28 July 2004

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) Internationail Publication Date

G

(10) International Publication Number

9 August 2001 (09.08.2001) PCT WO 01/56556 A2

(51) International Patent Classification”; A61K 31/00
(21) International Application Number: PCT/US01/02190
(22) International Filing Date: 23 January 2001 (23.01.2001)
(25} Filing Langnage: English
{26) Publication Language: English

(30) Priority Data:
60/179,778 2 February 2000 (02.02.2000) US

(71) Applicant (for all designated States except US):
WARNER-LAMBERT COMPANY [US/US]: 201
Tabor Road, Morris Plains, NJ 07590 (US).

(72) Inventor; and

(75) Inventor/Applicant (for US only): HOMAN, Reyneld
[USAUS); 2448 Nixon Road. Ann Arbor, MI 48105 (US).

{74) Agents: FEDERMAN, Evan, J.; Warner-Lambert Com-
pany, 201 Tabor Road, Mortis Plains, NJ 07950 et at. (US).

(81) Designated States (national): AE, AG, AL, AU, BA, BB,
BG, BR, BZ,CA,CN, CR, CU.CZ. DM, DZ, EE, GD. GE.
HR, HU,ID, IL, IN, IS, JF, KP, KR, LC, LK, LR, LT, LV,
MA, MG, MK, MN, MX. MZ, NO. NZ, PL, RO. §G, SI.
SK, SL. TR, TT, UA, US, UZ, VN. YU, ZA.

(84) Designated States (regional): ARIPO patent (GH. GM,
KE, LS, MW, MZ, SD, SL. SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY,KG, KZ . MD, RU, TJ, TM), European
patent (AT, BE. CH.CY, DE, DK, ES, FI. FR, GB, GR. IE,
IT. LU, MC, NL, PT, SE, TR), OAPI patent (BE, BJ, CF,
CG, C1, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:

—  without international search report and to be republished
upon receipt of that report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

]
== (54) Title: DUAL INHIBITORS OF CHOLESTERYL ESTER AND WAX ESTER SYNTHESIS FOR SEBACEOUS GLAND
==== DISORDERS
—
=
m— 1004
— 804
—
==
] 60
— % Inhibition
= 401
20+
<
0.0- "’L T T ik T T
\.% 0.01 0.1 1 10 1100
@ Concentration of Inhibitor (j1M)
“E (57) Abstract: The present invention provides 2 method of treating sebaceous gland disorders comprising administering to a patient

in need of said treatment an effective amount of a compound named [(2,4,6-trisopropy!-phenyl)-acetyl)-sulfamic acid 2.6-diiso-
propyl-phenyl ester or a pharmaceutically acceptable salt thereof. Particularly, methods of treating sebaceous gland disorders are
provided wherein said disorders are selected from seborrhea, acnes, perioral dermatitis, rosacea, and corticosteroid-induced ac-
a neiform lesions. The present invention provides methods of treating acnes such as, for example, chloracne, ciliaris acne, eystic acne,

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



(57) Abstract: The present invention provides a nethod of treating
sebaceous gl and di sorders conprising sing admnistering to azag‘ml)}%& I n
need of said treatnent an effective anount of a compound nane
[(2,4,6-triisopropyl-phenyl)-acetyl]-sulfam c acid 2,b-diiso- propyl-phenyl
ester or a pharmaceutically acceptable salt thereof. Partic , t hods
of treati W§YE5R%ous gl and di sorders are O provi ded wher ei gbgglg%mc’f@orders
are selected fromseborrhea, acres Eeri oral dermatitis, rosacea, and

corti cost eroi d- i nBUALJ INEIBIZORS, RF| EBOPLRSTERRL FSTERNAND WK ESTER ovi des

methods of trealing achefrfplicror§s A*ABRSTaLANIDISORDERS ari s acne,
cystic acne, Kkeratosa ache, vulgaris ache, senrle acne, and nedi ci nal

acne. 28 July 2004 WO 01156556 | PCT/US01/ 02190 DUAL | NHI BI TORS OF
CHOLESTEROL ESTER AND WAX ESTER SYNTHESI S FOR SEBACEQUS GLAND DI SORDERS
BACKGROUND OF THE | NVENTI ON fﬂbb’pﬁfﬂﬁi s to a nethod for
~using a conpound naned 5 [(Z;E%;e%{étlﬁ?sopropy -phenyl’)-acetyl]-sulfamc acid
2, 6-di i sopropyl - phenyl ester or a pharmaceutically acceptable salt thereof .
for the treatnent o | SO Parti cul ods of
treati ng sebaceous ?%ﬁ%ﬁ%&g#@@?%ﬂoér%%%f,r %’graeébr?ﬁgsogl}{%n%ﬁés%rders
are sel edt ed f [(@phGalisopropwyd-phemylpacetyipsulbamic acided,Grdiisdpropylspheint ester aand
corticosteroid-i quced acpei for'g}’ge%tlons. 0 Acne is a gr %Ué) of

der mat ol ogi cal 2 EMETGBHEAWh PP PoftierthfiUERtmEnt ghebatepupgiand

etiol ogi es. Thﬁis@fd&k&?PﬂEcﬂﬁﬂ?ﬁnétﬂéﬂl%aﬁHé UHABINS glanbt!disthdets arfY ST C,
keratosa, and vulgaris. Inits vulgaris form it oCcurs primarily in the
face and trunRroyidedswhereingaid disprders apgnelested fom s¢bopthea,meti¢seperioralt  pr obabl y

causes nore «spal J to. those aff.licted than many ot her
di seases whi cﬁ%@%g’go%g%%?gg%ﬁgf@hdd ?gluﬁfid, ac%o%ﬁm% nore severe. The
basi ¢ | &6 on commonAkne isheprbawrof derplatclogien disdrdees Whichdrd As@GateCwRBai S the
conedo or "bl ackhead! of a?ﬁprhosebaceous follicle, The cqondition may be
mld and tran¥AY ofptiglogis. The eroup of asresiaciudes ghiosppcag, ciliEmiarysiiche ej ect ed
by pressure aggagyss Al viightit. an R VERaAs féHn, WECRS pRfiARIFin EESE SAENT . and
very disfiguring with _

: trunk areas, affecting the appearance of the patient. It probably causes more

mental pain and anguish to those afflicted than many other diseases which, from a
15 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
20 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
25 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

30 “peeling,” i.e., as astringent, agents for mild cases which cause exfoliation with



20 the nore serious cases causing cystic |lesions and frequently | eaving
permanent scarring. What appears to occur in the developnenégg g%ﬁﬁ?s S

an initial filling up of the follicle with a viscous, keratihous material.
This inpaction of horny material is the whitehead and bl ackhead. As a
result of B Lal growth in these 25 horny inpactions, t '
ruptures rtnitra |ng t he inflamratory phase of the disease which takes the

form of pustul pa:j g &s&l and nodul es. AIthough many different
approaches hav elS%‘Bﬂ SEsPmeef the keratinons pligs. Igrthe ot oS gasepmwheione  ar e

uni versally eff &thﬁ’&rc?%l@ﬁéﬁs%m%éé a%mtsdﬁygn%ésgérl i, Gne of the

commonl y used nethods for acne treatnent is t e use o |ng . e.,
as astringent, congems expressedyMadiousetber thtrapibs Memxmplqyadlsunhm vdecin8 Jul y

2004 WD 01/565 LS01/,0219 r enn e keratinous '
plugs. In the El@ gy’sgr %ng’efscgggov%o&% Lfgfleﬁp “b‘f‘“&??fel'&' CPAUcH s exists,
t he sameSare eteaxsmt:@d; smphymwmrﬁme&m Ster6iak HUrMoRX MefpYS dhick3d | ous -
ot her therapies have been eppl oyed, such as vaccine therapy, to assist in

the control of aMFGerP%@Wa&‘ﬁB‘SW%s@R%@“ﬁ%%mﬂmpﬂégl stance to
St aphyl ococci ; gggl, , S

appl i cabl e onl §/e‘ﬁ&ﬁéd ﬁgﬂngsidéggst %ﬁagte  th ngd}%%l?g{cﬁg%oolﬂ@?#g&cgnt raceptive
regi nen with esu#tdmsmbmsrthapadehmjoye&md fvithtteteszlyolinds, of

extensive pustul.a StIC. acn e aftent may. he treated with
tetracyclines, Pe“b“éﬂll Y%‘Py?’rﬂ%b‘ﬁ;?ﬂ*ﬁ ‘%ﬂﬁ‘t’f‘g@p M8PMBact eri al

agents, 10nd, i hisQASR, é&ctaﬂlﬁﬁrgﬁﬁﬁﬁun plamag alay Veuddd Bysiinafic anﬂmigt&ﬁamﬁ{)
used. Systenat | c adm nistration of  hornonés and antibacteria has been

shown to have Wnpﬁénda@@baqt@n%hastbwbﬂmwnapémummmmmq werighuioni ¢

t herapy. The a ral doses of vitam n A has been
- suggested as %%}uﬁé&%éﬁé ICla oélgﬁggar? (Straunford J.V., "Vitamn A Its

Effects on Acne," 1Ehe\bdrmhmhomﬁda:gemujde$csb94ﬁarﬂﬁ Rhﬁsﬁ&i)suggéstddqggh
ot her investi gat have. felt t t n Iectlve (Anderson J.A. D et
al., "Vitamn %ﬁ&?@“‘“‘%ﬂ%ﬁ‘} ﬁé AE%%%%O&%B@Q 294- 296;
Lynch F1sW et A@thest'ﬁ@é&? A 1943:4312§90298), Wtﬁ(fﬁgh\{'tﬁ %%Ft{gatol‘s‘r QF
esu ment of

March 1947; 55: 355, 357; and M tchell "G H ét
Acne Vul garis Byo baineSiectiveAadersor -bé»tD @hal. 6‘NllammfAt1amqneNulgms¢‘anDer m,

Cctober 1951; 641,423 Afflst 1963;2:204-296; Lynch F.W. et al., “Acne Vulgaris Treated With
’ 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).

