10

15

20

25

30

PHARMACEUTI CAL COVPGOSI TI ONS COVPRI SI NG MALONAM DE
DERI VATI VES FOR DECREASI NG SEBUM PRODUCTI ON FI ELD F

waRs0MYENTI ON The present invention is directPdI/IBRR0041®3156

topi cal application of a class of diam de ACAT
i nhibitors. O her aspects of the invention are

:gﬂéfﬁﬂﬁgAﬂ C;Z%g)&"l?? ée :&q t)Né %Om%hg %Lg&ﬁ\&ﬂ%s gER%ggl\gi%ts F]OeRI’. rDE CREASING

at sebaceous gl an I'sorders an
use to a fevi ate oily skin. BACKGROUND O THE | NVENTI ON
Human skin is conposed of three primary |ayers, the
stratum corneum the epiderm s, and the derms. The

outer layer is the s ptoPTEENRGENTIONS prinmary
function is to serve as a barrier to the external

environnment. Lipids are secreted to the surface of the
str at UThegrebeitMvehtiersie diredted o Measeas applitatisi oied ¢iads of

conmeu ter. bility. b ty |, .
ool AR AE Blabs: Thaasnelis ohibe sl Srdrbeteds tovical
Defmabidredf theskidiintiges, isidifse thitiehiaiebdcedugtglandiébrders and

Sebumi s %r oduced in the sebaceous gl ands. These
gihghyse In dleypiailiSkBver nost of the surface of the
body. The hi ghest concentration of these gl ands occurs

on the scalp, th Q n spite the
i nportant physi og%éKéE‘Eﬁﬁ\ﬂ? @Fﬁﬂgﬁ%@ﬁpﬁﬁys, many
i ndi vi dual s experience excess sebum producti on,
especi al | %ni n the facial  area. [

e oci et i i Camiasen ot BUE bt Ree, O S cepen™.

| iheicPRicrhid Wi dsthbide Al TAE Beier BHBUB RS A@K @otrRAmS Kisn

| ook greasy,  decreasing its attractiveness. Abranmpvits

RTBTY TTHAIS (OSPHERS A PR eGP R B e pERES At

| &seetbdl & the RUIHAR of tHE StitaR&ofricant. Melesatpits deQddsehe

L TR AN LN A T

CipitS AbR@fidvL 8t & DeinleIbgie (Ciniegd/dl $8 0WIMhbé /) Dct.aoed. i n

woren ggbu%llq{sl pdrg u%reld ri]rgth%gs%bac;gg)ﬂg ’glalngg.t Ji'f(laetsleng(?almndsl asfe ?)Pels)ént
over most of the surface of the body. The highest concentration of these glands
occurs on the scalp, the forehead and the face. Despite the important
physiological role that sebum plays, many individuals experience excess sebum
production, especially in the facial area. Excess sebum is associated with an
increased incidence of acne. Even in individuals without acne, sebum can make
the skin look greasy, decreasing its attractiveness. Abramovits et al, supra.

Current treatments for excess sebum are less than optimal. Accutane
(isotretinoin) reduces sebum secretion by up to 90%. However, isotretinoin is
associated with a number of serious side effects. It causes serious birth defects
and is contraindicated in women of childbearing age. Thus, isotretinoin is only
utilized for severe acne. It is inappropriate to use this drug merely as a cosmetic
aid.

Acyl CoA cholesterol acyl transferase (ACAT) inhibitors were initially
evaluated to 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 not

commercially available at the present time. Currently, the most practical means
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utilized for severe acne. t is inappropriate to use
this drug nerely as a cosnetic aid. Acyl CoA

w@ehbobsesaer ol acyl transferase (ACAT) inhibitorBCTEB2004/003156

initially evaluated to treat el evated chol esterol
United States Patent No. 6,133, 326 discloses that ACAT
inhibitors also reduce the s&cretion of sebum Wile
t ' I I t
SeiahPBLeR: somnfic Ra BaEREL TRA RPd Pt PR
ploepew treginents et wid meduge thédreeametion qbsatmm bathenssivaseds
T@a&k!eV|at|ng excess sebumis frequent washings.

a need exists in the art for new treatnents that
will reduce the secretion of sebum by the sebaceous
gl ands. SUVMARY O THE | NVENTI ON A new net hod for
decreasing the se e sebaceous
gl ands, has been gpgggsgrggzﬁﬁﬁy@gﬁgﬂo ACAT
inhibitors that exhibit superior activity in the
i nhibition of sebum secretion has been di scover ed.
These ACAT inhibitors nmay be represented by Fornmul a :

Formul g in jC are each endent |

repr es’g H?wd“\/\égb Cﬂf;?gg]%ﬁg?rsm% hﬁ)ﬂecreﬂ?WS ﬁhgﬁgﬁﬁ%aceous

f’g‘ldﬂi@(has béerf distoversat Wd:la?sidglﬁdmorhﬁlmﬁbl’éw,exﬁ]zﬁﬁi@@penNR
ent e

res

r%’ﬁ'?" r@ﬁ?%@rhWIoH)?&?%&%secgeW as b@épidjscg\ﬁrea 'Il'hescadq:l)T
-iMhibitors $ndye represémed by Farmilat:eger from 1l to 4; R4 is
represented by a substituent selected fromthe group
consi sting of hydrogen, al kyl, al koxy, hal ogen,

hydr oxy, trifluoronethyl, trifluoronet hoxy, cyano, NR
R6, and SR7; R5, R6, R7, R8, and R9 are each
mdeperﬁ&ntly repr esent ed by hydrogen or alkyl; his
repr esend ed by a prtényl ring which may be opti onaIIy

substi t present d by a 5- or 6-nenbered

het er oa ng, R3

_~C
\X/C\ ~
(CH),

Formula |
R4

in which R" and R? are each independently represented by hydrogen, Cy.s alkyl,
C.s alkoxy, halogen, hydroxy, trifluoromethyl, trifluoromethoxy, cyano, NR°RE, or
SR’; X is represented by —CR®R®-(CH,),; R®is represented by hydrogen, Cy.¢
alkyl, (CHo)q-Ph, or -(CH,)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, C.¢
alkyl, Cy. alkoxy, halogen, hydroxy, trifluoromethyl, trifluoromethoxy, cyano,
NR°R®, and SR’; R°, R® R’, R?, and R® are each independently represented by
hydrogen or Cy.¢ alkyl; Ph is represented by a phenyl ring which may 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; a pharmaceutically acceptable
salt thereof, or a prodrug thereof.
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containing 1 hetero-atom selected fromthe group N, S,
or ; n and q are each independently represented by an

w0 niosgae3f rom 0- 4; a pharmaceuti cal * accept abl BCHEB2004/003156

thereof, or a prodrug thereof.-3- The conpounds of
Formul a may be administered to a patient to decrease
t he anount of sebum secreted-by their sebaceous
gl andsryJydhshbY of ESHUEATR L?\éjéd%,s erGf oA T npoeT e
t opi cal | e areas exh| excess se
plesteaseit am@é@trOéagerﬁ@sgfégt@mbsélmeqabeeequslglarwsl Expiogdls
t

