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CRYSTALLI NE ACAT | NHI Bl TOR FI ELD OF THE | NVENTI ON The
present invention is directed to a crystalline form of

N - (2>6-diisopropyl - phenyl)-Nisopropyl - mal onam de and
to its use in the manufacture of nedi canments.
BACKGROUND OF THE | NVENTI ON Human skin is conposed of
three primary | ayers, the stratum corneum the

epi derms, and gpeysiggniine ACATONIRBITERET IS the
stratum corneum Its primary function is to serve as a

barrier to the external environnent. Lipids are
secreted to the surface of the stratum corneum These

| i pi ds decrease t ipgeish Gt THE NBERITIONAL er
perneability. Sebumtypically constitutes 95% of these

l'ipids. Abranpvits et al, Derrmtologic Cinics, Vol

sebaceou?r refje gﬁ\?en]tﬁgqulrﬁ Wb'asc@éféﬂ}h%%rmrbftmgenzyl_

ese s are’present over
if-(2, Bejusopn‘qwbpbénylhbl ilsop;opy]Fhmld)magheietambmumﬁua;@tn tba
of these occurs on the scal p, the forehead and
manufagtre ‘Eﬁ?ﬁa QWS-i nport ant physi ol ogi cal rol e
t hat sebum pl ays, many i ndi vi dual s experience excess
sebum production, especially in the facial area.

Excess sebum i ' d _wi ' ed incidence
of acne. Even éﬁ&ﬁb%ﬁ%&{kﬂﬁﬁmé}%@a sebum can
make the skin | ook greasy, decreasing its
attractiveness. Abranovits et al, supra. Acyl CoA

chol epfyeiai skif)is cbmgaéé@baﬂﬂeémmalryumrbl thersiratgme
initiall evaluated to treat el evated chol esterol.

canesin, $haepideraiisandbe demis, Bhe oyferdaysrds thaatraium
B9 Brib P HiRioRN18 16 SERfe%s aBaftfer to the external

environment. Lipids are secreted to the surface of the stratum corneum.
These lipids decrease the stratum corneum’s water permeability. Sebum
typically constitutes 95% of these lipids. Abramovits et al, Dermatologic
Clinics, Vol 18, Number 4, Oct. 2000.

Sebum is produced in the sebaceous glands. These glands are
present 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 ache. Even in individuals
without acne, sebum can make the skin look greasy, decreasing its

attractiveness. Abramovits et al, supra.

Acyl CoA cholesterol acyl transferase (ACAT) inhibitors were

" initially evaluated to treat elevated cholesterol. United States Patent No.

6,133,326 discloses that in addition to lowering cholesterol, ACAT
inhibitors reduce the secretion of sebum. WO005/034931 A1 discloses the
use of a specific class of diamide ACAT inhibitors in the reduction of
sebum. N-benzyl-N'-(2,6-diisopropyl-phenyl)-N-isopropyl-malonamide is

PCT/IB2006/000479
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i nhibitors reduce the secretion of sebum W005/034931
A 1 discloses the use of a specific class of diam de

WOACHIK/oeRTE bi tors in the reducti on of sebum PCT/IB2006/000479

N-benzyl - N - (2, 6-dii sopropyl - phenyl)-N-isopropyl - mal on
am de isone of the conpounds whose use is exenplified
in the '931 application.

N-benzyl -N - (2, 6-diisopropyl - phenyl )-N-i sopropyl -mal on
am détheacompotnds Whode siseiidegemplified mrieengzaaapphcatnon

' 4 11
I C@N Zél Océjlsggrq%%P&Sgﬁ%&@%gpropyl -ma gne?rgldemvﬁeas anally

netﬁy“%ééyt P SrERe A RRADA apPication 0,433 862 (spe poae 11, e 0

whare it ihidietred t6 as N’ +{2 a—biee(ﬂ maethylethyd)- phemyd]alN (1-

hol . Th E 66 t
Seduyisbehdinipres met el il as e AR AToR AL ar

ﬁ‘%cfré‘éﬂ'r%t opehdvary Qfol&l%rél'\WE ﬁnaGG@ éﬁ%benlowlddés

present invention, crystal form of zyl -
nbt digclesdithe upe @pmeqammpc)u s t@cqmtfpy behum@Eesetitn. has
been di scovered. The structure of
N-benzyl - N - (2, 6-diisopropyl -phenyl)-N sopropyl -
mal onam de i s depicted bel ow. The cyﬁ“}al line form of

