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TREATI NG SKI N CONDI TI ONS SUCH AS CELLULI TE i oo(ai This application clains
t he benefw0 20f2/qBi76rity to U. S. Provisional Applicationprondidi36421279,
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entirety. FIELD OF THE I NVENTI ON [0002] The invention relates to snall

nol ecul es havi ng bi N-agCAMINOACIDOERICATIVESFOR TREATINBaSBKINCuUl arly, the
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i nduces poor fluid drai nage and._stagnation of the toxins.in the skin. The
et andeguieiE SIS PO GAEHE A e Sy ek e Pt hindi {1 ons
| ead to tabgosdniceguliar stippl ed appearance that characterizes cellulite.

[ 0004] One of the goals of the skin care industry is to develop small (Iess
t han 500 MWN nol ecul es CWW hat can stinulate the
breakdown of fat deposits in cellulite and other abnormalities of the skin.
It has bd¥ldefbHit raarewl o the etcanulatione] deraded kg ipae iy thaekia PRACT i s al so
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deposition. To inprove upon the availability of nolecules such as these for
appl i cat i"8Hra grodplponcflipidynegabrlisa ”{)\/BQI}P‘EFyFeé(ﬁ%ﬁopeGb‘? gt cPirefeay éntS Phat (i)
are non- pesek AldnaN aAr H8&sr. (32:9048018; ABELARE ME Wpelif) 1T @:999-d1D] 200e€X i bi t
good skin penetration qualities, and (iv) have incréased |lipolytic activity
over t he @gret dntNu: Mow) done) 3ol d& Ras ArslivRIRYo GOOTORL RRIENT TNefof0006]  An
embodi men{ , efndfdAR dris FRAMeaddAVRNEHON OFARLiPeifli{ Bl fRn@ iRtk Qmd T €ating
the skin of a mammal’, conprising adm nistering to the skin of a mammal a
conposi t iptt oifHe-gc epyeost and palnneanddearpridedeusad gisirnapplneediiop fercchspadabl e
carrier r ~ ~ Llve anpu ~ :
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the R1- C(Sogthé%%retujiqnce%est(pl%u}‘eolr)rrul ais a fatty acyl group, and R2 conprises
an or gani% gr oup.gy ’




[0007] In certain enbodinents of the invention, the NHR2 portion of the
R1-C(0)-NH R2 fornmula may conprise an anmno acid. In this case the R2 group
conpr i seswoOhe12aloptta- car bon, carboxyl group and side groepTafS2ethe4ars no
acid; the NH group is linked to the al phﬁl carbon of the amno acid. In

ot her enbodinents of the invention, the NHR2 portion of the RLC(0)-NH R2
formul a may conpri se an analog of an am no acid, in which case the anal og
di ffers fgopmn DaRr 2OMPOurAS ivdsilk basteidgeil NG ARIH O uldfe GhRURelabslkkgdid O t he
am no aci d al pha-carbon. In this case, the R2 oup conprises the

al pha- carBeACYAGids PaBay sdpptet fr@rnéywﬁnﬁdlﬂsséut@t%ﬁwebqqm dgyedrnsdifer YariAked to

the al phazGaLRPRspifar@y BRGiAGHT BNAL A1udlNSopedidend r(Q‘{thaQafdreTn@l%l oHQ&aC' d or
amino acid anal og may be hydrophobic. The am no acid in theSe embodi ments
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Enbodi nentgvifyuvthie cirreallyaailhbie npkatilsaceucal | y accept able salts of t he

subj ect conpounds. [0009] é&m&k@&%ﬁm%%faﬁf the invention, the

chain of the Rl group of tHe—FRE—CCoNFTR2—TorH may conprise 7 to 21
carbon at ons. S ot her enbodi nents, . e the Rl chain is 7
carbon at®hd A g‘ﬂ‘?m ?fﬂté‘e ity mé(‘é%‘mg%&}ﬁ dFﬁiCt%iJ( )4 mﬁ%‘ﬂ‘# SF Beatiag det anoy|
group. TRes&faNdaRhie torRpRa@ dmitise®iy fohBe kBN SNk inRMA Y déﬁiiﬁﬂﬁhéiﬁ e R2

group that conprises 2 to 15 carbon atoms; such an R2 may optionally
consi st GPMENIEENIAN GOl ERarmeeEcallst joeepiahle spFer a d&ﬁ%ﬁweeﬁy t he

i nvent i oRgrediie aRRufadt LOMPobRLoRitd fh a%né‘c@ﬂith@ atcepmblansd. t te Rln@uf¥ph can
conprise 5 to 13 carbon atons. Thefatté cy ]grou in one or nore
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form of an aer osol | otion, cream paste, olntmen
powder, orgahisameupl n addl tion to corrprl sing a conpound having the forrrul a
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carboxyl group and side group of the amino acid; the NH group is linked to the alpha-carbon
of the amino acid. In other embodiments of the invention, the NH-R, portion of the Rj—
C(0O)-NH-R; formula may comprise an analog of an amino acid, in which case the analog
differs from the amino acid by lacking the carboxylic group linked to the amino acid alpha-
carbon. In this case, the R, group comprises the alpha-carbon and side group of the amino
acid; the NH group is linked to the alpha-carbon of amino acid analog. The side group of the
amino acid or amino acid analog may be hydrophobic. The amino acid in these embodiments
(either full amino acid or the above analog) may be leucine, isoleucine, valine, or alanine.

[0008] Certain embodiments of the above method employ a compound comprising or

consisting of the formula:
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tom In certain enbodinents of the above nethod, the conpound may be
adm ni stered to skin over a subcutaneous |ayer that conprises a

di stri butworroioosers that is abnormal with 4 respect toPoorusadliduiciit aneous
tissue. In other enbodi nents, the conpougd may be adm nistered to skin over
a subcut aneous |layer that is prone to devel oping a distribution of fat that
is abnormal with respect to nornmal subcutaneous tissue. Certain enbodi nents
of the invention conprise adm nistering the conpound to skin conprising
cellulite or to skin that is prone to developing cellulite. [0012]

Enbodi ments of the invention afeisgreapylestagmided a met hod of increasing

gl ycerol production by a cell that conprises contacting said cell with a
conmpound conprising the fornmula RL-C(0)-NH R2, where Rl conprises a chain
of 5 to 3Brtgiar pber ambedimentheof Rhe gboye penthddopmplpy t heompeynd| eompisgef et ty acyl
group, ngﬁgﬁggpmg ghan organic group. In certain enbodi nents, the cel
targeted s net I's an adi pocyte, or an adi pocyte conprised in
subcutaneous adi pose tissue. Wth certain enbodi nents, the conpound causes
the cell to metabolize triglyceride nolecules stored in the cell to

gl ycerol and fatty acids. [0013] Enbodi nents of the invention are also
drawn to a nmethod of reducing adipogenesis that conprises contacting a cel
with a conpou canpri.si ng, thepjor a R1-C(0)-NHR2, where Rl conprises a
chain of 5 toQ38’QNFboﬁ“afo qgﬁ“in) portion of the formula is a
fatty acyl group, and R2 co |s,\ ﬁlorganlc group. In certain

enbodi ments, the cell targeted by this nethod is an adi pocyte or
pre- adi pocyte, or an adi pocyte or pre-adi pocyte conprised in subcutaneous
tissue. Wth certain enbodi nents, the conpound causes the cell (e.g.,

adi pocyte or pre-adi pocyte) to reduce lipid accunmul ati on. Reduced lipid
accunul ati on can be a decrease in cytoplasmc |ipids. BRI EF DESCRI PTI ON OF
THE DRAW NGS [0014] FI G-nietighovsctitoglamiicalpaltamiqacabesses for | i pogenesis
and |lipolysis. The depicted fatty acids are hexanoic acid nol ecul es. [0015]
FIG 2 shows the chem cal fornulae for (A) 4-nethyl-2-(octanoyl am no)

pent anoi Gn aigd d-naete/1-C ByctiMolyRapen tpehaadianaid debodibivat, Sit isugipareal thanchebRsi €

nmol ecul ar_f or mul _as wel| as the molecular weight (MA, are addjtionally
Chown 1 o uRon BBa R EDIEaR: FREp 15 h bsoreey Pt haP Pt thaye. |
adi pocyt esucthdReliyd M@ CAbodyl REGHNE Finodinekn{(sBlurthéd dlc)ige She lpRhrmab&ioaldensi ty

| i poprotein; VLDL, very |owdensity |ipoprotein;, TG triglyceride; FFA,
free fatﬁ?“ﬁ@?ﬁSMH§EﬂwﬁBWﬁﬁﬁ8m§@H@?t|ve | i pase; AQP7, aquaporin-7. [0017]
FIG 4 shavws Utddhinvé@ndoitenfadite ACLARNPHOANEE bPMe K] BIprdtknadiRQOYt es that
had been exposed overnight to 100 lag/nl of carnitine, resveratrol,

i sopr ot e foEmlnBphyImare 7 1 ?ﬂb%‘l’ﬂﬂ e, In dhepg @idrpsher embodiments, where

4- et hyl s lélo&ltai%rléjy kﬁ«ﬂbrﬂﬁ%m?ﬁ%@ﬂ? It @&Y Shy g@gpﬁi]-—)C(O I wdid b@an octanoyl

i sopentyl oct anam de (HB2032). Phosphat e- buf ed salt (PBS) was uséd in the
control <Pl eThese and other embodiments of the invention may compnse an Rz group that

comprises 2 to 15 carbon atoms; such an R, group may optionally consist of carbon and
hydrogen atoms. Still in other embodiments of the invention, the R, can comprise 5 to 9
carbon atoms and the R; group can comprise 5 to 13 carbon atoms. The fatty acyl group in
one or more embodiments of the invention can be saturated or unsaturated.

[0010] The composition used in certain embodiments of the above method can be in the form
of an aerosol, emulsion, liquid, lotion, cream, paste, ointment, powder, or foam. In addition
to comprising a compound having the formula R;—C(O)-NH-R,, the composition may
further comprise carnitine, resveratrol, isoproterenol, aminophylline, theophylline, caffeine or
any other lypolysis-inducing agent or lipogenesis-inhibiting agent.

[0011] In certain embodiments of the above method, the compound may be administered to

skin over a subcutaneous layer that comprises a distribution of fat that is abnormal with



[0018] FIG 5 shows relative free fatty acids production in 3T3-L1

adi pocytes that had been exposed overnight to 1001..tg/ m of isoproterenol,
4- et hyl -\woQotmsayl am no) pentanoic acid (HB2031), or PCT/US2011/042123

N-i sopentyl oct anam de (HB2032). PBS was %Ilsed in the control sanple. [0019]
FIG 6 shows the anti-adi pogenesis activity of N-isopentyl octanam de
(HB2032). A) 3T3-L1 preadi pocytes grown in conplete nedi umw thout addition
of adi pogaRES| 8- hdMIHC kiu@LRS Sissud) Bl Srhed cRIHEARRICHEESHRIRI hpYused to
fully differentiated adi pocytes after nine days of induction wt

adi pogenédmanisisieOskig over)a marytanepysdayes hapfs PFPne Godavgloning drlisHEPEaRof fat t he
presence o i aMRAFANGEH RspddWCRrdal HocRhfBudg¥se. BlrifiRlch®olinRAL A oM th 150
tg/m of HB2032 in the presence of adi pogenesis inducers for nine days. E)
Cel | s t r éameaigongonprig@@lmigisieiing the BB |terskith eorpprisgiarre Bulsé onldispadeaiesi s

i nducers r : s are stained for lipid content with Gl red O
dye. Ima g@eé(?%ggpséﬁrsn g\%l‘lqdhzehder a di ssecting mcroscope. [0020] FIG 7 shows
t he ef f edt0$2] oEmbodments tagj/thdl inyEntipnnast hisb-dzaym ¢t anosgthahbholrepeng ghyoérel aci d

(HB2031) NS ' 032) ..qn_ski iabil i t he
Epi Dor BRIy fif SRy o g R ce B L Rl it 2y,
after 2, fonautedR 18 (OeNH-Racvtzat R ocongeisésadain@l poe B parboreadme nite Ras(@sed as a
control . DETAI LED DESCRI PTJC?Q\I O JHE | NVENTI ON 0021% .The i nftagg.

i nvent i o PGV d&s “COMpOUhdSY FatH §'PaMiaes “TP & ¥ Caiar £ F8r "hodiitat i ng
adi pocyt embsdiakn@stht belbtagphatet] v tsit nethodtis anadigocl e pal agtadipopyto casmasd ilExanpl es
of these conpounds are 4-nethyl -%ﬁﬁgoct ng%/l am HP) gnenta oi C aﬁi d F]Fi gure
2A) and NP¥EBERY IP6ERPEN I He VI GirE ?%)0, Se NP8 PeYh U8t fidh'300 Mw
aﬂd i ndu&lﬂztatblkiﬁzdlfigl_@lFéiigllwﬁl(ﬂﬁcrIeﬁ htlgﬂey@emb ﬁastoig_nycaﬁi ﬂmqy&ﬁa:lidso a gr eﬁt Ielr ext enél
t han current vail a nol ecul es such as isoproterenol, am no line an
t heophy! 1148, %@ﬁ@@e%ﬁﬁ&w&en&%ar&i ICB%%IHtOn%P’éﬂﬁdtogrqd&&‘Rg %‘R?%P%/%S t owar d
skin cel lusat cJhifsRs tARIUNEE celbRRE Winbburddeprifigs BE thinRilAR{-€dOYMNIER, ender s
t hem capabl e of penetrating the skin, nmake these conpounds particularly
usef ul f othepronORPrisRy ahaintf 4 Pheprbieatpiay dts Rie CEPX R WitheallofBilai 2 adi pose
deposi ti @Ryl Ryl REUPKLM &S Bmpri&s!dnUbrbidfc %ﬂﬂp._StIrneée?tginr@ﬁ%ﬁ)men-&h'ﬂ% panefici al
effect of the’instant invention on the skin is also associated with an
enhanceng#geted byt eedid liegie pdpgcptet HePTeRUIPOCYIMh OE AN edinetyteed IRAMPEYII ti on.

