"WD 2005/ 034931 PCT/ 1B20041003156 PHARMACEUTI CAL COVPOSI TI ONS COVPRI SI NG
MALONAM DE DERI VATI VES FOR DECREASI NG SEBUM PRODUCTI ON FI ELD OF THE

| N\VENTI ON The present invention is directed to the topical application of a
~cl ass of diam de ACAT inhibitors. O her aspects of the invention are
directed towopiisadsofs fornul ati ons of these di ani des, t hgimpuaeodsese r eat

- sebaceous gl and disorders and their use to alleviate oily skin. BACKGROUND
OF THE I NVENTION a p 10 Human skin is corrposed of three primary |ayers, the
At o BAonok 16 CBLAGL bne ARk Gl vk Gk sk B E'pusRpafc

strat um cor N probserBE nctron s to séerve a arrti
external envi ronrrent Lipids are- secreted to the surface of the stratum
corneum These 'lipids decrease the stratum corneum s water perneability.
Sebum typically constitutes 95%of these 15 |lipids. Abranovits et -at,

Dermatol ogic Cinics, Vol 18, NiBbBOFIHEOMVENIGDN. Sebumis produced in the
sebaceous gl ands. These gl ands are present over.nost of the surface of the
body. The hi ghest concentration of these ands occurs on the scalp, the
forehead and the fa'éépre@é@ﬂ“‘teéﬂqmédiﬁ?ﬁﬁﬁrfﬂgmtOWQPRi'F@ginccélaGl’c?@ﬁéfthat sebum

plays, many iRginihslnBAT ifPIERE SIS 28RS tHraRieMior’dle RirodlES Id 18flca€SPeEC al |y
in the facial area. Excess sebumis associated with an | increased incidence

of acne.5 Even fermuiaians 4 dhpse diafpigase helr 45 treatsishaceoys olead SisofdREs aWi n | ook
greasy, decreasdimgsitd slletiatg sl9tskieness. Abranovits et al, supra. Current
treatnments for excess sebumare | ess than optimal. Accut ane (isotretinoin)
reduces sebum secretion by up to 90% However, isotretinoinis 25
asgociated with a nunber- of BACK@GROUBDJY BIE INMENTION causes serious birth
Bflects and is contraindicated in wonen of childbearing age. Thus,
Otretinoin is only utilized for severe acne. Iit is inappropriate to use
th| s driy nerely abugagsldmistqomposediofl threg Prireyniayais) Bs RGN eaEYEUT, r ansf er ase

(ACAT) i nhi bi 40 i, it the 8binfs. A &Y@'ldgart i§thd KatuneedmateVad ed
cholesterol. United States Patent No.
primary function is to serve as a barrier to the external environment, Lipids are
secreted to the surface of the stratum corneum. These hptds decrease the
stratum corneum’s water permeability. Sebum typically constitutes 95% of these
15 fipids. Abramovits et al, Dermatologic Clinics, Yoi 18, Number 4, Oct. 2000,
Sebym is produced in the sebaceous glands. These glands are present -
over most of the surface of the body. The highest concentration of these glands
' obcurs on the scalp, the forehead and the face. Despite the important _
physiological role that sebum plays, many individuals experience excess sebum
20 production, especially in the facial area. Excess sebum is associated with an
increased Incidence of acne. Even in individuals without acne, sebum can make

C’ ' the skin look greasy, decreasing its attractiveness. Abramovits et al, supra.

Current treatments for excess sebum are less than opﬁmal. Accutane

(isotfetihoin) reduces sebum secretion by up to 90%. However, isotretinoin is
25 associated with a number of serious side effects. It causes serious birth defects

andis contrain-dicated in women of childbearing age. Thus, isotretinoin is only
utilized for severe acne. It is inappropriate o use this drug merely as a cosmetic
aid. ’ |

Acyl CoA cholesterol acyl transferase (ACAT) inhibitors were initially

- 30 evaluated o treat elevated cholesterol. United States Patent No. 6,133,326

discloses that ACAT inhibitors also reduce the secretion of sebum. While the
‘326 patent is a valuable contribution to the art, such treatments are ndt
commercra_lly available at the preseht time. Currently, the most practical means :



i —

“di scloses that ACAT inhibitors also reduce the secretion of sebum Wile the
'326 patent is a valuable contribution to the art, such treatnments are not
comercially available at the present tinme. Currently, the nost practical
means WO 20051034931 PCT/ 1B2004/ 003156 -2 of alleviating excess sebumis:
frequent wasid J0gP0349BiUS, ,a need exists in the art for mrewiBroeaboesst s t hat
will reduce the secretion of $ebum by the sebaceous glands. SUMVARY OF THE
| NVENTI ON 5 A new net hod for decreasing the secretion of sebum by the
sebaceous gl ands, has been discovered.-2A cl ass of ACAT inhibitors that

exhi bi t super 'o@auev%%grwexs éé&uhh@frédﬂ%hﬁhééhmﬂs qfhu§‘r’]aq+é%}j%§i§{s‘?ﬁ iRhas been

di scovered. These i nhi bitors be represe Formula I: Rz I I |~
R3 N \ /C / for ngwisgatpgnis ihpicyd) f?dU%ﬁhﬁﬁﬁtaef!onmsebw thmﬁwew and R2 are
each independegninky, represented by hydrogen, CL.6 alkyl, Cl1.6 al koxy,

hal ogen, hydroxy, trifluoronmethyl, trifluoronethoxy, cyano, NRSR6, or SR ;
X is represented by - CR8RO- (CHZ),, R3 is represented by hydrogen, Cl.6
~alkyl, -(CH2)g Ph, or -(CH2)q pis represented by an integer from1l to 4;
R4 is represent ed by a subst$lﬂMWYs@F§UEéf&NENBQNt he group consisting of
hydrogen, Cl1.6 15 al kyl, Cl.6 al koxy, hal ogen, hydroxy, trif] uoronethyl,
trifluoronethoxy, cyano, NR5R6, and SR ; R5, Re, R7, R6, and R9 are each_

i ndependent |y represented by hydrogen or Cl.6 al kyl; Ph is represented by a
“phenyl ring which may be optionally substituted; Mis represented by a 5-
or 6-nerfbered het eAc@myhethad{gr dectrsning thei aegren_om@‘tsebmd:tydhe sellageousd from t he -

group N S, 0faQds, MadBerfliskofer8@CA class of AGAT inhibitors that exhibit superior
achvnty in the inhibition of sebum secretion has been discovered. These ACAT

inhibitors may be represented by Formula |

Rz ' |
: ' 0
R! N \X/ Y
H
(CH),
Formula | '
R4
10 in which R and R? are each independently represented by hydrdgeh, C5 alkyl,

Cs. alkoxy, halogen, hydroxy, trifluoromethyl, trifluoromethoxy, cyano, NRSRE, or
SR’; X is represented by ~GR®R®-(CH,); R® is represented by hydrogen, C1.s
alkyl, '(CHz)q'Ph, or -(CHz)g-M; p Is represented by an integer from 1 1o 4; R* is
repfesented by a substituent selected from the group consisting of hydrogen, Cy.5

15 alkyl, C.¢ alkoxy, halogen, hydroxy, trifluoromethyl, trifluoromethoxy, cyano,
NR°R®, and SR”; R®, R®, R, R®, and R? are each independently represented by
hydrogen or Cy.5 alkyl; Ph ié represented by a pheny! ring which may be
optionally substftuted; M is represented by a 5- or 6-membered heteroaryl ring,
containing 1 hetero-atom selected from the group N, S, or O; n and g are each

- 20 independently represented by an integer from 0-4; a pharmaceutically acceptab!e
' 'salt thereof or a prodrug thereof.



20 i ndependently represented by an.integer fromO-4; a pharmaceutically
acceptable salt thereof, or a prodrug thereof. WO 2005/034931

PCT/ 1 B2004/ 003156 -3 The conpounds of Fornula | may be adm nistered to a
*patient to. decrease the anount of sebum secreted by their sebaceous gl ands.
Typi cal ly, YhWOFgHHHBunds will be adninistered topical | PATgBRN G ¥as
exhi biting excess sebum production. Decreasing sebum secretion w ||
al l eviate a nunber of 5 dernatol ogi cal 3lsorders and cosnetic conplaints.
These conditions include oily skin, y hair, shiny skin, acne, and
seborrhei c der mat i ffhe compamnidnvidreringa | myabsdnmiﬂ@edm nanelpihar maceut i cal
conposi tions ayalolh la |l in
adm xture w t%%@?g%%ﬂh?%po@hﬁdf@%ﬂn %&Pet&{b tﬁ%&fé%adm %g%tn thgEMi n a further
embodi ment , tfh*@,ﬁ'FQﬁmﬂ@%‘M‘"P@aémW@&f%fbmpléal Ao 1@ aseasi exhibiting exaga®if act ure

containing a %emgmuafon@édawsmglsebme&ﬁa%anpéue(,ﬁfeaaﬂ.um@r%frl bution, in
nmer on how to_ use the

association with instryctio vising the cons |
conpound® to ad FE‘W@P@'CQ d@BWGTSt&} ﬁO%{E@%&OE‘P@H‘ precsepditiansdpHiiR WY oduct i on.

