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DUAL INHIBITORS OF CHOLESTERCL ESTER AND WAX ESTER
SYNTHESIS FOR SEBACEOUS GLAND DISORDERS

BACKGROUND OF THE INVENTION

The present invention relates to a method for using a cornpound named
[(2.4,6-tiisopropyl-phenyl)-acetyl}-sulfamic acid 2,6-diisopropyl-phenyl ester or
a pharmaceutically acceptable salt thereof for the treatment of sebaceous gland
disorders. Particularly, methods of treating sebaceous gland disorders are
provided, wherein said disorders are selected from seborrhea, acries, perioral
dermatitis, rosacea, and corticosteroid-induced acneiform lesions.

Acne is a group of dermatological disorders which are associated with a
variety of etiologies. The group of acnes includes chloroacne, ciliars, cystic,
keratosa, and vulgaris. In its vuigaris form, it occurs primarily in the face and
trunk areas, affecting the appearance of the patient. It probably causes more
mental pain and anguish to those afflicted than man.y other diseases which, from a
physical standpoint, may be much more severe.

The basic lesion common to the family of diseases referred to as acnes is
the comedo or “blackhead” of a pilosebaceous follicle. The condition may be mild
and transient with only a few blackheads which can readily be ejected by pressure
and are of little concern, or may be severe, persistent, and very disfiguring with
the more serious cases causing cystic lesidns and frequently leaving permanent
scarring.

What appears to occur in the development of acnes is an initial filling up

of the follicle with a viscous, keratinous material, This impaction of horny

-material is the whitehead and blackhead. As a result of bacterial growth in these

homny impactions, the follicle ruptures initiating the inflammatory phase of the
disease which takes the form of pustules, papules, cysts, and nodules. Although
many different approaches have been used for the treatment of this affiiction, none -
are universally effective and most possess undesirable side effects. |
One of the commonly used methods for acne treatment is the use of

“peeling,” i.e., as astringent, agents for mild cases which cause exfoliation with
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’ Vitamin A,” Arch Derm., March 1947;55:355, 357; and Mitchell G.H. et al.,

&

‘Results of Treatment of Acne Vulgaris by Intramuscular Injections of

20 Vitamin A,” Arch. Derm., October 1951;64:428-430).

effective. Vitamin A acid has been applied topically (Beer Von P.,
“Untersuchungen ber die Wirkung Vitamin A-Saure,” Dérmatblogica. March

None of the common topical treatments has been found to be particularly

1962;124:192-195 and Stuttgen G., “Zur Lokalbehandlung von Keratosen mit

25 Vitamin A-Saure,” Dermatologica, February 1962;124:65-80) achieving good
results in those hyperkeratotic disorders which are responsive to high oral doses of
vitamin A. Among those treated by Beer and Stuttgen were paﬁents with acne;

however, these investigators reported no effective results on this disorder.

The treatment of acnes with isotretinoin and etretinate is described by

30 Goldstein J.A. et al., “Comparative effect of sotretinoin and etretinate on acne and
sebaceous gland secretion,” J. Am Acad Dermatol, 1982;6:760765. Shapird S.S.

et al., discuss treatment of acnes with various potential therapeutic entities in

“Evaluation of Potential Therapeutic Entities for the Treatment of Acne”

t
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high oral dos Qﬁec_ﬁéinal or professional acne. _
20 United States Patent No. 4,716,175 granted December 29, 1987, discloses
ACAT inhibitors which include the compound named 2,2-dimethyl-N-

(2.4,6-trimethoxyphenyl)-dodecanamide. The compound has the following
structure: '

H;CO : OCH;
t I 0
N
HJ"X\/\/\/\/\
OCH; HiC CH;
25 This patent is hereby incorporated by reference.
European Patent Application Number EP0699439A2 discloses ACAT

inhibitors uscful for the treatment of sebaceous gland disorders, particularly acne, - -

This appli_cation is incorporated herein by reference. The instant compound
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synthesis. Thus [2,4,6-triisopropyl-phenyl)-acetyl]-sulfamic acid 2,6-diisopropyl-phenyl ester
has now been discovered to have unexpected benefits useful for the treatment of sebaceous

. gland disorders, particularly acnes, perioral dermatitis, rosacea, and corticosteroid-induced
acneiform lesions. The acne is selected from, for example, chloracne, ciliaris acne, cystic acne,

keratosa acne, vulgaris acne, senile acne, and medicinal acne.

SUMMARY OF THE INVENTION

In a first aspect, the present invention provides a use of a compound named [(2,4,6-
triisopropyl-phenyl)-acetyl]-sulfamic acid 2,6-diisopropyl-phenyl ester or a pharmaceutically
acceptable salt thereof for the manufacture of a medicament for treating sebaceous gland
disorders.

In a second aspect, the present invention provides a pharmaceutical composition
comprising an acne-inhibiting amount of a compound named [(2,4,6-triisopropyl-phenyl)-
acetyl]-sulfamic acid 2,6-diisopropyl-phenyl ester or a pharmaceutically acceptable carrier.

In a third aspect, the present invention provides a use of a compound named [(2,4,6-
triisopropyl-phenyl)-acetyl}-sulfamic acid 2,6-diisopropyl-phenyl ester or a pharmaceutically
acceptable salt thereof for the manufacture of a medicament for treating acnes. |

In a fourth aspect, the present invention provides a pharmaceutical composition

comprising a sebaceous gland secretion-inhibiting amount of a compound named [(2,4,6-
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DETAILED DESCRIPTION OF THE INVENTION
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25 A States Palent No 5 633 287 Avasumbc or the compound of Fonnu.la I hasthe oo
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I2 gagpq [X 2, 4, lﬁ'ii@r?mp){l@g:)d)agdeqﬂhsﬂdfdn)w audt@f:-]iﬂs:}pll'dmm:q? bf)tr.r ora "

, 6-di i sopropyl ; phenyl . er or ceutically acceptable sa
t hereof . Furth8P ﬁ‘*ﬁé‘“ﬁ%@é@%@‘?ﬂ&éﬁ@&ﬁ ovi des nethods of treating Y
sebaceous gl and di Faik) e plesHRIAVANEON pRIVIIEE NWIRIRIoR nedtiny (baROEETS are

\sopropyl - henyl 7

- selected from

gland disorders as described above wherein said disorders are selected from
seborrhea, acnes, perioral dermatitis, rosacea, or corticosteroid-induced acneiform
10 lesions.
The present invention provides methods of treating sebaceous giand
disorders as described above wherein said disorders are selected from chioracne,
ciliaris acne, cystic acne, keratosa acne, vulgaris acne, senile acne, or medicinal
acne. |
15 A preferred embodiment of the present invention provides methods of
treating acnes as described above wherein said acne is selected from chloracne,
ciliaris acne, cystic acne, keratosa acne, vulgaris acne, senile acne, or medicinal
acne. | . -
The present invention further provides a method of inhibiting sebum
20 producﬁon in a human in need of said treatment comprising administering to said
human a sebum production-inhibiting amount of [(2,4,6-triisopropyl-phenyl)-
acetyl]-sulfamic acid 2,6-diisopropyl-phenyl ester or a pharmé.ceﬁtically
acceptable salt thereof. Such method is useful to treat any of the sebaceous gland
disorders cited above, or to treat or prevent other conditions caused by t’
25 overproduction of sebum such as oily skin. Ina pfeferred embodiment, the
compound is administered topically. - S
The present invention also provides a pharmaceutical composition

comprising a sebaceous gland secretion inhibiting amount of compound named



seborrhea, acnes, perioral dermatitis, rosacea, or corticosteroid-induced
acneiform 10 |esions. The present invention provides nethod ngl gp@gti ng
sebaceous gl and disorders as descri bed above wherein said 7Y are
selected fromchloracne, <ciliaris acne, cystic acne, keratosa acne,

vul garis acn senl | e acne, or nedicinal acne. 15 A preferregceiRedizisnt
of the presé’m’ Fhtion provi des nmethods of treating acnes as descri bed
above wherein said acne is selected fromchloracne, <ciliaris acne, cystic
acne, keratosa abRd5-triisepmonyl-phemyd)-acctl-swifaminiasid 216- dmdpmpyhphexgtéuw ahble
present inventio £ hod of inhibiting sebum 20
production in a ﬂﬂwuﬁefwﬁ%‘?é%ém ment conprising admnistering to
said human a sebum pThelpresdnoinvemtiofutthegprovidess plfrmaceutical compositio

[(2,4,6-triisopro henyl ) cetyl]- sulfamc aC|d 2,6-diiso ropyf phenyl
ester or a pharn ‘%‘ﬂ?ﬁg ‘?"f/ “°‘é’§3 gBmeuatafa comppurd nampi(2.Awttwiisoprapylis ef ul
.to treat agy of gﬁeéé %ﬁ‘aﬂi@é&‘i’dzﬂlﬁ% Jﬁ'abﬁﬁ%féf Se%gﬂérmag#t{ gﬁit or

prevent ot her condl i ons caused by 25 overpr tion o m suc Yoi | y
skin. In a pref edceptablgisaaicnaidditionally, tho present ihvieatiowlpiowidet epharniaepideal | y.