[ 0022] A'Eoﬁ?ﬁ&ﬁ'n‘? siHRIRAN (iQbe.t %th!c@ﬁ&iﬂ@glbb(ﬂﬁigﬁts,' A cdmipound causes the cell .

4- met hyl - 2- {oct anoyl am no) pentanoi ¢ acid. This conpo nd is alternativel y
ref err ed (¢-8., agpabytwetripyd-adipqcg@p toyedncl diidasyurpeatican diedueedilghid accumulation

4-met hyl -2-(0 am al.eric acid, or 4-nethyl-2-(capryloylamno) 6
val eric a(ff?gllléﬁgé%%%%éxlg%@gsﬁélsﬁg'mncI ature for this nolecule is based on

t here bei ng an oct anoy BREER ®ENGRIPTIONCK BdHE DBAWINGS 2 (position 1 being

t he carboxylic acid group carbon) of the pentanoic acid and a methyl group
at car bomoopns FiG.onskbwafthe hetgbelid arvoessesalor dipogcaerixo amidEpadwivpr Tisd depiced

consi sti r}% of . 4- nqlt h%_{?r 2- (oct ang | am no) pentanoic acid can be used in the
i nstant iRelstd 81 Pep MARSEHL? exanpl e conpound of the instant invention
is NisopenyFretasamsdee chthiicl ¢amptitdr (/5) ahicglyNAaldcedbylamalop pershoico as

N-i soanyl oct anami de, N-isopentyl ¢capryl am de, or. N-jsoanyl capryl ani de, for
exanpl e CHIBOINIY BHBIPLIHE ST CBASTR ISR el FR YIBRtafaNr BE can be
used in tdRemblB&llaRcidhd W) | D8 addi@Adr] shoxa T ash @mpoeRmounds that can be

used the instant invention conprise or consist of the chem cal fornula:
R1- CO- NH#8%61 FIG. 3 shows certain signaling pathways in adipocytes underlying (A) lipogenesis and

(B) lipolysis. LDL, low-density lipoprotein; VLDIL, very low-density lipoprotein; TG,
triglyceride; FFA, free fatty acid; HSL, hormone-sensitive lipase; AQP7, aquaporin-7.

[0017] FIG. 4 shows relative free fatty acids production in 3T3-1.1 adipocytes that had been
exposed overnight to 100 pg/ml of carnitine, resveratrol, isoproterenol, aminophylline,

theophylline, caffeine, 4-methyl-2-(octanoylamino) pentanoic acid (HB2031), or N-



The conpounds 4-net hyl - 2- (oct anoyl am no) pentanoic acid and
N-i sopentyl octanam de follow this forrmula. [0025] It is well understood in
the art twet20t2mw3Re- 00- conponent of fornmula Rl- CO NHR2pcarushb@1dexrieyved from

a fatty acid, for exanple. A skilled artisan would recognize that, since
R1-00- can be derived froma fatty acid %FA), R1 can conprise a hydrocarbon
chain (e.g., alkane, alkene, al kyne, or variations of FA chains as

di scl os edso&a_@l{tﬁbmnaaﬁ@e (18620308N W8sghh@PuffefedBRXPBEF was e PUR Edhabl has
condensed with the -NHR2 portion. The R1l-CCconponent in this case would

conpri se S¥PPleonsi st of a fatty acyl group. Rl can be an aliphatic group

conpr i sequ@dit ¥l VshBls RO Pre@MbyNYAE QAR in @311 UalJAEY te ARl $crOt hET
atons such as oxygen and nitrogen, for exanple. Exanples of saturated fatty

aci ds (i .ceposedvperegiRio i1 Q) jagimhpkiapredtetehelt 4-omthybe-(exawylaminm puitdwia dval R1- 00-
comPoner by bhes TRl HIA AT HS0 AN, WG, S50 ghplor L2,
Syst emat ii@1nafk;. Cosiown theaame -a8lpop¢resin detldéts iof MNaisom@intyiutaamoide (HBROB2uAyri c
acid 4:0 3%§ml%r}gejd?pogﬁésdgr\év%ll ?r{ (i:O(%Ilpqgtfi: gnegi:uron \’Dl%%p e(l)c{dﬁio%coif gldi[%g elilgsiisqin 1(1:(:iirgg 6:0
agents. B) 3T3-L1 preadipocytes were induced to fully differentiated adipocytes after nine
days of induction with adipogenesis inducers. C) Cells treated with 100 png/ml of HB2032 in
the presence of adipogenesis inducers for nine days. D) Cells treated with 150 pug/ml of
HB2032 in the presence of adipogenesis inducers for nine days. E) Cells treated with 200
ug/ml of HB2032 in the presence of adipogenesis inducers for 9 days. Cells are stained for
lipid content with Oil red O dye. Images are as shown under a dissecting microscope.
[0020] FIG. 7 shows the effects of 100 pg/ml of 4-methyl-2-(octanoylamino) pentanoic acid
(HB2031) and N-isopentyloctanamide (HB2032) on skin viability using the EpiDeImTM Skin
Model (MatTek, MA) in combination with a modified MTT assay, after 2, 5 and 18 hour

incubation periods. Glycerin treatment was used as a control.

DETAILED DESCRIPTION OF THE INVENTION

[0021] 'The instant invention provides compounds, fatty amides in particular, for modulating
adipocytes such as through the stimulation of lipolytic processes. Examples of these
compounds are 4-methyl-2-(octanoylamino) pentanoic acid (Figure 2A) and N-
isopentyloctanamide (Figure 2B), which are each less than 300 MW and induce the
breakdown of triglycerides in adipocytes to a greater extent than currently available
molecules such as isoproterenol, aminophylline and theophylline. These compounds are
disclosed herein to lack toxicity toward skin cells. These features, along with their being
lipidated which renders them capable of penetrating the skin, make these compounds
particularly useful for preventing and treating the negative effects of abnormal adipose
deposition in the skin (e.g., cellulite and stretch marks). This beneficial effect of the instant
invention on the skin is also associated with an enhancement of glycerol levels in the skin,
which enhances skin condition.

[0022] An example compound of the instant invention is 4-methyl-2-(octanoylamino)
pentanoic acid. 'This compound is alternatively referred to as 4-methyl-2-(capryloylamino)

pentanoic acid, 4-methyl-2-(octanoylamino) valeric acid, or 4-methyl-2-(capryloylamino)



octanoic acid caprylic acid 8:0 nonanoic acid pelargonic acid 9:0 decanoic
acid capric acid 10:0 dodecanoic acid lauric acid 12:0 tetradecanoic acid
nyristi c Wwoi2d122003 06 PCT/US2011/042123

valeric acid, for example. The nomenclature for this molecule is based on there being an
octanoylamino group at carbon position 2 (position 1 being the carboxylic acid group carbon)
of the pentanoic acid and a methyl group at carbon position 4 of the pentanoic acid.
Compounds comprising or consisting of 4-methyl-2-(octanoylamino) pentanoic acid can be
used in the instant invention.
[0023] Another example compound of the instant invention is N-isopentyloctanamide. This
compound is alternatively referred to as N-isoamyloctanamide, N-isopentylcaprylamide, or
N-isoamylcaprylamide, for example. = Compounds comprising or consisting of N-
isopentyloctanamide can be used in the instant invention.
[0024] Examples of compounds that can be used the instant invention comprise or consist of
the chemical formula:
R;—~CO-NH-R..

The compounds 4-methyl-2-(octanoylamino) pentanoic acid and N-isopentyloctanamide
follow this formula.
[0025] It is well understood in the art that the R;—CO- component of formula R—CO-NH-
R, can be derived from a fatty acid, for example. A skilled artisan would recognize that,
since Rj—CO- can be derived from a fatty acid (FA), R, can comprise a hydrocarbon chain
(e.g., alkane, alkene, alkyne, or variations of FA chains as disclosed herein) and —CO- can be
from a carboxylic acid group that has condensed with the -NH-R2 portion. The R;—CO-
component in this case would comprise or consist of a fatty acyl group. R; can be an
aliphatic group comprised entirely of carbon and hydrogen, or can further comprise other
atoms such as oxygen and nitrogen, for example. Examples of saturated fatty acids (i.e.,
where R; is an alkane) that can be used to provide the R;—CO- component of the compounds
of the invention have the general formula CH5(CH,),COOH and are listed in Table 1.

Table 1: Saturated fatty acids.

Shorthand

Systematic name Common name designation
butanoic acid butyric acid 4.0
pentanoic acid valeric acid 5.0
hexanoic acid caproic acid 6:0
octanoic acid caprylic acid 8:0
nonanoic acid pelargonic acid 9:0
decanoic acid capric acid 10:0
dodecanoic acid lauric acid 12:0
tetradecanoic acid myristic acid 14:0
hexadecanoic acid palmitic acid 16:0
heptadecanoic acid margaric (daturic) acid 17:0




hexadecanoic acid palmitic acid 16: 0 heptadecanoic acid margaric (daturic)
acid 17:0 7 octadecanoic acid stearic acid 18:0 eicosanoic acid arachidic
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octadecanoic acid stearic acid 18:0
eicosanoic acid arachidic acid 20:0
docosanoic acid behenic acid 22:0
tetracosanoic acid lignoceric acid 240
hexacosanoic acid cerotic acid 26:0
heptacosanoic acid carboceric acid 27:0
octacosanoic acid montanic acid 28:0
triacontanoic acid melissic acid 30:0
dotriacontanoic acid lacceroic acid 32:0
tritriacontanoic acid ceromelissic (psyllic) acid | 33:0
tetratriacontanoic acid geddic acid 34:0
pentatriacontanoic acid ceroplastic acid 35:0

[0026] 'The hydrocarbon chain of a fatty acid or fatty acyl group (i.e., Ri—CO-) (note that the
carboxylic group carbon atom is considered as one carbon in the chain), is equal to or greater
than 4 carbon atoms in length. Example fatty acids/fatty acyl groups useful in providing
and/or describing the invention have chain lengths of 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, or
40 carbons. It therefore follows that R; can have a chain length of 3, 4, 5, 6, 7, 8, 9, 10, 11,
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, or 39 carbons. In certain embodiments, the fatty acyl group chain length is 6 to 36, §
to 16, 8 to 18, 8 to 20, 8 to 22, or 8 to 24 carbons in length; therefore, R1 for these
embodiments has a chain of 5 to 35, 7to 15, 7to 17, 7 to 19, 7 to 21, or 7 to 23 carbons,
respectively. Other fatty acids/fatty acyl groups useful in the invention have chain lengths of
an even or odd number of carbons. Short-chain, medium-chain, and long-chain fatty acids or
fatty acyl groups can be used in preparing embodiments of the invention. Medium-chain
fatty acids typically have from 8 (or 6) to 10 (or 12) carbon atoms, whereas long-chain fatty
acids typically have 14 (or 12) and more carbon atoms. Essential and non-essential fatty
acids are also part of the invention, as well as naturally derived and synthetically derived fatty
acids.