An addi ti onal skirbalstihee ehinyskie] ackefand stborfHet déseativk. a conpound of Fornul a |

as a_ diagnostic agept, LAcdel Sl J0anel ahrLal.cuss Ut adUELyany, O Per

aspects of the 15 i "GN e direc d of
Fornmul a | in ehleastanabibe gompounts af rswiiled ireadmikiore vetilzosaries suitDiSTot LED

- DESCRIPTI ON O Tﬂ%@y%iomngg&%?éﬂb e?ﬁ" {hQ lrﬂzeléﬁynﬁs %&&Hﬁﬁb are only

being utili zed fexpe revi ew oul d not be
construbd as am@ﬁqfﬁzjmtﬁﬁ@wremsaémlw WPOEF%Pfr@rmeaérﬂﬁcm‘?ﬁ&f retgld 2005/ 034931

; h I 52094/ Ogéi!s%utuorﬂm%ss&lfﬁbhlbv‘&h Ql Uik @(@%hgb&éﬁh@t\bfﬁo\k‘ﬁﬂﬁh et PLOUQhOUt
i)s application, inc i e C er ns. have e
Toani noe. def | HEEOBPNR O AIURE & ehidichesstadjed Wi SEpRtBRUTRSE™. 5 The
plural and si Agueldditiorshembatientts distied tatheiust of « bangead bEFornmladlashhan the
i ndi cat ion of dﬁﬂﬁ@s% agent to detect inappropriate sebum production. Other aspects of the
15 “invention are directed to the use of a compound of Formula | in the manufacture

of a medicament for seborrhea.
DETAILED DESCRIPTION OF THE INVENTION .
The headings within this document are only being utilized expedite its
20 review by the reader. They should not be construed as limiting the invention or
" claims in any manner.




a. "Cl- C6 alkyl" refers to a branched or straight chained al kyl group
containing from1l to 6 carbon atons, such as nethyl, 10 ethyl, n-propyl,

i sopropyl, n-butyl, isobutyl, n-pentyl, isopentyl, n-hexyl,

"1, 1- dlnethylbut |, 2,3- dlnéthylbutyl etc. b. "d- C6 al koxy" refers to a
strai ght orvﬂ?aﬁgﬁ@&“chaln al,koxy group contai ni ng frorBCI/iBg00g/0¢3a50hon
atons, such as nethoxy, ethoxy n- pr opoxy, | sopropoxy, n-butoxy, 15
isobutoxy, n- pent oxy, n- hexyloxy, etc. & ' "hal ogen" refers to a chlorine,
fluorine or bromne atom d. "optionally substituted phenyl"” refers to a
phenyl (-C6H5) whidoh nBEFBETHINS ANDUEXEMBLIFCAZION 3 substi'tuents, each
substituent is- |ndependently set ected fromthe group 20 consisting of Cl1.5
al kyl, Cl.6 al koxy, hal oge hydroxy, trifiuoromethyl, trifluoronethoxy,
cyano, NR5R, or SRAS usqh 5%'%%3’@& %HE&QWIQH:NW”B‘@ theyglaimignibe SoWIngs er ent  and

may be | ocat efndhad@iheGfiednltgs eéftne@belaﬁt@ﬂeserspmrcauyn@c%étémﬁeme
"heteroaryl" refers to aromafic rbn%ﬁﬁav ng a S|n$ 2‘? htflteroatom sel ected
from oxylen, nNNePBERAN AR Shayd be té’*“@"{')@fﬁr‘fnae& qbfﬁ erivariies to a 5-, or
6-, menbered iridi@tiocomuaibeing 1 nitrogen atom 1 oxygen atom or 1 sulfur
atom The 5-nenbered ring has 2 doubl e bonds and the 6- nenbered ring has 3
doubl e bonds. Exanples of such 30 heteroaryl ring systens include, but is
not limted to pyrrolyla. fu‘f}aﬁyd; aikyi’hb[mpdmmbranmadlomlraigﬂt cigdinedfalkyl
"pharmaceutical ly acceptable salts” g dqe fo refer to E ﬁr
phar maceuti cal |y accept abl e %%PCFOQ‘&WFE?H‘ Earb%}atom%ﬁéﬁ:}?‘rﬁ%gﬁ Weal Iy
acceptafy e basi c addi ti on saihys'h-prldyl, tepeipd, ndulyl Eobwutgf nrpentglt r uct ure of -t he

%ggpo”“d WO 2005/ 034931 PCT{JgE%ﬂ ﬁ419>8f?]15|6dim%ﬂ191bu" B3 JRERYLLGELLY

ept abl e aci d addi ti on sal
“Cq- Cg alkoxy" refers to a straight or branched chain

alkoxy group containing from 1 to 6 carbon atoms, such as
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,

15 * isobutoxy, n-pentoxy, n-hexyloxy, etc. '
“halogen” refers to a ch!orine; fluorine or bromine atom.
“optionally substituted phenyi” refers to a phenyl (-CgHg)

which may be substituted with up to 3 substituents, each
substituent is independently selected from the group
20 - consisting of Cy.¢ alkyl, Cy.s alkoxy, halogen, hydroxy,
' ' trifluoromethyl, trifluoromethoxy, cyano, NR°R®, or SR'.
These substituents may be the sarﬁe or different and may
(“3 be located at any of the ortho, meta, ot para posntlons
. .CT) ' : e. “heteroaryl” refers to aromatic ring having a smgle
25 hetercaiom selected from oxygen, nitrogen and su_Ifur._
More specifically, it refers to a 5-, or 6-, membered ring
containing 1 nitrogen atom, 1 oxygen atom, or 1 sulfur
atom. The 5-membered ring has 2 double bonds and the 6-
membered ring has 3 double bonds. Examples of such
30 heteroaryl ring systems include, but is not limited to
pyrrolyl, furanyi, thiophenyt, énd pyridinyl.

. “pharmaceutically accepfable salts? is intended to refer to .
either pharmaceutically acceptable acid addition saits” or
“pharmaceutically acceptab[e basic addition saits™

35 ' ' depending upon actual structure of the compound.



I ntended to apply to any non-toxic. organic or

i norganic acid addition salt

of the base conpounds represented by Fornmula | or any of its internedi ates.
Il-lustrative inorganic 5 acids which formsuitable salts include

“hydrochl ori.c,

‘hydr obrom c,

sul phuric, and phosphoric acid and aci

d netal

‘sal ts such X0 ag8hdsilnonohydr ogen orthophosphate, and RETAB2I0ASKSEAr ogen

sul fate.

t he

nono-, di-,

exanpl e, acetic,
fumaric, malic,
- hydr oxy- benzoic
p- t ol uenesul f oni ¢ acid, and

or gani ¢ 5sol vent s,

“Illustrative organi c acids,

and tricarb
glycolic,

‘tartari cg. c|“pharmacetﬂsallgab:jeptablewoellecd,dntlbgdalwtgsrral ei c,

phenyl ace

conpounds a

oxylic acids, Illustrative of such aci
| actic, pyr u§/| c, malonic, succinic, gl

which formsuitable salts include 10

ds are for

utaric,
benzoic,

pzoic,

t. n

o P PR B B P e AR, 12
and 2- hydr oxyet hane sul f oni caddttlomisal&ﬁb“le hegt 6QMPQaAS presented bi t her a
hydrated or substantially arﬁbYrﬁﬁl?‘I’Er an@%fﬁ@untbﬂn&ﬁe&é‘s! Alustrdilie tr%?daﬂncadd' tion.

sal ts of these

re . so

in water and various hydrophilic 20
and whi ch chsd‘@@é‘?ff”s%'ﬁaql%saﬂtﬁﬁcf“dﬁrhé@'o‘?'ﬁiﬁr!?e f or ns,

general |y demonstrate hi ghemymbsomwsmmuab%nd dhospmh@ém%ﬁ&h¢l@a| Iy

accept abl e basic addition salt 1S | to any non-toxic
organi c or inor % Qﬁ?? @P‘@B%ﬁ

~/

suitabl e salts include al kalmusgg[vg

25 Fornula |,

ganic basic
or any of

as sodi um potassium  calci

and

8

allDphati c,

\hyl am ne, di net hyl ani ne, st mtfayéxamm@eacea@

alicyclic,

iR seiote

Bunds represented by

|drthophtnts|ﬂ13naadhmpcﬂassmm hydsogentsitigtebases which form

r oxi

éive ra@rmmﬁl—. entbtfl@ﬁmwhtaaﬁldﬁe Blugttﬂilhe afssugb

WQEM%E%@ m’%foﬁ%ﬁ{%b%%‘a@. |aa¥c§je( oxi des SUCh

anmoni a,

e labAie pyrubie, " Pr odr ug”

b
ers to compounds that are ra i dl ns orrrec?ﬂ invivo to yield the
parent conpound of the abovén Gy @10 utarlc fumaric, malic, tartaric, citfic,

15

20

25

30

35

ascorbic, maleic, hydroxymaleic, benzoie, hydroxy-benzoic,
phenylacetic, cinnamic, salicylic, 2-phenoxybenzoic,
p—toluenesﬁlfonic acid, and sulfonic acids such as methane
sulfonic acid and 2-hydroxyethane sulfonic acid. Such salts
carl exist in either a hydrated or substantially anhydrous
form. In general, the acid addition salts of these
compounds are soluble in water and various hydréphilic
organic solvents, and which in c:ornparison to their free -
base forms, generally demonstrate higher meltmg pomts

““pharmaceutically acceptabfe basic addition salis” i

intended to apply to any non-toxic organic or inorganic
basic addition salts of the compounds répresented by
Formula I, or any of its intermediates. lllustrative bases
which form suitable salts include alkali metal or alkaline-
earth metal hydroxides such as sodium, potassium,
calcium, magnesium, or barium hydroxi-des; ammonia, and
aliphatic,' alicyclic, or aromatic organic amines such as
methylamine, dimethylamine, trimethylamine, and picoline.
“prodrug” refers to compounds that are rapidly transformed
in vivo to yleld the parent compound of the above formulas,
for example, by hydrolysis in blood. A thorough discussion
is provided in T. Higuchi and V. Stella, “Pro-drugs as Novel
Delivery Systems,” Vol. 14 of the A.C.8. Symposium =
Series, and in Bioreversible Carriers in Drug Design, ed.



“for exanple, by hydrolysis in blood. A thorough discussion is provided in
T. H guchi and V. Stella, "Pro-drugs as Novel 35 Delivery Systens," Vol. 14
of the AA/.C.S. Synposium Series, and in Bioreversible Carriers in Drug

- Design, ed. WO 2005/034931 ; PCT/1B2004/003156 -6 Edward B. Roche, Anerican
Phar maceut | WRI2008934981 at | on apd. Pergarmon Press, 1987, bBERIBN0AMPEH are '
i ncorporated herein by r ef er ence. J . corrpound of Formula |I", "conpounds of
the invention"™ 5 and "conpounds" are usgd interchangeably throughout t he

appl i cation and should be treat ed as synonons. k. "patient' refers to warm
bl coded ani mal s such as, f orESWakhRteshe,fumeiiean Bheygaceytieal Asseriationger bi | s,

cats, rabbits, . dogs, nonl@myrsaergamoﬁmemz 5l ohwtiiBH Sre inkBrpbrated  eat ™
refers to the ability of th 2! dsto either relieve, alleviate, or
sl ow the progression of theer]r?aet §e"°81 sease (or condition) or any tissue

da_rrage aSSOCi at'ed_ wit h jthe “dmmmmsénf Fsomela & mh'@ommsm)ﬂmdmrenﬁorfzor mula | will
exi st g optical isomers. Any, &rﬁp%hﬁése%%s%@ nté?br?angé) t‘ﬁ?obpﬁ’ﬂnth% one of the
conmpounds represented by Formil a a specific.

optical isomer or a mxture applicepen wwhouldbertre@te'éaﬁm@soms is expressly

excluded). The specific pt Inﬁg"{‘enff%é@q&v&%{blmed§ﬁ%lisa§ﬁﬁ a81gr recovered by
t echni ques known in-the art such as.. chromatography on chiral stationary

phases or resolution via chquémplﬁeﬂwneﬁ@ﬂ?a‘tﬂcﬁrfa@og%ﬂ%@ cRIpJeifitent -separati on
by selective crystallizati omogsAIMcﬁukeyat thtrﬂ]bahzués kiha Barhase. of a specific

optical_ jsoner as the startl r oduce the ¢ r espondi ng
-1 soner the final prodUCt %ﬁr %bengg”%‘gg%%??&;‘t?rta%s% {'Eﬁe pr esent

imyention can exist in unsotliew, @ﬂe@e,\mbbwalse gropreasiemlofftbe patient'd h ‘
harnmaceutical ly acceptabl e g %5%’«96@ éond%@n)%‘r’%ﬂyﬁ’éu&‘@&ﬁége ggsgagrtgh and the

| r'ke. I n general; the sol vate
' with the dnsease

Some of the compounds of Formula | will exist as optical isomers. Any
-15 reference in this application to one of the compounds represented by Formula | is
meant to encompasseither a specific optical isomer or a mixture of optical
isomers (un[ess it is expressly excluded). The specific optical i isomers can be
separated and recovered by techniques known in the art such as
chromatography on chiral stationary phases or resolution via chiral salt formation
20 and subsequent separation By selective crystallization. Alternatively utilization of

a speciiic optical isomer as the starting material will produce the corrésponding
isomer as the final product, _ | .