Conpri oing a sen iRt 08 Befk- R T okt Bh AL A J“i?%‘ﬁbﬂﬁﬂc%armd
28 July 2004 WO uz#%ﬁﬁﬁ)ﬂop?!:ﬁﬁén%!ﬁcioé@ﬁlﬁ@fmc acid 2, 6-dnsopropyl*phent\)vly?ster pad |

[(2,4,6-triisopropyl-phenyl)-acetyl]-sulfamc acid 6-diisopro
ester and a pha?E%%’E@P?%ﬂiM%ﬁE‘éﬂF&%‘carrl er. The present invention

further prgvides a phgg Eiﬁ@ﬁn&@@ﬁb&d?pﬁmgﬂgato?%&%gyﬁ comprising

acne-inhi biting amount of a conpoun
phenyl ) - acet yl ) - administaringae b gaticng inthéed of saig yeatpieanyn acneishibiting afount of a

phar maceutical ly abl e t.. Addit | | h resent invention
- provides a pharna %%@ %g@ﬁo@ﬁl‘f%ﬁ H:‘%r?b &'?%tydfﬁ CP‘Hﬁl bi ti ng anount
of an ACAT I nhi b.6aliisopapi-ptbhyl cdicbot 4 plasmBtABKINPRAEMNIE SACiKlchr Bikhia ©
acid 2,6-dii sopra‘gwsphenyl ester and ~a pharmacéutically acceptable

carrier. 10 The dbyi therseiepbinvention ipe srthedof srepingastestompring ng acnes
conpri si ngs adni ﬁﬁtﬁﬁlﬁsiérﬂlg th 2 pAidtin a2l of Baill GEAnRh:e £ sﬁa%n%cr:e%?icgie c%}np%smon

acne-inhi biting anount
comprising an acne-inhibiting amount of a compound named [(2.4,6-triisopropyl-

phenyl)-acetyl]-sulfamic acid 2,6-diisopropyl-pheny! ester and a pharmaceutically
acceptable carrier. Still further, the present invention provides the use of a
compound named [(2,4,6-triisopropyl-phenyl)-acetyl]-sulfamic acid

20 2,6-diisopropyl-phenyl ester for the manufacture of a medicament for the
treatment of acnes. |

Furthermore, the present invention provides the use of 2 compound named
{(2.4,6-triisopropyl-phenyl)-acetyl]-sulfamic acid 2,6-diiso;;ropyl-phenyl ester for
the manufacture of a medicament for the treatment of diseases caused by

25 sebaceous gland disorders. Still further provided by the present invention is the
use of a compound named [(2,4,6-triisopropyl-phenyl)-acetyl]-sulfamic acid
2,6-diisopropyl-pheny ester for the manufacture of a pharmaceutical composition

S

for the treatment of diseases caused by sebaceous gland disorders, including
acnes, in a patient in need of said treatment.
30 The present invention further provides the use of [(2,4 G—mlsopropyl-
' phenyl)- -acetyl]-sulfamic acid 2,6-diisopropyl-phenyl ester or a pharmaceuucal[y
acceptable salt thereof in the manufacture of a medicament that can inhibit sebum



conpound named [(2,4,6-triisopropyl-phenyl)-acetyl]-sulfamc acid

2, 6-diisopropyl -phenyl ester or a pharmaceutically accept abI§8 &Iﬁ&oé[pereof .
Further provided by the present invention is a nethod of treatinhg acnes
conprising 15 admnistering to a patient in need of said treatnment a

phar maceuwyd efksse@mposi tion conprisi®hg an acne-inhi biting pewasviofioa
conpound naned [(2,4,6-triisopropyl- phenyl)-acetyl]-sulfamc acid

2,6-dii - Ll d h ' I bl ier.
Stii1 fart ner DA D alibh BLRpfshral SRRAeR e ueRErd BtBethtrnansd
[(2,4,6-triisapicapyppliphéoty| ) - acetyl]-sulfamc acid 20

2, 6-di i sopropyl -pheg l. ester for the mapufacture of a nedicanment for the

treatment of acnes® Mt %%@Wh@vmwpviﬂm@memoﬁwmegw use of
a conpound ”aB&H%riJiﬁ cﬂniﬁisiédngwﬂ?ﬁﬂéﬂthp dﬂsm&ﬂt ld@p c acid ‘
en r re of a ne

2, 6-di sopropyl - phenyl ester f he manuf actu Icanent for the '

treat ned of #Hihdhitdegamountofa compamdosinedd (24,6¢timograpybphabyi)sace@i]i | | further
i ded by t . W ti ' h f d d: !
2195, S o B 5SmSR 1

ester for thetwpspff acture of a pharmaceutical conposition for the
treatnment of diseases caused by sebaceous gl and di sorders, including

acnes, in a patienih Present inveptiemalsp proXidesa metharbofiiphibitingAGATiand ent i on
~furth [ S f i stril - - -sul fam
B g o B AL 1

acid 2,6-diisopro - phar naeceutt ca acc e salt
t her eof 10 n t hendARAT&nhibitingamornneft campound named §@M,6-ofisdpropyiaihenylR8 Jul y

2004 WO 01/ 5655 PGT/.US01/,.02190 production in a human. In a preferred
enbodi ment tﬁ?%wl%m‘%izém?%ﬁ? ?“Y?Fﬂffi'cal appl i cation. >
Addi tional Iy, the AwaG@iYe Hal VRS Auiixp¥E® sbifity B ibbit fbacBdlisPidning AFAT -
- conprising admnistering to a patient in need of said treatnent an AFAT 5

i nhi bi ting andtrions. Thivantivisy ibengheial for thegreptmentiof sghaceaus-ghindny | ) - acet yl | -

sulfam c acid IJ - eF. Of, 3 . rmaceut..cal |l y .accept abl e
salt thereof &‘f@ggp"{r’%géht% H,glﬁ?,’gﬁﬁ%#ﬁﬁ%%db&ﬁﬁg%%dgéﬁg‘%ﬁﬁg83’%?‘“,%?{?3? biting
ACAT anik AFAdeccaivarof sébugn. Jhis, avadisibe ig uksfubinné tréatinehrofNaRer ddi, soks]

treat nent an -ACAT 0 and AFAT inhjbiting anount of a_conpound naned
[(2,4,6-trii sBﬁ?%&ﬂl@fBﬂ%‘?ﬁymﬂ%Feeﬂd qordeasterifandyced asneifogm lesionsdny | - pheny!|
ester. Avasi nphgnbaaffelinyherfroniexpected ability to inhibit sebaceous gland

Avasimibe is especially useful for the treatment of acnes, which include

chloracne, ciliaris acne, cystic acne, keratosa acne, vulgaris acne, senile acne, and

20 medicinal acne. Acne is a skin disease suffered by many adults and most
adolescents. Avasimibe is therefore expected to benefit a substantial number of
people. .
As used herein, the term “AFAT” means acyi—Coenzym'e Acfatty alcohol - )
. acyltransferase.
25 The term “ACAT™ means acyl-Coenzyme A:cholesteryl acyltransferase.

The term “patient” means a mammal, which includes a huran.

The term “wax ester” means an ester formed from a fatty acid and a long
chain alcohol, also known as fatty alcohol. |

The term “cholesteryl ester” means an ester formed from a fatty acid and r

30 cholesterol. |

The term “sebum” means a secretion of the sebaceous gland cofnpriSing.
inter alia, triglycerides, free fatty acids, wax esters, squalene, cholesteryl, and
cholesteryl esters.



secretions. This activity is beneficial for the treatnent of sebaceous

gl and disorders wherein one conponent of said disorders is 55{]?']['}29@%“ zed
by excessive 15 secretion of..sebum Thus, avasim be is useflU “the
treatment of, inter alia, acnes, perjoral dermatitis, rosacea, and

‘corti cost sy@omiséssaluced acnei form | esi®ns in patients sufferCrnysaivo2issf r om
Avasi m be is especially useful for the treatnent of acnes, which include
chi oracne, ci I ar i S TE BEmpéid df i fMntichf AAPABR ot Fiher Wit | s acne, senile
acne, and 20 nedicinal acne. Acnhe Is a skin disease suffered by nmany

adul ts and nospPhamacessically accepiableisalish suchsis phamekceuticaliy pecepabletbasdenef it a

substantial nu . Of ople. As.used herejn, t term " AEAT" neans
_acyl - Coenzyne gﬁ) ‘ﬁé?? f/alg}ogl?) "f‘ceugwﬁtﬁ??g%é? hgsg .ad%gc"?’ﬁ@tstaé? E]rm means
acyl - Coenzyne Aiethobeshinesy, suctcaslalMalingl Alkaife earthifethRofbrgaaic Mihes, T8aANS a
manmal , \a%ﬂ ch includes_a human. The term "wax ester" nmeans an ester forned
~froma faxty ab¥amplesofhmewiipsed ancations e sediumapatassiyma.magaesinm; calciutc ohol .