[0027] Skilled artisans would know the corresponding fatty acyl group for any fatty acid; for
example, the fatty acyl group for the fatty acid CH3z(CH,)sCOOH (octanoic acid) is
CH;3(CH3)6CO- (octanoyl group) (R1=7). Therefore, the description herein related to fatty
acids equally relates to corresponding fatty acyl groups accordingly. Example fatty acyl
groups are butanoyl, pentanoyl, hexanoyl, heptanoyl, octanoyl, nonanoyl, decanoyl,
dodecanoyl, tetradecanoyl, hexadecanoyl, heptadecanoyl, octadecanoyl, eicosanoyl,

docosanoyl, tetracosanoyl, hexacosanoyl, heptacosanoyl, octacosanoyl and triacontanoyl.



behenic acid 22:0 tetracosanoic acid lignoceric acid 24:0 hexacosanoi c acid
cerotic acid 26:0 heptacosanoic acid carboceric acid 27:0 octacosanoic acid
nont ani ¢ WwOi2d12283 06t ri acont anoi ¢ aci d PCT/US2011/042123

[0028] Fatty acids useful in practicing the invention can include saturated fatty acids (i.e., an
alkane chain having no double bonds between carbons of the chain and having the maximum
number of hydrogen atoms), and unsaturated fatty acids (i.e., an alkene or alkyne chain
having at least one double and/or triple bond between carbons of the chain, respectively).
Examples of unsaturated fatty acids are monounsaturated (MUFA) if only one double bond is
present in the chain, polyenoic (or polyunsaturated fatty acids, PUFA) if the chain has two or
more double bonds (e.g., methylene-interrupted, polymethylene-interrupted, conjugated
dienes, allenic acids, cumulenic acids), and acetylenic if the chain contains a triple bond.
Other examples of unsaturated fatty acids are omega-3 (n-3), omega-6 (n-6), and omega-9 (n-
9) fatty acids. Examples of unsaturated fatty acids (i.e., R; is an alkene or alkyne) that can be
used to provide the R;—CO- component of the compounds of the invention are listed in Table
2.
Table 2: Unsaturated fatty acids.

Shorthand
Systematic name Common name designation
9-cis-tetradecenoic acid Myristoleic acid 14:1 (n-5)
9-cis-hexadecenoic acid Palmitoleic acid 16:1 (n-7)
6-cis-hexadecenoic acid Sapienic acid 16:1 (n-10)
all-cis-7,10,13-
hexadecatrienoic acid 16:3 (n-3)
9-cis-octadecenoic acid Oleic acid 18:1 (n-9)
all-cis-9,12-octadecadienoic
acid Linoleic acid 18:2 (n-6)
all-cis-9,11-octadecadienoic
acid Conjugated linoleic acid 18:2 (n-6)
all-cis-9,12,15-
octadecatrienoic acid a-Linolenic acid (ALA) 18:3 (n-3)
all-cis-6,9,12-octadecatrienoic
acid v-Linolenic acid (GLA) 18:3 (n-6)
all-cis-6,9,12,15-
octadecatetraenoic acid Stearidonic acid (SDA) 18:4 (n-3)
all-cis-11,14,17-eicosatrienoic
acid Eicosatrienoic acid (ETE) 20:3 (n-3)
all-cis-8,11,14- Dihomo-y-Linolenic acid
gicosatetraenoic acid (DGLA) 20:3 (n-6)
all-cis-5,8,11,14-
gicosatetraenoic acid Arachidonic acid 20:4 (n-6)
all-cis-8,11,1417-
gicosatetraenoic acid Eicosatetraenoic acid (ETA) 20:4 (n-3)
all-cis-5,8,11,14,17-
gicosapentaenoic acid Eicosapentaenoic acid (EPA) | 20:5 (n-3)
(£)-Docos-13-enoic acid Erucic acid 22:1 (n-9)
all-cis-7,10,13,16,19-
docosapentaenoic acid Docosapentaenoic acid (DPA), | 22:5 (n-3)
all-cis-4,7,10,13,16,19- Docosahexaenoic acid (DHA) | 22:6 (n—-3)




melissic acid 30:0 dotriacontanoic acid |acceroic acid 32:0
tritriacontanoic acid ceronelissic (psyllic) acid 33:0 tetratriacontanoic
aci d geddwo 2aca3B34: O pentatri acontanoi c aci d ceropl ast PCTAS2@E 1852103
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docosahexaenoic acid
all-cis-9,12,15,18,21-
docosahexaenoic acid Tetracosapentaenoic acid 24:5 (n-3)
all-cis-6,9,12,15,18,21- Tetracosahexaenoic acid
tetracosenoic acid (Nisinic acid) 24:6 (n-3)

[0029] Other less common types of fatty acids can be used in preparing compounds the
invention, including those that have other types of groups in their hydrocarbon chain beside
methyl. Examples of non-methyl groups that can be in the chain are ether, carboxylic,
ketone, ester, and aldehyde groups. Other examples of less common fatty acids are those
having chains that have branch groups aside from hydrogen. Examples of alternative fatty
acids that can be used in the invention are hydroxy fatty acids, dicarboxylic acids, fatty acid
carbonates, divinyl ether fatty acids, sulfur containing fatty acids, fatty acid amides, methoxy
and acetoxy fatty acids, keto fatty acids, aldehydic fatty acids, halogenated fatty acids (e.g.,
F, Cl, Br), nitrated fatty acids, branched-chain fatty acids, mono or multibranched chain fatty
acids, branched methoxy fatty acids, branched hydroxy fatty acids (e.g., mycolic acid), ring
containing fatty acids, cyclopropane acids, cyclobutane acids (e.g., ladderanes), cyclopentyl
acids, furanoid acids, cyclohexyl and hexenyl acids, phenyl and benzoic alkanoic acids,
epoxy acids, cyclic fatty peroxides, and lipoic acid.

[0030] While compounds of the instant invention can be prepared using the fatty acids
described herein, other formats for preparing the compounds would be readily apparent to a
skilled artisan. Therefore, where the instant disclosure describes the R;—CO- component of
formula Ri—CO-NH-R, formula in terms of fatty acids and production therefrom, such
disclosure does not limit the compounds to having to be synthesized from fatty acids per se.
Where other synthetic methods are applied to produce compounds of the invention, it is still
useful and comprehensible to characterize the R;—CO- component with respect to its fatty
acid or fatty acyl group character.

[0031] It is well understood in the art that the Ri—CO-NH- component of formula R;—-CO-
NH-R, can be derived from or described as a fatty amide (a.k.a. fatty acid amide or
alkylamide), for example. Fatty amides can be produced by condensing a fatty acid, such as
described herein, with an amine (e.g., ammonia, primary amine, secondary amine).
Examples of fatty amides that can be used to provide the R;—CO-NH- component of the R;—
CO-NH-R; formula are therefore readily apparent in view of the disclosed examples of fatty
acids. A non-limiting list of fatty amides includes pentanamide (valeramide), hexanamide

(caproamide), octanamide (caprylamide), nonanamide (pelargonamide), decanamide



[ 0026] The hydrocarbon chain of a fatty acid or fatty acyl group (i.e.,
R1-00-) (note that the carboxylic group carbon atomis considered as one
carbon i rwOhle12lai7a), is equal to or greater than 4 carlpon/Gst@n®4iin3 | engt h.
Exanple fatty acids/fatty acyl groups uaﬁful i n providing and/ or describing
t he invention have chain lengths of 4, 5° 6, 7, 8, 9, 10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33,

34, 35, 3I&pradfide)3&od&Rnarfilie 40z 300N Stetrhdechhaghi &f Qﬁ@nit%ld@)’,"s p&lﬁﬁ"tﬁmﬁ@, can
have a chain length of 3, 4, 5 6, 7, 8 9, 10, , ,
arachidamide, behenamlde, stearamide, oleamide, erucamide, and recinoleamide.
[0032] Amino acids and derivatives thereof can be used in preparing the -NH-R2 portion of
the R;—CO-NH-R; formula of the compounds of the invention. Examples of amino acids
that can be used are, in both .- and D-forms, alanine, arginine, asparagine, aspartic acid,
cysteine, glutamine, glutamic acid, glycine, histidine, isoleucine, leucine, lysine, methionine,
phenylalanine, proline, serine, threonine, tryptophan, tyrosine, and valine. Other examples of
amino acids are norleucine, norvaline, alpha-aminooctanoate, beta-methylphenylalanine,
alpha-aminophenylacetate, ornithine, taurine, carnitine, y-aminobutyric acid (GABA), L-
DOPA  (L-3,4-dihydroxyphenylalanine),  hydroxyproline,  selenomethionine, and
selenocysteine. Amino acids have a central carbon (the alpha-carbon, C,) that is linked to an

amine group, carboxylic acid group, and a side group (R). The general structure of a free

amino acid is as follows:

[0033] Skilled artisans would recognize that the amine group attached to the alpha-carbon of
an amino acid could be used to provide the —-NH portion of the Ri—-CO-NH-R, formula, in
which case Ry, would comprise or consist of the alpha-carbon, side group, and carboxylic
group of the amino acid. An example of a compound having the R;—CO-NH-R; formula
with the -NH-R, portion thereof being derived from an amino acid can be 4-methyl-2-

(octanoylamino) pentanoic acid:
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11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35, 36, 37, 38, or 39 carbons. In certain enbodi nents,
t he fattyweacyl2/gsap chain length is 6 to 36, 8 to 16, @Cr@ws:@l o1y 20, 8
to 22, or 8 to 24 carbons in length; th ﬁefore, R1 for these enbodi nents
has a chain of 5to 35, 7 to 15, 7 to 17, 7 to 19, 7 to 21, or 7 to 23
carbons, respectively. Other fatty acids/fatty acyl groups useful in the
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[0037] It is well understood in the art how compounds of the instant invention can be
produced. For example, synthesis methods can include the condensation or linkage of a fatty
acid (e.g., those described herein) with an amino acid or an amino acid-related compound.
U.S. Patent Appl. Publ. No. 2008/0200704, which is incorporated herein by reference in its
entirety, discloses an example of this type of organic synthesis. Also, skilled artisans would
recognize how the methodology disclosed below (Examples) regarding the synthesis of 4-
methyl-2-(octanoylamino) pentanoic acid and N-isopentyloctanamide could be applied for
preparing other compounds for practicing the invention.

[0038] It should be apparent that where the present disclosure refers to formula segments
being derived from an amino acid or any other moiety or group, such disclosure is referring
to both products that were indeed produced using said amino acid, group or moiety, as well as

to products produced from other components. In the latter examples, it can be useful to refer



Short hand desi gnation 9-cis-tetradecenoic acid Myristoleic acid 14:1 (n-5)
9-ci s- hexadecenoic acid Palmitoleic acid 16:1 (n-7) 6-cis-hexadecenoic
aci d Sapiwoi2er2aesd616: 1 (n-10) all-cis-7 , 10, 13- hexadeeatrnisenaiog21ati d
16:3 (n-3) 9-cis-octadecenoic acid 4 ei clzaci d

to the final product with respect to groups therein based on their similarity or matching to
certain chemical groups such as amino acids.

[0039] The —NH-R, portion of the R;—CO-NH-R;, formula can be considered to be a cap,
capping group, or blocking group to the R;—CO- fatty acyl group. In this sense, the -NH-R;
portion prevents the fatty acyl group from forming an ester with an alcohol group (R-OH).
Since the acyl group is in amide linkage, its carboxyl carbon is not susceptible or less
susceptible to nucleophilic attack by an electrophile such as an alcohol.

[0040] Examples of compounds that can be used in the instant invention are partly or entirely
lipophilic (hydrophobic) and under a molecular weight of about 200, 250, 300, 350, 400, 450,
500, 550, or 600. In general, the lipophilicity of the compounds can be provided in large part
by the R; group. Those compounds of the invention that are partly lipophilic can be
polarized in that the R; group is of a hydrophobic character and the R, group, optionally in
conjunction with the intermediary —CO-NH- core comprises some hydrophilic character.
The compounds of the instant invention and/or its R; or R, components can be about 100%,
95%, 90%, 85%, 80%, 15%, 10%, 65%, 60%, 55%, 50%, 45%, 40%, 35%, or 30% lipophilic
or hydrophobic.

[0041] Other examples of the instant invention are compounds that have the formula R,—-CO-
NH-R; according to the disclosure herein and that have the same activity (e.g., lipolytic
activity) as 4-methyl-2-(octanoylamino) pentanoic acid or N-isopentyloctanamide, or at least
about 10%, 20%, 30%, 40%, 50%, 55%, 60%. 65%, T70%, 15%, 80%, 90%, 95%, 96%. 97%,
98%, or 99% of the activity of either of these compounds.

[0042] All of the embodiments of the compounds of the invention may be in the “isolated”
state. For example, an “isolated” compound is one that has been completely or partially
purified. In some instances, the isolated compound will be part of a greater composition,
buffer system or reagent mix. In other circumstances, the isolated compound may be purified
to homogeneity. A composition may comprise the compound at a level of at least about 50,
80, 90, or 95% (on a molar basis or weight basis) of all the other species that are also present
therein. Mixtures of the disclosed compounds may be used in practicing methods provided
by the invention.