N-benzyl - N - (2, 6- dBUSHIAGHY OFpHeR yNYENEER opy| -

mal onam de is referred to as the Form A pol ynorph. It
has a characteristic powler X-ray diffraction pattern

that ys a?@cf‘rl‘aéggg %lth%é}éé%ﬁﬁm\{egﬂ_aﬁ & rcﬁsttéill ihd 'f’(‘?rni 8f it

may be U as an tor.
bﬁn‘fwwt(ere{i-d}isdpr?[aylipd‘fmwl)tN—lmmbpyﬂmaloamgﬂdel has been
chol esteral |evels a ase sebum secreti on.
Aiscaverade “&*p%%ﬁrwtereeﬁg@gbm A2 gets dm@ft%y 'H“én)flb&m i's
I age formthat is
is&ﬁ%t@%@%@%ﬁﬁ%ﬁ@@ﬁ?'%ﬁr ease sebum secretion,
alleviate oily skin, decrease acne, decrease shiny

skin, or other cosmet i c conplaints typically
associated wth excess sebum

O
"

The crystalline form of N-benzyl-N'-(2,6-diisopropyl-phenyl)-N-
isopropyl-malonamide is referred to as the Form A polymorph. It has a
characteristic powder X-ray diffraction pattern th‘at is described infra
(XRPD).

The crystalline form may be utilized as an ACAT inhibitor. It may be
administered to patients to control elevated cholesterol levels and/or to
decrease sebum secretion. In a more specific embodiment, the crystalline
form is incorporated into a topical dosage form that is administered to

patients to decrease sebum secretion, alleviate oily skin, decrease acne,
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In a further enbodinent, the invention is directed to
an article of manufacture (i.e. a kit) containing one
wofhodelees4t opi cal dosage forns packaged for reP@riiB2006/000479
di stribution, in association with instructions
advi sing the consuner how to use the product to
all eviate dermal disorders associated with excess
sebum BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure 1
dédraass shigy skin, %r othyemepstesticiiohfiplaitits typicailytassociafed wih
Form A pol ynor ph produced in Exanple 2, on a scale of
EXCESSPOOYM™ 1 2Q Figure 2 illustrates an X-ray powder
diffraction pattern of the Form A pol ynorph, al so

pr oduged furthdremmBddiment,dne inventibr itirdcted2Qlam HcldQf
obtained with a different diffractometer. Figure 3

manyicteteds eaa Kikeorighing ene phthasertepigal dosage forms
ARy R SRRN; ] feorfideh irig eI Roing the

corisureit e te vsd fise praziict tealicviate latienal disoegers associated
diffraction pattern depicted in Figure 1 (i.e. XRPD)
Wilh e¥Bess fRlUMsi ng a Bruker powder diffractoneter
with GADDS (General Area Diffraction Detector System
C2 systemwith a single Goebel mrror configuration.

Sanpl es were haGhEhi =

0. 15056 nm Wﬁ’ﬁ@ﬁéﬁﬁmﬁﬁgﬁ'ﬂ%@%@mﬁ kV and
40mMA. Scans were run with the detector at 15.0 cm
Theta_1, or the collimator, s at 7 and Theta, 2, or

t he dEtgsee drilusitpiegan Tayrh%\’\vl\@%fd%}"f&%ﬁ“9n\/5&§‘eiﬂ Sh’iﬁa'g orm
i ' . f o) is

A oy PaltiPiidabbed in Exalribfe 87 & ol dr 373010320,

seconds and scans were integrated from6.4 to 41 2Q
Scans_wer e eval uated using . .

Figure 2 illustrates an X-ray powder diffraction pattern of the Form
A polymorph, also produced in Example 2, on a scale of 2.0 °26 to 38 °26,

obtained with a different diffractometer.