In addition, the compounds of the present invention can exist in

unsolvated as weli as solvated forms with pharmaceutically acceptable solvents -

25 such as water, ethanol, and the like. In general, the solvated forms are
considered equivalent to the unsolvated forms for the purposes of the present

_invention. .
Any reference in this application to a compound of Formula |, is intended

to cover the compounds individually, as mixtures, as salts, as solvates or any

30 combination thereof. _ '

- All of the compounds of Formula | have at least two phenyl rings, as

depicted immediately below:



MRS L

“consi dered equivalent to the unsolvated forns for the purposes of the
present invention. Any reference in this application to a conpound of
Formula I, is intended to cover the conpounds individually, as m xtures, as
-salts, as solvates or any 30 conbination thereof. Al of the conpounds of
Formul a | h&0a0e§0349%8hst two phenyl rings, as depicted PEHEBIBYWHIH6bel ow. WO
2005/ 034931 PCT/ 1 B2004/003156 7/ OO R3 Ring AN H(CHp RngBRNg A
may be unsubstituted, or it may be substituted with one or two substituents
as defined by R and R2. Rl and R2 may be represented by identical 5
substituents, or differen ubstitdents. In one enbodinment, R and R2 are
each represented by isof | noi effi es ang/ are both | ocated at the ortho
positions of the pheny q. Ri/ng B may L’;\I so beRvptionally substituted, as
listed for RA. R4 Ring Arepresem~up 3 "t uents, other than hydrogen,
as descri bed above. These 10 bstituents may e | ocated at any of the .
ortho, meta, or para positions. R3 may also be rdgHysented may a phenyl ring
or'a phenyl al kyl ene noiety. Any such phenyl ring may“siSoxbe substituted
with up to 3 substituents, as described above. They i/ be{l ocated at any.
of the ortho, neta, or para positions. 15 R3 may al so besfFepresented by a
heteroaryl ring or by a heteroarylal kyl ene noi ety.Rih§® het eroaryl ring may
be attached to the indicated nitrogen atom by any carbon atom of the
heteroaryl ring. Likewise, if qis 1,2,3, or 4, then the heteroaryl ring
may be bonded to tiRg Aldy RNMsIBiRkY, ¥i iBmafe Qlbstitufed vilRBLr Aicoms. 20 In a
further enbOdelsu st%er?ts aé gﬁnleg\é:? H‘; Iar?ci1 R, Fﬁra%lﬁg n%a@ b%)%gpl;rr‘glsentceldel?y igentica[

i

' @ 5 substituents, or different substituents. In one embodiment, R! and ﬁz are each
represented by isopropyl moieties and are both located lat the ortho positions of
the phenyl ring. - ) '

Ring B may also be optionally substituted, as listed for R%. R* may
represent up to 3 substituents, other than hydrogen, as described above. These
10 substituents may be located at any of the ortho, rheta, or para positions.
_ R®? may also be represented may a phenyl ring or‘a phenylalkylene
moiety. Any such phenyl ring may also be substituted with upto3 substiments,
as described above. They may be located at any of the ortho, meta, or para
positions.
15 R® may also be represented by a heteroaryl ring or by a
' heteroarylalkylene moiety, The heteroaryl ring may be attached to the indicated
7 nitrogen atom by any carbon atom of the heteroaryl ring. Likewise, if qis 1,2,3, or
@ 4, then the heteroary! ring may be bonded to the alkylene moiety via any of its
‘ carbon atoms.
20 In a further embodiment of the invention, Formula 1A exemplifies a
subgenus of Formula |, particularly useful for topical applieation.



subgenus of Formula I, particularly useful for topical application. WO
2005/ 034931 PCT/ 02004/003156 8 .10 0 R3 N~~ -"I NH (CH2) FORMIULA IAI [/
R4 In Formula A, R and R2 are each isopropyl (ortho), pis 1 and Xis
- met hyl ene, as exenplified above; R3 is represented by Cl1.6 al kyl or
het er oaryl , WO Bt ypical Iy i sopropyl, or pyridyl) af§TB200Y03E6defined -
in Formula. I. More specifi c exanpl es of conmpounds of Formula Is include: a)
N-benzyl - N - (2, 6-diisopropyl -phenyl)-N-g sopropyl - mal onam de; b)
N -[2, 6-bi s(1-met hyl et hyl ) phenyl ] -N-(1-met hyl ethyl )-N-[[4 10
(et hyl t hi o) phenyl ] et hyi ]|- pr opanedi am de and; c)
N-[ 2, 6-bi s(1- et hyl ethyl ) phenyl ]-1(3-[[ (4- met hoxyphenyl ) net hyl ] ( 2-

xp” - prod@nanmi-fie. ) SYNTHESI S 15 The conpounds of
been Wlesci bed in the literature. The reader's

; roféan Ratent Application Number 0 433 662,
whi ch is hereby incor|porat'ed by\rxéfere . The '662 application discloses
t hat the conmpounds ofA; Forgula | have acyl (cplghzyma A 20 chol esterol
acyl transferase (ACAT)Ninhibitory activity. Thel' 662 application discloses
that these conpounds can be us o | ower elevatd npl esterol levels and
to treat atherosclerosis. The %%E%M&B-;ﬁ R ation @ i scl ose using these
- compounds to decrease sebum secretion. The '662 appfication discl oses how to
prepare the conpounds of Forrmula 25 1. The reader's attention is directed
to pages 7-20 where nethods for synthesizing these conpounds are described.
Met hods for prepar® igmusHa: Re@sUt'i @ pesh inersenyt @Bhe). Bi tahbK s hese conpounds
-grg descri bedn@RyigRgas Bxerliidd ¥bosOaw1§ igprdsbMBd by Cysalkyl or heteroaryl,

5. (more typically isopropyl, or pyridyl) and R*is as defined in Formula 1. - _

More specific examples of compounds of Formuia la include:
a) N-benzyl-N'-(2,6-diisopropyl-phenyl}-N-isopropyl-malonamide;
b} N“-[2,6-bis(1-methylethyl)phenyl]-N-(1-methylethyl)-N-[[4-
10 (methylthio)phenyl]methyl]-propanediamide and; |
' c) N-[2,6-bis(1-methylethyl)phenyl]-]B-][(4-methoxyphenyl)methylj{2-
pyridinyl)amino]-]B-oxe -propanamide.

B) SYNTHESIS
15 ' ,
The compounds of Formula | have previously been described In the
literature. The reader’s attention is directed fo European Patent Application
Number 0 433 662, which is hereby incorporated by reference. The 662
application discloses that the compounds of Formula | have acyl-coenzynﬁe A
20 . cholesterol acyliransferase (ACAT) inhibitory activity. The ‘662 application
discloses that these compounds can be used to lower elevated cholesterol levels

and to treat atherosclerosis. The ‘662 application does not disclose using these
compounds to decrease sebum secretion. :
The ‘662 application discloses how to prepare the compounds of Formula
25 1. The reader’s attention is directed to pages 7-20 where methods for
synthesizing these compounds are described. Methods for preparirig
~ pharmaceutically acceptable salts of these compounds are described on page 6

of the specification. -




WO 2005/ 034931 PCTI | B2004/ 003156 -9 C) , MEDI CAL AND COSMETI C USES
~I'nhibition of acyl-CoA chol esterol acyl transferase (ACAT) blocks the 5
esterification of free chol esterol-to-chol esterol esters. Cholesterol esters
-are the primary transportation and storage form of chol esterol in aninals.
In the int gﬁ%"ﬁ?é‘é“”ACAT i nhi bitors have been shown to PEAIBIOP4/R0RESS
absorption of cholesterol fromthe gut. In the liver, inhibition of ACAT
has been shown to decrease the fornatnpn and secretion of
chol esterol -containing |ipoproteins by 10 decreasing the chol esterol ester
mass of the lipoprotein core. For these" reasons ACAT i nhi bitors have
previously been ewﬁluammgngﬁLgNﬁqgﬂ§ mER serum cholesterol |evels.
Der mal sebaceous gl'ands are hol ocrine glan s that secrete a m xture of
i pids known as sebum Sebumis conposed of triglycerides, wax, sterol

esters 15 and SQuarh:en@w of'Ebﬁf(R)Ncﬁmi@Qt@ﬁilQ@Jﬂﬁsﬁer&s@r(}ﬂ\@hﬁ'ﬂﬁloék@tﬁ&e conposi tion
of hunan sebum vari abl.es sex, ., diet, and

i seases Seb eTEbR e irolesiertic-Hitisstol caers CopeSeRlEust Ehinas
accunmul at es gwintdnpsanspetidion and etosgd formgf abdsstdrovinrdmatshin toent er of the

gl and. Al B ghlca0oAPNAR D AbueiSh Shod L BLEAIRNSEDUM i Nt o t he

| unenal duct, rom Wwh um s secret on of sebumis

regul at ed by anolesierakfromdiie gurIniiediver, inhibitias of AGAT hes baep shewhgul ate the rate

of Iipid net %e}éaemhe\f@meﬁoram s%b@h@rlr§fcﬁbl@stefb@&&%aﬁlﬁ@hdeStgith)ﬁC' nar cells,
to a stable ester formfo g’ via_the act|V|t}/ variety of acyl
and f atify acﬁ%?cfelaé'ﬁgf'@rcgg'@%tem‘i% éngssiobing ligpRIoieipagres 8?1585‘% ""3%98i d  droplets

hin the aCA(mtwmmeitdrs h{el previduslybekr agfuatatbasidigeasap oW se@fn f or mul a |

ck the con Stl on 9f free chol esterol-to- chol esterol ester, leading to
i ncreased | eVErs~6f 'fe %@ chol esterol within the acinar cells. Wile the
cel l ul ar nmechani sridersalisebaceald glantisdee kelowide glandhivapsaseaiee mbitwre of t he aci nar

cells producenpide%ﬁoﬁmbmeeemisesﬁasgsew h,g@eé@el w1 BeR) EQErs Thus, the
compounds of fornmula |_jnhibit the secretion of sebum and thus 30 reduce

the andtint of2"E BRSNS TheTe 'ss‘iﬁ’l"'?‘g%réb'ﬁf"arﬁ’l@" £\ comprstiog hBYARIS can be used
to treat a vaeb@hyasdd ddndiradualivakake suciaEngassexstiet, and giekaer Bebuen dermati ti s.

is produced in the acinar dells of sebaceous glands, accumulates as those cells
age and migrates towards the center of the glahd. At maturation, the acinar cells
lyse and relehse sebum into the lumenal duct, from which the sebum is secreted.