None of the common topical treatments has been found to be particularly
effective. Vitamin A acid has been applied topically (Beer Von P., |
“Untersuchungen ber die Wirkung Vitamin A-Sauré,” Dérmatblogica. March
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 o
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 SS.
et al., discuss treatment of acnes with various potential therapeutic entities in
“Evaluation of Potential Therapeutic Entities for the Treatment of Acne”
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None of the conmmon topical treatnents has been found to be particularly
effective Vitamn A acid has been applied topically (Beer V?@Jt'zzl)y 04

"Unt er suchungen ber die Wrkung Vi tam n A-Saure," Dernatol oglca, rch
1962; 124: 192-195 and Stuttgen G, I%r Lokal behandl ung von Keratosen mt 25
Vi tam n AvBaor/ssss6 Der mat ol ogi ca, February 1962; 124: 65- 80) aparesémzigpood

results in those hyperkeratotic disorders whi ch are responsive to high oral

doses of _ vi { Phdmdcol6 EPAIREHNGRS il e BkBIPImEBSL SEACREEHLE BRTSHiRLe pati ents

wi th acne; however, eSe 1 nvestigators repor uI ts on
this disorder. edf’HéaIBﬁeBﬂwArlBS%ﬁW W|th i sotretinoin and etret| nate is

descri bed by 30 Gol arati.ve f sotretinoin
and etretinate on al%’r?% a[%ev B§8§% f@'ﬁ BWQE‘?%& DErpr'ésad

Der mat ol , 1982; xﬁnﬂcﬁﬂiﬁﬂonﬁiﬁmﬁsﬁr&eﬁbomﬁh gﬁnd"ﬂbﬁﬁkbsﬁeﬁrf qasgif@@(? hj.acnes
W th various. tential therapeutic entities in "Evaluation o otentlal

- Ther apeufi ¢ Em%t'heseas dhe effestsof sefinpidstongmsoriasiscts discpssed by LopeM I \aBd01/ 56556

Rl chert and She o coeE ReBRER prsds Clthlie BB, °% W and

Smith RE. hav'E;mhlechElyEdthegyoj[Re}ihbﬂsbsthefS’lthPhamacbetﬂkmoRelca&t N theh
hanst er Mei bo a 1989; 93(2):321- 5 325 whereas the
effects of ret t%gls gﬁﬂ‘%"é’bﬁ‘sﬁg\igaéq‘é“'ﬁéassed by Lowe NJ. and David M in
"Systeni ¢ Retinoi dwUitedRifed Pt No3/7R0/588 ieters B tHeGRE Bf Filnin OXLG! LY.

Phar mac Iogy of Retinoids in the Skin. Pharnmacol. Skin, Relchert and
Shroot . d8s,  KdFgmeic agikentretinoin inthe grataeat ofiache vulg@isit es Pat ent No

3, 729, 568 refers t aci

Cietinoim in tne. onEfitaf Flent pBfo pETOSqAMbds TR e B &, 1

Ap'pl i cati on PGiiahigd A/ 2aldsivatessie thetdvatmieat opfkin distaes ihchudivd stnger i vati ves
ache.  United States Patent No.

in the treat nent of Skl di ase I
4. 703, 110 descri beH if"’agé@g ﬂ&gﬁﬁcéﬁﬁ%ﬁfﬁﬁﬁf%ﬁ‘ﬂl@@mﬂ@atives in

the treatnent &fud@ﬁﬁ&ﬂ@h%v@@intﬂéﬁ&&ﬂl@ﬁt%fid@ i fal di e. United
States Patent No. 4,927,928 teaches the use of e zam max%girlr(%%(g% S in the

treat ned? of défﬁ%mogl cal diseases having an i nf | ammat ory and/ or

i mmunoal | ergic COMSH [ i .l e acpe, and

medi ci nal or professi ontqmg{%eéhqﬁb%gﬁj%zg%agﬁemﬁé usé of betizarido
compounds in the treatment of dermatological diseases baving an inflammatory

and/or immunoallergic component, including acne vulgaris, senile acne, and
medicinal or professional acne.

20 United States Patent No. 4,716,175 grantcd December 29, 1987, discloses
ACAT inhibitors which include the compound named 2,2-dimethyl-N-
(2,4,6-trimethoxyphenyl)-dodecanamide. The compound has the followmg

structure:
H3CO _, OCH3
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 applieation is incorporated herein by reference. The instant compound



20 United States Patent No. 4,716,175 granted Decenber 29, 1987, discl oses
ACAT i nhibitors which include the conpound naned 2, 2-di net hy#g NI-I[ 4
(2,4,6-trinethoxyphenyl)-dodecanam de. The conpound has the 01J Y)&P?‘lg
structure: H3CO,, /~ -OCH N H OCH3 H3C CH3 This patent is hereby

i ncorporated by reference. European Pate £t Application Nunmber EP0699439A2
di scl oses ACAT inhibitors useful for the treatnent of sebaceous gl and

di sorders, particul arl ¥ acne. This application is incorporated herein by
r ef er ence. &%,é 6itriispnipRY B}eﬁ%]é—aq;ﬁgylhgﬂfgmc)ﬁcg@@d%opmpy]-phenyl ester is not disclosed

[(2, 4, _6-” I inmsw}tém&%ﬂYéféré&@ﬁ%&ﬁ{ehﬂﬁ:k@ﬁ.a_m c acid 2,6-dii sopr opyl - ph_enyl
ester is not disclosed in EP0699439A2 or in references recited therein.

Conpounds t hat i RpiPRRURdsBinhibicasylseenzxme dothalsstend acylippfernse et lwpyaas ar e

known as  AGAAT iaibilird. %%Cﬁﬁﬂmﬁi% itk QT[(QQEG tnmbﬁbylgﬁenyg -acetyl}-sulfamic
[(2,4,6-trii so{};éopyl henyl )-acetyl]-sulfamc acid ii.sop rop%@- phenyl
t

ester and t#féd HEUHIREPYIgHe léﬁ%frai"%&eﬁeth"é? for pigpaging 1t gie (ughtdyUnitediSiades pat ent

No. 5,491, 1P4eaRd. §.458, ﬂa%@ﬁmkmm 6333, 28/ whidhi€ Rerdb BinbRpBRYd beRides at ed
by reference. The conpound

[(2,4,6-tri tROPPERYAL rﬁweﬂ@j‘ 6&6@?@9}]}'1@1@9“?1&14?@%&1%@ 361d$q-dipPEpYMt - phenyl

ester is al ?@nﬁﬂr};@t\éﬂs o JokbRy Qﬁ@&r deSertafARie aVARAPE. DBe v eSBmBburdifighorPOUNd
taught is or treatnent of erchol esterol em a and at heroscl erosi s.