Figure 3 illustrates a thermogram of the Form A polymorph.
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wouowhaesd from Gem Dugout (State Col | ege,

D ffracPlus software, release 2003, with Eva version
9.0. Sanples were run in ASC-6 sanpl e hol ders

were placed in the cavity in the mddle of the sanple
hol der, and flattened with a spatula to be even with
the surface of the holder. Al analyses were conducted
at roomtenperature, which is generally considered to
be appr oxi neDEMAIRPED DBESCBIRTION ©fXpi INENAIORowder
x-ray diffraction pattern depicted in Figure Il (i.e
XRPD) was obtained using a Scintag X 1 Advanced

Di ffracti gethydd %m{hq.gé{eyﬁgtlgﬁder Sci ntag DVS/ NT3

1. 36b software. Th& System uses a copper X-ray source
mai ntai ned at 45 kV and 40 mA to provi de CuKoi

em ss o) soI -state peltier cooled
det ec )or %9‘3’ eﬁxr?ﬂa&ﬁﬁﬁ?ms Yroll ed usi ng tube
di vergence and antiscatter slits of 2 and 4 nm and
det ector anti-scatter and receiving slits of 0.5 and

;%%rd)ngﬁeﬁ Riet b elirfidct r?ghﬁeltrmé’;ﬁcted in Figure

u3| a step scan o .037point and a1
31; ém@dﬂabb mnasa:otuamemg.lamgm Bsokert 2§ powgied diffragtomeder wijh

BB TGBrg TR HRIEHE BRachb LG o bR Ty R
thP@Gngél rARFdr i R hra%eﬁpls%mﬂegmvé}a%tx@osed to Cu K-alpha

tar&pestle, scraping sanple into the tray cavity,
pactiatidrait - 0B 0m6G M) idithshe Xl-ralyl tobk aperatediad ¢l kK\Vvand

40T oS Bt b e S dete el .0 Btk Jadr i
Iﬂﬁ{a‘fd]l \ABISQ ag'ﬂie aHd Thad 2 Br ifedéickto Jt Wﬁsra?ﬁ'?“ $h8fscany

ay po iffraction fmay vary and’ subsequent XRPD s

akislwam2-odategaiwithizcwidth ef/8h Abhthe ead of eactosgaroTihétael is at
sare | ot of material. This variance can be due to test

ianpnd Thelepicdl B, Samplesavereguninetd seeprds and feamRs
were integrated from 6.4° to 41° 20. Scans were evaluated using
DiffracPlus software, release 2003, with Eva version 9.0. Samples were
run in ASC-6 sample holders purchased from Gem Dugout (State College,
PA). Samples were placed in the cavity in the middle of the sample
holder, and flattened with a spatula to be even with the surface of the
holder. All analyses were conducted at room temperature, which is

generally considered to be approximately 24°C to 28 °C.

The experimental powder x-ray diffraction pattern depicted in
Figure 1l (i.e. XRPD) was obtained using a Scintag X1 Advanced
Diffraction System operating under Scintag DMS/NT3 1.36b software. The
system uses a copper X-ray source maintained at 45 kV and 40 mA to
provide CuKo; emission of 1.5406 A and a solid-state peltier cooled
detector. Beam aperture was controlled using tube divergence and anti-
scatter slits of 2 and 4 mm and detector anti-scatter and receiving slits of
0.5 and 0.3 mm width. Data was collected from 2° to 38° two-theta (26)
using a step scan of 0.03°/point and a 1 second/point counting time.

PA) PCEaBDE®00479
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of X-ray diffractoneter used, the operator's
technique, etc. The term "approximately" if used in

wdebieriveg4a peak in an X-ray powder diffracti oRCDAB10@6/600479

is defined as the stated 2Qvalue 0.2 2Q Any

determ nation of whether a crystalline formis the
Form A pol ynor ph and encorrpasssed by the clains shoul d
be interpreted in light of tHe variability in this

Bekitag MUk, Y@ icdling stginissstaensdrhpleashipsiwith g@nes 1
and 2. The sane |ot of

Nluaingtn spaceranseryvesbpilEsdl - phenyl ) - N-i sopr opy! - mal on
am de was submitted to XRPD on different

di ffrapseERiRE &véypr‘ébaf@r@;ngrmﬁg%t B6igion Bi€ample in an
characteristic peaks, discussed below, are present in
egaie IApgar&kpasile; seigiping 3ampleiinta Hettray ¢ty and flattened