- 20 Formation of sebum is regulated by a \)ariety of horrnones that act
primariiy to regulate the rate of lipid metabolism. Waxes and sterols are
converied, within acinar celis, 10 a stable ester form for storage via the activity of
a variety of acyl and fatty acid transferaees. These esters are then stored n lipid
droplets within the acinar cells prior to release. '

25 The compounds of formula | block the conversion of free cholesterol-to-
cholesterol ester, leading to increased levels of free cholesterol within the acinar
cells. While the cellular mechanism is not fnlly understood at the present time,
the acinar cells produce less sebum when contacted with an ACAT inhibitor.

Thus, the compounds of formula | inhibit the secretion of sebum and thus

30 reduce the an‘ic_:unt of sebum on the surface of the skin. The compounds can be

used to treat a variety of dermal diseases such as acne or seborrheic dermatitis.
In addition to treating diseases associated with excess sebum producti.on,

the compounds can also be used to achieve a cosmetic effect. Some consumers

believe that they are aﬁlicted with overactive sebaceous glands. They feel that

35 their skin is oily and thus unatiractive. These individuals-can utilize the
compounds of Formula | io decrease the amount of sebum on their skin.




I NN L

In addition to treating di seases associ ated with excess sebum producti on,

t he conpounds can al so be used to achieve a cosnetic effect. Sone consuners -
believe that they are afflicted with overactive sebaceous gl ands. They f eel
“that 35 their skin is oily and thus unattractive. These individuals can
utilize theW&BRIBERs of Forpula Ito decrease the anmoumCTgB208&MaI60N t hei r
skin. WD 2005/ 034931 PCT/ | B2004/ 003156 -10 Decr easi ng' the secretion of
sebumwi ||l alleviate oily skin in indivjduals afflicted wi.th such .
conditions. In order to exhibit the bid ogical effects described above, the
conmpounds  nebekcreasitigtha dedretioptolsakaim will alleylagendily tsiin sruifdividian effiicted nhi bi t
production angdioL cﬁc%ﬁ&ﬁ&;sl on of sebum by the sebaceous gl ands and aci nar
~cells. This anount. c )é dependi ng upon the particul ar di sease/ condition
~being treated, the'n§édﬁéitq el f"(‘ﬁe Q'?i@lfrﬁéﬁ@fﬂd%mcheé@h%\@’, themgmpewnds t he

patient, the pakhb %Iaaﬁurmémmradquaﬁﬁn!ﬂguﬁ.aéhﬂd}h%;?ﬁ@&hcnbﬁsndi/@ut e of
adm ni stratl on, and t E}ﬁesenc of ot her underl | sease states within

t he patPent, %ﬁcﬁe"‘OV\ﬁE?Pbéf Vi sebperpus glepehendaqnar G‘?"geﬂl?)a’@@ﬂfﬁﬁﬁhds typically

%8' bi } kt ?3' rva;e,f éé}ﬁndmbfumrﬁmég@rﬁcmamagélcdnﬁmﬁm a@@gunlaéieci iedaegriglay to about
ng/ kg/ day_f.or of. the diseases or itions listed, above

Repetitive dafftif %%Wﬁ% %?%8?’?%@%«7%%83%8’;&? 5”‘3%0'95?5]%9\93@9 according to

the condi ti onsinusisieratetheatide of adiirdsitation and i wésenbeoitieg enterlyingent i on may be

adm ni st er ed &?é’ea@egﬁrfés%lt‘fun t\weléat%ﬁt Eﬂ%ﬁén aJl‘Fﬁﬁﬁﬁ?éo%ly@ceE%ﬁ])( I \ite ' f adm nistered

orally. The conpoun dm nistere entera
~ subcut éﬂeousl%PmﬁOHﬂ‘?SdVi@?Ryu%'})b't theif g%gthﬂc&agg,rang@ pftfroapabpqu oneal I y, or

Tirat hecal | .4 nrgﬁ@o&wo'abdaﬁco%g bdyor érﬂ/ catﬁemseaaés &badlidimkedt he
ounds are_ adm ni stered to ca dministration.is especially

appr opriate Ve EiRRetlyg dplya d“%’&"‘%ggﬂa?'@a a9 il vaRLacesiiNaiRg wil | be
applied to thbseor&m@asouiﬁnetdrabOW| n afflicted wwth excess sebum producti on.

The dose will varypy, e%gﬁqpalﬁ]dgoaﬁegfe@!enﬂweﬂ@dmnsy bd i GRSty De

present in a dernatol carrier from.O 01
to 10 WA wob aredirauRs. 'd“@?wwﬁ%f@ve:léﬁdrpm@w?ch@%fﬂm fompsaindpiay ago e t he

af fect ed ar eadiftrbapRrehekilys. Sailined a5, WRshoi, Hidnissagn; abl e refers
0 a ‘

intraperitoneally, or intrathecally), rectally, or topically.
In a typical embodiment, the compounds are administered iopically.
Topical administration is especially appropriate for acne and for cosmetic .

20 - indications. The compound will be appliéd 1o those areas of the skin afflicted with
excess sebum production. The dose will vary, but as a general guideline, the -
compound will be present in a dermatologically acceptable carrier in an amount of

o from 0.01 to 10 w/w% and the dermatological preparation will be applied to the

”@ . affected area from 1 to 4 times daily. “Dermatologically acceptable” refers to a

B 25 carrier which may be applied 1o the skin, hair or scalp, and which will aliow the
drug to diffuse to the site of action. (i.e. the sebaceous glands and/or the acinar
celis).




25 carrier which may be applied to.the skin, hair or scalp, and which wl]l
allow the drug to diffuse to the site of action. (i.e. the sebaceous gl ands
and/or the acinar cells). WO 2005/034931 PCT/|1B2004/ 003156 -11- D)

"Co-Admi nistration In a further enbodi nent of the invention, the conpounds of
Fornul a | cah®2W&0¥8¥adni ni stered with other conpounds tREHBREMEIIIENhance
their activity, or to 5 mnimze potential side effects. For exanple,
antibiotics, such as tetracycline and.¢clindanycin, have been used to

al l eviate acne. The antjbiotic eradi catds the micr oorgani sm ' -
Pr'opi onbact er i um a@nes,Cd-Admlintsgatian. a reduction in the patient's acne. The
conpounds of Formula | can be co-admnistered with any antibiotic suitable
for the treatnment of ne. 10.Retinoids, such as isotretinoin, have been
Shown 1o decr ease BT srAGITET Sk BEyeafs HeZirp§ids 3L FoRMR SR o e
retinoi ds canbeeo-adimiatere withenthe compatimda tecforiies enblaret tiedrastiviy; ¢rton or der to
decreasg seb ; ' ; t : rogest erone
have eagh begﬁ?ns Ig%&%gt%gsélg%%ieg{e&serl?%rﬁ@é’ %@@%cgﬁ}gh%gﬁggyggnpounds, or
any synt het i carafRiapycs havedees vsesije alleyiate pensg dbe epdnaticasadigatesithe may be

co- adm ni st erggrodtddhishn, FROPRIBESIsRIm APREULRIAg th B redUcHSH intiR: slREhi@ase  sebum
production. Anti-androgens have been shown to decrease ‘'seburii_ secretion.

Anti  andr ogedt§ec Ahe GRIPROUFYS I ROt f calbefforasnigipieraretiR gny epibiotisor  exanpl e,

some 20 conpspistsls fdy tuctkestrhent etatvier si on of testosterone to
5-a-di hydrotestoster6ne, which is responsible for the biological effect in

Ty thgsues. S AfAseduat At ditih NalOben SR 0GedasLaly e, have been
hgwn €0 decrease sebum production. I'nasteride i.s comercially avail abl e
- om Mer ck  urRiequctipizand e eserdpdreatpcpp déesg fefincigsceanftece-asimigstaed 5- a

-reduct ase i Rk domiouhded K@uId U indSEa td decréddeasBurd proditiicildnteele O her

~anti-androgens are antagoni sts of the androgen receptor. For exanple,
andr ogen ant d§8h#¥¥s, such as flutamide, have been reported to decrease

sebum producti on. Such conpounds can be co-adm nistered with the
Estrogen and progesterone have each been shown 1o decrease sebum

15 production. These compounds, or any synthetic agonist of the estrogen or
progesterone receptor, méy be co-administered with a compound of formula | in
order to decrease sebum production. ' '

|

Anti-androgens have been shown to decrease seburn secretion. - Anti-
androgens can work by a number of different mechanisms. For example, some

20 . compounds block the conversion of testosterone to 5-a-dihydrotestosterone, |
which is responsible for the biological effect in many tissues. 5-Alpha-reductase
inhibitors, such as finasteride, have been shown o decrease's_ebum production.

Finasteride is commercially available from Merck under the trade name
Propecia®. Examples of other 5-a -reductase inhibitors include dutasteride {Glaxo

25 Smithkiine). Other anti-androgens are antagenists of the androgen receptor. For
example, androgen antagonists, such as flutamide, have been reported to
decrease sebum production. Such compounds can be co-administered with the
compounds of Formula | to decrease sebum production.