The term "chol . FRY 1Y f .ty. acid and
30 chol est erol gﬁél’ gﬁ%kg?:?niﬁﬁspel %Hmanﬁggérgrhg’%ﬁ)%&%@%%%%‘ggus gl and
conprising, i chieropabdaine, thidlipeydietharidaniné, dieycloekylambriefethydpediffing! S,

squal ene, chol &srter . angd chgl esteryl esters. 28 Julg 2004 WO 01156556 9
PGT/ US01/ 02190 Mg @pd progaing (e ippexample, Bergn $Mbet 2lur t her f or mi ng
phar maceut i cal kphaaaehiRR aljt spprvmb $8 LEBRLe Wiyl abl e base
addi tion salts. .P%g?rraceet%l:tg'l ijéfa}(’:cept ab émﬂédggdgpt#%ésggﬁgge f or med
with metlal s owithin thescopsiafithepresehiiavéntiond al kal i ne earth netals or organic

am nes. 5 Exanples « | .S: tions are sodiu of.assi um,
e S of il o

- di benzyl e avith £ iefitfa@>anh\6f, the esired Basetb BOtheShif €,
di cycl ohexyl am_ne, et hyl enedi am ne N- net hyl gl ucam ne, aﬁd procai ne (see,
for exanpl e, Bé‘Fg‘QCSPKﬂ““QPaIé‘Pa:“Pe"‘ Phefrrsscid formumayhe regenerated by comtagting.
Sci ., 1977; 66: | }he Altfoh widl ‘%:Oﬁ_gg 3 @tﬂﬁlapﬂnaﬁ he present
I nvention. The bease gdditi%ﬁggigﬁﬁgﬁggﬁggi aci%ﬂﬂc%érlg%ni% are preg'ar ed by
contacti¥g t hdhe fge acidifarni differsdiromh ita respédtiveisalh formswomewhdt in bertaitesi r ed base

to produce the pﬁ?slict:al properties such as solubility in polar solvents, but otherwise the salts are

equivalent to their respective free acid for purposes of the present invention.
The compound of the present invention can exist in unsolvated forms as
wc;ll as solvated forms, including hydrated forms. In general, the solvated forms,
20 including hydrated forms, are equivalent to unsolvated forms and are
encompassed within the scope of the present invention.

The compound of the present invention can be prepared and administered

\.Jj

in a wide variety of oral and parenteral dosage forms. Thus, the compound of the
present invention can be administered by injection, that is, intravenously,

25 intramuscularly, intracutaneously, subcutaneously, intraduodenally, or
intraperitoneally. Also, the compound of the present invention can be
administered by inhalation, for example, intranasally. Additionally, the compound
of the present invention can be administered transdermally. It will be obvious to
those skilled in the art that the following dosage forms may comprise as the active

30 component, either the compound of Formula I or a corresponding

pharmaceuticaily acceptable salt of the compound of Formula 1.



i n the conventional manner. The free acid formmy be regenerated by
contacting the salt formwth an acid and isolating the frefgg ig [H) t he
conventional manner. 15 The free acid formdiffers fromits Te %’é 9 e salt
forms sonewhat in certain physical @roperties such as solubility in polar
sol vent s, wBWisékher wi se the salts ar equi val ent to their geerspsalorive free
acid for purposes of the present invention. The conpound of the present

 netudi ng hydr at ea TobPrEAUGRare o bonlinn BB AT riBbS R L ng

hydrat ed f or mepreseneineentionApirniatenticalBaicuaitsiile tatieR can Ge aitReraofigBpassed
within the scciﬁg‘, of g(&g&r esent i nventjon. The conpound of the present
i nvention can Iseb DIRRATRARS ARclyde payvderss tablafs, @é“svﬁ?l?s&eﬁ echeis.al and

parenteral dosg sﬁtgﬁégs J i gi egr&mggogr&ghg @ﬁr}; fyention can J
be adm ni stered by 1n egltll oﬁﬁﬂ? aet I nt ravgﬁ%ﬁg ntranuscul arly,
i nt racut5neou§llb8tamm0hnmsqactamdﬂlmmoﬂevmidgﬁgems, solutiilizargr i t oneal | y.

.Al'so, the co f_the resen ention ¢ nlstered b

Mhal at 1 on. 1 aroispaf s R, SR At efe Pt AR ERERE At e
present i nventdraﬂeﬁeapsﬂﬁn@xlﬂihmns]t ered transdermal ly. It w I | be obvi ous to
those skilled in the art that the foll ow ng dosage forms nay _ conprise as
the active 30 conpdidgwdess; the garrieris adielidiNided solidwhighds in amixture with
correspondi ng 4, gg?,g able salt of the conpound of Fornul a
. 28 July 2004Ph l %%5%%%}'(%@ /02190 For preparing pharnmaceuti cal
conposi 1@ons from tlheatﬂﬁsmhmanllvet:ompmenprsmaﬂ wiithubetarties haylilagtliaceut ically
acceptabl e carrier Gan be either. soli q | d, Solid preparati ons
i ncl ude pomder'ke,cesfﬁ‘g é'fdéng?fop?%‘es gBro P(? tagdco@ ﬁ“t gshape angd
di spersi bl e gradgiRdesifedsol id carrier can be one or nore 5 substances which

may al so act as diluents, flavoring agents, solubilizers, [lubricants,
suspendi ng agents, Hhierasiders agddahlety pr mycﬂmﬂeﬂomﬁwmmwmﬁagents

or an encapsul I y d|V|ded
solid which é\e“g‘)fn;ﬁ%( Ed‘%c\?\n"{pﬁ“& \gqﬂ‘%*itlﬁner}"t‘h iV 06 gnac‘fsmg%l%gg onent .

I n tabl éﬁsb t (fjmagre*smmtmam,aﬂemugaﬁ lmose,cbemﬁ ldekirin, ﬂ&fchtj gelative)\(ag @ghihe .

necessary bindin ertie i tab ort ons and conpacted in the
shape and si Z8° tﬂ@@f’ﬁ'@ﬂs sﬁﬁi“tﬂ @L\-‘g‘?%t% &“&B‘Y%?‘ €8%@ai n from
five to about KfKen theleCERY tefth ‘H&ﬁmﬁﬁéﬁ'%nﬁ&m@wﬁmluﬁé%@kﬂrﬁmmbﬁ' ers

are magnesi um car bonat e,
of the active compound with encapsulating material as a carrier providing a

capsule in which the active component, with or without other carriers, is
20 surrounded by a carrier, which is thus in association with it. Similarly, cachets and
lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges can
be used as solid dosage forms suitable for oral administration.
For preparing suppositories, a low melting Wax, such as a mixture of fatty
acid glycerides or cocoa butter, is first melted and the active component is
25 dispersed homogeneously therein, as by stirring. The molten homogenous mixture
is then poured into convenient sized molds, allowed to cool, and thereby to
solidify. |
Liquid form preparations include solutions, suspeﬁsit;ns, and emulsions,
for example, water or water propylene giycol solutions. For parenteral injection, ‘"
30 liquid preparations can be formulated in solution in aqueous polyethylcnc glycol '

solution.
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15 magnesi um stearate, talc, sugar, |actose, pectin, dextrin, starch,

gel atin, tragacanth, nmethylceilulose, sodium carboxynethylcgll l.1| ?g&; a |l ow
mel ting wax, cocoa butter, and the like. The term "preparatT ﬁuy

i ntended to include the formulation _of the active conpound with

encapsul atj@gysEedeeri al as a carrier ploviding a capsul e i npoRivsh/dz®
active conponent, with or without other carriers, is 20 surrounded by a
carrier, which ist ' | af:d ] S 0 : nd

| ozenges are incl ud%&ﬁe&%g?@?@@%ﬂa er@a@aﬁu@ﬁ%ﬁﬁbﬁggﬁﬁééﬁnd

| ozenges can betivesethpasers di vdted andaddidpsuimbieudolarimte, flavors) stabilizing, and

adm ni stration. .EFor.preparing suppositories, a |ow nelting wax, such as a
m xture of fatf}k}"ke&tqu(f ?’?3@8‘?56"88 or cocoa butter, is first melted and the

active conponent iSA%@eéﬂs%ﬁﬂfcﬁﬁdni‘ﬁﬁﬁBﬂ'T@PéﬁlNse@&ﬁb@ﬁhﬂe%&s@bgﬁiﬂ%ﬂi% ng. The
V4 ,

nmol t en honogenous mi xture i's then poured into convenient

. al | oned td coolfinelysividedbacsive cemponest itovatpr with yiscaus maseriph splirasmawrad of ncl ude
‘sol utions, sus ' apnd- ' f QL4 wat er
o opyl one. b o BB s Ao it fuionel Q6T ymbfhly Flenffond 30

preparations cathebeweldnowhatspandingagénts.i on i n aqueous pol yet hyl ene gl ycol
solution. 28 July 2004 i | c) 01/56556 11 PCTI US01102190 Aqueous

sol utions suitable ?O'BFIHF%S%?%RW%‘Q% é'ETFW‘ﬂg"Per_ active
conponent i n Wbieriddkhafdl Bifore wid, 3 1iuia Thidk g{agﬁméﬁ@fb%&x aéﬂaﬁa';yulaﬁfﬂ.n& and

thickenigg agents as desired. Agueous suspen ns suitable for oral use can
be made

di spuekligyd forms igclpdesolytions,ugpensions.iand comipponseThesen water with
i teri . » . '
rethyl cel 1 ul oo Sreraiils Aty DBl e iuckXD G Se Shifffonchf Shitians. Aayes,

suspendi ng agentabilizédssbuffers; lartifivial and namtl dweaeners) idiypersahis Ohickedbrsh ar e