SR8 S TR Yo BB e ) B 8 Th R
Wasldohtiacres éta‘ooﬁcmﬁcpe?anﬁ?@bgdimwhawer i ments were
perfornmed using a DSC QL000 instrunent (TA

bur g ASae readily ahEAEnLS orerkis g At S R RS R 2ok ¥
pddeiditiAdliondhay bswﬁd bGss Rt XEPD'8 Wik vidt sgl

e calorineter was calibrated for tenperature and |
igriticelp pyen mtharstarged ot amtiiershmengt pbinateried.s This \@riance

RAhbeR Brigrt So@Ple tisbaralioh amphatliestng R EYEF Rodel
Rextad dfrastdréRr abed ORk Mperattits decHHIG IS igic Wahe term

perfof medusing TA Instrunments' Universal Analysis 2000
Sapprasimately’ iysegdonslefeingiopeak Bran Krraynawderebifipgiienn

I [ f . N
ﬁ_%ggﬁmﬁ?dq?}%%p%%ﬁgfsﬁ%tggﬁgp\ifpgﬁ étg(?/.?; Qé Any determination of
MrHesingrr=0 piyyistaifiieo form id ¢hdr B rrh e polynsarphi @hdencbimpassed by
crystalline formis referred to herein as the FormA
Hof glaime ghoyldeba-tnterppeted in light of the variability in this test.

This variability is demonstrated in Figures 1 and 2. The same lot of
N-benzyl-N'-(2,6-diisopropyl-phenyl)-N-isopropyl-malonamide was
submitted to XRPD on different diffractometers by different operators.
The characteristic peaks, discussed below, are present in each Figure
confirming that it is the Form A polymorph. However, the relative intensity
of these peaks as well as the other identifying peaks varied.

2) Differential Scanning Calorimetry

Experiments were performed using a DSC Q1000 instrument (TA
Instruments, New castle, DE). Nitrogen was used as the purge gas ata
flow rate of 50 mL/min for the DSC cell and 110 mL/min for the refrigerated
cooling system. The calorimeter was calibrated for temperature and cell
constant using indium (melting point 156.61°C, enthalpy of fusion 28.71
J/g). Sealed aluminum pans with a pinhole were used and samples (3-5

mg) were heated at a rate of 10°C/min. Data analysis was performed
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pol ynorph can be identified by its X-ray powder
diffraction pattern. A review of Figures 1 and 2 show

woOhede/vés4 For m A pol ynor ph exhibits three PCT/IB2006/000479

characteristic peaks. A characteristic peak is one
that exhibits a significant relative intensity in the
powder ed XRPD pattern and seryes to distinguish
crystalline forms. One occurs at approxinmately 28.1
dsiag g9 InlQunferis domide 2t Ahalyals 2000 suftwariecloy Wifiddvs
degrees 2Q A third peak occurs at approximately 19.6
Yetier3.88) Any one of these peaks al one, or in

conmbi nation, may be used to identify the FormA

pol ynorph. In addition to these characteristic peaks,
a revBpw oFokFmoAPoiyfharpl 2 show that ot her

i dentifying peaks have al so been identified. The
intensity of these additional peaks can vary with the
parti gul ' ' I\ 1Sk g _
B oo BB B LARIing BRrR N RENEL YRERS Biscli G
phenyie NFisoprobypoialomamide Has bedrediscaveredc d his oyl thllimet

sed ] h h i cyl ial i
T Berattr oA SBIT B Ko o ASOSRR, TP Podks
bRt oo, Uniiied ByRs Xidayboudordifitfo palffry A
as/iew of Figures Arahd8 shopekpt theskkarm A phigmezh axpibiis thrge