Met hods of %FTP@IHF‘F?fWPGfCP?IFﬁ@%‘E‘P@GW atheressiprosisacet yl ] - sul fami ¢ acid

2, 6-diisopropyl - M%fh%ﬂ%f u@iﬁﬁ %12 4%%1513&3@1?&%19—9«&@ sdlﬁfﬁﬁi a2id 56- a@égﬂa})yu n
Un| ted States Patent

[ (2,4, 6-triPrsByresigyfor Wéma Bn @llys)s ip lyghtimHptedatsies Pzgeetlﬂ? i°ddpP8hy| phenyl

ester for prevenie@dOdr ulthg [P, 6ltHRbMHS1-ble 1-bulbeaffd RRIVH-Bigk nt
application  60/163 814uf|€ d Novenb 4 ﬁdg nggH% aave now d| sgg%}eged a

surpri sing Byl (seigior Brevantionsef plaque matTe i ipphd iy weaﬁmg patend agplication

| triisopropyks/pdxenylnledaRtybd-s39bd am ¢ acid 2, 6-diisopropyl -phenyl ester
i nhibits wax esfer synt hesi s. Thus

[2,4,6-triisopropiahephendiscouset s urrising pathbeacficial gesolt Adginigtatipn pii2 Heny |
ester has ﬁ@wpﬁsﬁrphdﬁﬁmm@ne@xfmc E@em 6 LENEPRAGL QA RRRE ihhiBits o8 ddler f OF T he

treat ment of sebaceous gl and di sorders, ﬁartl cul arly acnes, perioral
dermatitis, SPEestethus Bib-apraprepssehery)-trehHoutisc agd RS agmeyRhHHEES T he

acne is s e' R&led bfaérﬂﬁ@co'fléi’éd t@l‘lﬁ%ﬁl'n@xpe&m heR b gsefif kdri hlﬁrtieﬁtnﬁﬁﬂﬁ' seta¥ét C acne,
ker at osa acne vul gar is acne, senile acne, and nedicjinal acne.
- 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-



SUMVARY OF THE INVENTION In a first aspect, the present invention provides
a use of a compound named [(2,4,6- triisopropyl-phenyl)-acetyl]-sulfamc
acid 2, 6-dii sopropyl - phenyl ester or a pharmaceutically acceps ahf gogfl t
thereof for the manufacture of a medi canent for treating sebaceous gl and
di sorders. In a second aspect, the presggt invention provides a
phar maceuti cal conposition conprising an acne-inhibiting anmount of a
compound naggd Iog T)-dekdy SRPIEARY hai@D 8 WkbobropdEedy sttt b3 firhadlidn

, 6-di i sopr opyP %léj }Fy esct[g or a pcﬁar mace {leg Iﬁt& asccergt gg%rglaca#%l%r In a
th| rd aspec@ccentﬁrfée?ﬁment invention provides a use of a conpound named
[(2,4,6-tri i SoPaply AAGNMIOAER ikkdiod P VAT € &G d odinfbtlh ha3 R pheny!
ester or a phar maceuth| CE{CP pé'lcce ta%)f » efdgofcgl?}%r t e néfr?lr}ygcture of
a medi cane ntmsomoprlr@ambilh@etaﬂﬁ@lﬁam1¢ aeidi2 pdiisoprerakpisnyl estertrfer the memmactiraoknt i on
provides a pharmeett {hg%atm%@a'séagéareause@mebéae&.ﬁ 3 ghaggous 9l and
secretion-inhibiting anmount a conpound naned [(2,4,6 28 Jugﬁ 2004 4a
triisopropyl-pheld S)‘Kthé@tﬁghltllﬂﬁmeﬂfame@tlmrdwées@-um ¢f§opm9ylkinpth i3.4.6st er or
a_phar maceuti&alobyipraReRESRlaARE Lies o-dibofoll %Ikﬂyl%§tpr%taphm§ceg{1&§l?nt
i nvention provides use of "a congound’ named
t rii sopr opyhcepiieihssajt theeasf {or fhesngng ?ﬁiﬁoﬁémd@amﬂfwy@{hﬁmﬁwfﬁhenyl ester for
the manufacture pfa BuepPb&AMRHrestlnkfifonphRAlIR e £4 Randiqsesl by
sebaceous gl and di so‘r'ec?er sb }trgssl xt as]n eEfE ¥ rescenlt%%?%vent ﬁgzs
provi des a %@p@pyl@h@@%@g@ﬂﬁﬁéﬁ@@ﬂ[@ @,67qing)pr0pyl-phenyl ester for the manufacture of a
triisopropy {ﬂpﬁ% PRSI CYATA Mgpaci d 2, 6-dii sopropyl - phenyl ester or
a phar rraceuitnleca gcce tg e seﬁa ereof for the manufacture of a
medi canent for |hvmntﬁahth1agp¢qﬁmﬁ prqswtawsrém@mwmspé@tof [(@H&-tprserrepst-phenyBnt i on
provides a us 1%1f§}m€9£§1§9l6ﬂ£'1 6}%@?’@ gt ¢eBor a ph ticall table salt thereof
triisopropyl - %h]enyl -acet > Frllg gaecti’edorzap algllaf:%uolﬁarg Tepahgﬁ?/ eerg?er for
t he manuf acforihe ngghu hmmpwwemenf @rmhtbmrmwbuﬁgpm@qmramdhmm In an eighth
aspect, the presgnf. 'eﬂgﬁﬁﬁlérﬁ Nhéé Q\Glisgl%%dad R od treatmg sebaceops gland dlsorders
[(2,4,6-triisopropyl-phenyl)- acetyl]-sulfamc acid gl 1'sopropyl - phenyl
ester or a pprismeadministering logowtpnt abiced ebshid tepEesion effﬁ@we@meumﬁm acture of
a nmedi camentorfRfind Al zlm 1R AANGELIOR. shiBinfc JHTRE.4 HeRgpodi ment
there is di soc 1%sréd aemg &;d?%gt%%g seglggeous l'and uéoﬁaig?glgpr sﬁg}
conpri si ng efATon? Bhaémqqglceﬂéw @%’éﬁbﬁ@ﬁﬁ therpoh dbig alsp stpod ftiesd thediseloged
effective ampidimal ny pEORPOHRR RG] , , N
[(2,4,6-trilsopropyl- pﬁeny )-acetyl]-sulfam c acid 2, 6-diisopropyl -phenyl
ester or a pharmaceutically acceptable salt thereof. It is al so understood
that the disclosed enbodinent may provide a nethod of 28 July 2004



. WD 01/56556 5 .10 5 PCT/US01/02190 treating sebaceous gl and disorders in
a manmmal , especially a human, conprising admnistering a thzegrfﬁe%dfal |y
ef fective anount of a conpound naned
[(2,4,6-triisopropyl-phenyl)-acetyl]-sulfam c acid 2,6-diisopropyl-phenyl

ester ang,, %%5 gaceutically accept atfl e salts thereof. Partpepugitatiod he
di scl ose I'ment may provide a nethod of treating sebaceous' gl and

di sorders wh ! be se ted fromacnes erioral
ermmts 1o et Sbatects BAH BishrBYin AimBRiE efpestoliZAHERRE tolitnse The
di scl osed erﬁaaﬂma&ﬁhgm;era;fcﬂmaaigenﬁbﬁwlﬁn@fntbf@edmﬁmﬂmdsuch as, for
exanpl e, chloracne, ciliaris acne, cystic acne, keratosa acne, vulgarls

acne, senile [é%ﬁé-mwaroaﬂwlm%ac%ﬂéulfmcamt%@dnswmmrnmmm NG

Figure 1 is ?P gEER aQé Féo gl nhi bition of chol esteryl ester and
wax ester synthesis in prepu Ial gland and |iver nicrosones versus

"i nhi bi $or _concent p%mw %dselasea cfiobdilyb AR PR dor ey 1 - sul fani ©
acid 15 2, 6-diisopropyl-phenyl ester an ]
2, 2- danet hy| - }bpezous ghanddisprdeisonhppsironid disordtdeaydeasldedl fr@EToRes, BBIESCRI PTI ON.
OF THE | VENTH R roBi S SR ok Rlok PR K0 15678 P QAskd €0 | NG
sebaceous gl and di sorder’s conprising adm ni steri ent in need of
sai d treat nentmkadinent ppy provid eethedueftireatingacess mp;d)uﬁ,cfommeple chloracne,
[(2,4,6-t1 11 SaRiRAYhe PREAN.L, REFIN birc, AlaliBM:E Bhildhefe BrdlhbBaRI aRY! - Pheny!
ester or a pharnaceutically acceptaq e sa thereo e conpoun
[(2,4,80trisopropyl -phenyl)-acetyl]-sulfamis acid 2,6- diisopropyl-phenyl
ester, also known by its generic nane avasim be, was first taught in
United States Patent No. 5,491,172 and the divisional patent, United 25

. States Patent No. 5,633,287. Avasim be or the conpound of Formula | has
the. follow ng struct ureBRE‘DESSZRBBIIQWDFGHEBRB!BNH\TO 0

Flgure 1'is aline graph of the percent inhibition of cholesteryl ester and
wax ester synthesxs in mouse preputial gland and liver microsomes versus
inhibitor concentration for {(2,4,6-triisopropyl-phenyl)-acetyl]-sulfamic acid

15 2,6-diisopropyl-phenyl ester and 2,2-direthyl-N-(2,4,6-trimethoxyphenyl)-
dodecanamide.