I ntended to be cg verted, shartl before use, to liquid form preparations
for oral adnini gentg,an G}E?ﬁ'ﬁ-qui d forms include solutions,

suspensi ons, and empisd PRRKded 1R I5piPA O AlchA3BolBNich 20E&! ’bﬁd'uﬁ ddhdion to
the active conponent, col orant s,&%l avors,ﬁltebst a%I I gers,é E’u eréf,?J girls{’i ficial
and natul%l sweelutnns, sintwienthicng st like. tAliso kneihuled are topicalfiorm prepgratigent s, and
the |1 ke. AlSO A0l |gfids Jafed, BRinilins GV RECHR'HRE! FB5ical foltnGhepdiidns © #2™

may be prepared by combining one or more film-forming agents and the active
¢ - component in finely divided form or in solution. Film-forming agents include,
stearyl alcohol, cetyl alcohol, propylene glycol, glycerine,
20 carboxymethylcellulose, hydroxyethyl cellulose, and the like and are well-known
to one skilled in the art. :
- Examples of vehicles for application of the active compounds of this
invention include an aqueous or water-alcohol solution, an emulsion of the oil-in-
- water or water-in-oil type, an emulsified gel, or a two-phase system. Preferably,
25 the compositions according to the invention are in the form of lotions, creams,
milks, gels, masks, microspheres or nanospheres, or vesicular dispersions. In the
case of vesicular dispersions, the Iipids of which the vesicles are made can be of
the ionic or nonionic type, or a mixture thereof. |
In addition to the above-mentioned film-forming agents, various other
30 ingredients can be incorporated into the compositions of this invention for topical
administration to improve their therapeutic efficacy and stability. These include

antiseptics such as benzyl alcohol and suitable skin-permeation enhancing



15 solutions, ointnents, and the like. Also included are topical form
preparations such as jellies, pastes, ointnents, salves and égﬁ%%ggg

Topi cal form preparations may be prepared by conbining one %

filmformng agents and the active conmponent in finely divided formor in
sol uti Onwdﬂ)i/ﬂs%@r m ng agents includ@ stearyl al cohol, cetyhseisenbo!,
propyl ene glycol, glycerine, 20 carboxynethyl cell ul ose, hydroxyet hyl

cellul ose, and the |like are wel | - kn 0 Qne skilled in the art.
el os of *weabials 16 Al Rpieedts and S Wi These Moo o el brovm i

I nventi on i nclgidekBredasuRaws or water-al cohol solution, an emul sion of the
oil-in- water or water-in-oil type, an enulsjified gel, or a two-phase
system Preferabl y,Tll@haﬁéa%Hf%i’F‘?Piaﬁ‘ﬁgnb&ﬂ!ﬁfeﬁ%lqwﬂ%%agmtin@ﬁchre in
the formof | ol is SWbhK S : Xl %ﬁ% or
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di spersi Bns, tduantitigs eftheictivh coinpoiert. ke ivaitdesapedoma den ecapdvkagdd t he ionic .
or nonionic type, or a mxture thereof. |In addition.to the above-ienti oned

filmform ng tion, the, RiGKass CARIAIRIRE istiFle QUARHNSS Of Rreparalign. SAESat ed i nt o
the COMPOSI {1 0kt b, CajXAe] 8 dodicksaR vl or AHTINSSAISUnkO | TP OVe

their therapeutic effi cacieand stability. These include antiseptics such
as benzyl al cotspgeframaan bepicapsyle, blesraaehet, ardozenaeitsalf gr kgawbe the2004 WO

01/ 56556 12 P - | | ' H%I sebecate and the like.
These i ngredi gﬂpg‘ﬁ%aégv\e ;kg%@{%&%{ﬁ cskg#%e in the art. The

phar macd0ti cal prepThaduantiyi of aptied eonagoingntiin awnitidosopregratiqr wmy be vardedh

form the preparation |is subdivjded intq unit doses, containing appropriate
5 quantities o9 adistestfrom d Tag e, Preferably; 10 mag i 00 e assordibe Sihg )
packaged  prepairftilFappliBRioRanH BEpARAIRY BF etk SSthidnBntd ¥RE EbhpSskid |

. preparation, such as .p acketed tabl ets,s( cgagsu es, alﬁ%:l lpl)owders n v@al S or
anpoul es. Al sosan, ifalegingd, also centaio othar gowpatitle therapapan dgentst abl et , cachet, or

| ozenge itself, or {t.can he th r Late nu r.of anyv. of .these in.
backaged form 10 THEARafE bO 5 ~SRR0ER Befmaf P ienieof MiaSl gbiES,

pr epar atlson naghelkempdthdiditiliosd indhe pliahadoudoal imétBod 6f thidGhveidon pareber abl y 10
ng to 100 ng according to the. particular application and the potency of

the active conpOR@Hteredaithe yutinl dosags of aboup 1 mg topbent K9 mg perilogrami n™ ot her

compati bl e t heggRe W shcl? 34 Bieciveanidift, 3R & Lﬁﬂiﬁﬁﬁ € Alseb d
treat nent of seb&ﬁeo&sc%ll angeccﬁ sorcﬁgﬁé, 15 lt e cC rrpounSs utﬁ{clgélsg ﬁl|dn t he
phar maceut ical seeegtieneinbibitingiasount; antAFAT inhibiting amount, and an ACAT and

AFAT inhibiting amount will generally vary from about 1 mg to about 100 mg per

-

20 kilogram of body weight per day. A daily dose range of about 25 mg to about
75 mg per kilogram is preferred.
In determining the effective amount, the acne-inhibiting amount, the
~ sebaceous gland secretion-inhibiting amount, the sebum production-inhibiting
amount, the AFAT inhibiting amount, and the ACAT and AFAT inhibiting
25 amount a number of factors are to be considered by the attending diagnostician.
As such, the dosages may be varied depending upon the requirements of the
patient, the severity of the condition being treated, and the formulation of the
compound employed. Determination of the proper dosage fdf a particular situation
is within the skill of the art. Generally, treatment is initiated with smaller dosages
30 that are less than the optimum dose of the compound. Thereafter, the dosage is
increased by small increments until the optimum effect under the circumnstance s
reached. For convenience, the total daily dosage may be divided and administered
In portions during the day if desired.



adm nistered at the initial dosage of about | ng to about 100 ng per
kilogram daily. As such, an effective anmount, an acne-i nhi bi, unt, a
sebaceous gl and secretion-inhibiting amount, an AFAT i nhi b|t ng a unt,
and an ACAT and AFAT inhibiting armg t wll generally vary fromabout 1 ng
to about MOoensesser 20 kil ogram of body wei ght per day. A JdBCTAISUI#E290 ange
of about 25 ng to about 75 ng per kilogramis preferred. In determning
the effective amuniay dxafipRCéTeniordlifidtiliondROWS., the sebaceous gl and
secretion-inhibiting armunt t he sebum production-inhibiting anount, the
AFAT inhibiting anount, and the ACAT and AFAT inhibiting 25 anmpbunt a nunber
of factors are FéblﬁbFQ!'m‘t‘huﬂér ed by the attending diagnostician. As such,
,the dosages nmay PRediét! ied dependr ng upon the requr renentssﬁouhpﬁgzpati ent,
"the severity of—the=tons - he
conmpound enpl oyed i; , fosage for a p%?tr cul ar
-Situation is wt h| 2;6td1€018‘ﬂpyil-ﬂmlyltemrat General ly, treatnent is initiated
‘with snaller dogaggss 30 that are |ess than the optimum dose g4 the
conpound. Thereg.fte[jih &e do age is increased by small increpents until

t he optinum eff gt cr rcumstance i s reached. For coffenience, the
total daily dos&gmstassh {pastel vi ded and administered in portioh® during the
day if desired. Magd &mllﬁlsgéa,%gpé%ﬁo 01/56556 13 An exanpl e of angoral

formul ati on foll ows bI et Formul ati on: PCT/ USOL/ 02190—!-ngr-ed4_en.t.Armunt
(nmg) f(2,4, 6-triisopt8 phenyl)-acetyl) sulfanic acid 25

2, 6-dii sopropylphenyl ester Lact ose50 Cornstarch (for m x) 10 Cornstarch

(past e) 10 Magnesi u f.am cid, lactose,’
ang cornstarch (fomm?ﬁﬁa’%lgaél?i‘ gmgé)%‘g& uni 8&%(@%@86%@ar ch (for
paste) is suspenifenhiiy THE Gomktawch (fumipaste)ds susperaleddn 200 inll, ¢ftvidiér 4nd hefted Or m a

- paste. The pasigy] s%'n!ilr?geg fortn grpéasrtg l'ﬁtc%agtg s uns1ec)l< ?odgggt\lligtg ‘the mixed powders.