R e S L T
reibum mﬁwlogklpepremebaﬁusmai@n Mb@l@va@rmumbersof The
'ﬂ%{dlggﬁcdl RisBicRs MHd &%HaeﬁcF meﬁﬁ%éf d‘(ﬁ] dltions include O|ly
conposi tions contal ning at one o e conp
afkirkoilyrhaia shiny sHim senes @nd\/seh@rrae@@lerm@trtISSuu tabl e f or
topic
 mvent et o Bfbotch @ et LG ki lining
cqirie@t ahegf the compounsis obFofaulaninsadmigeiskeitie carder suiieblelfor
C{géﬁsél' |hlgt?atlohnlnaasf§ﬂﬁéraér+1%ir¥‘éﬁththle W%BH&{ i %Iﬂéctgd fo-an
advi nsunmer on how
a:iﬂi@eIOE_U@n@faGwWQHKWNQSQQMPQUI@UONEQFMU’@%cma@@bf@me’tall
pr: 0 [
A GiorE frace o A i A BRI 1 SR RF Eithelilo e
ttbe @emeound wadipw@tpra mnéltlge bamcmt@ﬁw@h gxness eelpian production.
a}&rpg&ﬁlﬁ‘o ?%Egdlhgﬁleigh‘r&ﬁ% foethg'u%@cﬁ)f§goﬁ18?drlaeofl¢§ﬁmﬂgIgsa

e manufacture of a nmedi canent
fdwgrsv@b@ pgerd o d@eqMaDEDHDEEEGFQIme ORHGHPHEOhRREBTECEINf the
FP\?ﬁHﬁSﬁ%‘@&ﬁa dBiik &Y & LAY AY ofESY Mn tﬂ%ﬁ\gnufacture
utilrzed expe |te its reV|e y the rea
scrfameldln@nernéormhgrcrlnmd as limting the | nventl on or
clainms in any nmanner.-AA) DEFI N TI ONS AND
EXEMPLI FI CATI ON As used t hroughout this \}JEp| i cation,
i ncl udi ng t he DETANED DESCRIPTION @F THE INVENTION

The headings within this document are only being utilized expedite its
review by the reader. They should not be construed as limiting the invention or

claims in any manner.
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ternms have the neani ngs defined bel ow, unless
specifically indicated otherw se. The plural and

W@ evgs4B1 shoul d be treated as i nterchangeabl ePCDIB2004/003156

than the indication of nunber: a. "C| - C alkyl"
refers to a branched or straight chained al kyl group
containing from1l to 6 carbdh atoms, such as nethyl,

et hyl , \ - prﬁEﬁN ' r ; reQbut yl ,
n- pent‘g‘/ o soper%?“{/(?l,qgré?%)héwltﬁg?& but yl,

2,3-dinethyl butyl, etc. b. "C| - CQ al koxy" refers to

From 2t 0o ProppR BTG Cathad rsho M guinRe o1 lRG

rtepioipaveythe inE@pingp definedrbelnw, axless spadificatxindicateg etherwige.

- hexyl oxy, . . hal YT '
oA o b ds Feun R st Rab fu ST g
phaicatioh of@leber:t o a phenyl which may be substituted
with up to 3 substituents, each substituent is
i ndependently selected fromthe group consisting of
al kyl, al koxy,, H&ljegGgnalkyliyefemty a drandhed or sinsgtitydhained alkyl
trifluoromethoxy, cyano, NR R6, or_ SR7. These
substituents nmydrdy eadainingdopy 1 4§ sapenaion)sasyaRasTRethY,

| ocated at any Cgth}l,Wp@??lh%opr@ﬁ%l?m-b@fyl,I%b@tyﬁ"hsdénityﬁp,ns-
e. "heteroaryl" refers to aromatic r havi ng a

si ngl e het er oat dsRPEBIYb OrlaxYk ﬂdnﬁ“ﬁ‘?ﬁ@h’r@?y"r%zf‘ld@beéwlw’ ete.

sul fur. More, spectticahlkpxy"irbfefLbef straight 8r Branck¥d dwin
menbered ring containing I nitrogen atom 1 oxygen

atom or 1 sul f uakexygrupdoatainingfrbmridd érdangprivatemsg, such as

doubl e bonds an 6- e j
bonds. Exanpl esq*g%tng)l% ﬁth@m-ﬁr%g&)), %%plrbﬁgxf,’ nqﬁ}f&y?
isobutoxy, n-pentoxy, n-hexyloxy, etc.
“halogen” refers to a chlorine, fluorine or bromine atom.

“optionally substituted phenyl” refers to a phenyl (-CgHs)

which may be substituted with up to 3 substituents, each
substituent is independently selected from the group
consisting of Cy.¢ alkyl, Cy.¢ alkoxy, halogen, hydroxy,
trifluoromethyl, trifluoromethoxy, cyano, NR°R®, or SR’.
These substituents may be the same or different and may
be located at any of the ortho, meta, or para positions.

e. ‘“heteroaryl” refers to aromatic ring having a single
heteroatom selected from oxygen, nitrogen and sulfur.
More specifically, it refers to a 5-, or 8-, 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
heteroaryl ring systems include, but is not limited to
pyrrolyl, furanyl, thiophenyl, and pyridinyl.

f. “pharmaceutically acceptable salts” is intended to refer to
either pharmaceutically acceptable acid addition salts” or
“pharmaceutically acceptable basic addition salts”
depending upon actual structure of the compound.
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refer to either pharnaceutically acceptable acid
addition salts" or "pharmaceutically acceptabl e basic
addi tion salts" dependi ng ugen actual structure of the
conpound. -5-_ g. . I I C
addr tion sait e PRARPRRGHY fBeatnprrrRialon ikt o
organi ¢ or i nor gatehdedaoiapplgdalany oen-toxictorgdnic breinbrgseic acid
conpounds repre ; '
i nt er medi at es. %%h@??%ﬁfﬁgé E%%e?%ogﬁrﬁdg}ﬂés ggar%ése%\ﬁ}dl t%,yh
form suit abl e sdfarmulanof adeofrtgdntemhediates lliusjrdtivhinonghoic
sul phuric, and i i of| :gq}t@ l.Ls
such as sodi um %@%%ﬁ?rhofégﬁg%%b opltg@%pcﬂlate, ‘[iorc]:g%n&,
pot assi um hydr odwdrabuinfiatsadphuti¢, @t phpspherio mgslrand acid
aci ds, which for ui I ' t he nmono-,
di-, and tricar brﬁ%h %aggg%cﬁﬁsﬂqﬁﬂrﬁjg}%bgﬂﬁ 0f such
aci ds are for exdiwppmysphatet are, pajspih hydrogercsuliate.
pyruvi c, naloni i ni.c. al. A [ l.
tartaric, citri gl,iusgré@vo%rcgé%f'c %%ﬁ%?{:”'&ﬁﬁﬁ‘?g@%?gﬁ Se%‘%,"l'&ude
benzoi c, hydr oxyhdmonoi di-, gulkdansdraeetic acids illlustadive, of such
salicylic, 2-ph e ' 5 D= 1esul.fonj ..
acid, and sul fo%?@é)aéi‘c% @gggﬁpﬂé’aas&%%%&sh'"F’ogr}{r'gvl%ici d
and 2- hydr oxyet maienis sutomic,oglateric) furBarid; nmedib 1 tartardm citric,
y y
exi st in either r r ty] ; r ;
form n general ,ag?ﬂéga'%%%%ag%ﬂr Wélgg’l e@%%:%ﬁ, I?;@E%&-b%ﬁmc,
conpounds are s@hahylacetio, avataeric, salicwiard-phenokylzhnapiaj | i c