[0043] Additional embodiments of the current invention are directed towards methods of
using the compounds disclosed herein in formulations or as therapeutic agents, for example.
These methods may involve the use of a single compound, or multiple compounds in

combination (i.e., a mixture). Accordingly, certain embodiments of the invention are drawn



18:1 (n-9) all-cis-9,12-octadecadienoic acid Linoleic acid 18:2 (n-6)
all-cis-9,11-oct adecadi enoi c acid Conjugated linoleic acid 18:2 (n-6)
al /- ci s- Ww020H03106t adecat ri enoi ¢ aci d a-Li nol eni ¢ aci dPCAIAR01181A32% n- 3)
all-cis-6 ,9,12-octadecatrienoic acid 7-Linolenic acid (GLA) 18:3 (n-6)
all-cis-6,9,12,15- octadecatetraenoic aclbd St eari donic acid (SDA)
to medicaments comprising compounds disclosed herein, and methods of manufacturing such
medicaments.
[0044] In certain instances, the inventive composition can be disposed within devices placed
upon, in, or under the skin. Such devices include transdermal patches, implants, and
injections (e.g., mesotherapy) which release the substances in such a manner as to contact the
skin or hair follicle either by passive or active release mechanisms. The substance can be
applied, for example, topically to the epidermis at regular intervals, such as once or twice
daily, in a suitable vehicle and at an effective concentration. One or more injections to the
skin offer another route for administering the inventive peptides to the skin or any other
tissue.
[0045] The compositions used to deliver compounds in the methods described herein can be
in the form of an aerosol, emulsion, liquid, lotion, cream, paste, ointment, powder, foam, or
other pharmaceutically acceptable formulation. Furthermore, compounds can be delivered
using less involved formulations such as deionized/distilled water, PBS or standard medical
saline solutions. Generally, a pharmaceutically acceptable formulation would include any
carrier suitable for use on human skin or mucosal surface. Such pharmaceutically acceptable
carriers include ethanol, dimethyl sulfoxide, glycerol, silica, alumina, starch, and equivalent
carriers and diluents. The formulation may optionally have cosmetic appeal, and/or contain
other agents such as retinoids or other peptides that can act as adjuvants for the therapeutic
action of the inventive peptides. Antibiotics can also be added to the formulation in order to
ward off infection, thereby permitting maximal healing processes to occur. Therapeutic
and/or cosmetic peptides may be used in conjunction with the compounds of the invention.
The concentration of the compound(s) in the composition can be about 0.1 pg/ml. to about 50
pg/ml. or about 0.1 pg/mL to about 100 pg/ml; however, the ultimate concentration
employed may vary outside these ranges, depending on the nature of the target tissue, the bio-
activity of the inventive compound and the use of any adjuvant or technique to obtain
enhanced composition absorption. Such determinations are well within the normal skill in
the art. For example, the concentration of the compound(s) used in practicing the instant
invention can be about 0.1, 1, 2, 5, 10, 15, 20, 25, 50, 75, 100, 200, 500, or 1000 ug/mlL.
[0046] 'The administration of the inventive compounds and associated compositions may be
made to humans and animals, including all mammals (e.g., pigs, cows, horses, sheep, goats,
mice, rats, cats, dogs, ferrets, primates). Application may also be made in combination with
typical and/or experimental materials such as tissue grafts, tissue culture products, oxygen

and dressings. In general, the composition can be administered topically, orally,



18:4 (n-3) all-cis-11 ,14,17-eicosatrienoic acid Eicosatrienoic acid (ETE)
20:3 (n-3) all-cis-8,11,14- eicosatetraenoic acid D honmpo-y-Linolenic acid
(DGLA) 20wW0 2012/®3178/ / - ci s-5, 8, 11, 14- ei cosat et raenoi ¢ aecu/Use@achirioni ¢ aci d
20:4 (n-6) all-cis-8,11,14,17- eicosatet E‘aenoi c acid Eicosatetraenoic acid
(ETA) 20:4 (n-3) al/l-cis-5,8,11, 14, 17- éi cosapent aenoic acid
Ei cosapent aenoi ¢ aci d ( EPA)

transdermally, subcutaneously, intramuscularly, systemically, or by any other method known

to those of skill in the art to be useful to deliver the inventive compounds to the target tissue.
Compositions may also be applied in an in vifro or ex vivo manner, either to cells or patient
grafts growing in culture, for example.

[0047] Due to their small size, the compounds of the invention are expected to be able to gain
by themselves a level of permeability through the skin; however, certain techniques may be
used to amplify this movement. For example, lipophilic (non-polar) side groups can be added
to the compounds, or the compounds can be delivered to the skin in a lipophilic excipient, in
order to enhance accessibility of the compound to the stratum corneum to allow translocation
to the lower epidermal layers. In this manner such lipophilic modifications may be
considered as having a pro-drug effect. Permeation enhancers such as known solvents and
surfactants may be used in the excipient to allow better compound absorption. Special
techniques that are useful in enhancing compound access to the targeted tissue/injury include,
injection regimens, iontophoresis, electrophoresis and ultrasound. These treatments result in
various effects (e.g., cavitation, mixing, increase in temperature) that may enhance
permeation of the compounds in the skin or other target tissue.

[0048] Components that are typically incorporated into skin care preparations are well known
in the art. Beside the bioactive compound component, compositions of the instant invention
can contain other active agents such as niacinamide, phytantriol, farnesol, bisabolol and
salicylic acid. Certain additional active agents act synergistically with the bioactive
compound component, or enhance the shelf-life of the formulation.

[0049] Lipolytic agents can be included in compositions comprising a compound as
described herein. Examples of lipolytic agents are carnitine, resveratrol, isoproterenol,
aminophylline, theophylline, caffeine, xanthine derivatives, theobromine, forskolin, dibutyryl
cyclic AMP, cyclic AMP phosphodiesterase inhibitors, epinephrine, catecholamines,
niacinamide and pentoxifylline. Compositions of the invention can also comprise certain
plant/vegetable extracts that are known to act as slimming agents. For instance, in U.S. Pat.
No. 4,795,638 (herein incorporated by reference in its entirety) there is disclosed a thermo
slimming cosmetic composition containing an oil-soluble plant extract having slimming
action. Representative of these oil-soluble plant extracts are vegetable extracts including
those of climbing ivy (Hedera helix), arnica (Arnica montana), rosemary (Rosmarinus
officinalis N), marigold (Calendula officinalis), sage (Salvia officinalis N), ginseng (Panax
ginseng), St. Johns wart (Hypericum perforatum), ruscus (Ruscus aculeatus), meadowsweet

(Filipendula ulmaria 1.) and orthosiphon (Ortosifon stamincus Benth).



20:5 (n-3) (2)-Docos-13-enoic acid Erucic acid 22:1 (n-9) all-cis-7 ,10
, 13,16, 19- docosapent aenoi ¢ aci d Docosapent aenoic acid (DPA), 22:5 (n-3)
al | -ci s- 4v0 201200033616, 19- Docosahexaenoi ¢ acid (DHA) 22PET(Us2@)/04823
docosahexaenoi ¢ acid I

[0050] Lipolytic agents included in practicing the invention may be those that induce
breakdown of lipid stores in adipocytes (i.e., fat cells) or other cells, or those that induce
breakdown of lipids that are extracellular (i.e., not comprised in cellular fat stores). The total
lipolytic activity of a compound of the invention and another lipolytic agent when in
combination may be greater than their own respective activities when used separately from
each other (i.e., synergy). Lipolysis can refer to the metabolism or breakdown of tri-, di-,
and/or mono-glyceride to glycerol and free fatty acids. Also, lipolysis can encompass the
breakdown of triglycerides to di- and/or mono-glycerides and free fatty acids.

[0051] Agents that exhibit a slimming effect on the skin, with or without lipolytic activity,
may be included in practicing the invention. An example of such an agent is one that inhibits
lipogenesis, thereby blocking fat deposition.

[0052] Where the composition is to be in contact with animal or human skin, additional
components should be chosen that are suitable for application to keratinous tissue (i.e.,
stabile, low toxicity, hypoallergenic). The CTFA Cosmetic Ingredient Handbook, Second
Edition (1992), which is herein incorporated by reference in its entirety, describes a wide
variety of non-limiting cosmetic and pharmaceutical ingredients commonly used in the skin
care industry that are suitable for use in the compositions of the present invention. Examples
of these ingredient include: abrasives, absorbents, aesthetic components such as fragrances,
pigments, colorings/colorants, essential oils, skin sensates, astringents, etc. (e.g., clove oil,
menthol, camphor, eucalyptus oil, eugenol, menthyl lactate, witch hazel distillate), anti-acne
agents (e.g., resorcinol, sulfur, salicylic acid, benzoyl peroxide, erythromycin, zinc), anti-
caking agents, antifoaming agents, antimicrobial agents (e.g., iodopropyl butylcarbamate),
antioxidants, binders, biological additives, buffering agents, bulking agents, chelating agents,
chemical additives, denaturants, external analgesics, polymers (e.g., copolymer of eicosene
and vinyl pyrrolidone), opacifying agents, pH adjusters, propellants, reducing agents,
sequestrants, skin bleaching and lightening agents (e.g., hydroquinone, kojic acid, ascorbic
acid [vitamin C], magnesium ascorbyl phosphate, ascorbyl glucosamine), skin-conditioning
agents (e.g., humectants, including miscellaneous and occlusive), skin soothing and/or
healing agents (e.g., panthenol and derivatives [e.g., ethyl panthenol], aloe vera, pantothenic
acid and its derivatives, allantoin, bisabolol, dipotassium glycyrrhizinate), thickeners,
particulate materials, structuring agents and vitamins. Many of these agents are described in
detail in U.S. Patent No. 6,492,326, which is herein incorporated by reference in its entirety,

specifically with respect to the various ingredient descriptions.



all-cis-9,12,15, 18, 21- docosahexaenoi c acid Tetracosapentaenoic acid 24:5
(n-3) al/l/-cis-6,9, 12,15, 18, 21- tetracosenoic acid Tetracosahexaenoic acid
(Ni si ni c woOi20)2/@3t76 (n-3) [0029] Ot her |ess conmon typesTafS2diangz2aci ds
can be used in preparing conpounds the igvention, i ncl udi ng those that have
ot her types of groups in their hydrocarﬁ n chain beside nethyl. Exanpl es of
non- nmet hyl groups that can be in the chain are ether, carboxylic, ketone,
ester, angsal TROYHSHSIHOMAT thdPFrBBht IB%RANOH B8y &ntdi€ 8 ParG AP Malc&hl Micigd Ls are

t hose haV|nq,chalns t hat have branch groups aside from hydrogen. Exanpl es
of al t er matdlieo¥idt t Yhese persicilpat candys goated e angoptet Heharesd ehpndaresd-e Neydr oxy
fatty aciiglgndb:GHpRO6Y bhiEic@tt Foaterfafl ds¥ruP flrdrGRAFROBRTIESant HWhdDH in@hiter fatty
acids, sulfur containing fatty acids, fatty acid am des, methoxy and

acet oxy foinh geichloridgaray xade; ynigsingisa tradtere Myl baripet suffatg ind STiOh llisgenat ed

fatty aci ( | f e LSP oVg - N fatty
aci ds, ng'%nb dﬂ%?%%ﬁig%%ﬁ@%%ghgyﬁﬁﬁéﬁt§’gkﬁgéﬁﬁ rgﬁ%ﬁégﬂﬁgﬁﬁgﬁgﬁ?gity
aci ds, brahmghed okifersdicynd msihybagigingslffte, cglcjunnyarioinae, edlulppe agefatpg tipontai ni ng
fatty aci cygl i I t i Mo NN | ! nes),
cyclopenﬂy§k§t¥%g?8%ﬂﬁgﬁgfgl%%?%%?Xg?%ggﬁgggHﬁgkgﬁﬁé%g%§ﬁeg%%:EE%BﬁEnyI and
benzoi ¢ ab KadniZoOaeind oxidepox Yrae kdscommperdialty fvatlibje fremoxindetser ofinairédspoi ¢
acid. [00Q30] ile ¢ ounds of the instant invention.ca r red using
the 't at cy el EeERTRRG R Shn i G iom oS T ER A% W PR rpounds
woul d be wegghdi dryfra@p paisénto 1.6%abys kicighedr difohi 8am toTheref weight (ahenasirbe

i nst ant disclosuSe descri bes the R1-00- conponent of fornula R1-CO NH R2
formul a i*RPPEFRE)of fatty acids and production therefrom such disclosure
does not [dokd) Thé bemmRitpaUsiEe pRsdhdibiva@ionndiecospit Hesidawdink nesmtkatdya aci ds
per se. VWWere other synthetic nethods are applied to produce conpounds of
the i nvedfifbRUMsqianisy “\é)t‘slt‘?r}zeﬁs gF gfin éﬁ%dl%%ﬁﬁr ege‘ﬁ%‘FtﬁfI A tg%geéﬂ%{?r i % the
R1- 00- CQHT@QJB@@&ndMa&HTqa{n% PeGEnttala let @ of Bbabagioh 197 el Yr @6 k@ QU
character. é 031] It is well understood in the art that the Rl1-CO NH
conponenti© &¢%f Griram aPory 0-ZoNP by HpigB ! derqopeeasifioni] et aPPREdm4s- a fatty
am de (a:he@ mbdidlyirdid RMA&oPimAbkW, 3MdElo; ukQr JBXAIPIRL ankidlifblaaim des
can be produced by condensing a fatty acid, such as described herein, with
an am ne sgles. (9.2, arampmnnand grdterary aty] femorpay aliaylic agildeagtic apdanglastateof fatty
am des t n I - -

