintered funnel. e organic layer was separated and
dri ed,@ueh aigfmumaayl f s frtrb i laPshwile JVBE1 HEMH Rfflowing stirring
agent, concentration an 'lash col u chr omat ogr aphy

Wi th fglj ?éﬂli%g%gg \pﬁi[f]eepr?cc‘ifnl?téj %%;a/cz}gal i(%'ﬂg) \L;istald@ed and the reaction was

conmpound. Ion O e

Ctral.- - ey citral -6, 7-cycl opr opane
can %g”?%%@ é%h%ggﬁgggg?égﬁﬁ§ any reagent known to

reduce an_.al dehyde .group_ to a .primar |.cohal h.as

Sodi um boFBHYHPFRE ARG Privie el b e WAl A oomt,

' eaﬁék}gl}ol')l %g{%t@gg ﬁggreg ?hr%gghcaop%lo?blefl)t&@ ig%rsgnlt&g& ﬁl%éﬁ "Npeeonrganic layer

a s

was separated and dried over sodium sulfate. Filtration of the drying agent,
concentration and flash column chromatography with dichloromethane as eluent gave
the title compound.

Reduction of the Aldehvyde in Citral-6.7-cvclopropane

The citral-6,7-cyclopropane can be reacted with virtually any reagent known to
reduce an aldehyde group to a primary alcohol, such as sodium borohydride and lithium
hydride. These reactions tend to go to completion, particularly when a small excess of
reducing agent is used. Workup typically involves adding water to quench the excess
reducing agent, adjusting the pH of the solution to protonate any alkoxide that might be
present, and extracting the resulting reduction product into an appropriate organic
solvent. The extracts can be dried through an appropriate drying agent, such as sodium

sulfate, and the solvent removed to provide the desired compound. If desired, the
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reduci ng agent is used. Workup typically involves

addi ng water to quench the excess reducing agent,
wa@eljoaseizey t he pH of the solution to protonat ePErYS2005/046550

al koxi de that m ght be present, and extracting the

resulting reduction product into an appropriate

organic solvent. The extracts can be dried through an

appropriate drying agent, such as sodium sulfate, and

t he euhR@Hd cprel ied by grstillpténn anpier gremptographrpiimigehniques

I f desired, the 22 WD 2006/ 069224 PCT/ US2005/ 046550

conmpbuayeh ©ahospef ghull ixf thedrtby di stillati on and/ or

chromat ography usi ng techni ques known to those of

skill in mative Cliomystny avith/sitrohedlal stry wit h

Citronellal The sane chem stry descri bed above can be

r epeat ed Thetshme elsppastty descibadrabped daalbe remericd ptithtrénpect to citronellal,

since there is only one double bond, there is only one

cycl epeppamatinenherp isaghiyc dne doubledogd thikre fsarndyndne cyclopropanation

stereoisoners wll be present). The cycl opropanation

of pictinansalittoagh differehakerepilsanas wuillles presdasi dhé ¢yaldpyophhaion of

same conditions as those used to cyclopropanate

Ci t r gikrondilag cqart@eyticeGmbedtbsiseiadll¢ thedeme 06nditidrs bé Bdse used to

before the al dehyde is reduced to a primary al coho

usi ngydidiosante cify dhe geodatt @hBe hedlcpeieCbinghrARE Mefore the aldehyde is

Odor Profile of Citronellal Derivatives Ctronellal

der i Mahéias a WRHErPIERR! 8nMAe sSind (1§ dHAQUR RhPRELINE agents.

citronellal was '"converted to a cyclopropane ring, and

also to a thiirane ring, and in each case, the

al dehyde group was reduced to a primary al cohol group.

In both qg§g§nﬁﬁggf@gﬂ@gﬂ@@ﬁﬁvgggsa di stinct fresh

rosy connotatlon. Having hereby disclosed the subject

matter ofcit gy ﬁl%%ﬁs LY ﬂegeﬂed M:lerg Iﬂ&%oqbf%%ond in citronellal was
| l'ons, su d

apparent that nany nodifica ns, stitutions, an

vari i f e i t .. . i bl '

P onfoBRge B SPEpREERTe, LIVAL LA EuPOARY B ol Duce, the

i nvent,i.on,_can be aciiced. ot her .t han . as cificall

dos cPipRe E&fie ds rBlBkt iy Scotd BbuBP1SRHEla s e chmpounds
iLntended to be within the scope of the

\F/)?QS@%{{ g@%‘b’%ﬁ g’%ﬁl} T8ﬁ’ connotaftion.

Having hereby disclosed the subject matter of the present invention, it should be

ay

apparent that many modifications, substitutions, and variations of the present invention
are possible in light thereof. It is to be understood that the present invention can be
practiced other than as specifically described. Such modifications, substitutions and

variations are intended to be within the scope of the present application.
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23 WD 2006/ 069224 PCT/ US2005/ 046550 | MPROVED Cl TRAL
AND Cl TRONELLAL DERI VATIVES Clainms 1. Acitral or
w@radosoeekd al derivative having one of the foredEHES2085/046550
RRZR3IR RRRRZZR 111 3334CHM™HA4 CH2OHH
4 CH2ZOH RA I A Z R4 Z R5 R RS R or RS R6
wherein: Zis 0, S, or C(R 2, RI-R6 are independently,
H, Cl-5 alkyl, substituted Cl-5 al kyl, hal o, hydroxy,
thiol, thioether, am ne, carboxylic acid, ester,
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i ndi cates that the carbon to which the CH20H group is
bound is in the R or S configuration, or exists as
m xtur es Ativhhe ditremellad detiveive andhgolporfdhe formhlaeh it is
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or

wherein:
Z1is 0, S, or C(R)y,

R;-R¢ are independently, H, C)-s alkyl, substituted C;-s alkyl, halo, hydroxy, thiol,
thioether, amine, carboxylic acid, ester, nitro, cyano, isocyano, sulfonic acid, urea, and
thiourea, wherein the substituents on the alkyl groups are selected from halo, hydroxy,
thiol, thioether, amine, carboxylic acid, ester, nitro, cyano, isocyano, sulfonic acid, urea

and thiourea, and

the dashed line indicates that the carbon to which the CH>OH group is bound is in the R
or S configuration, or exists as mixtures of the two, or the double bond to which it is

bonded is in the E or Z configuration.
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