p-toluenesulfonic acid, and sulfonic acids such as methane

sulfonic acid and 2-hydroxyethane sulfonic acid. Such salts
can exist in either a hydrated or substantially anhydrous
form. In general, the acid addition salts of these
compounds are soluble in water and various hydrdphilic
organic solvents, and which in comparison to their free
base forms, generally demonstrate higher melting points.
h.  “pharmaceutically accebtable basic addition salts” is
intended to apply to any non-toxic organic or inorganic
basic addition salts of the compounds represented 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 hydroxides; ammonia, and
aliphatic, alicyclic, or aromatic organic amines such as
methylamine, dimethylamine, trimethylamine, and picoline.
i. “prodrug” refers to compounds that are rapidly transformed
in vivo to yield 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.S. Symposium
Series, and in Bioreversible Carriers in Drug Design, ed.



10

15

20

25

30

20 organic solvents, and which in conparison to their
free base fornms, generally denonstrate higher nelting

wEoioan3493h. “pharmaceutical ly acceptabl e basi cP@adtB20040003156

salts" is intended to apply to any non-toxic organic
or inorganic basic addition salts of the conpounds
represented by 25 Fornul a , -br any of its

internedi ates. | Ehwdr@tno\éﬁe %ﬁ@r&aﬂ‘ﬂh@hnéﬁuﬂ&:aﬁ %s&@&i&ti%n
salts include alkali netal or al kalineearth netal

hydr oxi des such 8Rd Befgnrme) Pressatd/uRPthcd mbighrgre incorporated

magnesi um or bapbldm dyefefaricdes; ammonia, and
aliphatic, alicyclic, "or aromatic organic am nes such

as 30 met hyl Ami nEoMpeHed shifasmiulad”, “GaMRRUNAY PR ivention]

picoline. i. "progd«dmpofidF §ré&e@%%9ﬁ§eabﬂﬁhro@bﬁout the
rapidly transforned in VI vo to yield the parent

conpound of the apRigatignangahayld bﬁdfeaé%@aaﬁﬁyéonws

hydrolysis ip bl bl o envﬁfetfé}gi&waﬂm leéé‘ébﬁérin%ls's‘élcﬁéQVfbrded
in T. Hi guchi V. Stella, "Pro-drugs as Novel

Del i very Syst errsexan%?, gumeatq@ mice, Bts, gﬁﬁl?j@sq’fﬁ?nfabb'ts

Series, and in Bugsew%mé | 6hifePhAe8S Saridhurkat. Desi gn,
ed. -6- Edward B. ri can Pharmaceuti cal

Associ ation hnd Dealapisr tpihesabilitg githeigerpounds pisitherar e

i ncorporated her Féh@vé%lléxﬁeft@rc%% the pfogrQMWﬁe Bétient's
Formula 1", "conmpounds of the Invention"

"conpounds" are tiseass;(at @f@ﬁ@ﬂb@’aﬁﬂyws?%@ﬁ@wsspﬁéted
appl ication and ghwiHehidgstr eated as synonons. K.
"patient" refers to warm bl ooded ani mals such as, for

exanpl e, guinea pigs, mce, rats, gerbils, cats,
r abbi t §ome of the compounds of Formula | will eX|St as op’tlcal isomers. Any

reference in this application to one of the compounds represented by Formula | is
meant to encompass either a specific optical isomer or a mixture of optical
isomers (unless it is expressly excluded). The specific optical 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
and subsequent separation By selective crystallization. Alternatively utilization of
a specific optical isomer as the starting material will produce the corresponding
isomer as the final product.

In addition, the compounds of the present invention can exist in
unsolvated as well as solvated forms with pharmaceutically acceptable solvents
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
combination thereof. ‘

All of the compounds of Formula | have at least two phenyl rings, as
depicted immediately below:
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refers to the ability of the conpounds to either

w0 20050831 al | evi ate, or slow the progressi on oOPCT/IB2004/003156

t

patient's disease (or condition) or any tissue danage
associated with the di sease. Sone of the conpounds of
Formula will exist as optical-isonmers. Any reference
in this application to one of the conpounds
representedpb ormul a @s meantgto enconpass either a
speci fic opf |sorrer||or a mjkture of,.opti cal

i soners. (upless BLess excl,ud ). The
specifﬁﬁgogti cal |slgrrers ca?ﬁ)/ rated and

recovered by technilgues known in th such as

chromat ography on-chiral stationary ph

resolution via chiral salt formation and sub et
separation by selective crystallization. Atg vely
utilization of a specific optical isonmer as the

starting material will produce the corre&mynBi ng
i soner as the final product. n addition, the conpounds
of the present invention can exist in unsolvated as

wel | agjn %M%V sguﬁwbgﬁtuva rnPH\Q{/B@%@Héthlﬁ w&%ﬁsmm e

solvents such er ano

rubetitients en et bt Bpric; ms‘:i el R dﬂ%y a@ re@des,e@tﬂd\m igentical
tQipkitBeMESR dnf- &4 sﬁBétﬁ@erﬁ@rlnto'ﬂé eHWoBi‘Pﬁéﬁ fa qﬁjrﬁ? are each

present | nvention. qeﬁ reference in thi's applicatrion
trepreseiag &Y irgpreyFopistiesand are bokt 'é?ﬁi@‘él attpe @60@ positiens of
GROBALMASing Ndi vidual 'y, as m xtures, as salts, as

SO aﬁe@ g? any conbination thereof. Al of the

conpodﬁlag Bypay-alsaie aphienedy sebstisied, as liglep iR Rimeys,
depReBhtaind 3 IEBRLAHS! thdreh MV hydfogei3as described above. These

substituents may be located at any of the ortho, meta, 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 up to 3 substituents,
as described above. They may be located at any of the ortho, méta, or para
positions.