5 The wet granules are passed through a No. 8 hand screen and dried at 80°C. The
dry granules are lubricated with the 1% magnesium stearate and pressed into a
~ tablet. Such tablets can be administered to a patient, such as a human from one to
four times a day for treatment of sebaceous gland disorders.

An oral solution is prepared having the following formula:

Oral Solution:
Ingredient Percent by Weight
[(2,4,6-triisopropyl-phenyl)-aceryl |-sulfamic acid, 2.0
‘ -f:' ) 2,6-diisopropyl-phenyl ester :
Ethyl aicohol " 10.0
Benzyl alcohol 1.0 '
Peppermint flavor 0.2
Vanillin - 02
Polysorbate 40 o 0.1
Sucrose 50.0
Purified water Balance o

10 The ingredients are combined and mixed to form a uniform solution.



5 The wet granules are passed through a No. 8 hand screen and dried at 80C.

The
into a tablet.
human from one to

dry granules are lubricated with the 1% nagnesi um st eargé & Iagﬁoggr essed
Such tablets can be adm nistered to a patient;’ &
four times a day for treatnment of sebaceous gl and

S a

di sor der | solution is prepdded having the foll ow 9&dihide O al
SWP%QIS&%@
ngredr en

Sol uti on: t Percent by Wi ght

2,4,6-trii - | ) - tyl].-sulfam 1d.2.0
phenyl ester Bl hyl  AERORGIPt TRuiteshe Bohig sSteesiime,

2, 6-diisopropyl
mnt flavorO0.2

Vani I 1in0.2 Pol ysorbate 400.1 Sucrose50.0 Purified waterBal ance 10: The
i ngredi ents ar eTepdeddiGed and m xed to forma uniformsolution. 28,July 2004

WO 01/ 56556 14 7
Gel : PCT/ USOL/ QZ£8L

liq"nnr edient

Percent . by \\di ghf

[S prepar ed—travig—tthe—fottowng—c

(2.4

TR S ™

phenyl ) - acet y| | {&di6-wiisoprapyi-pheryl)swetyd]-gdfamic apidopy| phenyl e®38  Propyl ene

gl ycol 20.00 Et hagekis
(trademark)] 1.91_0
hydroxide IN to

sodi um hydr oxi dgt _
of sodi um hydr ogafiexyhania pslyiiee [CarkbmELo40La8E

o h gy vi nyl - pol ynmer [ Carboner 940
dé}%xﬁgfhfl;lmcel | ul ose 0.40 Benzyl al cohgq)|
2o 2

gP-P’lg giy% i1l ed water Bal ance The conponent s <0t

er than

arad conbined to yield a honogeneous di sper 2080. Addition

| di ng a reagyyt o-use

semsolid. 5 A ﬁ;&%}q}éﬁyl%ﬁlﬂ&r&ed consi sting of: Topi cal Cream&40
Benzyl alcohoi 1.00
Sodium hydroxide 1N topH 6
Distilled water Balance
The components other than sodium hydroxide are combined to yield a
homogeneous dispersion. Addition of sodium hydroxide causes the mixture to gel
yielding a ready-to-use semisolid.
5 ~ A cream is prepared consisting of:
Topical Cream:
Ingredient Percent by Weight
[(2,4,6-triisopropyl-phenyl)-acetyl]-sulfamic acid, 0.50
2,6-diisopropyl-phenyl ester
Stearic acid 7.00
Stearyl alcohol 5.00
Cetyl alcohol 2.00 9
Glycerin 10.00 o
Sodium laurylsulfate 1.00
Propylparaben 0.05
Methylparaben 025
Disodium edetate 0.05
Distilied water Baiance

The first four ingredients are heated to approximately 70°C to produce a 1

uniform melt, The remaining ingredients are combined, heated to approximately

75°C, and added, with mixing, to the previously prepared melt. The emuision,

.00 Sodium _j-



| ngredi ent Percent by Weight ((2,4,6-triisopropyl phenyl)-acetyl]-sulfamc
acid, 0.50 Z 6-diisopropyl phenyl ester Stearic acid 7.00 %'%Ie‘?qr é@of' cohol
5.00 Cetyl alcohol 2.00 dycerin 10.00 Sodium |l auryl sulfd Y

Propyl paraben 0.05 Methyl paraben 0.25 Disodiumedetate 0.05 Distilled
wat er Bal ayygmi/kbeef i rst four ingredi dits are heated to appr dTressiley1s60C t 0
produce a wuniformnelt. The remaining ingredients are conbined, heated to

approxi mat el y . ] L X ' repar ed
ot The emut oeTor5s, iEeiREyoBl) Howihionbita b phOEAR: FEEH Sudul G
formed, is subsa@eamnt!|y honogeni zed and cooled to yield a snooth whi Ite
cream A lotion is prepared havi t.he f% gowl ng conposition: Topica
_Lotion: Ingredient Peéi ‘59‘%“’8%?"‘[‘% She o4OV g ORI
"phenyl)-acetyl]-sul fanmi ¢ aci d0.50 2, 6-diisopropyl phenyl ester 1.00

d yceryl nonost qapiarLdtapr opyl pal mitated. 00 Pol yethyl ene glycol 400

. di stearate2. 00 . » y-l—s-uH—eﬁ-S—@O
Distilled water E The first four | ngredients are co feBEoRWEEE at ed
to approxi mat el {26 Gtriisepropprphanyle-dcatyli wulfgmicatcicon to a m xt ur €.50f t he

remai ni ng i ngr edi @MY-siisoptapyi-Fhenghidsty

Glyceryl monostearate 1.00

Isopropyl palmitate 4.00

Polyethylene glycol 400 distearate 2.00

Glycerin 10.00

Y Methylparaben 0.10
’ Sodium cetylsulfate 5.00
Distilled water Balance

The first four ingredients are combined and heated to approximately 70°C,

5 then added with agitation to a mixture of the remaining ingredients, also at about

70°C. The emulsion is appropriately homogenized and cooled to produce a

smooth, white, pourable lotion.

A topical solution is prepared having the foliowing composition:

Topical Solution: i
Ingredient Percent by Weight
{(2,4,6-triisopropyl-phenyl)-acetyl]-sulfamic acid, 0.50
. 2,6-diisopropyl-phenyl ester

Propylene glycol 20.00
Ethanol 50.00
Benzyl alcohol 1.00
Disodium edetate 0.01
Pi'opyl gallate 0.10
Citric acid 0.20
Sodium hydroxide IN topH6
Distilled water Balance

All ingredients except sodium hydroxide are combined with agitation, and -
10 the pH of the resultant solution is adjusted with 1N sodium hydroxide, to pH 6, to

yield a free-flowing, quick-drying topical solution.