0 Nt R Tt 4 AR b p Bl M i e e R aor Pha BB os e
exanpl es fofnsf gtg.y alei dga gaAnealyhydrixy plgohdlstsudf ap agottyitoh mingeystol, nelliydes

ent anami al eram . ] oani 1. de
Ceapryt aniasy S BEaM, A BEPAATLE Rub RGBT L %h BT E Shvatint)
dodecanarmexidene| gdyeoh ppiyethyleneglyade sagaantc gde n{ahipioses taadrstdiehss; pehmnidamrde,

arachi dam de,. behenamni de, st earam de, ol eanide. erucam de, .an .

ect not ed duer BoEo P! SRAGE HioERChf funsd RIS B Memideaq 1 1

pr epar i ngndnbethanNlnize; panimide nohodthmoRiv €eOp dtheln@l; fidanmih;gpeabletihgelgoapbunds of
the i nvent.ion. Exanples of am no acids that can be used are, in both L- and
D-f or ms, "MFSRE 8% gi ni ne, asparagine, aspartic acid, cysteine, glutam ne,
glhut alrri f [@_Sé]dﬂhtgb()hliﬂdﬂﬁonmfst_hé ﬂlieﬁtﬁi;] invE&lo@éan Baih euﬁﬁcﬁa@ingl a}gsﬂtmhiclﬁfeid;i oni ne,
phenyl al ani ne, proline, serine, threonine, tryptophan, tyrosine, an

valine. GEHrd B AmRRLE 3 PR SEUGO,, “H%‘Flbéli’éilﬂ@,tedﬁa%/ Y Prrgy. it is

al pha- ampgRael AR ahe stri@imnBlehy haRanyl sbatineheabba- A fephRIYd aget at e,
om thine, taurine, carnitine, 7-am nobutyric acid (

GABA
LDOPA( L- SOWDRHRAd MHIE) pHRHNVE 4hitite PRl O% VBT SPMRRsiE: e)er’ﬁeﬁtxﬁmBWi ¢ and

sel enocy §lr&l g oAFEMQeRB Idl 8ssREMEnS (& RRG 5RdL IRRIPQRIfitee @ hRRRrCAfbRR:s. Ca)
that is |linked to an am ne group, carboxylic acid grou¥%1and a side group

(R) . The Tgesepcayringtage iy alseffunctipp avaneiHefigicdr guifactans ingjgmy invention
may contain from about 0.1% to 20%, from about 0.1% to 10%, or from about 0.5% to 9% of

one or more structuring agents by weight of the composition (all measures approximate).
[0056] Structuring agents than can be incorporated in the present invention are selected from

stearic acid, palmitic acid, stearyl alcohol, cetyl alcohol, behenyl alcohol, the polyethylene



NCC/ HOH[0033] Skilled artisans would recognize that the am ne group
attached to the al pha-carbon of an am no acid could be used to provide the
-NH port iwe 20f2/a0B6R1- CO- NH- R2 fornula, in which case RPChasb@1oe1psi se or
consi st of the al pha-carbon, side group,,.and carboxylic group of the am no
acid. An exanple of a conpound havi ng tHé R1-CO- NHR2 formula with the

-NH R2 portion thereof being derived froman am no acid can be 4-nethyl- 2-

(oct anoy ladrbNQher e Bl @Y Pi16oHRE hiling anlabefa003#boliN1 thisoueX 8Pl otidkeumfiH R2
portion can be derived froml eucine, ternatively, skilled artisans al so

r ecogni zéha RRlyethencaglyerd eficn 9p cal jalcokslihaviagian peFagaioh BATINb AePHt st de

groups ( %tlﬂ’lefne %Qiﬂia 'ﬂhi@s? an@&%@&h@ﬁof. gd)fﬁ%@iﬂu@ﬁlrinﬁ Xgénﬁethatmaﬁ t'I:)la qiséalem Y ol i ne,
trypt ophan) can be used to provide the -NH portion of the Rl1-CO NH R2

f or nul a, praseihingdntionsee Reqiwsl fgme opgsri glsolpd, exbyisileqhobfbehpryl allqohel, der bon,
car boxyl i ] ~ I r f m no
y (g%]g{%ﬁlg%?% %I%HIQ elg(gf(%H‘Blafl Ql@(qnoﬁ ﬁﬂqgﬁ%legvglggfbﬂa%oﬁ PHR188 o&ﬁg uffid

acid. [O acid derirvatives 1 nc erivati'ves an

deri vat i veear¢thCki thg pphyethglena elygeloatier o cetyé atpahdd diaying gmoanprage wketlowt @ t he
al pha- carpo, . iﬁgﬁm Xanml:es, e@rﬂ%réo@ose am no acids nodified in their side
group, such as by esteri i'cation or ani dation. An exanpl e of a conpound
havi ng t h@®sRIMe@oNk+ R2 fornmula with the -NH R2 portion thereof being

derived f am no. aci.d_ anal an N-i.sqopent vyl octanam de: Q. ln this
et o, R R ARG 3 RrBH AR o HelPERFACE ROATRE Ferelid | e
car boxy!l heEEOHY tghigptht BRih. | Suchtueetiwns mal ibaligdcied td the epldphnais,cderibsnor [ 0036]
The side group of an l nQ.aci d or ino acid derivative, fqr which the
g R A RS R s TR
resenbl e, thddyouBoBaSIutan¥®ls Yat @R preg@t thenie@mbulath ot aivdiigRdus Q0| Al exapPlar
unchar ged, nonpol ar,  hydrophobic, acidic, basic, aliphatic, or neutral.

[ 0037] | ©OF jticatjg fhe &F?H‘e%sﬁ%’é‘&“?‘i‘i“& B &ORPRUN Jiy ShBirid bgytageqps ayeh DAt

i nvent i ORomBAseRA dNUPSHICR G fAr@ar PXAMBHE wihNE4PRE! 18 nBBhN QEISuEAL S Nigdudde t he
condensation or linkage of a fatty acid (e.g., those described herein) with

an ani no ‘YT sragpleapd HeatHe Her giimtie RSt .2 compoupdt @ntkinppier Publ .

No. 2008/0m30A0hs 1Y @it iSploRE @Y BRRPEE haf ibludY of Bl @l RCSonbAnd1twith
entirety, discloses an exanple of this tyEg1 of organic synthesis. Also,
skill ed despedarie weurd rebwimEas HiHet he weltuhisdoladgy didpesiss ederprdsew

(Exanpl eg)., o?%ﬁ@lh&?s deiSnINNLBeS %ﬁ)t}ﬁ&g%ﬁti LT Iiﬁo‘d(ly%&lpﬂ ¥ AT Be BNt anoi c
acid and N-isopentyl octanam de coul e applied for preparing other
conpounds skigreopdition thel qag bt treatihomepreveotvd by 0838 nethpds Hiud dedsehaprapremt  t hat
where t hg, Révgﬁygiﬁtg il %? When IR\ ifG s {Reh @ THh Re ﬁi?eg[&‘i Qfesthg%:ieg@, b%ﬁ&#k\éed. from
an am no acl r-any other noiety or group, suc I SCI osur 1S re e’rrlng to
bot h pr ogulstcsregihmtlomerlientis noé adloprenducedmpii Vghikaiodbang Imdd scang pagicaap or
ol et y, EE‘l?eo\rNe,l tlhe a‘csottritp(())urpc{so(():ltu %es ]uR/rFr?t?olfllC g”ga%tf &P g}eggnqegonﬁﬂiggso e ne'{b%(')rnllarl.I ttathe
| atter exanples, it 'can be useful” 10 refer

deposition/accumulation in the skin by (i) stimulating lipolysis in adipocytes, particularly

those adipocytes of subcutaneous tissue, and/or by (ii) reducing or preventing adipogenesis in

the subcutaneous tissue.

[0059] Methods of the invention are also directed to treating or preventing other conditions

of abnormal fat deposition in the skin beside cellulite. For example, a compound can be used

to treat or prevent lipedema, which is also known as painful fat syndrome. The invention can

also be directed to treating or preventing lipomas or other fatty growths. The invention can

also be directed to treating or preventing localized excess weight. The invention can also be

directed to blocking or reducing lipogenesis or adipogenesis (i.e., promote anti-lipogenesis or

anti-adipogenesis). An anti-adipogenesis feature of the invention is the ability to reduce the

accumulation of lipids in the cytoplasm of adipocytes. As a result of this effect at the cellular

level, another anti-adipogenesis feature of the invention is the ability to reduce adipose tissue



12 to the final product with respect to groups therein based on their
simlarity or matching to certain chem cal groups such as am no acids.

[ 0039] Thwo-2htd/d@217porti on of the R1-CO NH R2 fornul a camChascansirdes ed to
be a cap, capping group, or bl ocking grﬂgp to the RL-00- fatty acyl group.
In this sense, the -NH R2 portion prevents the fatty acyl group from
form ng an ester with an al cohol group (R-OH). Since the acyl group is in

anm de | i Rk&ER or htp%rtﬁ)@ﬁpogm arﬁ)@ffepfé@tuk§al&%tth§s'é$1ﬁ@s% {HRla8ili®y ol RSk op HSIG&PL 1 bl e
to nucleophlllc attack by an electro such as an alcohol . [0040]

Exanpl es Ugrdidespsting sl RrﬁaﬂlpecaftﬁseéflhregtﬂstﬁFptdﬂecytﬁ%t%}htm%méﬁt‘mrbltgrge partly
or ent'rebﬂmbhgﬁBP“&%&mﬁQyQﬁQQQHQiRQm%&Q1934ﬁ&mﬁﬂﬁpé%&Hﬁﬂ&d%ﬁhgﬁ&nﬁf about
200, 250, 300, 350, 400, 450, 500, 550, or 600. In general, the

| i pophi | it qogurggnce, hevet@nﬁe@w@hm@a@r %@Cﬁt@éwme@ms of ﬁe@@elopa)r ectiyjty bhat R1
group. T %Paﬁ%ﬁﬂ?%‘ Zé’flzwe 159ve9 %Oﬁg%héés 5@%?}%% hhROREY,! LG, can be
pol ari zed 1 n that group is o rop bi ¢’ character and the R2
group, opbtfehbfel §/5% r60é7®|6j5%nl(t%07{5’7w80% P(P% ¢rriDeforredipaiey to IR+ Niekconbtian

conpri se r r i nst.

nvent | on SRGTapAf SRR v RS BL B RIRE DS BB BB s, ss0s
80% 75@&0@@&&@65@6 60% 55@6 50% 45% 40% 35% or 30% i pophilic or

bt havanfio PSR AT Bl of Ry 3 P& ke tiEr B P ana

t hat havaetithRtes apdﬂyﬁfchm Welly s@eh gs adipbmésytpaﬁlcalaﬂy vadiporytas in the skin or

4- met hyl - 2- octan n0|c N-i sopentyl oct an or at
eS8l Sl b SRS SR AR S b E R b

95% 96%colons Xh a0rce@Afe.OfAd Reeraeit !thdrMnoﬁtlﬁllﬁth@[ 1@mcﬁ1@eﬁ@egiﬂmgunds
[0042] Al'l of the enbodi pents of }he npounds of the invention nf be in
the "i solckvaine. st ‘é}thén‘:l%]rlp‘emlcé Is gyehe aisé’étpa%?f' m%ﬁﬁ%HﬁEFa?esthBrt"eV fat has

been conpi Slfyﬁils Yin QhidPadlki et M Al feb@dof TipbI@e:. d Nsds@alC 8Gie WhBout S@b&t ed
npound part of a greater conposition, buffer system or reagent
m X. In @Pmawné? Pbﬁrt%‘t%ﬁéé‘@dytlhé“qu%%ll BY BON-AGHS GUPINS MR BeW itk | PIGE o

homgenelltcyeas&weﬁme% fal eestqﬁaute@mo%ses% h&yoc0RROUNd 8o, ke s, %%at | east
about 50, 80, 90 5% (on a nolar basi's or wei ght basis) of all the

ot her spé@%e%S%h%W &p% Ho 15Pes e, SR et %, M)%ulr()@@%@rfl@ 7di scl osed
conpound y