SdenlauRRRRRs A Tasbeutlis peak Mg el Fbts F Siafigent
(disie MBeriSiBVA thé) pbvadrl RRPM palerhBsarvabas Bistin?%ish

endot herm at' appr oxi mately 1028C Thi s corresponds

crystatine fargseOneopeauss pbapprioxjshately 28.4 dagrees 6. Arsecaed

o850 2 R RprSRLL 1B p o RS e il i BeeRER <
dbgﬁtﬁdrﬂdtdlﬁﬂ 18.6cdegrbes I20nAodaTef hiesefpeaks alone, or in
N- benzyl -N - (2, 6-di i sopropyl - phenyl )-N-i sopropyl nal ona
RPENDINaiioN, ByaYi e usedip ﬂeﬂ%’ thevepsin Aipofyaeinhon” pattern

havi ng at

In addition to these characteristic peaks, a review of Figures 1 and
2 show that other identifying peaks have also been identified. The
intensity of these additional peaks can vary with the particular orientation
of the polymorph sample. These additional peaks may be used to confirm
the presence of the Form A polymorph, but their absence should not be
used to determine that the particular material is not the Form A polymorph.
These identifying peaks include: 7.3, 10.3, 10.8, 11.3, 12.1, 14.6, 14.9,
16.5, 17.9, 18.1, 18.9, 19.1, 20.7, 21.8, 22.9, 23.2 , 25.0, and 26.0
(expressed in degrees 20, + 0.2 2 0, i.e approximately).

The form A polymorph may also be characterized by Differential
Scanning Calorimetry (DSC) as shown in Figure 3, which shows a sharp
endotherm at approximately 102°C This corresponds to the melting of
Form A polymorph. Different lots of the Form A polymorph exhibit a
melting point of about 100°C + 6°C.
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| east one characteristic peak expressed in degrees 2Q
at approximately 28.1 ,16.0, or 19.6. In a further

wenhwdvoemt , the invention is directed to a cryeraBioneieno479

pol ynor ph of

N-benzyl - N - (2, 6-di i sopropyl - phenyl )-N-isopropyl mal ona
m de having characteristic p_eﬁks, expressed i n degrees
2Q at approximately 28.1 , 16.0, and 19.6; and which

opt i omALS I endehibosliment Badhvemiendd diirectutalo egkialline
expressed in degrees 2Q  at approximately 7.3, 10.3,
relysioraty obN-enzyl-N-§2.6-diisgpropyl-pheny)-N-isoptany}-

: b Y : : Al L
R MATER gt R BT A P Sl STt et sty e
fSaistone cgaﬂact%lsﬁnqréakgeﬂm?e;sw in hﬁgw?&?ﬁ ai gp%miingately
expressed in degrees at._appr oxi ely 16.0,.19. 6,
58T, T 000 1011 i @ iamageneRs the ivreruanis Hirdsted to a
G RBGGBLh SRR 0 oy fo L gBoropy
mmﬁe}rﬁﬂeha’vﬁ\glcisér_azmrﬁ’ﬁp b@a_ﬁé, eﬁd_ﬁ)réésemk inzfégnees 2é, at
Qgg@gﬁgg%l@%f@ | %%21?9' ;nar{dS wﬁfc eocptt%dna‘lycl) exhibits at least
%Q%@Hﬁio‘nb‘ pdak %X?rés%é@r iff Téﬁéefe’,lét'dﬁ‘gréﬂﬁfa%y i7-ared 0,
am de 1)

avi ng: haracteristic peaks ‘expressed in
d6dy, d#<9,20.At1 Rppon2s.Aatire byfurthér @nbodingent2thelingentiar) is

dipresdid e duBeaaertis doeneirRaiptoBfgieny)-
msépro})gl-ﬁraldﬁérﬂ\ide Hé\/i&%cﬂéraateri%ﬁe peakd eS’(Bre]sSeé in degrees
18.9, 19.1, 20.7, 2 1.8, 22.9, 23.2, 25.0, or 26.0.
2Adt appradmatele| 16.09196i A8.1oand gdich exBigits @) lerst el of

P ' Ear.m.

auaRPaLAk, SRl Bt e b o AEar I RL G, T
$aleeme.d, 18.5,2709 D18 90080V b:hi2eE 1218, 22.9, 23.2, 25.0, or

Benzyl -i sopropyl - am ne
RBEenzyl - LN( 2, 6-di i sopropyl - phenyl ) - L-

Additionally, the invention is directed to a crystalline polymorph of
N-benzyl-N'-(2,6-diisopropyl-phenyl)-N-isopropyl-malonamide having: 1)
characteristic peaks expressed in degrees 26 at approximately, 16.0,
19.6, 28.1 and 2) which exhibits at least one or two additional peaks,
expressed in degrees 20, at approximately 7.3, 10.3, 10.8, 11.3, 12.1,
14.6, 14.9, 16.5, 17.9, 18.1, 18.9, 19.1, 20.7, 21.8, 22.9, 23.2, 25.0, or
26.0. and 3) has a melting point of 100°C +6°C.