70C. The enmul sion is appropriately honogeni zed and cool ed to produce a

snoot h, white, pourable lotion. A topical solutionis prepargéi%]a h@g t he
fol |l owi ng conposition: Topical Solution: IngredientPercent b Yé

[(2,4,6-triisopropyl phenyl)-acetyl]-sulfam c acid0.50 2,6-diisopropyl

phenyl es&@; 1%?5580 Propyl ene gl ycol HBthanol 50. 00 Benzyl al cadplidoiRRiee
D sodi um € e({ atel. 01 Propyl gallate0.10 Ctric acid0.20 Sodi um hydroxi de

INto pH 6 Distilled, wat er Bal anc | 1. i ngredients, except,.sodi um hydr oxi de

are conbined with a% prgﬁocﬁqutﬁmﬁsmweqq?gafee&ﬁ@gw sol ution is

adj usted W th {Npepskiation ByMi@ssdiges t0 pH 6, to yield a free-flow ng,

qui ck-drying topical solution. 28 July 2004 WO 01/56556 16 PCT/ USQOL/ 02190

Materi als and net hods of the instant invention are as follows: 1. :
Preparation of SeluHeBSones Sol utions: A \Wash buffer (300 nmM Sucrose, 5 MM

DTT) 102.7 g sycros LAt S l, L. B.
Honogeni zi ng b&fferﬁ(ra&ggﬁﬁgru Pgrrﬁ%ﬂ'thhqsgupept Pr@ngi'g:gny e‘rglée-l.g?{/]c%l -bis
(P- ani noét hyl et her Hithiethreitod BTT Y +avcitef tp EGTA] ). Prepare wash buffer as

above incl udi ng 25 | eupept i.n.an EGIA. C. .Pho e Buffer (0.2
M pH 7.4) ConBine &%ﬁ%%@bﬁ%@fﬁ%ﬁwcﬁﬁ“?ﬁ yelPibr i ng
to 1000 nL with wat gf-amintReHy! Bitled Metra-2diit 8¢idi[BGTIA]Y. Pepitd Washi tuffef ad. 1 N
H3PO4 or 0.1 N KOH M crosone Isolation: Preputial dand (PG renoval from
rat or nouse 15a) above including 25 mg leupeptin and 380 mg EGTA.

C. Phosphate Buffer (0.2 M, pH 7.4) Combine 100 mL 1 M KH»PO4 with
10 100 mL 3 M K»HPO4 and bring to 1000 mL with water. Check pH and
adjust to pH 7.4 with either 0.1 N H3PO4 or 0.1 N KOH. - \

Microsome Isolation:
Preputial Gland (PG) removal from rat or mouse
a) The rats or mice are anesthetized with ether, and the PGs are removed and
15 placed in a beaker containing wash buffer (ice cold).
' b) As soon as possible, the PGs are homogenized in a Potter-Elvehjem
homogenizer with 15 mL of homogenizing buffer. The homogenizer is

kept in a small ice bath. Work the plunger until it reaches the bottom of the
tube 10 times.

20 c) Dilute with homogenizing buffer to a volume of 200 mL.
d) Pour homogenate into 15 X 100 mm sorvall tubes in an ice bath. Each tube
holds 13.5 mL to the mark. “
€} Spin in Sorvall Centrifuge at 5°C, 10,000 rpm (12,000 x G) for
15 minutes. _ |
25 f) Remove the fats floating on the top with the fiat blade of a.spat-ula and
decant the supematant into fresh tubes. )
g) Repeat Steps e and .
h) Carefully transfer as much of the supernatant as possible without
disturbing the debris at the bottom of the tube to ultracentrifuge bottles for -

30 50 Tt or 60 Ti Beckman Ultracentrifuge rotor. The tubes are kept in an ice
bath. | o



20b) c) d) 25e) f) 30g) h) The rats or mce are anesthetized wth ether,
and the PGs are renoved and placed in a beaker containing V\?Egh Ib%@zﬁr (ice
cold). As soon as possible, the PGs are honobgeni zed in a Pot yule j em
honogeni zer with 15 nL of honobgeni zing buffer. The honogeni zer is kept in

a smal | i o kaeise VOrk the plunger udfil it reaches the botgepusigaive tube
10 times. Dilute wth honogenizing buffer to a volune of 200 ni.  Pour

honogenate intg 15 x_ 1 I | tubes in.an i h. Each tube holds
13.5 nL to theﬁrrar kémbp “ﬁ%agﬁlegiéYWéB}?P?"Wﬁﬁs aéig%@?‘_sﬁ, BDBEP‘Hrﬁt(lz, 000 x
G for 15 mnutes.igRenove the fats floating on the top with the flat bl ade

of a spatula and decant the supernatant into fresh tubes. Repeat Steps a
~and f. Careful®y trRisedrdsuptsnatareh of the supérnatant as possible wthout

for 50 T or o Ti~ 3Dkt O P ERE, Bytstepie? 436 baif ot RBfRen a8 biept [ - an
ice batk. 28 July @aﬁ@%c%?e%%g%ﬂ%l g{vﬁﬁ%&?&} alfﬁe.acg,}%l[ﬁ‘alslge in the

Beckman U tracentrifuge or our " a card

supernatant. k) AddlS mhbihoofogeniZerMMéaBiBottie ivithil nilbof buffdrant eafisfer toldag bottles

in an ice 5 bath. th ole pellet logpose with a teflon rod and
transfer to a 15 m.‘ﬁ%%@gg?ﬁ @@wﬁmﬂetﬂ?&ﬁ 1 Qﬁgﬁrtlﬂoﬁl%im%ﬁg%ﬂﬂ’&rh%d
transfer to ong of Alidit bfté Chasvididalal alﬂggdoggil\,})m&uj@ﬁulag&{_%e Honogeni ze

gently by hand. Aliguot into Cryovials SNa geneTM and store in liquid
nitrogen. The microsomes remain active for at

east 2 years.
10 m)  Determine the protein concentration of the homogenate by the Lowry
Oy method. Dilute 20 pL. with 180 uL saline and assay 2 x 10 pl and
- 2 X 20 pL. Note: KPOy4 will cause a precipitate to form during tﬁc Lowry
procedure (Lowry O.H., Rosebrough N.T., Farr A.L. and Randal R.J.,
J. Biol. Chem., 1951;193:265-275). Desired protein concentration is

15 20 mg/mL rat or mouse PG microsormes.

I. ACAT Assay

Solutions:
A..  Sucrose Buffer (300 mM Sucrose, 40 mM KH7PO4, 50 mM KCl, 30 mM
EDTA, pH 7.4). Prepare 1 M phosphate buffer. Dissolve 70.89 g KoHPOy4
20 and 12.65 g KHpPO4 in 480 mi water. Adjust pH to 7.4 with KOH or
) H3PO4 as needed. Adjust volume to 500 mL with water. Combine 20 mL
' 1 M phosphate buffer with 1.865 g KCI, 51.35 g sucfo;;e, and 5 mg EDTA.

Adjust volume to 480 mL with water, adjust pH to 7.4 as above and bring
to 500 mL with water. Pass final solution through 0.45 pm filter
25 sterilization unit (e.g., Nalgene 450-0045). o
B. 1% methyl-B-cyclodextrin: 10 mL sucrose buffer plus 100 mg
methyl-B-cyclodextrin.

C. [4-14C]Cholesteryl or {1-14C]Hexadecanol. Evaporate the toluene from
the vial, Re-suspend_ radiolabel in 0.1 mL 2-propanol. |



m crosones remain active for at least 2 years. 10 n) Determ ne the protein
concentration of the honogenate by the Lowy nethod. Dilute %E 2§Mh 180
L saline and assay 2 x 10 L and 2 x 20 ILL. Note: KPO4 wil| %
precipitate to formduring the Lowy procedure (Lowy O H , Rosebrough

N. T., FarwoMlssssgnd Randal RJ., J. Bi%l. Chem, 1951; 193: 26GR-#ddyn2498si r ed
protein concentration is 15 20 ng/niL rat or nouse PG mcrosones. |Il. ACAT

Assay Sol uti S: crose f 300 KH2PO4, 50 niv
KCl, 30 mM ED @9"4) aEZIM{B Wm“ﬁjg?uﬁf*‘éf’l &Ogﬂ'&g@éﬂwb 89 g
K2HPO4 20 and 12. %e@zymazemgma 0413102§71n mhgrsucre@le merpﬁoﬁeDs?oréaw th KOH or
H3PO4 as needed. Adjust vol une nL with water. Conbi ne n. 1 M

phosphate buffer w- ﬂG_LQB’GEF%f%F°2%uMw@1m¢$§@ﬁcmtm¢rgoma Adj ust

vol ume to 480 st pHto 7.4 as ove and brin to 500 -
m. with water. Pass[&?cmﬁéﬁpa ﬂ‘i’P"!‘TﬁM&ﬁPﬁ%ﬂS’%ﬁp iaIHexadecanal—sLabeldd zat i on

It Nal VIFERSE n1_
bt for prus 100°D netﬁ%?@‘é“;%%@{?ﬁ?“&&fﬁ*ﬂ@f%%" Bl o, o oo

(1- 14C] Hexadecanol mﬂﬂaydmhs;lcrmbuffmﬁnewemmmmmmd?esm end

b O eoy! Coenzyme HUETRARFERSL o g@ﬁv‘%gfé:«@%@ém&?@n%q'%%“??i?”g"
coenzyme A (Sigma Q.50 radioldie] to difuséd 1afeosdriels 8§ suthRt@in g ﬂéedle 10C.
Dilute 5-fold to 200 gMw th sucrose buffer just prior to assay

[ 14C] Chol est eryl - Ldb#edaiciasems solption and qmﬂ@wmmlsyhngebmmmts

M crosoggs. Dilute | mcroso Lo t ei.n

milili tF(Zr with suc:fﬂ%\é‘e%u% or ogP?anﬁEoBTD%%Bgap%:&s@g@m

sol ution, use gl assahqymtloﬂg@lu(idﬂahyll@tﬁﬂscln@?a%&@di[nuny@.@@aﬂdedra“Sfer 2.5 p’L)
of radi oI abel to diluted mcroso(ﬁ;‘s by subnerging syringe needle in the

. m crosome sol uti on 2pRWxiRFtely idrg 1GMdpne/'md; inabé mycrosomengpdutgent ents. 10 Fl ush
syringe once th nj croso Iutl rm m._i al i quot of
sol ution by Iv%w d "d‘ﬁﬁf’i"}?‘a% é@gﬁfﬁgssﬂlgégiﬁgﬂ?@ﬁgﬁ@lrmtel y 4 x 106
dpmfmi in the m C”{é&{’é@nﬁ%di%%ml,water.
15 -G Test Compound Solutions. Test compounds are weighed to make either
1 mM or 4 mM stock solutions in dimethylsulfoxide (DMSO). These

solutions are used to prepare DMSO solutions containing 40 times the

concentration of compound to be tested. These solutions may be prepared

24 hours prior to the assay and stored at room temperature.