[o043]  adaVH Shfpd SREalBNA kb TRE VAR, BEAHLOAN BB diMETAPT. ar ds
met hods ofibayginenys tayer gfdhpdim damdlagetsosabetrepkddroite skiravallyng dasargitedas

t her apeut, r of a

i nor o oouskuRAERk il Ol EARTRI R Sudak URGERRK, LRI Gol BEHEGD

Accor di ng¢gimerc eqrt I apphecb@ddlmethy plaosf a theeapewmicertdoemetar @nghoanwhin thS d¢aper
nedlcanqu%megqgs %kﬂ &Qﬁﬂ; aﬂ? dljclosed herei n, and net hods of
nanufactuPing suc | Canen IF@W In certain instances, the inventive
conp05|tm@nuc@m:bemﬂm&ﬂmgedkmmthmmndamnﬂesgpkaeeﬁnupamm,bmtmmfsmdef t he
skin. Such. devic nsder mal pat.ches | ant s nd injections
Co g Snadisbtiea Sy B bR R e e Bl e e FRVED R n R b L' O
conth act tipelys&i detiGity hﬁl thef ectdlpocgh@ E\ivllﬁiblerstlb%ﬁldﬁe’.ﬁs sievelecarbomﬁ/b MerFeheaﬁeh
mechani sns.. The substance can be appl.ied, r exa top| to the
epi der mi é“%ltfcePQ‘@%tug?P qa gk %‘P%gly%“tﬁ‘éﬁs)é%qt?ﬁ cgil ¢ érée i %F“? & dllyi t abl e

vehi cl e aplodined® &f HRClIWRIRORCED dcRI &N indeNCIn®T thBDEIfcckd)] polib@Bs #yo t he
skin of fer another route for adm nistering the inventive peptides to the

skin or AAPOBHIER the kiy gartie ks U RIbEWARSOY Ry End tiesdtn: Py tgamedet! Bnpounds

in the nmeihogs desarmbedod tﬁhﬁd&ﬁ&mﬁ%mb&,Vﬂ%158%£%@ﬁ gRBerd! ﬁ%@&&hw1ﬁﬂ“|5'0n
liquid, |lotion, cream pas oi ntment, powder, foam or ot

phar macewd gdn |1§/ beredieist abre ﬂrs onpibALiNG #nd PIRiediag mblees. cBwp &aras of dike be
del i ver edy W5iidlgis b§ §§det1 Uy %ﬂthé QﬁIHhti L@ ﬁﬁll@%itheasimgﬁh%bté@ ¢ i3t bt ed

wat er, PBS or standard nedi cal saliné solutions. Ceneral
pharnacedmpbaﬁkwfaC%@ptabﬂ@S&@wﬂh@ﬂ@%ﬁﬁvmhkhwﬁh@kﬂd@ﬁéhyﬂwaﬂﬂhm'%mutable
for use C eptable
carrlers%?n gggnet %ﬁg% g ﬁ%?%nﬁ%%%ﬁ¥%¥}§ﬂ§&dﬁg M%#T%%gﬁlgl

st arch, aﬁdnequnmaﬁ@mnmnalﬂmmwmeanumdnﬂments The fornulatlon may
optionally have cosnetic appeal, and/or contain other agents such as
retinoids or other peptides that can act as adjuvants for the therapeutic
action of the inventive peptides. Antibiotics can also be added to the
formulation in order to ward off infection, thereby permtting maxi nal
heal i ng processes to occur. Therapeutic and/or cosnetic peptides may be
used in conjunction with the conpounds of the invention. The concentration
of the conpound(s) |n the conposition can be about 0 1 ng/nL to about 50

I v I A N~ .



[0047] Due to their small size, the conpounds of the invention are expected
to be able to gain by thenselves a | evel of perneability through the skin;
however, werpbmi/t3t7echni ques nmay be used to anplify thisPoOUSeENN421EDK
exanpl e, lipophilic (non-polar) side grggps can be added to the conpounds,
or the compounds can be delivered to the“skin in a lipophilic excipient, in
order to enhance accessibility of the conpound to the stratum coneumto

al I ow tr qggd)ogadhoRd BeOapgafent (ﬁ%rth@ﬁisgl%eﬂﬁﬂneth@déeéai bd nsédhthsraﬁaﬁ@ﬁr such
|'i pophilic nodifications naéﬂ%e consi dered as having a pro-dru effect

Per meat i GRSTRAHEME cRegastingntha datih Bvinthe dnskeh (yeriing aipthiae namad healhybkinised i n
the exci plRDtudPaAbhO WL & Chy e AITROLIS ARS AR Bnd SREfARLs. L RERPLRYES that
are useful I'n enhanci ng conpound access to the targeted tissue/injury

i ncl ude, dbwjtiee eanolveradg ik insTeapedritbpHor@sily degdséionr ophor esi s and ul trasound.
These t 1 e@klTeRisie" GRUL1hD Y AT %%lmgf&%%& (b CaeleribidfiPUlct ARy 4 Kl
increase In tenperaturés t hat hance perneat i of e conpou ds in

t he sk|nsomubkhﬁkﬂqab©®untdbsu@mupomﬂ8$ @@np@nbhmsm1Maﬂmaneﬂmvpﬂxaﬁdy

i ncor por n P Besi de
the_ b oagbiis bl A8 BroRLERRLAL LR, FofutiBhor S8 Tl Bt Pon can
contain @hhamlaﬁhu@enagenmsn&mo@basnmmaC|nanlde phytantriol, farnesol,

bi sabol ol d.salic n_add active agenpts.act

oyner gi St 1% ki Sn ¥ BreelHL B BB ABins bt AE R B e

shel f - | i fassooihitetl henchar tashatdf die. sk[rDOAﬂrB&ssdmgmi yitdogalaigertos teakinde anynekurded i n

conmposi tions. conpri si as descr.i be rein. Exanpl es of

ol yt i gt SRy TR ey San s orteid siRot AT SRHBRHY | 11 ne,
t heophy! Ivihehe clah.f BkaiplesX@nubi NQueird vat, ind@pharyipeeD v@hl, B afidaSkalitan,

di butyryl %F|IC AMVP, cyclic AVP Ehos hodlest rase inhi bitors, epinephrine,

cat echol aRit é%aSﬁF%é?WﬁﬁﬂﬁgﬂﬁﬁHnﬁ ﬁ?ﬁ?fﬂ?FV?n ﬂwﬁ%ﬁﬁ%é@?F%ﬁ? (Brecied @

i nventi opr&afingd! BO iHRUMR! b &R 68 Mdrdithosp! cﬂalﬁfvéd/Efﬂﬁ{ al @cBddrhnaGh&oddiat af € known
to act as slimmng agents. For instance, in U S Pat. No. 4,795, 638 (herein
i ncor por &R&UleBY o PP cithelal qeds. appsericBy gl celpted-ifbraflasts). sutsele sishek mo

sl i mm ng 6RS B (6.9C ABROS tDﬁﬁr&%mka&gmﬂgméﬁmgh&n@&h%gﬁée@Bﬁﬂk1&%B&§Pt
having sliming action. Representative of these oil-soluble plant extracts
are vegetifhlier exgmplacths clragdatodisgemiese hefrt, dldoblagy vapsely HarsHze felenx)
arnica ( i , S S . ol d
(Calendu@%goﬁgpggﬂgﬁ's (wé&éggaéﬁFﬁﬁglgg ngﬁ@% E&Rﬂ%%n%%%b P%% X

gi nseng) ,intSttines) dhqisrnmnﬂoqriﬂywstﬁmumgpeh}fmﬁlataum pitnilsyuglagRuzmeess gendl eat us) ,
meadows Fi | ) siphgn L O tpsi f i ncus
Bent h) . W%%Olﬁ é)g}@%?qupbﬁaf?éngp llaglﬁ 5 1?% H?er 3)9 Sjﬁla ra 6{ C|Sfr211§l tlﬁg i%tfa\wnt ion
may be t hmlmatlhaystanmmjgelympbaiodeﬂmndo‘fesé.eilsm ichngtne rsgsen rie.gd ncpmﬂsytaé@o(ds e., fat
g)e(![ L Z)Ceﬂttaf%urge%plge%g ml’,lSC%(l)lal‘ CyaRRr gete%]agaﬁéhg(g l[['lr}%gcflbrs%fa(‘)% u%c?eé Ss;«:lgqﬂﬁl %crl]et ,;l ar €

| i pol yti aeaotd sybem (k., arahoﬂﬂn@almdrdof)eriphéra] mevenfneors angranatvaaystdm pog.yt i ¢

agent when in nmbi natj on reater th heir own r ectlve

Bottvi 11 S8ulie T TBRR TubSn PR ¥ Rusay onn Fites VIR HIRREY [ ko yi s
can r e}‘ erveilag_i tpﬁ)smaat ab@b)i ;ﬁdﬁplméor]?rsﬁs’i&?(w\@ @ﬁarprgd 1arye, 1ractlaﬁ.1dl£r|@ﬁch_1 lungs,

nono- gl yc eto cerol an ree ty. acids i pol ysis can
enconpasém?h@gﬁ’égaﬁ Stef ?E1B@§§é?ﬁ jW@HHP“tQQEP§rMW6ﬁ8m Y& des and

free fattygagiddss, (rO0R1plaAGE k&b ater@ihédMddirRensd dMAE MYeibh @kt drdwn the ski n,
with or without lipolytic activit may be included in practicjing the

i nvent i onhe 3RRlIEHIaNHT BCWIPOSTE K %R Ogﬁlé Abovedisesss (@ fralim) RhF s (22 1RRG¥Resi s,

thereby QlLagkihe, Eliﬁiheﬁ'ﬁl%ﬁ' stklnpébll &@%%Lg%@r&anhaem&@dm?ﬁbtt 1h@£be't§x1&1€y be in
contact with ani na human skin, additional conponents should be ‘chosen

t hat are Ru§P-abl e for application to keratinous tissue (i.e., stabile, |ow
toxicity, oo@%p?ﬂé QIS8R Edam T&earﬂﬁﬁuagﬁstﬁﬁ&e%nétﬁ% @Q{aﬁ%mt!?d‘ﬂ&ﬁ%f drecond
Edition (19 , which s herein incorporated reference In its entirety,

describesm@nmﬂde variety of non-limting cosnetlc and pharmaceutica

i ngredients commonly used in the skin care industry that are suitable for
use in the conpositions of the present invention. Exanples of these

i ngredi ent include: abrasives, absorbents, aesthetic conponents such as
fragrances, pignents, colorings/colorants, essential oils, skin sensates,
astringents, etc. (e.g., clove oil, nenthol, canphor, eucal yptus oil,
eugenol, menthyl |actate, wtch hazel distillate), anti-acne agents (e.g.,
resorcinol, sulfur, salicylic acid, benzoyl peroxide, erythronycin, zinc),
anti-caking agents, antifoanm ng agents, antimcrobial agents (e.g.,

i odopropyl butyl carbamate), antioxi dants, binders, biological additives,
bufferlng agents, bulking agents, chel ating agents, chem cal addltlves

Y S N 1



gl ycol ether of stearyl alcohol having an average of about 1 to about 5

et hyl ene oxide units, the polyethylene glycol ether of cetyl alcohol having
an averageoabi2aers 1 to about 5 et hyl ene oxide units, &ou/uskoatosBa3
thereof . O her structuring agents that ogn be used in the present invention
are selected fromstearyl alcohol, cetyl ™ al cohol, behenyl alcohol, the

pol yet hyl ene gl ycol ether of stearyl alcohol having an average of about 2
et hyl ene oxi de units (steareth-2),ptAgpegisyet hyl ene glycol ether of cetyl

al cohol having an average of about  Z efthylene oxide units, and m xtures

ther eof . 1$i@RS fluat hodsndsA0R 3l o OSARRIAYSOALAT sy ftioher di rect ed
to nethods of using a conpound described herein for treating the skin. Such
t r eat nenti00f%y Thelodipwagtrseressovashisedlgirenst leene wih aftanoigpicid ipyem 4medpd- | ayer

of the ski - - e - Gcan. he beduce
he. amunt ot e e R neous
fat. An éxuainpHendlylt pesipnag thd-Whig iesinadmisnisgtred i mg 0% opmpeudide t @ ski n
over a s . t i i [.but ; is
abror mal. ST aaTide PRI 070 SHRES R0 EhRiRL" AGR Rlug Rierkl Bl ' 2,
t r eat i ng wakledskitn DM gigl tiinres, she Kiaisey tastomaspgowmdotbe pekitine waely far swplng)aneous
| ayer th i rone to devel opi a distribution of fat at _i.s abnor mal
wih ressoebTeinafne? CREHIRHG FEbh M Pafigd® o BfleBe BHI000TS
edenmat 0s aminadgbuBaiowilibyosjus] Wekhofmaumss toshabeisnopr atid usSbihzatibios 1 -ogynoi d

| i podystrophy) .is exanpl e  of skin condition that .can be treated or

bt bvent e i ot MemiatEn ° stafaPEhofRas 1Py SR BaRadGarupie

cel lul it eyfilate WOBHot DRI, nFhamthel dadidioh iod N . Temia&ndi sfetik@do@iehi Reiddi ghs,
but t ocks, BfIViC region, | ower |inmhbs and abdoggn, ﬁor exanple. Wil e not
bei ng hel @ G PJEFHFRGPEAN ESHGOM thBALHHSO d¥ofs VS RO AYBRTINYS: t r eat
or preventfie dedictih GRS DifercalinawiBhed Bice d@RASHith DMTaGRIUARE Afnied RvithnDERE SKi N
by (i) stimulating lipolysis in adipocX%es,,particularly.those adi pocyt es
of subcutdrdsivactinag the Kajsra st wiyiopnd tpbe aggagive gvitsh ip indireits g caBiPkégenesi s
in the sybgutaneous tissue. [0059] Methods of the invention are al so

directed to treating or preventing other conditions of abnormal fat
deposi t i d¥691nThdrysiesin Hessiudeended [y friftugroaqrsic asidaphdie and eaerpddid) asth be

used 10 Ghgal (@ RERYCthe Hésﬂ?ﬁ@ﬁlﬁg\@(‘g lyfid) e ALRQ HARWNASwRRITRAU! At

syndrone. The invention can al so irected to treating or preventing

| i pomas @pmbinpé filtfages twergrapme Yeporated do iremavattho i g.aha lpswlupiewati dissetvedlint o
treat i ng i RLAYERLI) Gk OERIIAHCHRES i h3HORkvc LOF i MUENLLEN GRRu SO be
directed to bl ocking ’or reducing Iipogenesis or adi pogenésis (I.e., pronote
anti - | i pegéneshisirtama@ntiwaadi polgeitesiag)y. Tha ) phadivwoegeresve dnbapdrawse of t he
invention i.Ss th bi.lity t educe the. accunul ation of [|ipi Ln the
oot opl asmUFsaTsBopiesY 48 GERMEGN MHRTRECVeR bR et ANCED T ever
anot her anmbmadliiipage nesi rstofezapanated ofa sblie | nvention is the ability to reduce
adi pose tii ue_ 18 grow Q or ¥Pertro-h . Still AN her feature along these
lines is 'A% &b assis Sk Ngpopepiyipctangipice Ll elebnt i at i on of

pr e- adi pogyt eTho folfowiigoploast svat asadiopgaytas NByopehwhaahagide (HMgmbid®)ti ng, "