R® may also be represented by a heteroaryl ring or by a
heteroarylalkylene moiety. The heteroaryl ring may be attached to the indicated
nitrogen atom by any carbon atom of the heteroaryl ring. Likewise, if q is 1,2,3, or
4, then the heteroaryl ring may be bonded to the alkylene moiety via any of its
carbon atoms.

In a further embodiment of the invention, Formula IA exemplifies a

subgenus of Formula |, particularly useful for topical application.
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be substituted with one or two substituents as defi ned

whoRasd R2. RL and R2 may be represent ed byPCT/IB2004/003156

i dentical substituents, or different substituents. n
one enbodi nent, R1L and R2 are each represented by
i sopropyl nnletles and are oth | ocated at the ortho
positions of the phenyl ring. Ring B may al so be
optionally suljstituted, as listed for RA. R4 nmay
represe . ubstKtuents, other than hydrogen,
as desfribey above® Thege sﬁﬁ%tltuents may be | ocated
gf nmetla, dr para positions. R3 may
a\p nyl ring or a
phenylal<ylene,nniet ¢ Any stel) phenyl ring may also
be substjAyutedHwith up to 3 subgCHents, as descri bed
above. /They may be | ocated at any of\tbexqrtho, neta
or para positions. R3 may al so be reerse ed by a
heteroaryl ring or BYRM Foaryl al kWl eneJmopety. The
heteroaryl ring may be attached to the ™Ndi cat ed
nitrogen atom by any carbon atom of the heteroaryl
ring. Likewse, if qis ,2,3, or 4, then the
het er gaFyimuIa 7g RYRyid IRE ab@s@teﬁsép?om@orﬂiow ieneandiol Bt y

via any of its carb i ment of
ViR B8 SKFTPIGH ARPYS: P 1EieRrRSE R LY Gr ol Neeratry
lﬁ@.bmlypqcanyn@dﬂm;gwloapwdwﬁeefdw i6 af défeda@Formula 1.

application. - 8-

More specific examples of compounds of Formula la include:

a) N-benzyl-N'-(2,6-diisopropyl-phenyl)-N-isopropyl-malonamide;

b) N'-[2,6-bis(1-methylethyl)phenyl]-N-(1-methylethy!)-N-[[4-
(methylthio)phenyl]methyl]-propanediamide and;

c) N-[2,6-bis(1-methylethyl)phenyl]-1B-[[(4-methoxyphenyl)methyl](2-

pyridinyl)amino]-]B-oxo -propanamide.
B) SYNTHESIS

The compounds of Formula | have previously been described in the
literature. The reader’s attention is directed to European Patent Application
Number 0 433 662, which is hereby incorporated by reference. The ‘662
application discloses that the compounds of Formula | have acyl-coenzyme A
cholesterol acyltransferase (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
|. The reader’s attention is directed to pages 7-20 where methods for
synthesizing these compounds are described. Methods for preparing
pharmaceutically acceptable salts of these compounds are described on page 6
of the specification.
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FORMULA A n Formula A, RL and R2 are each isopropyl
(ortho), pis 1 and X is nethylene, as exenplified

W@bwse34988 is represented by C . al kyl or het ePOEIB20(04/003156

(more typically isopropyl, or pyridyl) and R4 is as
defined in Fornula . Mre specific exanples of
conpounds of Formula la inclSude: a)

N- benzyl -N - (2, 6-dii sopropyl - phenyl ) -N-i sopropyl - mal on
am de; b)

-[ 23- bi MEDIGALMANRCRENBHEWSES N- (1- net hyl et hyl ) - N
[[4- (methylthio)phenyl]nethyl]-propanedi am de and; c)
N-[ 2, 6- bi s(1-net hyl et hyl ) phenyl ] -

b- [ (4nhilvitidrmaf}q@hle®g’/k Timdedignio] 4@ transferase (ACAT) blocks the

-[[(
et DRt R TRl Blestafdfcblem Hothe
tphimary travspodaten dhdestoregel ormsof ahd:lestenobln angnals.riedheed to
TFaBSETAGAT ERIbPRAYG RbR SO TR Pyl fe2eR0pnal® °F, o
d:hellebte&ﬁﬁomm guthin tlhe tiperuintibition loFACAtﬂT Ihaus Ibaele shown to
-CO
e e
tdba:teaklhgs;l&i a:rfmiqsmlmcéstewnasb@f tredigopotdimoee. @rdh@&eereasons,
evel s
SR BN L1508 i oA AR B e
cholpsterd tevels. decr ease sebum secreti on The 662

appl i %‘trr'ngq.?]g 5 getfands @r@%p ands, stggr’gpﬁoélﬂ'ﬁgﬁu@fof

For nul r ecte
Tpiﬂ@ kmbwm @s BmdnchBbbnﬂssympbw fitrglycerides waxnﬁiemh asters

T S
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%Ogr'\é'élée% iH %Sacinar cells of sebaceous glands, accumulates as those cells
age and migrates towards the center of the gland. At maturation, the acinar cells
lyse and release sebum into the lumenal duct, from which the sebum is secreted.

Formation of sebum is regulated by a variety of hormones that act
primarily to regulate the rate of lipid metabolism. Waxes and sterois are
converted, within acinar cells, to a stable ester form for storage via the activity of
a variety of acyl and fatty acid transferases. These esters are then stored in lipid
droplets within the acinar cells prior to release.

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 fuﬂy 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
reduce the amount 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 production,
the compounds can also be used to achieve a cosmetic effect. Some consumers
believe that they are afflicted with overactive sebaceous glands. They feel that
their skin is oily and thus unattractive. These individuals can utilize the
compounds of Formula | to decrease the amount of sebum on their skin.
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are the primary transportation and storage form of
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Ie@(lgtlasbsl ste%{fm production. The dose will vary, butas a general guideline, the
compound will be present in a dermatologically acceptable carrier in an amount of
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
carrier which may be applied to the skin, hair or scalp, and which will allow the
drug to diffuse to the site of action. (i.e. the sebaceous glands and/or the acinar

celis).
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Thus, the conpounds of fornmula inhibit the secretion
of sebum and thus reduce the anmobunt of sebum on the

treat a variety of dermal diseases such as acne or
seborrheic dermatitis. n addition to treating di seases
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i ntrayenously, intranusc Iar intraperitoneally, or
intr af*ﬂ%é‘ﬁé@?“s *Paélétb&FP;?H %ﬁﬁr%%ﬁﬁlf{% {n's28&on an

androgens can work by a number of different mechanisms. For example, some
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 to decrease sebum production.
Finasteride is commercially available from Merck under the trade name
Propecia®. Examples of other 5-o. -reductase inhibitors include dutasteride (Glaxo
Smithkline). Other anti-androgens are antagonists 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
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