DETAILED DESCRIPTION OF THE INVENTION

The iirésent invention provides a metﬁod of treating sel;aceous gland
N 'd1sorders compusmg administering to a patnent in need of said treatment an
20 _ ‘ cffcctwe amount of a compound named {(2,4 6- trusopropyl-phcnyl)-acetyl]~
- sulfau:uc aCld 2 6—dus0propy1-phenyl estcr ora pharmaceutxcally acceptablc salt
thereof The compound [(2 4 6-trusopropyl-phenyl)—acetyl]-sulfannc acid 2,6- |
dusopropyl—phenyl ester, also kriown by its genenc name. avasmnbe, was first
taught in Umtcd States Patent No. 5, 491, 172 and the divisional patcnt, United
25 A States Palent No 5 633 287 Avasumbc or the compound of Fonnu.la I hasthe oo
followmg structure: |



1 11 OS- -CGCCHR 11 HO | 4 The present invention provides a nmethod of
treating sebaceous gland disorders in a nmammal, especially P

conprising admnistering a therapeutically effective anounta% LLJJ]gaca,gz}‘rpound
of Formula | nanmed [(2,4,6 5 triisopropyl-phenyl)-acetyl]-sulfamc acid
2,6-diisoQro -phenyl ester or a plarmaceutically accepta I

t her eof . ﬁ{ﬂ'ﬁ#ﬁ& the present invention provides nethods ofpét:rﬁgg |’6r?g1390
sebaceous gl and disorders as descri bed above wherein said disorders are
selected from seborrhea, aches, perioral dermatitfs, rosacea, or
corticosteroid-induced acnei form 10 | esions. Th&{present invention

provi des net hods of treatjing sebac€pus ghand di sohders as descri bed above
wherein said disorders a A ect ed! fronllchl gracne |iafis acne, cystic
acne, keratosa acne, vulgarig acnejj sgnite al acne. 15 A 7
preferred enbodi nent of t ds of treating
acnes as descri bed above whereln said acne is sel&cted from chl oracne,
ciliaris acne, cystic acne, Keratosa acne, vulgarig acne, senile acne, or
medi ci nal acne. The present invention further provides a nethod of

i nhi biting sebum ZOMMEMnﬁmﬁr&MEmdmmﬁngﬁbdcédug angnt
conprising admnpistering to said human a sebum production-inhibiting

anount of [ (2, diserdersiip 25pAmmal espreially p humas cpmpnsingradminisiesing a

2, 6-di | SOpT ODY \icRfpR g SHELiivR'anfbudlBf %@g%{fﬁmﬁgiﬂ%@@t@[@' t

thereof. Such method 1s°us to treat a e sebaceous and

di sorder $ ci t ettiisdpropyl-phenytl padetyd hsulfamip aeid @,6-didsdpeopyt-pheliyl estessormaused by 25
over producti on_pf sebum.such as .oily skin. In a preferred enbodi nent, the
conpound s adPr‘W‘B‘}“@_ﬁ@ﬁF@ﬁW@#Wé‘“& esent invention also provides a;
phar maceutical conpPaithérOfie pfbiitiihGdniidn Provides GRdhtis OF Bestireebilebfd -

- inhibiting anmount of conpound naned ) )
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. |

The present invention also provides a pharmaceutical composition

comprising a sebaceous gland secretion inhibiting amount of compound named
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[(2,4,6-triisopropyl-phenyl)-acetyl]-sulfamc acid 2,6-dii so?é ?ﬁgé-ﬂmnyl
ester and a pharmaceutically acceptable carrier. The presen Pu on
further provides a pharnaceutical conposition conprising an

acne-inhi biting ampunt of a conpound nafed [ (2,4, 6-trii sopropyErnRe1/02190
phenyl) - acet"y)‘i’ﬂl-‘r Gamic acid 2,6-dii sopropyl - phenyl ester and a
pharmaceutically acceptable carrier. Additionally, the present invention
provi des a phar nl@&fririisapropybphenyilk-acstylonfarmicacig 2sndiisopsopy hphdriyl esig aadount

of an ACAT i nhi bj '{.rnﬂ%%ﬂ -tr1d sopropyl - phenyl)-acetyl]-sul famc

acid 2,6-dii sopr%B@ -p enyflbgaé%géaglﬁa% l"phar_ maceuti cal |y acceptabl e

carrier. 10 The preseThe pressnoinventic ﬁlﬁhﬂfﬁuﬁd%a?hﬂh&&ﬁcﬂfco}ﬂp%ﬁﬁbﬂg acnes
sai

conprising admnistering to @ patient in need o d treatnent an
acne-inhi bi ting SOBRFENETR 3¢ncy B amaunkad a compound named [(2,4,6-triisopropyl-

[(2,4,6-triki sopr Hdeemilshtramed L Sv18f =gl | - nyl
ester or a phar ngt%\ggt)i cgl?}ays}laccepﬁilz'gl&ggﬁ}h lg}tﬁgg*l?es%ﬂ%%%W Jr%r%é%ﬂnggﬁ' by
the present i nve#icepiablesamierstdditibnailythe pteseny irventisn prowjaes a ipharnkeutical
adm nistering to ient in need of sal,d.treatnent a Jraceut i cal
conposi tion conpri oﬁt’go‘%ézﬁmggﬁlggiaﬁﬁf"ﬁ' Q“WtB%%A% OF B#fBed

[ (2,4, 6-triisopr{Rw6-triisvprogyl-phasiyicktyfldvifficacié usds-&isﬁpﬁpyﬁ@wpa@heramnyl
ester and a phar ceutlca,lli/ acceptable carrier. Still further; the
present inventi o%ﬁd@@ﬂ yeeceriablg carfiet onpound nanmed '

[ (2,4, 6-tnpi sopropyl - ) ' . . .
2, 6-di i sopropyl - phe_ny?nigl%égm ?grgﬁtﬁdeﬂ%é{h?ig% %@g&%f’%gmn%tmgc%ﬁ%ﬁm?wqghe
treatment of acnedministaringde apatignt itueegiof said treatmeansn aonefinidbitig aniobft afxe Of

e oot ORISR S i "

treatment of di sgéshisopropfigmheil edtr 6£0 @euﬁbﬁ%dé&pi%lgﬁ%l&hex%%glﬂuréxw t her

provided by the present 1nvention is the use of "a canpound name
[(2,4,6-trii soprgfﬁwdﬂﬂh@#war%wym}mym ¢ methodof krgating ®nes ¢onmprisingy | - pheny|

Creat ment ‘o i casaaieti 0% ofidt 3 8 B il BeaiRHP R BhdnsplenioRcomperigon
acnes, in a patiemprismganeatneintsbitidg tmemttraf aticompOund WangudEEM G-t BRIy N
further provi deSpﬁe%?l)yaségtyﬂfsu{fgx%iclldc?& i,&ldkigg[g&;? };)lhényl 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
for the treatment of diseases caused by sebaceous gland disorders, including
acnes, in a patient in need of said treatment.

S

30 The present invention further provides the use of [(2,4,6-triisopropyl-
' phenyl)—acetyl]-splfamic acid 2,6-diisopropyl-phenyl ester or a pharmacéutical[y |
acceptable salt thereof in the manufacture of a medicament that can inhibit sebum



phenyl)-acetyl]-sul fam c acid 2, 6-diisopropyl-phenyl ester or a

phar maceutically acceptable salt t hereof in the manuf acture2% f

medi cament t hat-can i nhibit sebum 28 July 2004 WO 01/ 56556 8- Pelf ¥4/ 02190
production in a human. In a preferred enbodi ment, the nedi canent is adapted

for topiwa@by/sdess i cation. Additional¥y, the present I nvent pETABONWIIOES a
nmet hod of 1nhibiting AFAT corrpri sing admnistering to a patient in need of

said treat men hi n unt Q nd na
(o botr o DRl B AR Bk piHe R hadinet, RSttt Bepg frpheny!
ester or a phafpiml:q&mx!:mdd.y acceptable salt thereof. The present i nvention

al so provides a rreABglluP | nh| bi ti ng ACAT and . AFAT corrprl Si ng
admi nistering to a E 1y, me*eatwe%%ncprwéa&wmoém K@AWHHEGFQHH AFAT

i nhi bi ting ampytabri fhtkﬁaeeﬁ&sm& SRR AFLEnY! ) ‘

acetyl]-sulfamc aC|d 2, 6 d|| opr phenyl ester vasi m be has shown an °
unexpectied abinbihiting mﬁmﬁpﬁacompmaldemdd Ziﬂﬂ-mmpr@yl-plnmyl)ﬁcbgl]act ivity is .

beneficial for .the tr. nt of S di sar rsvvh rein one !
conponent of é‘g *aﬁg@?ﬁ@pgopgﬁgﬁ F%‘#‘?Z% WEEE”S@ %%3& i on :
of . . sebum Thtgreofivasi m be is useful in the treatnment of, inter alia,

acnes, perioral dermatitis, rosacea, and corticosteroid-induced acneiform

lesions in patienfhe BIgFens nvieptiomalse proyides Ayrsthod Wfdnhibiting ACATIang useful
‘for the treat ppafy &Hmﬁﬁmgadﬁmenng B4 Pélfent SIUGHIF B4 bl hATARC, CYStiC

acne, keratosa acne, 'vul garis acne e acne acne.
Acne islla ski andeEAa'sniubuingarrmdanf aeompondd hhmed (2,416wiisoptopyisphenyls.