20 ACAT
Assay Procedure:

a) Duplicate samples are prepared by adding 5 p.L of test-éompound solution
to each of two assay tubes. Controls and blanks receive 5 uL of DMSO.
Control and blank samples do not contain inhibitor. thc: Incubations are

25 performed in 110 x 17 mm, polypropylene, conical bottom tubes |

(Thermowells).

b) Add 100 pL of 1% mBCD solution to each tube.

¢) Add 20 pL of desired concentration (mg/mL) radiolabeled microsomesto . -
each tube. |

30 d) Incubate assay tubes in a 37°C shaking water bath for 30 minutes.

13



F. Acid Quench Solution (0.5% H2SO4). Add 0.5 nL 36N H2SO4 (concentr at ed)
to 100 nL water. 15 G Test Conpound Sol utions. Test corrpound%s< 3r§ %isghed
to make either 1 mMor 4 mM stock sol utions in di nethyl sul f6X1%%é2P¥Ns0) .
These solutions are used to prepare O solutions containing 40 tines the
concent r amwon/ssssconpound to be testéd. These sol utions mayPoRgsSoRgEsed 24
hours prior to the assay and stored at roomtenperature. 20 ACAT Assay
Procedure: a) BD'IOIISﬁr&h&?éﬁﬂﬁ&ﬁbﬁﬁ&iﬁg?@ﬂ%?zbygﬂﬁ‘&%gl&e il A to 1
test-conmpound solution to each of two assay tubes. ntrol’s an B*anks
receive 5 L of DVSOubesEXCGEHT BHE BIANKSsanpl es do not contain inhibitor.

Not e: | ncubatigps ar 5 ferfor L N X, 1 pol ypropyl ene, coni cal
_bottom tubes ?Ill'her %@J@‘F@)‘&“ﬁ)%&‘ 6&8@?“%{‘5@% m CD sol ution to each
tube. c) Add 2@)p. L TafeedSinires | LGk |

@) S B oo BB alioh MbPUBREAEn by o o,

m crosones to each tube. 30 d) Incubate assay tubes In

.bath for B0 mi nut es adding 30 gllof tIROHASOG qherch/sbhios. 19 PCT/ US01/ 02190 e)
Start the reaction by adding 10 pL of 299 pM ol eoyl coenzyne A to all

t ubes EXCEPT THE BLARpasfer A9 Lipfitheacidified selution fofthe presabsarbent drea ofhe bl anks.

g) Three m nutes af : oyt _co A addition, sfop the reaction by
5 adding 10 L of the HE@%EL%@#X caﬁfﬁi,&gﬁ?%)wqﬁlhﬁg%pﬁﬁpn@thm@w
aci di fied sol ution fer4ninupsenddeeissdlin aineahPipen Whaimhy] bdi@:ﬁ%ééﬁé’%&@ gel

TLC pl ates, which ar _i%ﬁg_grged on a hot plate for 5 mnutes an
devel oped in trimet ﬁfﬁr ¢ Bingls contpining Rdiolahebare detseied and gaamata) by The

bands corg ai ni ng ra?h@pﬂ&%ggﬁgu%g%Bﬁguﬁpﬂgg%%ﬁéﬁ‘%ﬁgﬁmﬁﬁr& 0 Dat a

phosphorinl aging with a Mol ecurl ar nam cs p ger.

Anal ysis and Statistical Evaluation TLC will resolve free alcohol fromits

ester. The rel dlli DetaAnalpdis afd StadsticabEvdlydtioy | 1 each of those bands is

- determ ned by phospRré gi rlg This data is used to calculate fraction of
AVIHTES

ester formed as E E ve free alcohol from its ester. The relative amount of
- radioactivity in each of those bands is determined by phosphorimaging. This data
is used to calculate fraction of ester formed as E/E + A where,
15 (% Inhibition = [(Ec/Ec + Ac) - (EVEL + At)] x (Ec + Ac/Ec) X 100)
Where, E = Ester band intensity and A = Alcohol band intensity. The
concentration of inhibitor producing 50% inhibition (ICsq) is calculated by a
nonlinear least squares fit of the data to the logistic function:
Y = 100/1 + (X/O)b
20 Where Y is percent inhibition, X is the inhibitor conceﬁtration, Cis the ICs(, and
29 b is an independent fitting parameter.
For this study, we are assuming )
-That the population distribution is at least approximately normal.
-If X}, X3,....XN is a random sample from a normal distribution, the

25 - standardized variable,
T=x-u
S/\n
has a t distribution with n-1 degrees of freedom. | -
Hot it =g |

30 -Ha: p<pt, against the test statistic T.



15 (% Inhibition = [(Ec/Ec + Ac) - (Et/Et + At)] x (Ec + Ac/Ec) x 100)
Where, E = Ester band intensity and A = Al cohol band intensi%é/. TE@
concentration of inhibitor producing 50%inhibition (1C50) i Y €X9%¢ ed by
a nonlinear |east squares fit of the data to the logistic function: Y =
100/ 1 + (W(gll?ss Where Y is percent 20nni bition, X is the i pbrhisbtneieo
concentrati on, Is the 1C50, and b is an independent fitting paraneter.

F hi dv. : _ : , . , .
oast appr oxi Vi ol e 18 0 st uls 1t OB B BBl gret riepcinr
nor mal di st i bughRhleddd it tnRsedRSiaT sk WRA , istrie (heSihun has a

distribution with n-1"degrees of freedom -Ho: =g0 30 -Ha: |t<po agai nst

the test stati sdidtfibdtior®Pallowsy/core@dctidl od 2 r&eétich f%@ioﬁ@'mﬂ%@ﬁel/m Ho is
true, the test statistic has a t distribution with n-1 degrees of freedom =
Know edge of t HEobability ds eantolled atthg desited fgwel-on when Ho is true (the "nul |

| arror Probability i o ESWPESFRa - ofy hEGEN Shen i Mo op 1) 00 1 TE L ET)
= P (Ho is rejected ey 'ﬁmEﬁmHek'ﬁ}sfﬁrﬁlﬁbTﬁtﬁx@P%%Iés%%;e%r( H%va&?r

I nhibition of chol esteryll ester éCE) and wax ester synt hesi's

[ (2,4, 6-triisopstpyWh ispnhiests by KEyi§-tridsdpropyl-phenylacesylbsulfansiogeidpy | - phenyl
ester (compound, 1)...and 2.2-di net hyl - N- .

(o a6t ri et NG SAPRN e (olironnd DA 2YImEYENE od i n Tabl e |
and 10 Fi gure 102 di6\ridiathoxyphenfi-dodetaiasiis (domidand RpareWecited 9 Tebib 3GindSi Ng a
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which is the concentration of inhibitor in micromolar required to inhibit the
synthesis by 50%.