The conpounds can be useRCT/B2004/003156
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n a typical enbodi nent, the conpounds are adm ni stered
topically. Topical admnistration is especially

wappsopsat e for acne and for cosnetic indi cat POREB20041®3156

conmpound wi Il be applied to those areas of the skin
afflicted with excess sebum producti on. The dose w ||
vary, but as a general gui dékine, the compound wi | | be
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mr@&ugﬁdr@n and are used to treat acne. These retinoids

anb dm njstered with a c ound Formqul a in.
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to decre se sebum Brodu tion. These con‘g@qt;nds or

G 85 8rRat CBMSIHG: SLBF B AT PRl G ion &
r@feﬂ@%ﬁrqh orElgikie a6id; astia ibsit&itedcinas Stearic acip oA gedsium

fs?éaqgtleéulqﬂid preparations are prepared by dissolving the active ingredient in
an aqueous or non-aqueous pharmaceutically acceptable solvent, which may
also contain suspending agents, sweetening agents, flavoring agents, and .
preservative agents as are known in the art.

For parenteral administration the compounds may be dissolved in a
physiologically acceptable‘ pharmaceutical carrier and administered as either a
solution or a suspension. lllustrative of suitable pharmaceutical carriers are water,
saline, dextrose solutions, fructose solutions, ethanol, or oils of animal,
vegetative, or synthetic origin. The pharmaceutical 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 fluid
as is known in the art.

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 topical
formulations are known or apparent to those skilled in the art, and are described
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examples and biological data are being presented in order to 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. Compounds can be administered to these animals to
determine if a test agent is capable of modulating sebum production

A series of compounds known to inhibit ACAT were screened using
methods analogous to those of Luderschmidt et al. Table IA shows the results
obtained with selected diamides encompassed by Formula | above. Table 1B
shows the results obtained with a series of diamides not encompassed by
Formula I. Formula IC shows the results obtained with other potent ACAT
inhibitors that are not diamidess.
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suspensi ons, or enulsions. Solid unit dosage forns can
be capsules of the ordinary gelatin type containing,
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fornmulations known in the art may be used gpwes of

ssarnpowpd wals diggatadini loms- ofridniversal solvemts(et opylene
CQ Bl el Ronblon Sl oo
gggg: f,glglgﬁals Weps doséd tdmehllyrtwideedaint fivedeyeaaveek, for 4
weeks. Each dose consisted of 25 micro liters of vehicle control or drug.
The dose was applied to the ventral surfaces of both the right and left
ears. All animals were sacrificed 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.
One 8mm distal biopsy punch was taken, just above the anatomical “V”
mark in the ear to normalize the sample area. The punch was pulled 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.
Tissue samples were blown with N, gas and stored at -80°C under

nitrogen until HPLC analysis. In addition to ear samples, an aliquot of each
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in detail in Rem ngton's Pharnmaceutical Sciences, 990
(supra); and Pharmaceutical Dosage Forns and Drug
Williams & W Ki nsPCI/8826)4/003156
n a further enbodi nent, the fornul ati ons descri bed
above may be packaged for retail distribution (i.e., a
kit or article of manufact uﬂéf) The package wi |l
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S}?IQH@ Vial Wi ﬁ% 26’(51 L gl é:s@ m?&@,‘ Tﬁg %Plgé%lals were placed in the

autosampler tray for the Agilent 1100 series HPLC unit. The Agilent 1100
HPLC system consisted of a thermostated autosampler, a quarternary
‘pump, a column heater, and an A/D interface module. All components
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 programmed to maintain
the sample temperature at 20°C throughout the run.

10uL of each sample was injected in triplicate into the column. Two
solvents. were used for the solvent gradient. Solvent A was an admixture
of trimethylpentane and tetrahydrofuran (99:1). Solvent B was
ethylacetate. The gradient utilized is described in the table below:
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number indicates that the ACAT inhibitor actually increased production of

sebum.
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wo ywpls498rzer and each vi al

and then |yophilized for approxi mtely 48
The sanples were then renoved fromthe
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m of solvent A (trinethyl pentane/tetrahydrofuran
The sanpl es were then recapped and vort exed

(99: 1) .

for 5 m nutes.

transferred to a pre | abel ed 200m HPLC vi al

aut osarrpl er,

a quart ernary punp,
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m heat er,

200 ml of eadB-sanple was then

wi th 200

and
w&hange vs relevant

T" re. v@hl\éf’é Ebntrol

Spherisorb S3W 4. 6x100 nm anal yta@zsb?cl
nmai ntai ned at 30 C by the Agillent colu heater unit.
The HPLC aut osanpl er was progrlammed to|mai ntaijn the
sanpl e tenperature at 20 C thrjoughout {he jun. Ouj,Zof
Comp6lhdsanpl e was injected in trjiplicate|int® the ~ Sum
Ncoéurm. Two d¥tiecuier Strugire used flér(nMhe | Bedugtiant| Reduction CE
g"ddi en{. Solvent A was an adri xture of in CE in WE +WE
trimet hyl pentane and tetrahydriofuran (99:1). $Solvent B
was et hyl acetate. The gradient] utilized is dedcribed
In the table below -16- Tine ((mn) SolVv A% [Solv B
(%9 Flow (mHqrin) 099 12 296 4 2 6 p0 40 2|7 5 95 2
10 5 95(2 10. 122 The S dex 75 Evaporativg Light
Saat t ering e & wag 170 -1% -18% -19%
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CH,
H,C Hc N cH,
H,C
CH,
00 N
] e
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H,C™ "CH, K@\
o0-CHs
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N N
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7 N N/\,govo“a 26 -67% 84% | -151%
CH,
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@ O CH
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operated at 45 Cwith a gain of 5, and N pressure
mai ntai ned at 3.1 bar. Anal og signal obtained by the

w0 p®s0sHyent was sent to the Agilent A/ D interfBCEIB2004/003156

nodul e where it was converted to a digital output. The
conversion was based on a 0000 mAU/ volt set point and
the data rate was set at 10H2-(0.03 nmin). The
resulting digital output was then feed into the
Agi |l ent Chenttation software for integration of the
peak area. The results of the HPLC analysis are
rﬁpogr{cle_d below in Tables IA-C. The results are

rep ed as the reduction in chol esterol ester (CE)

and wax ester (WE) production, nﬂﬂ-rcnpared to the
vehicle control. A negative nu i ndi cagﬁéné?% rbltant
ACAT Compourad Irformation i ncr eghsdbjtforduct i on 0

sebum -17- TABLE A Conpounds qf |nvent|i on Aehicl€icamdrol
vs. relevant Conpound I nfor mat|i
caont r ol L C O 04s 048 Caoamyaound Sum Ml ooyl o Gt v ot ur o