Avasim be is th .e to bepefit a substanti al nunber of people.
As used herei fA® %flﬁélﬁf ﬁ?ggéég“sﬁ?m -BRSAYl e¥€hzyne A fatty al cohol "
acyl transferase. Zivﬂiﬁxﬁﬁfa%hm uﬁ@&ﬁ@&e@%ﬁhgﬁ%ﬂlﬁﬁﬁ&bﬁc&&iﬁ éi‘a'iher yl

—acyltransferase. _The term "patient" neans a mamal des a
hunan. The t ef9retigas Es&mwmmcﬁﬁaﬁw&emmﬁsm@m@m acid and a

Lopd, . Chal n oIk wits 3R ol C¥p il 8f Lt AGANRY olEhend oy SRESGRE 1 V!

ester"” neans an es
15 secretion of sebum. Thus, avasimibe is useful in the treatinent of, inter alia, acnes,

-y

perioral dermatitis, rosacea, and corticosteroid-induced acneiform lesions in
patients suffering therefrom.
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.



-

\.Jj

30 cholesterol. The term "sebunt nmeans a secretion of the sebaceous gl and
conprising, inter alia, triglycerides, free fatty acids, t

squal ene, cholesteryl, and cholesteryl esters. 28 July 20%%?@@6556 9
PGT/ US01/ 02190 The conpound of the invention is capable of further form ng

‘phar maceusnv@aidesseaccept abl e sal ts, stth as phar maceut i cal | yraousqaveidoe base

addition salts. Pharmaceutically acceptable base addition salts are forned
with netals or am mee compblihdt il iR iSodhittldr RRtbngpt 2l s Or organic
am nes. 5 Exanples of netals used as cations are sodium potassium
magnesi um cal gharmaceuticdily hecepiable salBy suohlag pharmacentically eccepiablesbass e

NN - di benzyl et .enedi.am,ne chl qr opr ocai. n chal.i ne,. di efhanol am ne,
di cycl ohexyl am%‘%‘ﬁ"‘é?ﬂ%tnié’h%@f’%‘ﬁgﬁ‘gfy “D°R£P§r’§’l‘%§?55|aa flts azg, rﬁ‘F&‘;”é‘ihne (see,
for exanpl e, Baiegds & drhingd, sadh as aliRiandanaliid &lh etk or orghnicimifiiar ma.
Sci.,1977;66:1). Al of these fornms, are 10 within the scope of the present

- inventiom. The leg gfimetaliised ps catigns g sering, BetassimyiBagnesinmecaleiupmar ed by

contacting thgpd P‘?qﬂ?ﬁEﬁﬁeﬁéﬂf\%ﬁﬁl@aﬁﬁu L&iﬁ:ﬁb -d%ﬂ?{:ﬂé E%‘;Cd?%mﬁ Sired base

to produce the sa conventi onal manner. m may be

regener at ed by chlordpaedainegchdline, diethinolaiifte, wi¢yelohexplainthepatlylea@limhingg t he
free acid in t?{ c&n:{éntiqnal manner. 15 The free_acid formdiffers from
its respective STHPMYIpAmIuG sad Amcaing (seefprexamnls Berged-Maebdler t i es such as
sol ubi l'ity in BphifmadQlié@Natts,” JUbs PR SR 191166 R, Wl ditfese ik uad €Nt to
their respective free acid for purposes of the present invention. The
compounditf t havitbinetheseopernf dhe presentimventionst i n unsol vated forms as wel | as

O L 1 e VPR T el SRR A B,

enconpassed Wi tle freet dvkd formpeittod sufficiemraafmnt of thy @ekire@ Base kb procePeedl of the
present invention can be prepared_and admnistered in a wde variety of

oral and par ene*éﬂiawoawaaaﬂfwmg& Thniree 2cid Sraumpobntseereratpd by porsacting
i nvention can hﬁ@ﬁ%ﬂﬁhﬁ&ﬁ%@@ﬁ%@@h B d fnthe bHVEANGA M Sner 25

I ntramuscul arly, intracutaneously, subcltaneously, alTy, or
i nt r aper}x onealThy freg\acid foxm differrison itd respedtive salt foyms sommewhattin certaimn be

admi nt ot er ed by 0REASoRlbs b as SRR ol BRERR! bt bt b e
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
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.



of the present invention can be adm nistered transdermally. It wll be
obvious to those skilled in the art that the foll ow ng dosa%e ?g&
conprise as the active 30 conponent, either the conpound of 11 ﬁ
correspondi ng pharmaceutically acc%abl e salt of the conpound of For rrul a

. 28 Julywod9Réksy\O 01/ 56556 10 PCT/ /02190 For prepari nggimsoing®yt i cal
conpositions fromthe conpound of the present invention, pharnmaceutically

B L " Th ginf b ecq b boouto b RSbab AR 21 o7

di spersi bl e grmeseheinventiorppliadmacentically aodptite GattieR/caiiBE @ithersytliglopnces whi ch
may al so act s d lufa flavoring agents sol ubilizers, lubricants,
suspendi ng ag Sel %%F“sp \?%l‘i‘FqFé%owqe%F@ietﬁlpsliﬁﬂFﬂlka?@i CF?gh%I-gent s,

or -an encapsmsﬁﬁbéﬂoﬁﬁt ghd ﬁkpcrﬁxﬂleWSSA sofig Ql?ircf bﬁf be Gheor ! ¥ di Vi ded

solid whichis Ih a mxture W finely IVId active conponent. 10
In tabl efs, t rrubstandey whishrmaynadsn adt os diluests, ﬂmﬁnﬂgfagema;sdmml ng the

. hecessary bi n operti | . bIe 0 nd conpacted in the
shape and si ggg%eagl{srg “Fﬁig%ﬁgul? B‘f%gf’ g’rbi?@r nB%?%ﬁ“FF'from
five to about (ﬁeuenbapsulmg:mn‘eﬂmf the actlve conpound. Sui tabl e carriers

are magnesi um carbonate, 15 magnesj um stearate, talc, sugar, |actose,
pectin, dextrin, stiBPowd cﬁeﬁlaﬁuﬂef sadipsbrdivided slid whichds in g sddureswigh um

carboxyrret hyl H‘Hél wax, cocoa butter, and the |ike. The -
term "prepar atctlﬁorf" ???‘furl\etﬁedr? oﬁé fude the fornmul atlon of the active

conpoundOwi t h encaﬁauttﬂd:ts,nbe amivecompomtmmedwmhthemmwmmeapsul ein
whi ch the active comi)on(ﬁ or without other carriers tﬁ

surrounded by "SR Y “WOB?F"F?W%!’]?HW?%‘F% gompacted ingthe ati’f-‘l arly, /™
cachets and I@aeg&eﬁs,egde I ncl uded. Tablets, powders, capsules, pills, T
cachets, and | ozenges can be used as solid dosage forms suitable for oral
admi ni stration. Fo%r‘tﬁw’&‘ﬁ Tsragpd dahless prefesably sontgin Ve 1o abpukssvenyuch as a

m xture of fat cen%leg gm%%r h@gﬁﬁpr uﬁﬁﬁg@argﬁ}stﬁgagfesmrﬁ 51—80 Ited and t he

active conpon I Spers onogenesus Wirring. The
mol t en ﬂ&rmgennagnesmntmmwltslcl dugar, prtose e, (ﬂeﬁmyﬁatchngelﬂitieﬁgmhﬂﬁ

al loved t °¢ Oorlnéth%c Iul(r)]s%[ &n um carbgn?}ln{:gthylgcllulose a low melting wax, cocoa
butter, and the like. The term “preparation” is intended to include the formulation
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, suspeﬁsiens, 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. '



-

Liquid form preparations include solutions, suspensions, and emnul sions,

for exanple, water or water propylene glycol solutions. For pqarﬁn%ﬁ&gl
injection, 30 liquid preparations can be forrnulated in sol ut 6 Y gueous
pol yet hyl ene glycol solution. 28 July 2004 i | Wc) 01/56556 11

PCTI US011Qd §iksdgueous sol utions sui thble for oral use can bermsepmigd by
di ssolving the active conponent in water and addi ng suitable colorants,

flavors, stabilizin bik&iiia fgg&gf ' ggﬂ“ﬁqﬁ

suspensi ons sui t abl gqu(?gg?fgpbﬁse cg% e mgsgac%?%gi’g%‘er SI g ?sr%eﬂ%gsmfi nel y
di vi ded acti veactivepongponeritin watee andadding suitablescoboruets | fdvorss sabiliging femdur al - or
synthetic guns.r.esins, ne | cel | ul ose, sodi um carboxynet hyl cel [ ul ose, and

th
ot her wel - knomcmgﬂ?tﬁés I68s. Also included are solid form
preparations which %ﬁﬁedd%kﬂ%ﬁﬁo{a@suﬁﬁbleff@ﬁ&ﬁ[ﬁs%%n%@%dd]elbgbﬁg&fs_ g {5 to

liquid formpreparations for oral admnistration. 10 Such |1 qui or s

. i nclude sdl uti &nely dividgtbartive gempatieat Bhwater with visthessmaterial, anchias aamirairay