As used in this application, co-administered refers to administering a
30. compound of Formula | with a second medicinal, typically having a differing
mechanism of action, using a dosing regimen that promotes the desired result.
This can refer to simultaneous dosing, dosing at different times during a single
day, or even dosing on different days. The compounds can be administered




conpounds of Formula Ito decrease sebum production. As used i.n this
application, co-adm nistered refers to admnistering a 30 conpound of
Formula | with a second rredl cinal, typically having a differing nechanism
-'of action, using a dosing reginmen that pronotes the desired result. This
can refer t&’os%oﬁ%?‘"’f‘gé‘ﬁeous dosiing, dosing at different th@E@%ﬂQ‘f’P%b’ﬁa single
day, or even dosing on different days. The conpounds can be adm ni stered WO
2005/ 034931 PCT/1B2004/ 003156 -12 sepgpately or can be combined into a
single foornul ati on. Techni ques for pr eparl ng such fornul ations are
descri bed bel &eparately CrEapEbR cMiiNsd ppRrEingElArmEelionCRaabpiavedRS 5 | f desired,

t he corrpounds @QT,@@H@@U]@{]@,@@%@@S@MI%]@Nthout any carrier. However, to
a

ease adm nistration, they will typically be fornulated into pharnaceutical
carriers For oral admnistration, the conpounds can be fornulated into solid
or liquid preparations such aS'capsuIes pills, tablets, |ozenges, nelts,

powders, 10 suspesstORMETRS ARDHAMMECESACAL FORMuIdaserg forms can be

capsul es of the ordinary gelatin type containing, for exanple, -surfactants,
| ubri cants and i neif Hesired,|thecaniuats G Hearirmigered dReQyavithawdngor nst ar ch or

compounds. cantitiet AgreietdS e RBREL st YBefitlim et AC o "

| act ose, sucrpsemnacauticaloamistsar ch in conbination with . binders, such as

acaci a, cor NSt ar clo hal Bkl Bion s oA BAIRS AT 2RISR RD oG o PO at 0 starch

or al ginic_acid, ricant suc fearic aci nesi um
stearate. Li qifiulfl RPRAsalions Femsassaasylse pils, dzblals: Jerenges. Inefe ROWESaCt i ve

ingr edll@n\tm ! nshusaaame@témmnaogona%@ab@geIftama&a.eué b@;@ulexs opfeept abl e
vent I C

t t ts,
flavor| ng ageﬂp@a%ﬁ%ﬂn typ%l”g'gtg‘f"@lgt P(S/%"Saﬁﬁgﬂ"n Qr%ﬁga%%?h’%tl eqdﬁn‘%rﬂg g?te " IS:or

parent eral aditiers ssich as laolesé,lvecrossyaod norssteEy obthey carsioé swestpinad ralease
physi ol ogi cal g 550t abl epharmaceutical carrier and administered as eit her

a solution B suspension. |llustrative of suitable pharnaceutical
car riers are vvat erln another embodiment, the compounds can be iableted with conventional -

15 _ tablet bases such as lactose, sucrose, and cornstarch in combination wnth
binders, such as acacia, cornstarch, or gelatin, disintegrating agents such as -
potato starch or alginic acid, and a lubricant such as stearic acid or magnesium
stearate. Liquid preparations are prepared by dissolving the active ingrediént in
an agueous or hon-aqueous pharmaceutically acceptable solvent, which may

20 also contain suspending agents, sweetening agents, flavoring agents, and |
preservative agents as are known in the art.
Fbr parenteral administration the compounds may be dissolved in a
E\ . _ physio!ogically‘acceptable' pharmaceutical carrier and administered és eithera
' solution or & suspension. lllustrative of suitable pharmaceutical carriers are water,

25 saline, dextrose solutions, fructose sofutions, ethénol, or oils of animal,
vegetative, or synthetic origin. The pharmaoeuiical carrier may also contain
preservatives, buffers, etc., as are known in the art. When the compounds are
being administered intrathecally, they may also be dissolved in cerebrospinal fiuid

-as Is known in the art. '

30 Typically however, the compounds will be incorporated into formulations
suitable for topical administration. Any of the topical formulations known in the art
may be used. Examples of such topical formulations include lotions, sprays,
creams, ointments, salves, gels, etc. Actual methods for preparing tbpica[
formulations are known or appareﬁt to those skiiled in the art, and are described
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al so contain preservatives, buffers, etc., as are known in the art.
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dextrose solutions, fructose solutions, ethanol, or oils of
vegetative, or synthetic origin. The pharnaceutical carrier my
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adm ni strati on.

may be used. Exanples of such_topical for mul ati ons include |otions,
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%Al 1y
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descri bed WO /.0 PCT/ 1B2004/ 003156 13 in detail in Renm ngton's
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modifications and this application is intended to cover any variations, uses, or
adaptations of the invention following, in general, the principles of the invention
and including such departures from the present disclosure as come within known
or customary practice within the art to which the invention. The following '
examples and biological data are being presented in order fo further illustrate the
invention. This disclosure should not be construed as limiting the invention in any '

. manner.
EXAMPLE |

Luderschmidt et al describes an animal model for testing whether
compounds are capable of modulating sebum secretion. Arch. Derm. Res. 258,
185-191 (1977). This model uses Syrian hamsters, Whose ears contain
sebaceous glands. Compound‘s cén be administered to these animals to
determine if a test agent is capable of modulating s.ebum production

A series of compounds known to Inhibit ACAT were screened using
methods analogous io those of Luderschmidt et al. Table 1A shows the results
obtained with selected diamides enc‘orﬁpassed by Formula | above. Tablé 1B
shows the results obtained with a setles of diamides not encompassed by
Formula |. Formula IC shows the results obtained with other potent ACAT
inhibitors that are not diamidess.

arate |eafl et or r|nted on the side of the

and utilized in | aboratory assays in

deter  noyid\GrRRURSIYFaARI Bl s KPR Rt A (e st um

gunds may al so



20 exanpl es and bi ol ogi cal data are being presented in order to further
illustrate the invention. This disclosure should not be construed as
limting the invention in any nanner. EXAMPLElI 25 Luderschm dt et al
-describes an ani mal nodel for testing whether conpounds are capabl e of
modul ating YEbEEHetign. Aich. Derm Res.. 258, 185- REFIBIWFIISTH| s
nodel uses Syrian hansters, whose ears: cOntain . sebaceous gl ands. Conpounds
can be administered to these animals to A0 determine if a test agent is
capabl e -of nodul ati ng sebum producti on k series of conpounds known to
i nhi bit ACAT were JebleaHelf alaq mportsibe nifulty ofithe eogwaund for teh66ATof Luder schni dt
et al. Table | des

e DRtastde eﬁwsbsfa%@etv@é%@k%méd%g) RELSHG A

enconpassed by Formul a ove resu ained with a

series of di aﬁ%&nmﬂ'at@ﬂér@ﬁﬁas@fédt@iyd:@&:@a@tﬁuﬂoaw acyHGsviniol cholesterabws t he

resul e o0t Al Rt gH BESRNEieali o bR LACAT RlnAiER 12 4 T oo

reports fhe ahbimugepatss af mat inteﬁqhtahtisblfa)rPredetemWéd conearstratiods @k 1an | CSO.

{ritiated of ol loguArEPBRERd Boe B btdhentia i el h 0o beroa -

chol esteryl okenipeundhendsBin <tClaflediliATomokie tontanted f&r dpradgtsmaires of rat

i ntestinal tissue._Predeternned c ncentr tion nt est i

honpgenat e coﬁm ntRyFeah @'ﬁ%ﬂge eiﬁ%resu% Weé%gjgteéﬁ'?ﬁ?@dﬂ'rbnd 3)
[1_14C] ol eol WyeCohronediegraghy. @Qiaﬁibdu@rasga)@\%iﬁj ﬁbﬁitrﬁtést;ﬁé Were The reaction
was quenched and the re ults njtéfgﬁtc{ rm ned th| n %éyer -.chromat ogr aphy.

_-gl ogotd assQ?%C"[P@IdrB’ ghstat i %151 -485EP8Y by Roth et al in
'Med Chem 35: 16@85t3r@33(§&:9.@ﬁ1nrﬁbltlow.§é B&n&@bu?%ﬁkl@fﬂ:lmlrﬁt'on was carri-ed

out in the fol | ow ng.  manner. Ml e Syrian hansters aged 9 to 10 weeks were
i ntroduced i nfgnner. Male Syrian hamsters dged 9 to 10 weeks were introduced into

the laboratory environment and acclimated for 2 weeks prior to use in’
the study. Each group consisted of 5 animals and were run in parallel with
15 vehicle and positive controls. Prior to administraﬁbn, 10mg of each
compound was dissolved in 1 mL of Universal solvent (ethanol/ propylene:
glycol (70/30%va) to achieve a final concentration of 1 w/v%. |
Animals were dosed topically twice daily, five days a week, for 4
weeks. Eabh dose consisted of 25 micro liters of vehicle control or drug.
20 The dose was applied fo the ventral surfaces of both the right and left
ears. All animals were sactrificed approximately 18-24 hours after the final
) ~ dose. The right ears were collected from each animal and used for sebum
analysis. | '
The ears were prepped for HPLC analysis in the following manner.
25 One 8mm distal biopsy punch was taken, just above the anatomical “V
mark in the ear to normalize the sample area. The punch was pulied apart.
The ventrél biopsy surface (the area where the topical dose was directly
applied to the sebaceous glands) was retained for testing and the dorsal
| surface of the biopsy punch was discarded. _
30 Tissue samples were blown with Nz gas and stored at -80°C under
nitrogen until HPLC analysis. In addition to ear Samples, an aliquo’t of each




the | aboratory environnent and acclimated for 2 weeks prior to use in the
study. Each group consisted of 5 animals and were run in parallel wth 15
vehi cl e and positive controls. Prior to adm nistration, 10ng of each
-compound was dissolved in 1 nL of Universal solvent (ethanoV propyl ene .