Al (M Reduct i on Reduction NJnber CE4VE in CE i nVE
-CHF o ¢ 913 % %
Compound . i Sum
Molecular Structure IAl (nM) | Reduction | Reduction
Number . CE+WE
in CE in WE

S,
g g

44 7% 2% 9%

CH,

10 oM, N 8 -105% | -147% | -252%

. HC

11 \ gHﬂ Hﬂ% 8.5 -5% -6% -11%
P
N N
P
H,G
FHag o °

12 ' ’K/'gb’\/\/\/\/\/\c»as 15 48% 44% 92%
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CHs
o
13 NN 42 7% 7% -14%
H H
CHg 0
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Nunber CE+WE in CE in WE 170 -1%-18%-19%-CH HC H C
ACH - CH, 61 32%-4%28%- CH 72 23%-1%22%-CH H C o
WQ20058386t 84% - 151% H C CH, 14 -27% - 70% - 97% PCTABRO64/003156
Tabl e | CACAT Change vs rel evant Conpound I nformation
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-147% -252% 11 HC 8.5 -5%-6%-11% 12 - o 15 48% 44%
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14% 38% CH H Q1 26 -1%0%-1%17 16 -56% -64% -120%
Hc _ 18 17 -23%-49%-72%-CH 19 12 -6% 1% -5% H C 20

32 4% -1% 3% Chlral 21 45 4%3% 7% 21- XX 22 20% 4%

H,C
29 Gt 0 48 19% 11% 30%
HJ’\/N oA on,
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H,C” CH, ,

H,C
3 CHaO
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CHS H3C
H,C

HaC H
CH
3 N
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CHy

31.

3
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Tables IA, IB and IC summarize the results obtained in the experiments
described above. Table IA shows the results obtained with compounds
encompassed by Formula | (i.e. the invention). Tables IB 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 I. Table IC shows the
results obtained with known ACAT inhibitor§, not structurally related to the
diamides, but having an ICs, of 50nm, or Ieés, when measured in the ACAT
assay described supra.

To expedite this comparison a common format was used in the three
tables. Each compound was assigned an arbitrary compound number, which is
shown in the far left column (i.e. column #1). The second column shows the
structure of the compound tested and the third column shows its potency as an
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 humber
indicates that the compound increased the production of CE or WE.
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WG 85 B433 CH

CHL 11 20% 1% 21% H CH 17 10% -3% 7% H C 32 28% 9%
37% 35 -17% -23% -40% 18 0% -8% -8% 22- 9 48 19% 11%

18% V- J/ HHH C Tables IA B and | C sunmarize the
results obtained in the experinents descri bed above.
Tabl e 1 A shows the results-2btained with conpounds -

encorg%g@@mx FOH gtépﬁupgg%%paab .@&&égﬁqg%}muﬁ@gﬂ es B

nd |nc ude 0ses an
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BB A OB bt i B fVefud Pl 1008 sbleptrol
keiennTHeETTesuilsi rbflacd the, compbusds amlﬁwcmllaoy theybalt tximbdule he
AR5 A R 8 R i 255,

Column 5 shows the effect the compound had on the generation of wax
ester. Wax esters are specific markers of the sebaceous glands and are not
appreciably detected in any other layer of the skin. Reduction of wax ester
reflects a decrease in sebum secretion. Columns 6 is a summation of the results
expressed in columns 4 and 5 (and is included to further elucidate relative
differences in activity).

As shown in Table IA, the diamides of Formula | significantly decreased
the secretion of cholesterol ester, indicating that ACAT was being inhibited in the
target tissue. Wax ester was also decreased ind'idating that total sebum secretion
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 comparison with Table IB shows significant differences. Despite the
structural similarity, these diamides had significantly less impact on CE and WE
secretion.

A com}parison with the compounds of Table IC is also illustrative. These
compounds are all potent ACAT inhibitors. All had ICsy’'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 unexpected.

0 17 -10% -34% -44% H C H CV 0 1rdBIEX0649W3156
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To expedite this conparison a conmon format was used
in the three tables. Each conpound was assi gned an

wW@e@sns4sy conpound nunber, which is shown i n PEEIE2804/003156

left colum (i.e. colum # ). The second col um shows
the structure of the conmpound tested and the third
col umm shows its potency as24n ACAT inhibitor in the
assay supra. Colums 4 thppuglis6 shows the results the
conmpounds had on the secretl on of sebum The results
are expressed as the difference fromthe control. A
mﬁéttigg@irmurber reflects a decrease in the production
of the seb rrponent g nmeasured, i.e.
chol ester ol S@s &reePu é\')ﬁﬁff{f g (). A negat i ve
nunber indicates that the conpound increased the
production of CE or WE. -23- Colum 4 shows the
conpoungs ability to reduce the anount of chol esterol
ester i e sebum sanple. Inhibition of chol esterol
ester i§ por t ant thecauseQACAT i s responsi ble for the
convers cholé terol fjo chole erol ester. These
&4

resul ts /ne qﬂQEabyY , or lack
thereqt to nodﬂle ACA%PIH th Ptarget ti ssue (hanster
sebaceous glandd). Columm 5 shoms &g% effect the
conpound had on the generatlon of X

esters are specifl qﬁﬁ js of the sebacy gl ands
and are not appreciably detected in any

the skin. Reduction of wax ester reflects™s ase
in sebum secretion. Colums 6 is a sunmation of the
results expressed in colums 4 and 5 (and is included
to further elucidate relative differences in
activity). As shown in Table IA the diam des of
Formul a significantly decreased the secretion of

chol esterol ester, indicating that ACAT was bei ng
inhibited in the target tissue. Wax ester was al so

PRI ol ST B481 0
é‘agptmnyj hglogen, hydroxy, trifluoromethyl, trifluoromethoxy, cyano, NR°R?, or
SR’; Xis represented by -CR®R®-(CH,),; R®is represented by hydrogen, Ci.¢
alkyl, -(CHz)q-Ph, or -(CH,)-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.
alkyl, C4. alkoxy, halogen, hydroxy, trifluoromethyl, trifluoromethoxy, cyano,
NR°RS, and SR”; R’, R%, R’, R, and R® are each independently represented by
hydrogen or Cy. alkyl; Ph is represented by a phenyl ring which may 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 g are each
independently represented by an integer from 0-4; or a pharmaceutically
acceptable salt thereof, in the manufacture of a medicament for oily skin.