PR zer o, bR e RSt 1B RN Sl SR LI BNRE By,

t hi ckeners, sothebwelldnognagspending apehtt.he i ke. Al so included are topical
form preparations sygch as qgels, creanms, lotions, .15 so@lutions, ointnents,
and the like. Also ﬁ?ﬂ'ﬁ&'@ae‘la?’@s?lb‘g?%m?m%séﬂ'&? ‘FF(’JWE“d"éld_Ehc as jellies,
pastes, oi nt "eRbgveried) shBflyeork e, 1o liGuid Tomh pRbaraA6N o BRAhAhinARStiod Y be

prepared by conbining one’or nore filmform hg agents and the active
cormponent® i n f iSueh liqud feransdngledesalutions, suspansions, andiemulsionsaThegeagent s

car boxyrret hy | o BPRRE Bay s ihdfRidR o o REV Eotipchelt plonth fRl ™ =0
wel | -known t o sabitizeds] buffeds, ianifidial aad natufal swpdiesiers) Idispetsants ehickekeraippl i cati on
of the active conpounds of this Jinvention include an aqueous or
wat er - al cohol é%%,agﬂﬁéﬂl% B¥-of the oil-in- water or water-in-oil
Lm0 S et it AT GO
15 solutions, ointments, and the like. Also inciuded are topical form preparations
such as jellies, pastes, ointments, salves and the like. Topical form preparations
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



m | ks, gels, masks, m crospheres or nanospheres, or vesicul ar di spersions.
In the case of vesicular dispersions, the lipids of which t?i vieibﬁies are
made can be of the ionic or nonionic type, or a mxture the 8 y

addition to the above-nentioned filmformng agents, various other 30

i ngr edi eRf§ ofrédasde i Ncor porated intd2the conpositions of tpcsnisowenss on for
t opi cal adm nistrati on to | rrprove their therapeutic efficacy and

stability. Thesg incl t| t| C h benzyl. al cohol and suitable
oki - per meat | GRUGHAHKE SiethY sobacateagE fajiseo TRassansredisntpam YRlkpows iy
adj uvants |i keo,ﬂlsgmwlma@m@at e and the like. These i ngredi ents are

wel | -known to one skilled in _the art. The pharmaceutical preparation is
preferably in unit Hesehsenasptical preparaéian ispreferablnin yiiednsage form. Inguch

subdi vi ded intg g%';pa% %‘ﬁhﬂ’é t £5. of the J
active corrponen{rﬁ’nqlhg nit gosage %?rh&ggﬁﬁghég%&néﬂﬁgggﬁﬂéé reparation, the '
package font ai quantties daheacqu camponene Thefunjtdesagedoimnoan mucpackagedpacket ed

tabl et s, capsul es, andﬁi) Eqrs in vial mpoul es. Al so.. the unit dosage ®

form can be a X8 g€ couiRIIRg &BWEF“"JH' 36S of preppration. spch 38,1y pe t he

appropriate nulsﬁeﬁéte@fmb@eiyc Spsulel O g dEﬁGK@Worfa‘?ﬁp&ﬂéoAiEBthuﬂﬁt'ty of
active conponent in a unit dosew&re aration may be varied or adjusted from

| ng to 1000 népsags forecanby acep let.caches, Ql‘d@@ﬂﬂ'#ﬁ@?lf eritigan bpthet i cul ar

application an 6’E‘§ﬁ1ﬁ?§{’whgh§gﬁh§%%¥&kﬁgéﬁ%%m The conposition can,

I f desired, al r-co erapeutic agents. In
t her apeudi c use as W@n@mfabﬁ&&amﬁnmﬁhaﬁutshmpepmu@ may belvafedder s,

15 the conpounds utiljzed. in the pharnaceu met hod of this inyention
can be adni m%"t”é’ﬂ‘é%e%‘!‘ﬂé“gmmoﬁlmﬁié‘éﬁ@g %a‘Bé ﬂﬁ) apeordng e theoo ny )
per kilogram gaiibar ﬁ%ham,anam gbvﬁle%mw&omﬂeﬁmﬁe b&ﬂbr&&ti% i ting

. anmount, a sebaceous secretlon I hhi bit1 ng anount, an AFA
anount, and ancamufﬂcam alag aantpintatir compatiie therapantid a@ﬁt&eral ly vary from

about 1 ng to about 28/ 20_Ki dai ly
dose range of about '#l&“ﬁﬁssu?genlfggn%mgg?qﬁ’%%s\rgﬁ @ g\’%/gﬁm

det er m nsng t hthe@bhmpoimdsanitiohi flthe pi@massutical ihdthed (bﬂﬁlsamvnﬁbn carlige
sebaceous gl and, secretion-inhihiting anount, the sebum

producti on-i nhF‘BP'PH‘Ej a%%%“ﬂﬂﬂggﬁpﬁﬂbquﬁﬁl% t013bgui; 30 mg perdlograme ACAT and
AFAT i nhi bi ti Ngajly, As such, an effective amount, an acne-inhibiting amount, a sebaceous gland

secretion-inhibiting amount, an AFAT 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 ot
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.



25 anmount a nunber of factors are to be considered by the attending

di agnostician. As such, the dosages may be varied dependi ng élpa P

requi renents of the patient, the severity of the condition el ng Feat ed,
and the formnulation of the conpound l%Irrpl oyed. Determ nation of the proper
dosage forwaopssssécul ar situation is thin the skill of theCEUSG2El Y,
treatnent is initiated with snaller dosages 30 that are |less than the

opti mum dose of t he AGQiRARPRCL ahRRli et @4tionltBRow@sage is increased by snall
increnents until the optinmm effect under the circunstance is reached. For
conveni ence, the total daily dosage may be divided and adm nistered in
portions duri ngTablet Fpgpulatiogesired. s 28 July 2004 WO 01/56556 13 An
,exanpl e of an omag&edigﬁnul atl on fol I ows. Tablet Forrml at | : SO1/ 02190
IngredlentArmu ; - o gﬁe-amd 25
2,6-dii sopropylﬁen Cd ' (for m x) 10 & rnst ar ch
(paste) 10 Magnesi uﬁrﬁsil'eawapﬂp(f@%l@stfot al 100 | The sulfamc acid, |actose,
and cornstarch ﬁi&f,sdﬂ x) are blended to wuniformty. The corngéarch (for
paste) is suspe ed E@goraﬁé of water and heated wth stirring to forma
paste. The past ranul ate the m xed powders. 5 Thi0 wet granul es
are passed throGgmsmMpase)hand screen and dried at 80C. The 1l@ry granul es
are |ubricated Wdgh eﬁiﬁ}ﬁsé&%ai@ﬂ sium stearate and pressed intoga tablet.
Such tablets can be nistered to a patient, such as-a—huraafromone to
four tinmes a day for atment of sebaceous qI and di sorders. 19 oral
solution is prepared haV| ng the followng formula: Oral Sol ution:

I ngr edi ent Percent  byoW6li@hkic acid, lactose, and cornstarch (for mix) are blended to

uniformity. The comnstarch (for paste) is suspended in 200 mL of water and heated
with stirring to form a paste. The paste is used to granulate 'th»e 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.