"bl ocking," or "preventing" as ferred to herein, it is neant that a
compound TBEsmEsHAod ks bRelivrEReanodiyar) pyings atidy P gria¥Enei at ed
synpt ons ceinbide€ Qitliah @il @ol@GkioMhit of N Jsodntf18ASE irDOM (dlchifomdiBe) dat 5%

15% 17.5% 20% 22.5% 25% 27.5% 30% 35% 40%. 45% 50% 55%  60% 65%
70% 75%5UBeh, §0op bve 10898%Spar edBEHORBH t hexycEHay AN RrORY el |y
exist w th@@dﬂuof%?%sbﬁeﬁé l(lﬁmsog{) ahd 8y OBOMRH 2961 TQIRRSIHOINN GAIREL SH NE: t he
conmpound. [0060] Anot her enbodi nent 'of the invéntion is using a conpound as
descri bed & @ngingsoolsthepdiisaiveo (cpmHpenzals swisnadded |fellavsdhbyad - Jaeubedsptsest

parti cul %ﬁlhéﬁf&gldﬁﬂf?x&ﬁé (DfEA)%d%ﬂg fdac®ion %Q%@%Pﬁlﬁodr_@x%oﬁftelﬁdé@at%! n. Such
a method i1s uséful” in treating or preventing (inhibiting) conditions such
as cel | ulTihe golutden wesfaxtraesetl theperiimpes iwith 5% peptil aeifl miywater aatsrrgturalgsk sedwiiat i ng,

el evati ng;q,fon G0N0 %#epgn& LRR! WS T BSM gl? SUGHs Afedd e‘?%ﬁq?éus éﬂﬁn to

i ncrease the level o I'Tpolysis in said ¢ Ts over a basal” level o

| i polysis (e.g., resting state without added conpound) or a |evel of

| i pol ysis induced by non-active agents such as water. Such an increase
woul d be by at |east about 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%
60% 75% 80% 90% 100% 150% 200% 300% 400% 500% 1000% or 10000%
[0061] Skilled artisans would understand that, where treatnent is
ultimately directed the subcutaneous | ayer of the skin, formulations may be
applied to the skin overlying the targeted subcutaneous region.

Al ternatively, nethods such as nesot herapy which enploy an injection

regi men can be applied to directly place a therapeutic or cosnetic conpound

o " o o F AT
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[ 0066] The follow ng exanples are included to denonstrate certain

enbodi nents of the invention. 20 EXAMPLES [0067] Exanple 1: Synthesis of
4- met hy| -woQorx@swy| ani no) pentanoic acid (HB2031) [ 00®B]/UBh@1foedidW ng
process was used to react leucine with %‘ft anoic acid to form

4- et hyl 2- (oct anoyl am no) pent anoi ¢ aci which is depicted in Figure 2A
Frmoc- | euci ne- (Fnoc- 2- Am no-4-net hyl pentanoic acid)-Wang resin was stirred
in 25% pispedid, diiRfdl thadh&eddivh keraawhd @ adhbMited @he2RiDIM €T h@tohRRD
terrperature ‘After being filtered and washed with DMF six tines, the Kaiser
test was Migistdvareraeeyositefyean ¢ibady for coupling). Coupling of octanoic

aci d was peJf E&é%ﬂew tl\ﬁha%ﬁ[n?%ff@&h 8f 4%%Hy¥§|(§&£r§)yﬁfnlﬂd25eﬁt%?d e{b@‘d LRSLN am no
groups foI | owe y equal nolar anmounts To e ottanoic acl

benzot ri asopt pnantidd ey pekyisis|and|p ghesesphoni um hexaf | uor ophosphate (PyBop)
and hydr%g)y epgpg};sfsazol e hydrate (HOBt) of DMF. Upon the addition of 1.3
equi valents o Ii sopropyl ethyl anmine (DIEA) to the other reagents in the
reaction,0or4 Washetr mrigghré 8r bzh Frow fagty atids ewhzlyemperathe pecdudf pelipalyss resin
was filt t

i chi or SHEDRSRERRRA R R LRI e GcBURc B e deBRR il i

i ndi cat i \etivofy imadipoqylest ¢he mmemﬁrfatty[aeﬂﬁr@l]aas?Ehm Tokrysed @sgangewas rgaspdevded i n

trifluoroacetic an tirred,for 2 haours. The
s wad Erey B s n AR e BB Bl RS Il BB,
filtrat esffegrog 4mitoyevapaialadnd)peneniy ecid hed NHsperihiecprodiactn Ugdyst ssol ved
i n diethyl ther (Et20) and extracted three times with 5% acetic acid in
wat er, wat &PY%ur at ed sodi um bicarbonate in water, and with water. The

Et 20 phammtas;“ha indackicv el 1igdyd modistefeaditetMadipbdyask Gwasf dddreiied iarsd3tie sodi um

sul fate was wash thre tlrres w th Et20, The conbined filtrates were
r ot 0- evapBPates hizar Luiasid povy7bi treahppiddy BoNiRas(Moygtain View, CA)

N-i sopentyilee ¢h@n Ablddguaati832 Kit, t@@iﬂe] KENE 160! 100 APy REQGESS: VeSeIMsed t O
synt hesi ze N-isopentyl octanam de (Figure 2B), which 1s an anal og of

4~ et hy| YoUy gt ingiayel Bnthpdgvehehelrepk  Adipgcytexoanise aaerd WikssPreRish fed wi t h
an equal PRiAl APUNuehe %erta%ﬂ;b%{,t by e cﬁagde&Ml et ahleprAMBfanghand

stirred for five m nutes. nzo azo - OXy- tris

(pyrrol i dioHegtionddiéni (@MWéxa)f | hbe Gplilﬁo§9ﬁaftuém(elﬂ>y18(ﬁ9)npkﬁd medium (ATCC-

hydr oxy bRt ABabeBY Bodfia KB %vleﬂﬂl bERknEPwhi ¢ A% 0he BIPUALT) OF the
first two conponents was a 1 3 equivalents o

di i sopr opyd elldwed tamage 1§0% En)flugmrd. ﬂhemdeqmnlocﬁdlfﬁwpsltlgtmnrqr@dipfbgﬂneﬂs Weur s at
room .t e”%%%& %F in I&%pﬁt%' I‘ﬂ&hﬁ "‘@ﬁ dp%gtd AGHE Lt [:Efed WEESCOYH i %é%ﬁﬁﬁt
acid in water satura sodi'um’'bi carbonate 1 n water a wat er .
The DCM pbﬁsmmgaﬁdmbnmedg@lmﬁoarugydlr mlmt;ﬂmduhmnttme @ugnﬁeat& Lduid, IMO®d, and

t he sodlumsulf d three tings D?M ined filtrates
were rot élg@@la‘ﬁ‘ @’\é\{a fétmgﬁl Xpmethggnoy né& 3 e cglls W/E"&sﬁ‘?’ilg‘? t8fCPB’<PIe§e of

4- met hyl 2 (et FRexhasi ol iRenh %ﬁ@in@ulﬁ%‘éd%laﬁg aNss %%théh@%l@%”ﬂtﬁﬁecp”

| i pol ysis and adlpogene5|s [ 0073] Lipolysis: [0074] shown in Figure 3,

bot h fr eén feampietagicdgmaror gy cleysoiwhan ethe heajmtmd@fctcsllmflewemed ybsegvadied t hus

measur e I acid release directly correlates with the degree
of lip rr%tﬂl}ag&éﬂ{rﬂ@%c{r%%tyadl pocytes. The degree of fatty acid rel ease can

be used t[®7@aﬁgeamfmzlrrgeﬂat elfeets| eK/érmﬁlﬁylgk(pctemmlamed))ea@mnglcvandtalndsN

et hyl B4 B T PR BT PR R P PR RSB B o

|'i pol ysi sfitesadbpaaydes. 100 ug/ml. Alternatively, cells were treated overmght with certain

PO

substances (e.g., resveratrol, isoproterenol, aminophylline, theophylline) (100 pg/ml)
previously known to be lipolysis inducers. Supernatant from each of the cultures was
measured for relative glycerol release as estimated using the free fatty acid quantification kit

from BioVision following the manufacturer’s instructions.



[ 0075] The induction of lipolysis in differentiated adi pocytes was
determ ned in 3T3-L1 adi pocytes using a fatty acid assay kit manufactured
by Bi oVi sworro(2Mosavbai n Vi ew, CA) (Free Fatty Acid Quant ipCiramstélon4ides , Cat.
No. K612-100). Free fatty acid rel ease ggrrel ates with an increase in the
| evel of glycerol. Adipocytes for these“assays were prepared as foll ows.
3T3-L1 nmurine pre-adi pocytes were purchased fromthe American Type Culture
Col | ecti Qgy7{| ATt 4 Ghows” BAMi-me 1{3@256&11@ wﬁﬁ&&b%hﬁah&eqaurtmopbegna Nedi um
(ATCCf ormul at e DuI becco' s Modi f Iy di um suppl enmented with 10%
bovi ne caiopeEpeiAjRHitd @BP@R@MHMG%@% fathoosidd rirpdrstieie in THEPOCHEUCRS on of
di fferenty@thialy 8y nﬁ%ﬂﬁl?%&%%‘a@y Yag prAkEdRY (OYthidHdr GUFR! LS JTRAL Uiy On day
0, cells were treated wth conplete rredl um contai ni ng i nduction agents (100
.t g/ mL cpmpendy ferted Ittytkdmghmp@t@sm neaningghyllipg gidstheqyhylling  When geraboyensul i n

and 2 1. I e, ete
modi um conte e Ae B 1Rk Gt Ao HNEGRy SIR09S dnd SueP L

cel | s werempainds aa'eree&liom te berpwticantip diareredtor tl&nesqwsfenmeﬁgum@ nﬁowu ty of
cells de .3 F

anal yzi n\éﬁ% ng ? 6%6\?& nbt 6{3'?10%?? -O?goj?t anoyﬂ)(%%%%gﬁhfg)é% C%I%ga?(z:l?%%sfg[o nd

Ni sopent yirmﬂatahmtysﬂe(d@uanbt thOWyBI s, cells (adipocytes prepared above) were
treated {} ther of these corrpounds at 100 1..tg/ml. Alternatively,

cel s wer® PSESV&r ni ght with certain substances (e.g., resveratrol,

i sopr ot en@ny| Inuammtaph;phd |drtq>,1ettme®mhgﬂ lin epolylEOisl adéantdry @r @ipouisdsig. knovvn

to be li |s i hducers. ernatant fraom eac e cultyres

roasur ed PHEE SEORERGS b BIREr R S G il stoRSs i b SRPEa oty
acid quaMdlﬂdgeI&tsisoAss&ytKlft rfesth BigWiag L@mnf AEJO@V\MIQ fblﬁl@ﬂl(}kf Mufaetrlres»s )

i nstructi ons. 0077] Figure 4 shows at 4- nmet -2-(octanoyl am no
pent anoi dNSHEFLPDE. E%@)ﬁ?y SHee ‘fﬁiugléb]émgi/‘fv‘él?:b&ﬁ%@&ée (HB2032) induced free
fatty acigso pPmedaalyz@nik NerfdisPec YL asih{188 (@aheNimhined foaftasild ngd frnee fatty
acid production) to a higher degree than all the other conpounds tested

i ncl udi n@OPSBYPEREHEPD aélﬁ?%?@em|thQSﬁé0eawn@he@rﬁwwdmd%lly whéd erecdbove
assay wagylqt f\x%ﬁfﬁ&ipbgén&sﬁé Rhd i‘ﬁéﬁc%d Wiy )| RERTOLESR MRbtoc B3 aifRed1B2032,
the latter two conpounds were shown to be S|gn|f|cantly more active than

i sopr ot erﬂeh@lltu(q:ﬁhgmgehesyntlredtffﬁrqqeztwlprams HERo Bositeer @@niph incis dssexifer t o
3T3-L1 a G i dat a
not shom%h%%%%T%O pogeér%{aiglﬁlg&rE 0%@9 egl?\?{ra giegltﬁ EF%&QJI (?Efllﬂggﬁirt%%}ﬁ%{n(
product i ore-ddipgdlicgoeyipecytd witizput dwtaddisionpt adispogenvesd gligurhéBef dfter a 7-

adi pogen A YRoY ol t Seel | s..usi ng
e Ad pab Rgton TRALS, SO cEh Bty L SRy BRI it Dol et

manuf act wisdglls acqmsmﬂauonlocﬁnmltlﬁlmcgtoabsrary ltididnplete hd vieared Iu'nqlrirds dmsettingOi | red
0 dye. [0080 nalyze the ffects af . 4- t ano m n

pent anol nactrg RSBt rdct S tahn S dh Tl pSred SRR o unas
wer e i ndiwithdualdippgadde thdh@ioa agenltd (Foaukd @K)e when ad| pogene5| s was i nduced