2. A use according to claim 1 in which said compound is selected
from the group consisting of N-benzyl-N'-(2,6-diisopropyl-phenyl)-N-isopropyl-
malonamide, N'-[2,6-bis(1-methylethyl)phenyi]-N-(1-methylethyl)-N-[[4-
(methylthio)phenyl]methyl]- propanediamide, and N-[2,6-bis(1-
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wae bwa®3eBgni fi cant differences.

decreased CE by 95% andWE by 80% Conpounds 2 and 3
produced conparable results. A conparison with Table B
Despite the strPCDIBOGH003156
simlarity, these diamdes had significantly |ess
i mpact on CE and WE secretion. A conparison with the
conpounds of Table ICis al8& illustrative. These

ERREHR R B faBRL B eSS bty Bingh i ché

tpnepanaaddssi gni ficantly | ess effect on sebum secretion

than the conpound of Fornmula . Such results were

unexpected. -24- CLAIMS What is clained is: . Use ofa

conpouaad ofA usreadcording ta,claforipin whichsaith cemp@undda dl-ifenzyl-
1 by hydrogen, alkyl,

3 R o B RNk FREB RS2
tr| f I uor onet hoxy, cyano NR R6 or SR7; Xis

e S3Ent =% Bl R o el S0 o

rdepnaismgioatﬂy aoceptablertasipsiin ddroxiute wish 4n efdctive amount of at
uent selected fromthe group
%éggcﬁ%'%gowh&ﬁg@@mgal kyl, 1-B al koxy, hal ogen,
hydroxy, trifluoronethyl, trlfl uor onmet hoxy, cyano, NR
R6, and SR7; R5, R6, R7, R8, and RO are each
|ndepe¢ggently represented by hydrogen or alkyl; Phis
represe d_by a p%nyl ri ng whi ch may be opti onaIIy

substi t Mis presen d by a 5- or 6-nenbered
' ng CcorH ai ni ng het ermsatom sel ected from

the group &g,nﬂ each i ndependently
r epr edght ed by an inte fro 4; or a
phar maceut i cal "3; acceptable salt t )eof, in the

manuf acture of a nedi cament for oily 8kin
Formula |
R4

in which R' and R? are each independently represented by hydrogen, Cy alkyl,
C,. alkoxy, halogen, hydroxy, trifluoromethyl, trifluoromethoxy, cyano, NR°RS, or
SR’; X is represented by ~CR®R°-(CH,),; R®is represented by hydrogen, Cy.
alkyl, -(CHz)-Ph, or -(CHy)¢-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
alkyl, Cy.¢ alkoxy, halogen, hydroxy, trifluoromethyl, trifluoromethoxy, cyano,
NR°R®, and SR”; R®, R®, R’, R®, and R°® are each independently represented by
hydrogen or Cy.¢ alkyl; Ph is represented by a phenyl ring which may 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 g are each
independently represented by an integer from 0-4; a pharmaceutically
acceptable salt thereof, or a prodrug thereof.
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2. A use according to claim1 in which said conpound
is selected fromthe group consisting of

wWORM®eNZ49BE N - (2, 6-di i sopropyl - phenyl ) - N-i sopr opyT/m2bov@3156

m de,

N -[2, 6-bi s(1-nethyl ethyl)phenyl]-N(1-methylethyl)-N
[[4- (methylthio)phenyl]netB§l]- propanedi am de, and
N-[ 2, 6 bi - - 28 L.et hyl ) ph =14 . ,

b- % [ (2 et ﬁ [ %6}43?' %ﬁ"ﬁ%ﬁ?ﬁ%%@ ?ﬂ}lé%"ﬁi? inuigh paid
lwompopnd jzaeieciadidrond theAyroge caststingl oilg-benzyt-Na(216-diisapropyl-
whi id i , l -

et Bonr GRTRRIIHride. NSRS Copryisym BRI e, 4.
Andtbyleibgl)-Nolfva(metbihia) pfadnyfloetwi]-giromemediamidd, nd -2 6-bis(1-

| egst, one der i cally acceptapl.e carrjer. i

s BV B G pdaS RNty Abino B oro-
grfidedf the fornula: Fornmula in which RL and R2

are each independently represented by hydrogen, alkyl,

al koxy, hal ogen, hydroxy, trifluoronethyl,

trifl gor omreThewpicabipangatiddadsdrdiny toTklm &4n which said

represent by - - ( CH : R3 |s represented b
WE]PBBJ |’s(?\g-p§|§qyl’-N_-Cé(é?plj(sopgggqyl-menylk-?jﬂsg ro %—ngglcpgam:ge.
represented by an integer froml to 4, R4 is
represented by_a substituent selected fromthe group
consi ?ti ng (?P%?&P@Q@H’?J%flt $formilek oxy, hal ogen,
hydroxy, trifluoronethyl, trifluoronethoxy, cyano, NR
R6, and SR7; R5, R6, R7, R, and R9 are each

i ndepengdently represented by hydrogen or alkyl; Phis
represeRted by a phenyl ring which nay be optionally

substitfuted] Mis pepresenOed by a 5- or 6-nenbered
het er oa i ng cor% aini ng||1 het ergzatom sel ected from
are~each i ndependently

the grodpN, Sy
repreggnted by ian integer fro -4; a pharnmaceutical »
o0 t hereof . - 26- '5.

accept abl e sal tHthereof, or a pro
The topical fornulation according
sai d compound is sefFhes| fromthe group i sting of
N-benzyl -N - (2, 6-dii sopropyl p'

in which R’ and R® are each independently represented by hydrogen, C.¢ alkyl,
C4. alkoxy, halogen, hydroxy, trifluoromethyl, trifluoromethoxy, cyano, NR°R®, or
SR’; Xis represented by -CR®R®-(CH,),; R®is represented by hydrogen, C;.
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, C.
alkyl, C,.s alkoxy, halogen, hydroxy, trifluoromethyl, trifluoromethoxy, cyano,
NR°R®, and SR’; R®, R% R’, R?, and R’ are each independently represented by
hydrogen or Cy.s alkyl; Ph is represented by a phenyl ring which may 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



10

15

20

25

henyl ) - N-i sopr opyl - mal onam de,
N -[2, 6-bis(1-nmethylethyl)phenyl]-N(1 -

woretospsoshyl ) - N-[ [ 4- (met hyl t hi o) phenyl ] met hyl | PCT/IB2004/003156

propanedi am de, and N-[ 2, 6-bi s(1-

met hyl et hyl ) phenyl ]-] b

-[[ (4- met hoxyphenyl ) net hyl ]-22- pyri di nyl )anino]-j b

- ] : T i cal. forpulati ccordi ng
SLARAARSAREg, TRy Q5530 A Ak 9 BR2LA,
Nebenmzgtrebbn.( 2, 6- di | sopropyl - phenyl ) - N-i sopr opyl - mal on
amde. 7. Use of a conpound of the fornmula Fornula in

which Rl and R2 are each i ndependently represented by
hydr ogen, & lisd gocatdingxiy cldiral7agehichsgidramxypound is selected