[(2,4,6-triisopropyl-phenyl)-acetyl]-sulfamc acid 2.0 2,6-dii sopropyl
phenyl ester Ethyl alcohol10.0 Benzyl al cohol 1.0 Pepperm nt %éc \/ ggq%

Vani | 1in0.2 Pol ysorbate 400.1 Sucrose50.0 Purified waterBal a

i ngredients are conbined and m xed to forma uniformsolution. 28,July 2004

V\D 01/ 56%@8# gel is prepared havidng the fol | owi ng conpgitnstiiez1ea0pi cal
PCT/ 90 Ingredient Percent by Weight ((2,4,6-/isopropyl

phenyl) acetyl]-sul C aC|d 0 50 2 di.i sopropyl phenyl ester Propylene
glycol 20.00 Etha n]z‘é W‘rﬁ?’f’ 9‘5@?‘9 Y honer 940 |
(trademark)] 1.00 Hydroxyet hyI ceI | ul ose 0 40 Benzyl alcohol 1.00 Sodium
hydr oxi de I N tquhbaﬁGeDl stilled water Bal ance The corrponents ot her than

sodi um hydr oxi dg; oo TTed—toyT et d—=a IlUllugcllcuua ch o Addi tion
of sodi um hydre ﬁligf de M uses the nixture.ta gel _vyielding PEF"F%‘EK/W hﬁse

senmisolid. 5 A KRédmriisopmnybpheal)asestbssulfaioncidTopi cal O eand. S0ngr edi ent

Percent by Wei ghtzs.uﬁsdbrgp)u@hé,g@w@,pyl phenyl)-acetyl]-sul famc acid, 0.50
Z, 6- d| [ sopropylPlp = X ester Stearic acid 7.00 Stearyl al corﬁ((),l 5. 00
opylene glycol

Ethanol 20.00
Carboxyvinyl polymer [Carbomer 940 (trademark)] - 1.00
Hydroxyethyl cellulose 0.40
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 - ")
Glycerin . 10.00
Sodium laurylsulfate ‘ 1.00
Propylparaben 0.05
Methylparaben 025
Disodium edetate - 005
Distilied water : . Baiance

The first four ingredients are heated to approximately 70°C to produce a
uniform melt. The remaining ingredients are combined, heated to approximately

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



Cetyl alcohol 2.00 dycerin 10.00 Sodiumlaurylsulfate 1.00

Propyl paraben 0.05 Methyl paraben 0.25 Disodium edetate O. O%HE 2(154 | ed
water Bal ance The first four ingredients are heated to appro ¥ (él 70C to
produce a uniformnelt. The remaining ingredients are conbi ned, heated to

appr oxi mat @iohi/sésss. and added, with nmrxing, to the previouslpcrusnazed
melt. The enulsion, 23 July 2004 WO 01/56556 15 PCT/US01/ 02190 t hus

fornmed, is sub I [ ite
(oned. 15 SUDSRBRRLLY (ORIRARENP ok il bl G itids 3B .
Lotion: |ngredi@eamRer cent by Weight [ (2, 4, 6-trii sopropyl

phenyl ) -acetyl]-sul fag c aci do. 58 2,.6-dii ro ester 1.00
_Gyceryl nonost ear at‘gq‘}‘%%‘dfgwge QFW?%T%%%W“%“F&% O8he gl ycol 400
di'stearate2. 00 A ycerinl0. 00 Mt hyl paraben0. 10 Sodi um cetyl sul f at e5. 00
Distilled waterlia;baﬁplec;ﬁﬁne first four i ngred| ents are COm_)I ned and heat ed

,to approxinat el 5—themadded—wtir—agt-tat+or—to—=& I\Lul’C e

remai ni ng i ngre 15 gt,“ also at _about 70C The enul sion | T%Bb‘?xﬁ’ﬁ?éfm y
honogeni zed and [abb-exdisopropylepheny)-acayipoulfgmistiici®, pour abl e | 00i50n. A
topi cal sol ution g -@iseprpsdpiayl &t he fol l owing conposition:

Glyceryl monostearate 1.00
Isopropyl palmitate 4.00
Polyethylene glycol 400 distearate 2.00
Glycerin 10.00
") 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
Propyl gallate o 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.



Topi cal Sol uti

on: |

ngr edi ent Percent by Weight [(2,4,6-triisopropyl

phenyl)-acetyl]-sul fam c aci dO0.50 2, 6-dii sopropyl phenyl est 0
2% 47280

Propyl ene gl yc

ol Et

hanol 50. 00 Benzyl al cohol 1. 00 Di sodi um e

Propyl gallate0.10 Citric acid0.20 Sodi um hydroxide INto pH 6 Distilled

wat er Bal a%emgk

agitation
sodi um hydr oxi

solution. 28 July 2

0
de,

i ngredi ents except ¥®di um hydroxi de are copdj a8 08doh

the pH of the resultant solution is adjusted with IN

Bl wimaed faRoeiRtirPaiotdee SuloBPYE & ana ot hods

of the instantyipysabatiofofMEerasomezl | ows: 1. Preparation of M crosones

Sol utions: A

Was

buffer (300 nmM Sucrose, 5 nM DIT) 102.7 g sucrose +

0.77 g 5 dithi othreltol (DTT) + water to | L. B. Honpgenizing buffer (Wash
SPlBHERs; and et hyl ene egcoI bi s (P-ani noet hyl ether)

buffer with |l e
tetra-acetic a
| eupeptin and

30 1

E%%hffc@mg&ggphat e Buff er lggb%vﬁl—roggZ) | nen!ioo

m. 1 MKE2PO with dmomtmmwmlam br| ng to 1000 nL with water.

Check pH and
M crosone | sol
20b)

10

15

20

30

dj us
tion:

brofsogRifis botlet (St R er il Ryepin And bl Byt 5 )

(B-ammoer.hyl ether) tetra-acetic acid [EGTAY]). Prepare wash buffer as

above including 25 mg Ieupeptin and 380 mg EGTA.
Phosphate Buffer (0.2 M, pH 7.4) Combine 100 mL 1 M KH»PO4 with

100 mL 3 M KoHPO4 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)

b)

d)

€}

g
h)

The rats or mice are anesthetized with ether, and the PGs are removed and
placed in a beaker containing wash buffer (ice cold).

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.

Dilute with homogenizing buffer to a volume of 200 mL.

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. _ |

Remove the fats floating on the top with the fiat blade of a.spat-ula and
decant the supematant into fresh tubes. )

Repeat Steps e and .

Carefully transfer as much of the supernatant as possible without

disturbing the debris at the bottom of the tube to ultracentrifuge bottles for -

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

[N



c) d) 25e) f) 30g) h) The rats or mce are anesthetized with ether, and the

PGs are renoved and placed in a beaker containing wash buf Ié% L&\i‘rg&)‘fm d).
As soon as possible, the PGs are honopgenized in a Potter-El ]J
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 Alidiet ke Crisvidld @VafRAS™9 aRE slofd inliuid' RiuBR] Fhe HorDgeni ze

gently by hand. ) )
microsomes remain active for at least 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. |



Aliquot into Cryovials (NalgeneTM and store in |liquid nitrogen The

m crosones remain active for at least 2 years. 10 m Determ&g | Ewﬁ{otein
concentration of the honbgenate by the Lowy nethod. Dil ut il h 180
L saline and assay 2 x 10 L and 2 x 20 ILL. Note: KPO4 will cause a

preci pit afye diBgdsgr m duri ng the Lovvry procedure (Lowy O Hpcinesoehi@ggah

N.T., Farr Al. and Randal ., J. Biol. Chem 1951; 193: 265-275). Desired
prote| n concentr at i Qn 5 20, nglm, .rat or e, PG m craosones . ACAT
Assay Sol utlgfr)ls oy &@' 6%3?\"”2\1" r B ésé"fn&dorﬁ\ﬁnﬁm 50 nM

KCl, 30 mM EDTA, pldoEnz%r)ne k"(ﬁgﬁaﬁe-ﬂ)om ﬁhllﬁﬂ’ﬂ.%h@m@élﬁﬁf?ér Netes SRirvge 70.89 g
K2HP04 20 and 12.65 %{KHZPO4 i.n 480 water. Adjust pHto 7.4 vmth KOH or

H}?;PO4 as needed Ad}% Dilyts rfold g %QSU%_WW sueTosgtbuifer ushpliorgoagsap. 1 M
osphat e buff 5 1.35 sucr os and 5 EDTA. Adj ust
Vol une to 480 ?%@P@F %Qa"ct%ttei‘ﬂ%%gspﬂwsa% g"ﬂaﬂexmgrgnimbabelmb 500

13

m. with gater. Passt mes @ bﬂg}f]ﬁr terilization .
unit (e.g., Nal gene A?g((s)ka0045)lHﬁéB?OlagA{%n§t yl- @#C%ﬁeéﬁb&?ﬁ% mL sucrose °*

buffer plus 100 ngmﬂdltﬁymﬂgsl@yqsbbdﬁmﬁmve@l[:ﬂ;dﬂdﬂmm:ﬂmw or

(1- 14C] Hexadecanol E!‘% he toI en suspend
radiol abel in 0.1 AP @‘%%‘gﬁa 5‘3?’95 555 aﬁg'IP@#ILszozlgo
D. d eoyl Coenzyrrez%ﬁnoﬂmaamuwmm&&b}nes%aaﬂha@m&y%ng@

coenzynme A (Sigma 0-7002) in 10 nL sucrose buffer. Note: "Store at -1OC

Dilute 5-fold to 20@ﬂywmqshmgndnbeeandﬁw@ng\uhﬂegmung sbrungsemycntdi

[ 14C] Chehesteryl -L C s or [14C anal - Label ed

M cr oso?r‘%s Di | ut e%gﬂ\;ll gph%#én mc’éos% ﬁ%@%cﬁ Bt 6P HSB‘QP

milliliter with sucahqsmobucﬁlﬁ&d)nbfﬁdjm&%ﬁhﬁllahdﬁlcoﬁﬁm% (LS®INBELT 0sone -
solution, use glass syringe (HamJton,. GASTIGHT, 1702) and transfer 2.5 pL

-~ of radiol abel to diappoximawlydos mly:lsintthemjd:mg)m/sdhlfgm needle in the
i crosorte sol ot on g il 614 i o' 8,881, WS IS EL >
(concentrated) to 100 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-eompound solution
to each of two assay tubes. Controls and blanks receive 5 uL of DMSO.
Control and blank samples do not contain inhibitor. Netc: 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.