C) Method of Preparation

The Form A polymorph mayh be prepared as described in Reaction
Scheme |, shown below.
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mal onam ¢ aci d i sopropyl -mal onam de Recrystallization
in Heptane Form A Pol ynorph One of the reactants is

be prepared as described in European Patent
application 0 433 662. The other reactant is
benzyl -i sopropyl -am ne, which, ray be purchased from
commerci al suppliers. The reaction is typically
carried out by contacti nfeegepficeatient anounts of the
am ne and the acid in an organic solvent (such as
Wﬁgﬁ’ﬂ%‘:zw‘b hl or i edejisépRpytdr@e Pr €senc evmizy-a-draseppg deh)-N-
FI°ethyl ani ne) and a coupl ing agent su¥HePggaonamide
1 et I-3 (3- ,dine | agi nopr opyl ) - car bodilin de
m di’ cycl l"jar bodi I m de (
oare typically ntacted at N
alll ofted to warmto roomtenperature an t Hen s})i:r\r@
unt|I the reaction is conplete. Once conpl eted, the
reaction is quenched and diluted with an_organic
sol vent. Evaporati on ofredyli@iz8@hn\tesdhe yi el ds
N- benzyl -N - (2, 6-dii sopropyl phenyl
N-i sopropyl - mal onam de as an oil .“The oil may
optionally be purified by ehicwgtagr aphy as i s known
in the art. The Form A pol ynorph nmay then be obtai ned
by subjecting the oil to recrystallization in heptane.

Typi ca@neYof thB@efttantsSis M- ezaelmi@d‘ardm -PReh@phRIEnANIL acid,

stirred for an extended i nterva hi s |nterval can
whigiemey be prepatedas Heaeheciagrurapagn lﬁ‘@éﬁnttamhcatlon 0433

t
B8P ok B (el ORGSR Wi TR £
pargised fiotn cbmmiegidl édppliasdThe rﬁaytl@ﬂsuyplbauyédanmd out
expedite the process. D) MEDI CAL AND COSMETI C USES

Py ieoptacting Qﬁu"@é%’l‘t@ﬁ%ﬂ@ﬁ@lf tha amite angthe agiddn &Nl ganic
Gofveh s%ﬁ %%ethylene dichloride) in the presence of a base (such as

triethylamine) and a coupling agent such as 1-ethyl-3~(3-

dimethylaminopropyl)-carbodiimide (“EDAC”) or dicyclohexylcarbodiimide
(“DCC"). The reactants are typically contacted at about 0°C, allowed to
warm to room temperature and then stirred until the reaction is complete.
Once completed, the reaction is quenched and diluted with an organic
solvent. Evaporation of the solvent yields N-benzyl-N'-(2,6-diisopropyl-
phenyl)-N-isopropyl-malonamide as an oil. The oil may optionally be
purified by chromatography as is known in the art.

The Form A polymorph may then be obtained by subjecting the oil
to recrystallization in heptane. Typically, the oil is dissolved in the heptane
and stirred for an extended interval. This interval can range from 18 to 24
hours, depending upon the quantities involved. The recrystallization may
be carried out at depressed temperatures, or at room temperature. If
desired, seeding may be utilized to expedite the process.

- phenyl ) - mal onam ¢ aci d, whPCI/IB®Y6/000479
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the esterification of free chol esterol -to-chol est erol
esters. Cholesterol esters are the primry

wonremsgpa@7s ati on and storage form of chol est er oPCITMB2006/000479

animals. In the intestines, ACAT inhibitors have been
shown to inhibit the absorption of cholesterol from
the gut. In the liver, inhibiéion of ACAT has been
shown to decrease the fornmation and secretion of

chol esterol containing |ipoproteins by decreasing the
chol esterol ester mass of the |ipoprotein core. For

t hese PrasHEDIGMHAAND GOBMETICHISESpr evi ousl y been
eval uated as a nmeans to | ower serum chol estero