gl ycol (70/ 30400%/934833 achi eve a final concentration of PGHBWY4MSLTRI S were
dosed topically twice daily, five days a week, for 4 weeks. Each dose
consisted of 25 mcro liters of vehiclelsgontrol or drug. .20 The dose was
applied to the ventral surfaces of botFi“the right and left ears. Al aninals
wer e sacri fi cdrugpamd vehiolet(el lpat@50d]) hag rats cadtored ath@0qd foainclubicsein The ri ght
ears were col *echﬁg from each ani mal and used for sebum -anal ysis. The ears
wer e prepped hs 9(9 '§7si s in the follow ng manner. 25 One 8nm di st al
bi opsy punch was t HFRC andhis @ROvAibH @uPOREA BKEatt of Yie tighlilsalipié,he ear to
normal i ze the_sanpl e area. The punch was pull ed apart. The ventral biopsy
surface (the Eiséﬁe\ﬁﬁglpéest‘ﬁ%ret@ﬁfa@éqd‘@I%ﬁmﬁﬂfsscﬁ‘f%&@ﬁiﬂ agqpisiureat t o t he

b I ' ' ' ; f th
sebaceous ¢ aégﬁa-émémy%ﬁiamg%na%gﬂ gf&grgiz.drﬁé‘r%lxﬂﬂé%@ds stibhase of the

bi opsy punch was di scaf ded. Tis np were blown wth N2 gas and

stored at - 8045 nriaeies andisterge gvennight abRom eneneyaiuee, prefegigdiftamdfighto ear

sanpl es, an aki I o PR e e s /034931 _
PCT/ 7B2094/ 00 *i%%‘@*‘@@"ﬁ%g i e(/%ﬂ’u”actﬁrew?%tad?%%fsc%ﬂ‘?§(§‘m':§ev\yl\(/apdégg SO stored at
-80C for inclimitdrminutes. Rbe sRNCleawmes theh sentdugedaaizppshdémeredy carri ed out on

an extract of | ' d with 3m of
sol vent (a 4: 1%;%9\51&%3'#5 ngﬁﬂ-%ls?‘%o E—I?fﬁ%eﬁﬁ%%@ﬁ?%%éggﬁayél}@%s&py] al cohol).
fie m xiour e wasnsfbake o & glass Vial,ndriedtae 3780 1cLirgies hitcbgereion agploximbatelyom
enperature, protected from]light. The next rnin mlliliter of water
was” added ¢ o §Heub s wen REPlRier cpRPxTRicy Ha MRS e SemRee i " hen
centrifuged afheppBimRvbaWorl Hhe WphNiBE 407 eddh VikrWdLecond®uisd vafh t he organi c
phase (top | a%/er) was .
00l of solvent A (trimethylpentane/tetrahydrofuran (99:1). The samples
were then recapped and vortexed for 5 minutes. ' '
15 200ul of each sample was then transferred to a pre-labeled 200ul
~ HPLC vial with 200 pL glass inserts, The HPLC vials were placed in the '
autosamplér iray for the Agilent 1100 series HPLC unit. The Agilent 1100
HPLC system consisted of a thermostated'autosamplér, a quarternary
'pump, a colu}nn heater, and an A/D interface module. All components
20 were controlled by Agilent ChemStation software. A Waters Spherisorb

S3W 4.6x100 mm analytical column was maintained at 30°C by the Agilent

column heater unit. The HPLC autosampler was pro'grammecl to maintain
‘the sample temperature at 20°C throughout the run.
10uL of each sample was injected in triplicate into the column. Two
25 solvents.were used for the solvent gradient. Solvent A was an admixture
of trimethylpentane and tetrahycfrofuran (99:1). Solvent B was
ethylacetate. The gradient utilized is described in the table below:

30




10 transferred to a glass vial, dri ed at 37C, under nitrogen, for
approximately 1 hour, and then |yophilized for approximately 48 hours. The
sampl es were then renoved fromthe |yophilizer and each vial was

“reconstituted with 6001 of solvent- A (trimethyl pentane/tet rah%:dr of uran

(99:1). TheVWoAMYELSIwereé then recapped and vortexed foPCBIRIAYURIELE 15 200]
of each sanple was then transferred to a pre-labeled 2001 HPLC vial wth
200 L glass inserts. The HPLC vials werg_placed in the autosanpldr tray for
the Agilent 1100 series HPIC unit The Agilent 1100 ' HPLC system consi sted
of a thernostated|auTbsdiier| aSeuar¥@dr nar ySoWpBHy) a cEI%Mfﬁ“—H’@'QIe‘,' and an
A/ D interface nodiie.—AjT COMpONENtgy 20 WeTr e coqitr ol { ¢d— by Agi-Tent
Chenttation software. A VWater$s Spherisorbh! S3W4 6x100 mm analytical col umm
was mai ntained at]30() @by the Agil%nt cbl um heater [unit. 2The HPLC
aut osanpl er was pfogranged to|malnigg N the Sampl € tenperat wr e at R0OC

t hr oughout t he ru;-%e%—ei—e?eh—sagp@-was—uq—eu—edq“mpl—kea;e- into the
colum. Two 25 splvent$§.were{used Yor the sol vent gr adi ent 2 Sol vept A was

an adm xture of ftri rret1l0y| pen ane amd tetfahydrogfuran]{(99:1p. Solvent B was
et hyl acet ate. Thel-grad H-zeg-is—deser-begd—+n—thetable—beleiv. 30 WO
2005/ 034931 PCT/ | 82004}%631 -167Tine (Mn) Solv A (% Sol2v B (% Flow

(mMJrin) 09912 29642 660402 75952 105952 10.1 99 1 2 The
Sedex 75 Evaporative Light Scattering Detector (ELSD) was operated at 45C

with a gain of 5, and N2 pressure maintained at 3.1 bar. 5 Anal og signal

Vobt ai ned by the i nEhg Geadex 7aEvapaative igghiBcaligiing Metewtey (ELSD) was

operated at 45°C with a gain of 5, and N, pressure maintained at 3.1 bar.

.S : Analog signal obtained by the instrument was sent to the Agilent A/D
interféce module where it was converted to a digital output. The
conversion was based on a 10000 mAU/volt set point and the data rate
was set at 10Hz (0.03 min). The resulting digital output was then feed into
the Agilent ChemStation software for integration of the peak area.

10 The results of the HPLC analysis are reported below in Tables IA-C.

The reéults are reported as the reduction in cholesterol ester (CE) and wax
ester (WE) production, when compared to the vehicle control. A negative
number indicates that the ACAT inhibitor actually increased production of
sebum.

15




“interface nodule where it was converted to a digital
was based on a 10000 mAU/ volt set point and the data rate
out put was then feed into
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The resulting digital

out put. The
was set at

conver si on

10Hz

the Agil ent

. Chentstation software for integration of the peak area. 10 The results of the
HPLC anal yswe 2a0s593498port ed be| ow in Tables I'A-C
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A Conpounds of

The r @suieBO4IBISSeport ed

ester
nunber

(VE) production,
i ndi cates that the

sebum 15 WD 2005/ 034931

| nventi on ACAT Conpound

| nformation | phibiti,Q nge.yehicle vs. relevant control (IC 50) p ,
Conmpound Sum [}%P%iﬁﬁ%’“%ﬁ?%c?m‘@ntf% (nM Reduction Reduction Nunber CE+WE

in CE in VWE H3C CH3 @OCHBlV\UN)~CHB_ﬂ_5NE8%17 0 H30 BO 1 *
(tested Cp of CH3 multiple \ NA 2 N-I CH3 15 94% 84% Clhagd veraelevah®
‘ Compound Information Inhibition
- vehicle control
(IC 50) _
[¢ d % % s
un : : um
ompa Molecular Siructure 1Al (nM} | Reduction | Reduction
Number . - CE+WE
in CE in WE
o ’ CHa
0 o0 j’\Hs ,
1 H N “CHs 15 94% 80% 174%
CHg
HsC
HaC,
1* (tested O o iis o
muitiple NS o 15 4% | 84% | 178%
times) CHg
Hy
e
_ CH,
. 0" O GH, ‘
' 2 .S 26 65% | 31% 96%
o ‘ ” N7 CH, _ .
@ H,C” T CH, :
+ P N S‘CHG
CHs
CH,
C? 0 ’ s
- NMN N/ . .
3 H - 31 51% 33% B4%
CH3 ] {
CHa O,CHs




" H3 NO JO- CHs 2 NACH 26 65% 31% 96% HC CH3 s CH, CH3 CH3 0 3 H N N 31 51%

33% 84% CH3 CH30O CH3 5 WD 20051034931 PCT(LB20041003156 -18 Table IB
Conpar ati ve Exanpl es ACAT Conpound | nformation |Inhibition Change vehicle vs

. relevant control (1C 50) Compound Sum M| ecular Structure JAI (nM
- Reducti on REQawsOHI3INunber CE#WE in CE in VE NC U 4 REWEZIMADZISE 806~ 19%
CH F1,0 HHCNCH HCS5HENNG®GBL 32%-4%28%H CCH6 i4 QC :

~18-
~ Table IB Comparative Examples- o ‘ .
ACAT
. o Change vs relevant
Compound Information ' Inhibition
vehicie control
(IC 50)
Col und % % s
, mpolin 1 Molecular Structure 1AH(nM) | Reduction | Reduction um
Number ‘ . . CE+WE
in CE in WE
Q HSC ' ’ -
: E CHy o . i . _ .
4 | ﬁ,”\)LN’\@ 170 | % -18% | -19%
CH, I\h)’ ‘ ' _
HG H,C™ ~CH,

) GH, 1
R | - |
5 NN 61 3% | 4% | 28%

H ' >
TR
' N
6 N §\© ~ 72 23% 4% | 22%

HyG, _
1R

7 N Nﬁg"vc”@ 26 67% | -B4% |-151%

: C .