10 Flush syringe once with mcrosone solution. Determne dpmin small
aliquot of solution by liquid scintillation counting (LSC).
approximately 4 x 106 dpmini in the m crosone solution. F. Aé:?gﬂﬁg%:h
Sol ution (0.5% H2SO4). Add 0.5 nl 36N,H2SO4 (concentrated) to 100 ni
wat er. 15V oifassse Conpound Sol utions. " Test conpounds are webPginasoi/aionke
either 1 mMor 4 mMstock solutions in dinethylsulfoxide (DMSO) . These

sol uti ons are wyed StromeRAERMPPRIGRL 10 JOTT 90IMORROR ARSI .

concentration of conpound to be tested. ese solutio
hours prior to the &beaXGRPTISTHERLANKSoom tenperature. 20 ACAT Assay

Procedure: a) pli | e e.pr re dding 5 pL of

. test-conpound sl?‘gl ut ﬁgﬁ%@%%bﬁﬂt’wdg&%&et » Control s and bl anks
receive 5 L of gPVSOThrdeGiniiel aREIdhObRBI GRIBIESALA LD kB bi tor.
Note: |ncubations are 25 gerforrred in 110 x "17 mndiggfl’y%?‘g%%lr%ﬁg?n Bni cal
.bottom tubes (Ther addieg 18 pL df therdgSQ@9 Querich sobkion% ni CD sol uti on to each

tube. c) Add 20 p.L_of desired concentration (ng/n) radiol abel ed
mi crosomes to ach Transter 4 gLpf theracidified selytion o the pe-ahsorbe87aBemdiaki ng wat er

bath for 30 mnutes ' 04 /56556 19 PCT/US01/ Q02190 e).

Start the reaction &/&éé%%gk?ﬁ%g?mgq%ﬁ&% fre then n & hog plate

tubes EXCEPT THE BLAdtmirfujes 2d Hewdlopeddn Memyigama&eﬂ@ﬁaﬂeﬂ&eﬁb&i@' anks.
oyl coenzynme A addition, Stop the reaction by

g) Three m nutes af e ol /

5 adding 10 L of thﬁi&%@eﬂﬁ%gﬂm ceplaipiphradialpbelarg detested apd guattitatedby
acidifieghsolution SrimA&H r . . D silica gel
TLC pl ates, which a?gostpﬂen ﬁf‘%ﬁﬁeﬁﬁg’gﬁﬁ%@%ﬁ&gﬁ En‘?‘h%ﬁ%‘s and

deyel oped in trinethhylpentanel di ethyl ether/acetic acid (75:25:2). The
banhds cont ai ni W§. Mtk Ahalpds ami StadeiceCEefduaiod quantitated by

TLC will resolve 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.
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n-1 degrees of freedom “Know edge of the test statistic's distribution
when Ho is tr ueester (WE)spmthesisiby [(Ridartriisoptopyliphemd)-acetd]-sulfamioncidf a

e desi red T ovbfazombpfihehl dEP feametd ) ol £ERmeb AN’ hco” £ % s e
= a. The exper i (zené-aliméthoxyphenyipdoddtandmitie Wonifouad o) Heiredited i@ Thile 1(2af) and

wax ester (VE)_synthesis by ééé 4,6-triisopropyl-phenyl)-acetyl]-sulfamc
acid 2, 89di i sobiews- Xhp 8asa foGE synthesisiphibitipnyasgenerated usingea mopseniver
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- (2,4,6-trimeth | ) i ‘ : . i 1 - |
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nouse | iver a mouse preputial microsome preparation. Data in Table 1 are given as an IC5q,

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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first descriptinhibiGén 6NAEATARH IANET b\efdsimibRPréNil& behdfts té Satih&0 capabl e of

I nhi bi ti nsgr;mAFAT. Such surprising dual inhibitory activity is beneficial in
nt Siffesingfeam disoders fhagricrzerb by excessichumsperetioithatare sot and

"chol esteryl esb%%%gﬁ@ﬁ%%ﬁség@W%CAﬁespect ively, forma  major

portion of the ! €xcess by the sebaceous gl and 28
July 20n4 S WD 01/56556 21 PCT/ USQO /02190 during epi sodes of seborrhea and
the associated acne. In sunmary, the data presented in Table 1 and Figure

| denonstrate that avasi MBEANIFDH BHESORIPAT pﬂ{F d shown to date
to inhibit both ACAT and AFAT. The unexpec(?lgg) dua Dll%ﬁhl I'tion of AFAT and

ACAT by avasi m be provides benefits to patients 5 suffering fromdi sorders

Chat only i nhi byt ACKE® PETAT a T e Rl BegBR o R eI cen P

ki ne graph of syrshestsrin ammusé livéroniciosomes by B2t dimedwylsN-@9t,6r (CE) synthesis

o mouseyd | ver i GhOdPRER P odec AiaidE Ec%gpbm]c{g)'zﬁl’d%xe percent inhibition of

wax ester (WE) synthesis in mouse preputial gland microsomes and CE synthesis
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. ™~
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[(2,4,6-trii S(I\J/S;ropl31/ y A tﬁ)%aagrg lé amgtr:deralélcgloﬁl,c%ei di i sopropyl - phenyl
ester or a pharmaceutically accept abl e salt t hereof for the nmanufacture of
a medi canent fofptreald The use according
to daim1l wher e?n ssa{5 8%@% %?qltéihe%e or r‘ﬂdc’?&%%ﬁ%%nase according to
Claim1l wherein said disorders are acnes. 4. The use according to Caiml

wherein saxd di 0L g8 bedoftifillh @i I Srherofh sallMisolRPisARLMINO 10 Claim 1
wherein said disorder 1s ciliaris acne. e according to Claim1l
wherein said disorder is cystic acne. 7. The use according to Caiml
wherein sayd di 90l debedofidhh s d AERR: saidhisolAPisBGALLAL I NG Lo Gaim |
wherein said disorder is vulgaris acne. ) e use according to daim1l
wherein said disorder is senile acne.

8. The use according to Claim 1 wherein said disorder is vulgaris acne.

9. The 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.



10. The use according to Claim1l wherein said disorder is nedicinal acne.
11. A pharmaceutical conposition conprising an acne-inhi bi ti%gg L@”gb’t% of a
conpound naned [(2,4,6-triisopropyl-phenyl)-acetyl]-sulfam é Y

2, 6-di i sopropyl - phenyl ester and a pharnaceutically acceptable carrier.

12. A use of a compound nanmed [2, 4, 6-triisopropyl-phenyl)-acetyl]-sulfamc
acid 2,6- diisopropyl-phenyl ester or a?pharnaceutically acceptable salt
thereof for the nmanufacture of a nmedicanent for treating acnes. 13. The
use according to Caim1l wherein said disorder is perioral dermatitis. 14.
The use acédr di e v a@oading t Clhmrlevirremsat] diosdsr Beprticesterod awlsecd 28iPuhy 2004
23 15. The use ﬁg&g&rdl ng to Caiml wherein said disorder is
corticosteroid- uced acneiform |esions. 16. A pharnaceutical conposition
conpri sing a sebaceous gl and secretlon i nhi biting amount of a conpound
named [(2, 4 yl -
phenyl est er anal\ Ig] g?ﬂn%%é:g{}l c @fl:%dflta £ é@%@?@%‘q&%‘ ﬁjkghﬁlg%?&p
conpound named pf Qcalnp@umdr narsd |b(|2dpﬁy’tkmphem;ﬂp)l@ralbelwvlhlsi&hﬁcamt& adiigp@pd-

di i sopropyl - phe f medi cament for the

treat ment of ?Hgﬂ E%Ise?%gughg}x%ﬁ "ggﬂg{:ag% {SA{’%F%&? "disorders. 18. A use of a
compound named [(2, 4, 6-triisopropyl phenyl)-acetyl]-sulfamc acid 2,6-

di i sopropyk~phe . reof for
the manat 45 ur & p 554 ginhaloRfIARSHEL S K AR e did L6 2
conpound nanmed M @pwpﬂ-nhpn)rl sepnfophd mpivdaiirg ofaamdyda]nelsttﬁrfthfrm@tm of 2, 6-

di i sopropyl - phe fagiie of a nmedicament for inhibiting
ACAT and AFAT. ﬁ%%asgssctaggggﬁg eb%%g JEJEHAt ri 1|t sopropyl - phenyl )-acetyl]-sul fam c
acid 2,6-diisopropyl-phenyl ester or a pharmaceutically acceptable salt

I L e e S SR

treat oily ski ndiisopropyl-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.