(day 0) (refer. to abpve prat and. e uture durlngthe
ont o aifoRir Db B CpRhte S0 BB s B iehin T efiink MaGkyts of

gd :c Pocyt oy fsrnmt d%l(ﬁd’h me$oralag@1 bf @wrgddrcen% Melh@dh@@@ﬁmhl’z\d@kﬁ&ﬁng&euﬁldﬁr g ]9
ifferentiation fr re- adi yte tq adi te without the addition of a
t est conﬁ‘B%@fo?lﬁ‘iS 8&% %)CeCtSA ?T%P%’%r“?d " OP‘E%‘HEWHO Pﬁ‘éiFPto‘Ban%b?%%Sof cells
in the pgsity, \1? (FiH b AlguReiegimg) hntl Inyedafi@meRtihabedhive dofuvi S Rliiocyte

accurrul ation o rrult[égle cytoplasmc |ipid droplets as viewed under a

di ssect i ARlURTAY GépBHEB)- THE ﬂ}‘i’ecﬁléi thak Wersriteaest "%ﬁba v epncentgfion, P HPRAIZ was

i ncubat ede b N EQAPleES ea @Fg@llf%ﬁﬁt%&n%ytbe%heo@ﬁﬁﬁ%ﬁhtéd | RAKGET 0R RAR8ALSof Fi gure
6A) . [0081 N1 so entyl oct anam de (HB2032) i nhi bi ted the differentiation of
cel I s i ntcelldgilipst tle%lowaé bignifingntd aehicedrs indivatstiyopdused @i rer@edingel | s as
vel 1 -as_ g apeuml Mk Qidiaaald AL of 1ojcth A5 00l fhSrmiF sy Elcfect S
were observed 1n a concentration dependent manner (Frgures 6C° D, E) (refer
to fi gur ecidagéNdyopgnglocianamidpari son to the positive control for adipocyte

i nductio [ h r r

concent r an%ﬂ% E@@Wﬁ%sa‘}ﬁi\daﬁ& g%ﬂlmaﬁ%) \ﬁa??]?%atr%\‘nt&%ﬂ nL telerarre
differ ent4+ra¢th3d 2-(votaewydaminhepentanen seitl yHBROd e hdeNa$0pbmtpbdamm1d®(HE)2®3Q\hs
significantly reduced as indicated by reduced Ol red 0 staining. [0082]
Exanpl e 4: Measuring cytotoxicity levels of 4-nethyl-2-(octanoyl am no)
pentanoic acid and N-isopentyl octanam de [0083] The Epi Der mfm MIT assay
(Mat Tek, Ashland, MA) was used to determ ne whether

4- et hyl - 2- (oct anoyl am no) pentanoi c acid (HB2031) and

N-i sopentyl oct anam de (HB2032) 23 exhibit any level of cytotoxicity toward
skin ti ssue. The Epi Der me Skl n IVbdeI con5| st s of or ganl zed basal Spi nous,

L ] o o o o o o o . Y




[0085] Al patents and publications identified in this application are
hereby incorporated by reference in their entirety. 24 What is clained is:
1. A conposotomotys use in treating the skin of a mammualPCTABRE 10@IRDSI ti oN
conprising a pharmaceutically accept ablng carrier and a pharmaceutically
effective anmount of a conpound or phar éeuti cally acceptable salts

t hereof, wherein the conpound conprises the fornula: R1-C(0)-NH R2; wherein

RL conpr i.@sit @n}gﬂ%lr@)fgf'toéxfcﬁy BRvae@ LR Nssab. OMBo EpiDRmRY- $KiPMROr dohflls of the
formula is a fatty acyl group, and the NH-R2 portion of said formula

conpri se&¥ganizeq bf’éﬁl S %tem@ar WP anilied imerranalnesiiyo dulip fuag & virpand

al pha- car.bQpi z‘?za;fz%ol%?%|m<9519ﬂ<5§1&ﬁ‘9nc§§1€€«tt9&ﬁf£@teﬂ§uc§ Anebnam BRrRf La h@ﬂ@ wher ei n
the NH group is linked to the al pha-carbon of said amno acid; or “(ii) an

anal og ofrepsedudibiridnsheen th, Figire /e tharesiadschoghé¢rerredn pelbyigbifitydetemiivedami no aci d
by | acki i r ] on,
) OF@ SR R Vatrfents &H}Ptﬁh Fgﬁtﬁ?g?% Sﬁrﬁ}éa[r%%’d glg gé‘);;o%ﬁﬁ‘ “ERER!

wherein t group conpri ses oup o sald
am no acibidth emmepowndsradsorshowel MHogrcoy p the sdmadkedtitsae Wh@l adapidapt dmehdrionf sai d

anal og. h ik of claim1l, wherein the side group of said am no
acid is hyérgrS (?Eg)l%% @“%ﬁ'e conposition of claiml1l, wherein said am no acid

iI's |euci m®sd]i MI cefuhé penposadonner, methods disclosed and claimed herein can be made and
executed without undue experimentation in light of the present disclosure. While the
compositions and methods of this invention have been described in terms of certain
embodiments, it will be apparent to those of skill in the art that variations may be applied to
the compositions and/or methods and in the steps or in the sequence of steps of the methods
described herein without departing from the concept, spirit and scope of the invention. More
specifically, it will be apparent that certain agents which are both chemically and
physiologically related may be substituted for the agents described herein while the same or
similar results would be achieved. All such similar substitutes and modifications apparent to
those skilled in the art are deemed to be within the scope of the invention.

[0085] All patents and publications identified in this application are hereby incorporated by

reference in their entirety.



al anine. 4. The conposition of claim1l, wherein said conpound conprises the
formula: NIl O (N-isopentyloctanam de) or pharnaceutically acceptable
salts t heweah12/0026865. The conposition of claim4, wherePoTAB2A10@IRDUN
consists of the formula: NII O (N-i sopgtqtyl oct anam de) or pharmaceutically
acceptable salts thereof. 6. The conposition of claim1l, wherein said
conpound conprises the fornula: (4-nethyl-2-(ocatnoylam no) pentanoic

aci d) or whalidasesdiscal | y acceptabl e salts thereof.

1. A composition for use in treating the skin of a mammal, said composition comprising
a pharmaceutically acceptable carrier and a pharmaceutically effective amount of a
compound or pharmaceutically acceptable salts thereof, wherein the compound
comprises the formula:

R—C(O)-NH-R;; wherein

R; comprises a chain of 5 to 35 carbon atoms,

the R;—C(O) portion of the formula is a fatty acyl group, and

the NH-R; portion of said formula comprises:

(i) an amino acid, wherein the R, group comprises the alpha-carbon, carboxyl group
and side group of said amino acid, and wherein the NH group is linked to the alpha-
carbon of said amino acid; or

(ii) an analog of said amino acid, wherein said analog differs from said amino acid by
lacking the carboxylic group linked to the amino acid alpha-carbon, wherein the R,
group comprises the alpha-carbon and side group of said amino acid, and wherein the

NH group is linked to the alpha-carbon of said analog.

2. The composition of claim 1, wherein the side group of said amino acid is
hydrophobic.
3. The composition of claim 1, wherein said amino acid is leucine, isoleucine, valine, or
alanine.
4. The composition of claim 1, wherein said compound comprises the formula:
N
SN NN
I
)

(N-isopentyloctanamide) or pharmaceutically acceptable salts thereof.



7. The conposition of claim®6, wherein said conpound consists of the
formula: 0 COOH | (4-nethyl-2-(octanoyl am no) pentanoic acid) or

phar macewpDcaldop3aecept abl e salts thereof. 8. The conpo®cTiuseoiaf4aAry one of
claims 1-3, wherein the chain of RL conprises 7 to 21 carbon atons. 26

9. The conposition of any one of clains I3, wherein the fatty acyl group is
an octanoyl group. 10.The conposition of any one of clains 1, 2, 8 and 9,
wherein R2 conprises 1 to 15 carbon atons. 11. The conposition of any one of
clainms 1-3, and 8-10, wherein R2 conprises 5 to 9 carbon atons and Rl
conpri ses- 5 t dhanpesitenobtlgist Whoreaidcompaaidiiopnstoe! thhrsrlag] ai ns 1 and

8-11, wherein_the gyoup.is saturated. 13.The conposition of any
one of clains 2, er aid/%shf6iition is in the formof an aerosol,
enul sion, liquid, lotion, crgam paste, ointnent, powler, or foam

(N-isopentyloctanamide) or pharmaceutically acceptable salts thereof.

6. The composition of claim 1, wherein said compound comprises the formula:
N, N, PEAS e M e o
TN e N‘\v.—v“ﬁ %‘T.i""ﬂ M"—wle‘" u I
& LO0H

(4-methyl-2-(ocatnoylamino) pentanoic acid) or pharmaceutically acceptable salts

thereof.

7. The composition of claim 6, wherein said compound consists of the formula:

I

S .»"‘N g
T \ \I : ““*T
O COOH

(4-methyl-2-(octanoylamino) pentanoic acid) or pharmaceutically acceptable salts

thereof.

8. The composition of any one of claims 1-3, wherein the chain of R; comprises 7 to 21

carbon atoms.



14. The conposition of any one of clains 1-13, wherein said conposition
further conprises carnitine, resveratrol, isoproterenol, am nophylline,

t heophyl Iwoep12003waf f ei ne. 15. The conposition of any onecCofuseéiaions23- 14,
wherein said conposition is adm nistered to skin over a subcutaneous | ayer
that (i) conprises a distribution of f that is abnormal with respect to
nor mal subcut aneous tissue; or (ii) is prone to developing a distribution
of fat that | $halRQRRbn W ) dheSPEGIMstI03, RAHFRH (hS WG WE ANGRIPSs bk &Ryl 16. The
conposition of claim15, whérein said conposition is adm nistered zo skin
conprising ceBl®dPite or skin that is prone to developing cellulite. 17.The
conposition of any one of clains 1-16, useful for increasing glycerol
production by a cell 18.The conposition of claim 17, wherein said cell is
an adi podyt e dhe gomppasitigdiopaey pee of dyinpd, 2THan¢ 8npbeyeini Rercopiprisgsyl ©nk of
claims 1-16 uggful . f9s reducing adi pogenesis by a cell. 20. The conposition
of claim19, erein said cell is a pre-adi pocyte or an adi pocyte.

11. The composition of any one of claims 1-3, and 8-10, wherein R, comprises 5 to 9

carbon atoms and R; comprises 5 to 13 carbon atoms.

12. The composition of one of claims 1 and 8-11, wherein the fatty acyl group is
saturated.
13. The composition of any one of claims 1-12, wherein said composition is in the form

of an aerosol, emulsion, liquid, lotion, cream, paste, ointment, powder, or foam.

14. The composition of any one of claims 1-13, wherein said composition further
comprises carnitine, resveratrol, isoproterenol, aminophylline, theophylline, or

caffeine.

15. The composition of any one of claims 1-14, wherein said composition is administered
to skin over a subcutaneous layer that
(i) comprises a distribution of fat that is abnormal with respect to normal
subcutaneous tissue; or
(ii) is prone to developing a distribution of fat that is abnormal with respect to normal

subcutaneous tissue.

16. The composition of claim 15, wherein said composition is administered to skin

comprising cellulite or skin that is prone to developing cellulite.

17. The composition of any one of claims 1-16, useful for increasing glycerol production

by a cell

18. The composition of claim 17, wherein said cell is an adipocyte or a pre-adipocyte.
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19. The composition of any one of claims 1-16 useful for reducing adipogenesis by a cell.

20. The composition of claim 19, wherein said cell is a pre-adipocyte or an adipocyte.