Hd H, ,

H,G '
. LN - _
3

8 :\ru\/ii,\./kma 14 -27% 0% | -97%




61 - N \ 72 23%-1%22% CF6 HC CMI~l p 7 Hvll "N\~C dH3 26 -67% - 84%
-151% lol CH HCCH OCH8H v N'CH 14 -27%-70%-97% H8C CH3 | \
WO 2005/ 034931 PCT/ 1B2004/ 003156 -19- Tabl e | C Conpound I nfornati on Change
-.vs relevant Inhibition Vehicle control (1C 50) Compound Mol ecul ar-

Structure | X0 0¢@49Reduct i on Reduction Sum Number CE+WPET/IB20D4008E6| n VE 9 &
"0 44 7% 2% 9% H3C CH3'cHy 10 H H. KH 8 -105% - 147% - 252% HNC CH. HC ooh

N9 as -5%-6%-11% 11 19
Table IC-
ACAT
: . o Change vs relevant
Compound Information Inhibition i
: vehicle control
(IC 50)
Cc d % % 5
un ) um
:mpt; .. Molecular Structure IAl (nM) [ Reduction | Reduction CE+WE
: +
umber inCE | nwe |
! _
9 @ g q l 44 7% 2% | 9%
| e e, : o
' oH, S
10 ’ -~ J_/—/_/J_, 8 -105% -147% -252%-
! _ '
1l oweten,
i HC
11 g gl 85 5% 6% | -11%
Y = =]
N ﬂ:Q
_ Oon,
H .&Ha .
0, 0, o, .
12 gfﬁ* | N 15 48% 44% 92%
G CH, A -
HaC
CHg
13 NN 42 7% 7% -14%
H H ' _
CHg o
HiC




O Cf% 12" 15 48% 44% 92% ~~ CM~~CHHHHC CHI H3C CH3 O\ 13 NXN 42 -7%-7%
-14% HHCH3 O H3C WO 2005/034931 PCT/ |1 B2004/ 003156 -20 14 g~/ /W/~/ 6
-8%-15%-23% cH Hac CH+ H C 151 m3.4 24% 14% 36% H C CHs CHs HO ,C 16

- 26 -1%.0%-1% HCHs H CH 1'. 17 H' xN1'~~ 16 5610 6410 120% H H - HaC
C CHs LL// 13005038 17 -23%-49%-72% Ha ~ - - CHs 19PGARIBRPO4HOIIFE, 1 95 - 5%
_ -20- {
Hy ' ,
14 B jIF\Fii/\/\./\/\/\/\ 8 8% -15% 2%%
H oty -
HC™ "G,
BG ‘ -
. ’ H; .
15 Hi&/\/\/\ 3.4 24% 14% 38%
R,C” T CH, ‘ CH,
HO.
HaC
' HSO - o D. | 0, [+
16 o 26 | -1% 0% 1%
H H
CHy
Ha
oH, - , \
17 JLH*‘ g 16 56% .64% | -120%
N N . -
H H
H;G™ "M, . :
18 . 17| -28% -49% 72%
19 S j:r?/v\/\wc"”
A 12 6% 1% 5%
H H i .
CHy
Hy -
HsC
CH4
o) _ _
20 N ap 4% 1% 3%
H H )
HsC CHz _—‘O
21 45 4% 3% 7%




HHCHs Hs HBCCH3 0Ol 20 N N32 4%-1%3% HH-1ti3CCH3./ O H3C CH3
CW& 21 HHy 45 4% 3% 7% 1\ OCH CH3 3 H3C WO 2005/ 034931 ,

PCT/ 1 B2004/ 003156 21 Fgx"M-s~ 22 20% 4% 24% 22 cry H3C CHy OH 23 / NN
"1 r-J 47 4% -84% - 80% HHNGCH3 "OH H3CHC241ar01l 20%1 %21% HH

¥

WO 2005/034931 ‘ PCT/IB2004/003156
I
-21-
F‘ Fo N% | . .
X X . -
BN 29 20% 4% 24%
22 H\ |
CH,.
FaC.
CHg .
23 e (’ 47 4% -84% | -80%
. ' H
CHs \/\OH :
HaC
o4 11 20% 1% 21%
25 17 10% 3% 7%
26 32 28% 9% 37%
27 35 -17% -23% -40%
28 18 0% 8% -B%




"HyCCHa H3COHS N HI 25 ~N{ 17.10%-3% 7% CH3 \ H3C Ol C CH3 CH3 H3C
CH3 NN 26 NN~ 32 28% 9% 37% HHCH3 H3ICHO CH3 \ H3C\ 27 / X 35 -17%
-23%-40% NNCH3 HHCH3 CH3 CH3 \ CH3 28, / 18 0% -8%-8% N H3C H CH3

- H WD 2005/034931 PCT/ | B2004/ 003156 -22 H 3c BNACH 29481’&’8%2%]4%339008

WO 2005/034931
o , 22- .. '
29 gL ;? 48 19% 1% 30%
| H,C” “CH, ) : |
HC.
. CHyy
30 K 17 -10% ~34% -44%
NN s ~
CHy HC
HC
. lHaC . .
P CH3 H o
@, G '
- 3. N” N 43 9% 9% | 18%
H H , |
. CHz
HsC

Tables IA IB and Ib summarize the resuits obtained in the experiments

described above. Table 1A shows the resuits obtained with compounds
5 ericompassec'i by Formula (i.e. the invention). Tables 1B and IC are included for
comparative purposes and include compounds not described by Formula I. Table
IB shows diamides structurally related to those of Formula . Table IC shows the
resulis obtained with known ACAT |nh;b|tors not structurally related to the
diamides, but having an 1Cs, of 50nm, or Iess when measured in the ACAT
10 assay described supra.
To expedite this comparisort a comnmon format was used in the three

tables. Each compound was assigned an arbitrary compound number, which is
i _ shown in the far left column (l.e. column #1). The second column shows the
structure of the compound tested and the third column shows its potency as an
15 ACAT inhibitor in the assay supra. ' '
Columns 4 through 6 shows the results the compounds had on the
- secretion of sebum. The results are expressed as the difference from the control.

A positive number reflects a decrease in the production of the sebum component
' - being measured, i.e. cholesterol ester(CE) or wax ester(WE). A negative number
20 indicates that the compound increased the production of CE or WE.




Hs CHs HC CHsO 30 \ ~x~ \ 17 -10%-34%-44% CHs HsCO HsC H3C COH (F~ IN
31. NKN 43 9% 9% 18% H H CH3 H3C Tables IA [|IB and I C summari ze the
results obtained in the experinments described above. Table | A.shows the
-results obtained with corrpdunds 5 enconpassed by Fornul a | /1&&90[3{9 t he

i nvention). WABI¥3HH and i C are included for conparati¥e &3 and
I ncl ude conpounds not descri bed by Formula |I. Table |B shows di am des
structurally related to those of Formulg_ |. Table I C shows the results

obtai ned-wi th known ACAT inhibitors, not structurally related to the
di anmi des, but havi Gglusm 4 Ewws §ie Sowaydsebiiyde rednpp e RN ®d i n t he ACAT e

10 assay descihdieferslddia- mEﬁ@semwgérﬁ;ﬂetmh@n@@en:tﬂwes@fbl astép'@rfﬁ;sbrtaﬂf mat was
used in the three t abl es ssi gned an bltgary conmpound

nunber, whi chPfeeus@ Ak '§ F‘?SP?{E'[’QJP’”F%F‘P“"EEW Chiqlesterolig CUAIRS®®) . The second
col um shows bhier. Ticsdedsulteredéct theeompommsadiityestieck tasrdoft tvambdule d col umm

shows |t pot L,nhi bitor e assay supra. Columms 4
t hrough "B sho&l@ﬁ?%ﬁ}qurgﬁﬁésﬁc@gmg%s Eﬁ%r:-sou%g@n&%} the secretion of sebum
The results are ex@elogwdshays theefidittiiccrompound hashen the ggerretias of waa positive
number reflectgea v@%@é&é%%ré ébea.h@mQSk@g%&He%beéeowg\Eﬁ&béﬂae;reﬁepnent bei ng

measured, i.e. cholesterol. ester or wax ester A negative nunber 20
i ndi cat es tha@PFtr?FéaQ‘!!bﬁ’ﬁB‘ifﬁ@imﬁ%P 85 W’Pﬁ@eﬁl"ﬁd@@??‘ﬁ'ﬁ“ﬁw@? V. VO

2005/ 034931 , (cR&cké 4 BRORAIDNIINGN secretion. Columns 6 is a summation of the results
C 10 expressed in columns 4 and 5 (and is included to further elucidate relative

differences in activity).
As showq in Table IA, the diamides of Formula 1 significantly decreased

the secretion of cholesterol ester, indicating that ACAT was being inhibited in the
target tissue. Wax ester was also decreased ind'ic'ating that total sebumn secretion

15 . was diminished when compared to the control. For example compound # 1

| decreased CE by 95% and WE by 80%. Compounds 2 and 3 produced
comparable resulis, _

A compatison with Table 1B shows significant differences. Despite the

structural similarity, these diamides had significantly less impact on CE and WE

20 secretion. |

' A comparison with the compounds of Table IC is also illustrative. These
compounds are all potent ACAT inhibitors. All had [Csy’s of 50nm, or less.
" Despite this potency, as a group, they had significantly less effect on sebum

secretion than the compound of Formula 1. Such results were unexpécted.

25



-23- , . Colum 4 shows the conpounds ability to reduce the anount of
chol esterol ester in the sebum sanple. Inhibition of cholesterol ester is
|nportant because ACAT is responsible for the conversion of chol esterol to
pr. These results conpounds ability, or G
ie 5 ACAT in the t e (hanster sebaceous gl akas
Col um 5 shows the effect the conpound h on the generation of wax ester.
Wax esters dre specific mar ker's of the s&baceous gl ands and are not
appreci ably detected in any other |ayer of the skin. Reduction of wax ester
reflects a decrease i'n sebum secretion Jims . 6 is a sunmation of the
results 10 -expressed in colums 4 and gu%ﬂLd is included to further
elucidate relative differences in activity). As shown in Table IA the
di am des of Fagpailifelkingdggei ficantly decreased the secretion of chol esterol
ester, indicating that ACAT was being inhibited in the target tissue. Wax
ester was al so decreased indicating that total sebum secretion 15 was
di m ni shedswhen conpar edise®f bitempoimd &flthe Toihuigxanpl e conpound # 1 decreased
CE by 95% and WE by 80% Conpounds 2 and 3 produced conparable results. A
conparison with Table IB shows significant differences. Despite the
structural .simtarity, these diam- des had significantly |ess inpact on CE
“and WE 20 secretioff® A conparison with the conpounds of Table ICis also
illustrative. These goomyounds & e all gotent ACAT inhibitors. Al had |IC50
s of 50nm or |ess. Nite. th“s potenﬁy, as qﬁgroup, t hey had
significantly | ess ey 1o op-t'han the conpound of For mul a
l= Such results weRg unexpec ed 25x QCL M5 What is clainmed is: 5 1.
@Z% of a conpound of the fothula, Rz (CH)
p

Formula I
R4

in which R and R? are each independently represeniisd by hydrogen, Cq. alkyl,
Cy:s alkoxy, halogen, hydroxy, trifluoromethyl, triﬂuoromethoxy, cyano, NR°R®, or
10 SR"; Xis represented by -CR®R*(CH.),; R? is represented by hydrogen, Ci.s
' alkyl, -(Cszq-Ph,'or -(CHz)s-M; p is represented by an integer from 1 to 4; R is
represented by a substituent selected from the group consisting of hydrogen, C, .-
alkyl, C1.5 2lkoxy, halogen, hydroxy, trifluoromethyl, triﬂ'uorometh.oxy, cyano, '
NR®R®, and SR”; RS, R®, R7, R®, and R® are each independently represented by
15  hydrogen or C, alkyl; Ph is represented by a phenyl ring which may be

optionaily substituted; M is represented by a §- or 6-membered heteroaryl ring
contzining 1 hetero-atom selected from the group N, §, or O; nand q are each
o Edep_endently represented by an integer from 0-4; or a pharmaceutically
acceptable salt thereof, in-the manufacture of a medicament for oily skin.
20 :