L R e e A
mﬁbmde,dﬂi-[?ﬁ-ﬂia(ﬁ*gﬂﬂ@wletzwp:h??yé]-l:((GNGXfmé?hxtﬂ)(;Nz[[‘%- (R gHi ;
- I, S N ;
#%W&E@ﬁ?@gﬁmeg%bg'éo?’%g??ﬁgﬂp'gg’e%@gwi%gﬂ%}h t he group
eegiisyisthyiitheal]-n3-i(4eanethoxyphiiy ) mehWpx-pyridia agenc]-] B-oxo-
hydr ox trifluoromethyl, trifluoronethoxy, cyano, NR

PagAdider7. R5, R6 R7, R, and RO are each
i ndependently represented by hydrogen or alkyl; his

represented by a phenyl ring which may be optjonall
subst Pt ut eg“% e}cggrrdg‘&vt8§%m %el'nw'"% ?—"Yﬁqm%‘?‘fﬂgdﬁ ﬁéed"yzw'
e{E6-aRsopropyi-plers)FN-opiopyi-rhalbriride: at om sel ected from
the group N, S, or ; n and g are each independently
represented by an integer fromoO0-4; or a

phar maoeut Usalof a 2émpagsegittadionsalkt thereof, in the
manuf acture of a medi canent for decreasi ng sebum
secretion. 8. A use according to claim7 in which said
conpound is selected fromthe group consisting of
N-benzig- N - (2, 6-dii sopropyl - phenyl ) -N-i sopropyl nal ona
m de, 0]
1- met hyjl et hyl ) ghenyl ] - N- (1- et hyl et hyl ) - N-

Mmm L%Liq-ﬂ??%panedi am de, and

b-[[( et hox_y;pqwenyl ) met hyl ] (2- bw(iC?-i)nyl ) am no] -]

b- oxopr opanam de. p
Formula |
R4

in which R* and R? are each independently represented by hydrogen, C;.s alkyl,

C1.6 alkoxy, halogen, hydroxy, trifluoromethyl, trifluoromethoxy, cyano, NR°R®, or
SR’; X is represented by ~CR®R®-(CH,),; R®is represented by hydrogen, Ci.s
alkyl, -(CHz)q-Ph, or -(CHz)¢-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, 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.¢ alkyl; Ph is represented by a phenyl ring which may 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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9. A use according to claim7_in which said conpound
is N benzyl -

won2006@303di | sopropyl - phenyl ) - N-i sopr opyl - mal oneei/th2004/003156

Use of a conpound of the fornmula Formula in which Rl
and R2 are each independently represented by hydrogen,
al kyl, al koxy, hal ogen, hyd28xy, trifluoronethyl,

t

bR e Ty a"*@@?%m%@‘é%%e&&gews gland
hisbrderen, C . alkyl, -(CH) -Ph, or -(CH) -M pis
represented by an integer froml to 4; R4 is
represented by a substituent selected fromthe group
consi stfi.ng Afistgehoudirgio cidikaylo, in aMhichyeajd ¢rahmged is selected

55l B4 LG o

i malepamidieni'H{Z, 6 kig(i es@hyletuylbghehyld}ngernetbylemylk-w-[;M-h is

r optional
(R e A B el LAINTBE P O
haetbylemyyphemiyﬂrq;B{E[(mmthuxy;gwehylbmémqumaiyoan;dﬁmintb]e]cB-cf»(oQm
the%E {i’ N, S, or . n and g are each independently

%d by an integer fromO-4; or a
phar maceut i cal ~- 28- accept able salt thereof, in the

manuf act ure, of a nt f.ar acepus gl and
di sorgl s. '%U?Fs%ccgc '8 'Wif"ﬁ] i"g’Hngéﬁ Iy-benzyl-

a{pediidoprep-eheny!ed- lédpmpyt malopamige. consi sti ng of
N-benzyl-N - (2, 6-diisopropyl - phenyl)-N-isopr.opyl mal ona
m' de,

- [ 2,18: bi K dseratdvrding hyéihehefglhimn 16, (Lomtd inyvredHgdig - N-
[ | t hi 0) phenyl ] met hyl ]- propanedi ani de, and
@*‘[Oéd‘% TR ol hyl et hyl ) pheny! ] -]
b- [ [ (4- et hoxyphenyl ) met hyl ] (2- pyridinyl)am no] -]

\?/h ,oé ﬂ H; m%r%{g%ﬁ ﬁémﬁgéﬁﬁs %en%rgpq{s%lgnagcompoun omheq‘ormula

N - (2 d2di i sopr opyl - phenyl ) - N-i sopropyl - nel onani de.
& Iaer of claim10, 1, r 12 in

- P
Formula |
R4

in which R' and R? are each independently represented by hydrogen, Cy.6 alkyl,
C4.¢ alkoxy, halogen, hydroxy, trifluoromethyl, trifluoromethoxy, cyano, NR°R®, or
SR’; X is represented by ~CR®R®-(CH,),; R® is represented by hydrogen, Ci
alkyl, -(CHy)q-Ph, or -(CH,)-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.g
alkyl, C4.5 alkoxy, halogen, hydroxy, trifluoromethyl, trifluoromethoxy, cyano,
NR°R®, and SR”; R®, R® R’, R, and R® are each independently represented by
hydrogen or Cy.¢ alkyl; Ph is represented by a phenyl ring which may 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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di sorder is acne. 14. An article of manufacture
conprising a conpound of the fornmula R2 Fornula in

waokiosh3filt and R2 are each i ndependently represktl/ELoGY003156

hydr ogen, al kyl, al koxy, hal ogen, hydroxy,
trifluoronethyl, trifluoronethoxy, cyano, NR R6, or
SR7; X is represented by - - ZR R (CH); R3 is

I Vi l

RERRAR0 R iR HeRARor reflihriouib bl §8ies¥a -
icgnsterpﬁrémﬁpetﬁh@ytha cgmpemncttuaﬂevme lagondition seletted érom the

I hal ,
BTSRRI i AR P 229
R6, and SR7;: R5, R®, R? R8, and R9 are each

i ndepgadeny é%cl%ea%{:ﬁl%ﬁ@ttgglam1%%?99{?&18%0%@5%{% isfl- |aénzyl-

represented b

- dHR 6-diisapsehyl-whény ) isoprpyt mdlobgmisle5- or 6- nenber ed

heteroaryl ring containing 1 hetero-atom selected from
the group N, S, or ; n and g are each independently
represented by an integer fromO0-4; or a

phar maceuti cal ~-29- acceptabl e salt thereof, packaged
for retail distribution, which advises a consunmer how
to utilize the conpound to alleviate a condition

sel ected fromthe group consisting of acne, oily skin,
and seborrheic dermatitis. 15. The article according
to claimin which said compound i s N-Benzyl -

N -(2,6-diisopropyl-phenyl)-Nisopropyl - mal onam de.