Table 1. Inhibition of Cholesteryl Ester (CE) and Wax Ester (WE) Synthesis

Compound No. ICs0 (M)
| CE WE
1 0.09 13.9
2 0.27 >100
. )
15 For each compound, the difference between wax ester synthesis inhibition '

and cholesteryl ester synthesis inhibition indicates separate enzymes are
responsible for wax ester synthesis and cholesteryl ester synthesis. The data
further demonstrate that compounds designed as inhibitors of ACAT are not
necessarily inhibitors of AFAT, as shown by the results for compound 2. The data
20 for avasimibe (compound 1) provide the first description of an established ACAT
inhibitor that is also capable of inhibiting AFAT. Such surprising dual inhibitory b
activity is beneficial in the treatment of sebaceous gland disorders because the |
wax ester and cholestery] ester products of AFAT and ACAT, respcctiveiy, form a

major portion of the sebum, which is secreted in excess by the sebaceous gland
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2 CE WE 0.09 13.9 0.27 >100 15 For each conpound, the difference between
wax ester synthesis inhibition and cholesteryl ester synthegj E i E&H"gl tion
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i s beneficial preserted inrkebleneand Gigusdbdmmmsaty it dvatimibedethe firaaad salyt he

t d chol esteryl ! t AT T, ively,
forma ‘major fanpsa sayp REOSE sbiRRiHInAa K APAR 0 wnexpeditiiual e’
sebaceous gl anihhdstidiby/ARATAn® AUAD bi 205Ribe brévidésbenbhin 2d SRiedtr | N9

r
epi sodes of seborrhea and the associated acne. In summary, the data

.presented i n TaHfesing feamydisprlarscharagieniaed by excess sehemaoerstion et arenohe fi r st

nexpect ed dupPouach b BmbRudlE oty AR AGRT, " e nibe pr ovi des benef i ts

to patients 5 suffering fromdisorders characterized by excess sebum
secretion that are not provided by conpounds that only inhibit ACAT.
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by 2,2-dinethyl-N-(2,4,6 10 trinmethoxyphenyl)-dodecanam de (conpound 2) and
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Figure 1: A denotes inhibition data points of wax ester synthesis in nouse
preputi al in mouse liver microsomes by [(2,4,6-triisopropyl-phenyl)-acetyll-sulfamic acid
- 2,6-diisopropyl-phenyl ester (compound 1) versus inhibitor concentration from
0.01 uM to 100 uM. Due to an IC5( >100 uM, inhibition of WE syathesis in

15 mouse preputial gland microsomes by compound 2 could not be depicted in
" Figurel.
In Figure 1:
A denotes inhibition data points of wax ester synthesis in mouse preputial
gland microsomes for [(2,4,6-triisopropyl-phenyl)-acetyl}-sulfamic acid 2,6- |

Ty 20 diisopropyl-phenyl ester (compound 1),

@ denotes inhibition data points of cholesteryl ester synthesis in mouse
liver microsomes for [(2,4,6-triisopropyl-phenyl)-acetyl}-sulfamic acid 2,6-
diisopropyl-phenyl ester (compound 1), and
4 denotes inhibition data points of cholesteryl ester synthesis in mouse
25 liver microsomes for 2,2-dimethyl-N-(2,4,6-trimethoxyphenyl)-dodecanamide
(compound 2). o
‘ The inhibition curves in Figure 1 show that both compounds 1 and 2 are -
potent inhibitors of rat liver ACAT. However, while compound 2 showed no
inhibition of WE synthesis in mouse preputial gland microsomes, compouﬁd 1
30 unexpectedly inhibits WE synthesis, having an IC50 = 13.9 uM. ™~



gl and m crosones for [(2,4,6-triisopropyl-phenyl)-acetyl]-sulfamc acid
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ester (compound 1), and denotes inhibition data points of chol esteryl
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2,2-dinmethyl -N-(2,4,6-trinet hoxyphenybLAg\qgecanam de (compound 2). The
inhibition curves in Figure 1 show that both conpounds 1 and 2 are potent
i nhi bitors;of rat, i . [AAEYY ] . 1 2 - 0
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[(2,4,6-triisopr o%lilfifé- pEE%% ﬂcﬁ%%ﬁ%ﬁw%tdlg am gouggllagdgis%@eréﬁ i sopropyl - phenyl

ester or a pharmaceutically acceptable salt thereof for the manufacture of

a nmedi canent fo j 0 i . The use accordin
to Cdaim 1Q'mherglhghﬁsgglédgn%fg§gr %ﬁq@e%kelﬁgggrﬂégg@%%b%ﬁéuse according to ’

Claim21 wherein said disorders are acnes. 4. The use according to Caim1l

wher e! n Sai.”.d d! §0¢ 'écéo?ﬂirg}})%ﬁa%ﬁ@%vhereﬁi sa;[ihﬁso ?Sa?é:é\tﬂésqi ng to Gaim 1.
wherein sald disorder Is ciliaris acne. 6. e use according to daiml
wherein said disorder is cystic acne. 7. The use according to Claiml
wher ern Sah-d d! §hd %';acdoﬁiilj\quF@ﬁa%q VAL saidBtiso Pis $Rdrais O d! ng to d aim |
wherein said disorder 1s vulgaris acne. 9. e use according to Caiml
wherein said disorder is senile acne. 10. The use according to Claim1l
wherein

i n sakd di o0l dlebedofifBR0 CRiRE wIRRARidkordd: RUALARGSHLT cal composi ti on
conprising an acne-i nhi bl 1 ng anount of a comnpoun naned
[(2,4,6-triisopropyl-phenyl)-acetyl]-sulfamc acid 2, 6-diisopropyl -phenyl
ester andga phafiaeeubisA b V1.A66SHL GO Fde s evsh use of a conpound
naned [2,4,6-trilsopr opy@ﬁhen@ﬁ) - ac%?ly ] - SSHGE{%% acra 2, 6-

di i sopropyl - phenyl ester or a pharnmaceutically acceptable salt thereof for
the manufact urg,of..a, :ggﬁi at 4 f td: The use according
to Claim1l vvherellﬂn Sgaf |g§§r er livg{egﬁer{sﬁglrdé & gg%gl?};o#%fmm. The use
according to Caim1 wherein said disorder is rosacea. 28 July 2004 23

| 8. The use according to Claim 1 wherein said disorder is vulgaris acne.
9. Thc use according to Claim 1 wherein said disorder is senile acne.
10. The use according to Claim 1 wherein said disorder is medicinal acne.
11. A pharmaceutical composition comprising an acne-inhibiting amount of a compound

named [(2,4,6-triisopropyl-phenyl)-acetyl]-sulfamic acid 2,6-diisopropyl-phenyl ester

and a pharmaceutically acceptable carrier.

12. A use of a compound named [2,4,6-triisopropyl-phenyl)-acetyl]-sulfamic acid 2,6-
diisopropyl-phenyl ester or a pharmaceutically acceptable salt thereof for the
manufacture of a medicament for treating acnes.

13. The vse according to Claim 1 wherein said disorder is perioral dermatitis.

14. The use according to Claim 1 wherein said disorder is rosacea.



15. The use according to Claiml| wherein said disorder is
corticosteroid-induced acneiform |esions. 16. A pharmceut 'fSaJ LESI tion
conprising a sebaceous gland secretion inhibiting anount of“a é 2@@

nanmed [(2,4,6-triisopropyl-phenyl)-acetyl]-sulfamc acid 2,6-diisopropyl -
phenyl ester and a pharmaceutically acceptable carrier. 17. A use of a
conpound naned [(2,4,6-triisopropyl - pheﬁgl )-acetyl]-sulfamc acid 2, 6-

di i sopropyl - phenyl ester for the manufacture of a nedi canent for the
treatment of di seases caused by sebaceous gland disorders. 18. A use of a
conpound napred [[p@yst aseording todjlrimpywhphramsald disedsr slchriiseortdreidiinluast agn@{ofn

di i sopropyl - phepyl, ester or a pharnaceutical ly acceptable salt thereof for
the manufacture of a nmedicament for inhibiti ng AFAT. 19. A use of a
conpound named [(2,4,6-triisopropyl phenyl)-acetyl]-sulfamc aC| d 2 6-

di i sopr opy phe % : r iting
ACAT and Qé%' aﬁ%gg@é:&% mF %og,% gﬂ{’r?sﬁg;&osg?ag%%}] g ég%e%ﬁ% ace am c
acid 2, 6- d| i soppbpydmmhmgameé£(f2ér6-tﬁiﬁpprap)rmh¢nyﬁ@e@tflﬂﬁldfahyc @@tfé@{ia@p@pslal t
t hereof for the e rq?ﬁ; i f i nhi biting sebum
production in apﬁ%l?rar?. %‘%a e agesdgégaﬂgggﬁﬁhlgec% ¢claim 20, which is used to
treat oily skin.

17, A use of a compound named [(2,4,6-triisopropyl-phenyt}-acetyl]-sulfamic acid 2,6-

diisopropyl-phenyl ester for the manufacture of a medicament for the treatment of

diseases caused by sebaceous gland disorders.

18. A use of a compound named [(2,4,6-triisopropyl-phenyl)-acetyl]-sulfamic acid 2,6-
diisopropyl-phenyl ester or a pharmaceutically acceptable salt thereof for the

manufacture of a medicament for inhibiting AFAT.

19. A use of a compound named [(2,4,6-triisopropyl-phenyl)-acetyl}-sulfamic acid 2,6-
diisopropyl-phenyl ester for the manufacture of a medicament for inhibiting ACAT and
AFAT.

20. A use of [(2,4,6-triisopropyl-phenyl)-acetyl]-sulfamic acid 2,6-diisopropyl-phenyl ester
or a pharmaceutically acceptable salt thereof for the manufacture of a2 medicament for

inhibiting sebum production in a human.

21. The use according to claim 20, which is used to treat oily skin.