2. A use according to claim 1 in which said compound is-selecled
from the group consisting of N-benzyl-N'-(2,6- dusopropyl-phenyl) -N-isopropyl-
malonamide, N'-[2,6-bis(1-methylethyl)phenyl]-N-{1-methylethyl)}-N-[[4-
(methylthio)phenyl]methyi]- propanediamide, and N-{2,6-bis(1-

R CAMENPERSHEET . - - . 53od/s60s



CO / Ra \X-CI\ OR N F (CHP Formulal R4 in which RL and R2 are each
i ndependent | yrepreseni by hydrogen, Cl1.8 alkyl, C,.:e al koxy, hal ogen,
«~hydroxy, trifluoromethyl, trifluoromethoxy, cyano, NRS5R8, or 10 SR7; Xis
_represented by -CR8R8-(CH2b; R8 is'represented by hydrogen, Cl1 alkyl,
_ i an integer from1l to 4,
A . A substituent selec group consi sting of hydrc
"Cl1.8 alkyl, C, .e alkoxy, halogen, hydroiy vtrifluoronethyl,
“trifluoronmethoxy, cyano, NR5R6, and SRr " R5,. Re, R7, RS, and RB are each
i ndependently represented by 15 hydrogen or Cl1.5 aIkyI Ph is represented by
a phenyl rin i C b tionally substituted i epresented by a 5-
or 6-menber eg"%’;\g 'EF‘USB 6?nﬁ]r]ﬁgf)‘*i'b?‘?f‘%ﬁyﬁhﬁ@ynﬂ’%'é\f'K?TP—YH@'BW%'P@HE%6”‘?? omt he
group N, S, Qjoglinafnig@d q are each independently represented by an integer
fromO-4; or a pharmaceutically acceptable salt thereof, in the manufacture ,
of a nedlcanent for oily skin. 20 2. A use according to clain11 in which

sai d corrpound is sl eCtR‘ﬂlsefa(:@éFHHngﬁfa(ﬂHﬁ ﬁﬂﬂﬁibﬁfshﬁﬂzo?ﬁpound is N-benzyl-
N-benzyl -2, 6-di i sopr phenyl N—|so‘rélwaéll - mal onam de,

b$ s( ﬂ%ﬁfﬁ!ﬁ@lﬁ"ﬁ?v‘?ﬂ?ﬂvﬁdwmh@? 81 ) - N[ [ 4-
(nethylthlo)phenyl]nethyl] propanedi am de, and N-[2,6-bis(1 1' AVFNfF"; FT
23/f19/2005 lii I - 25
met hyl et hyl ) phenyl ] -] p- [[(4 met hoxyphenyl ) net hyl ] (2- pyri di nyl ) am no] -]

P- oxo- propanam de. 3.. A use according to claim1, in which said conpound
is N benzyl -




5. N -(2,6-diisopropyl-phenyl)-N-isopr6pyl-mlonamde, C Cl& M71 -26
4. Use of a conpound of the formula Rz OOR3 ' 01-"NI-C',X"'--CN'IN Rl i
~ ~H(CHp Formulal R4 in which R and R2 are each independently

represented by hydrogen,. C1.6 alkyl, Cl.6 alkoxy,.halogen, hydroxy,
trifluoromethoxyg R6, or SR7; X i's represenieg
,,, R3 is represent e al kyl, (CH2)q Ph, orlBifj4y
-(CH2)g-M p S represented by an |ntegg% fromlto 4, R4 is represente
a substituent selected fromtthe group TO6MSi sting of hydrogen,.Cl.6 alkyl,
.CI1.6 al koxy, hal ogen, hydroxy, trifluoromethyl, trifluoronethoxy, cyano,
NRS5R6, and SR ; R5, R6, R7, R6, and Rs are each independently represented by
hydrogen or Cl.6 alky q is represented by a phenyl ring which may be
optional |y substi‘ut edsefiac Hdaifgifospuld 5- or " 6- nenber ed het eroaryl
ring containing | het er o- at om sel ect ed fromthe group N, S, or 0; n and q
are. each independently represented by an integer fromO0-4; or a
phar maceutical |y g2AMVENDED. | z~ HE=. ? 23/ 12Q Q& El'm

R1

i ) .
_ Formula I
o R

in which R" and R? are each independently represented by hydrogen, Ci.¢ alkyl,
C..s alkoxy, halogen, hydroxy, trifivoromethyl, trifluoromethoxy, cyano, NR°RS, or
SR"; Xis represented by —CR“R’-(CHZJ.,;’ R®is represented by, Cis
alkyl, -(CHz)q-Ph, or -(CHz)q-M; p is represented by an integer from 1 to 4; R'is
represented by a substituent selected from the group consisting of hydrogen, Ci.s
alkyl, C..s alkoxy, halogen, hydroxy, triflucromethyl, triflucromethoxy, cyano,

" NR®R®, and SR”; R® RS R, R? and R® are each independently representéd by
hydrogen or Cq alkyl; Ph is represented by a phenyl ring which rhay be

_ optionally substituted; M is represented by a 5- or 6-membered 'heteroaryl ring
containing 1 hetero-atom selected from the group N, S, or O; n and q are each
independently represented by an integer from 0-4; or a pharmaceutically
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-27- acceptable salt thereof, in the manufacture of a nmedi canent for
decreasi ng sebum secretion. 5 A use according to claim4 in which said
B ected 5 fromthe ting. of .

, 6-di i sopropyl - phe opyl - mal onam de,
= N -[2,6-bis(1-nethylethyl)phenyl]-N(1-nethylethyl)-N[[4-

- (met hyl t hi o) phenyl ] net hyl ] = propanedi ami&e-and - N [2,6-bis(1
met hyl et hyl ) phenyl J-] (3-[[(4-met hoxyphenyl) net hyl ] (2- pyri di nyl') am no] -]

[ 3- oxo- propanani de. 10 6. A use according to claim4-in which said conpound

i s N-benzyl - a¢eepiablesait m@%nfdpyme mnfpbwwieomdmmemmrmamaamg, 7. Use of

a conpound Oéeﬁﬁﬁ‘?seaﬁﬂ% ~/ NC-XIC-\NRs R H(CHp Fornulal

Il \ R 15/ 4 <ce i ch R' and R2 are each independently represented by

hydrogen, C,. alkyl, Cl1.6 al koxy, hal ogen, hydroxy, trifluoronethyl, .
trifluoromethoxy, cyan %3%-'@ | SiERE3 (CHZ)l R3
s represented bgs Cl. Q”l] ord?r?wﬁgmpﬁl)ﬂmﬁhlfsﬁ?%ﬁ%%m@l@nmlss represent ed by
an integér firemtie gwup CORAISI'BQ QﬁNrmpZ)dM,ﬁﬁilIBS’pr&PSbﬂdﬁnM)ﬁéthWbct ed from
the group coy hﬂﬂe _g:é_n.,@ Al ogen, hydr oxy,
trifl uorornet 'O% ﬁt& tho thﬁetﬁg; &Hﬂ{rl] t@dé&%hl , R R and RO
are each i nd@pﬁhﬂ@*ﬂ)PEIem)@m@BﬁHMﬂWdiam}dﬁ‘@ng 6-0(1at kyl : Ph is

el S e T e

propanamide.
10 | | .
@ ' 6. " Ause according to claim 4_in which said compound is N-benzyl-
N'-(2,6-diisopropyl-phenyl)-N-isopropyl-malonamide,,
7. Use of a compound of the formula
R2 ‘ }
O '
I s
N/ Ny O ~
R N\
H CH
(CH),
Formula | '
. R4
o P " |

in which R" and R? are each independently represented by hydrogen, C.s alkyl,
Ci.6 2lkoxy, halogen, hydroxy, trifiuoromethyl, triflucromethoxy, cyano, NR"’R’ or
SR’; Xis represented by ~CRR®(CHg)n; R®is represented by, Cy.s alkyl, -
(CHa)e-Ph, of -(CH;)-M; p is represented by an integer from 110 4; R*is

20 represented by a substituent selected from the group consisting of hydrogen, Cis
alkyl, C1¢ alkoxy, halogen, h{rdroxy. trifluoromethyl, triﬂuoro‘methoxy. cyano,
NR®R®, and SR’; R®, R%, R’, R®, and R® are each independently represented by
hydrogen or C,.Q alkyl; Ph is represented by a phenyl ring which may be

- optionally substituted; M is represehted by a 5- or 6-membered heteroary| ring

25 containing 1 hetero-atom selected from the group N, S, or Q; n' and g are each

independently represented by an integer from 0-4; or a pharmaceutically



25 containing | hetero-atomselected fromthe group N, S, or O; n and q are
each independently represented by an integer fromO0-4; or a
pharmaceutically -28- acceptable salt thereof, in the manufacture of a
«medi cament for sebaceous gland disorders. 8 A use according to claim7 in
whi ch said conpound is selected 5 -from..the_group_consi sting
% ] -(2,6-diisoprapyl - sopropyl - mal onam de, PEEas R R
et hyl ) - N-[[ 4 B ga760408

¥et hyl et hyl ) phenyl | - 7
” (met hyl t hi o) phenyl | net hyl ] pr opanedi am 2 , and N-12; 6- bi s(1-
net hyl et hyl ) phenyl ] -] (3- [ [ (4+met hoxyphé §| ) met hyl ] (2 pyridinyl)am noj -]
[3 oxo- propanam de 10 9.. A use according to claim7 in which said conpound
iI's N-benzyl- N -(2,6-dii sopropyl phenyl) - N-i sopropyl - nal onani de. 10. A use
according to asceptablegalidheriesf, m the mamufgcthramf@megaﬁamemtsfoa sebpagous gigndcne. C

disorders.

8. A use eccording to claim 7 in which said compound is selected
5 . from the.group.consisting of_N- benzyLN_-(Z 6-d|1sopmpyl-phenyl)-N-lsopropyI-
malonamlde N'-[2,6- bls(1-methylethyl)phenyl]—N (1-methylethyi) N-{[4-
(methylthm)phenyl]methy!]— propanediamide, and N-[2,6-bis(1-
methylethyl)phenyl] ] 13-[[(4-methoxyphenyl)methyl](2-pynd|nyl)am1no]-] p-oxo-
@ ‘ - propanamlde : : -
10 | B |
‘9. Ause according to claim 7 in which said compound is N-benzyl-
N'-(2,6'-diisoprcpyi-phehyl)-N-isopropyl-ma_lonamide.

10. A use according to either of claim 7, 8, or 9in which said
. 15  disorder is acne. ' .