| evel s. Dernmal sebaceous gl ands are hol ocrine gl ands

-that gddbitibr of acyxCoA ehofesterpl deylkaosierase ¢R0AT) bidedkem

i s conmposed of triglycerides, wax, sLeroI e kg S anp
fpestertcatinneplirea chejasierriamholemipiobesighs.i Ghelpstero
SEFRO Bl LR pfE el FERL T RHEh R EfloPhe iinXtBlestorolin
iaainmlsTJI e étob irnesthmesaACM'lr inbdditoss hévesbba ebcw?gbémhibi,t the
ates as tho cells a nd. m gr aj 0
BheoBbAn St coplasobamdne ALt TEebANADROLS RGAT has
?@bh $h %?\%%’?&éé‘%&%%ﬁﬁ@ﬁ% !aﬁg %eé’é‘ﬁoh HiehBlestits)-
the se . For

rom I ch umis secrete mat1 on of sebum
icentadrgog dipeprdigina byateicezasing theochalessral lesteranass of the

' Jy t | ate th t f li.pid netaboli
BT F P Sob byt G P iR b poen
eQaafdPhs @ rAehRS td RWSr sefurhichiof@teryl RyERE activity of
a variety of acyl and fatty acid transferases. These

esters are then stored in lipid droplets within the

ot Didal SpBAShie dabds SRS ilofif SANRR i ctheled
(xterdlof FEiEE dpplvridEsedum NSebopt BrOmpascanaitrigiycerides,

(hereinafter the "conmpound”) block the conversion of
fwee stenol esiers ynd squaleng.edherais eansisierable variation in the

composition of human sebum based on individual variables such as age,
sex, diet, and disease. Sebum is produced in the acinar 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 sterols 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 qells prior to release.

Medicaments prepared with the Form A polymorph of N-benzyl-N'-
(2,6-diisopropyl-phenyl)-N-isopropyl-malonamide (hereinafter the
“compound”) 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 fully understood at the present time,
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| eading to increased levels of free cholesterol within
the acinar cells. Wile the cellular nmechanismis not

woéuabdeyosertder st ood at the present tine,the aci nRCTABI00&000479

produce | ess sebum when contacted with an ACAT
i nhibitor. Thus, the conpound inhibits the secretion
of sebum and reduces the anoupt of sebum on the
surface of the skin. The conpound can be used to treat
hevaginat oelRf prdducalesdissbasewhen contagtedt néthan ACAT
seborrhelc ermatitis. In addition to treating
Ahiiteses associated with excess sebum production, the
conpound can al so be used to achieve a cosnetic
effect. Sonme consuners believe that they are afflicted
wi t h Dhes atheiccenprinaldabibits ghesesretidhey sebein ardhteducesr

k dth tt ti di d
 Amonnt obSetan ens sHaacs ohtis i Thaomatind Gibs
8¢ 'EB afQ‘?/hheg/‘%}f'aerrﬁﬁ%%@ééé@sﬁéhea§%hétdr%béfrhé“@bum

eV|ate y skin in individuals afflicted with
denhaMnndltlons In order to exhibit the biol ogical
ef fects descri bed above, the conmpound needs to be
adm nistered in a quantity sufficient to inhibit

produgd haaitisA6 %aﬁﬁgf H%bb@@s AbsEGREN With BREcSCRARMOUS

gl ands and aci nar ce hi s anount can vary

pegsiredion g’fhmﬂmpmmqo@an abm ker uaaohf@aa;ﬁyuemauqosmetls@iﬁ@gt

g%@%@g‘?%—%ﬁ%ﬁﬁ%ﬁ% %gqbgy are, Eﬁf qt ti\uqveerg?tlve sebaceous
g@mal StHedt feBNihap it dk6n Y SiBLASEtHRE WHARACHVRI eThedeng

i sease states within the patient, etc.

inglividuals eesqutiize thecemppynd de éle@rmg@ dhe atrvr\;]anﬁ@rf ﬁybum on
B B oS0 s oS98 Al
fidhdagals adflicroanwiii s@asmd)mdatuenls above Repetitive dau ly
adm ni stration

In order to exhibit the biological effects described above, the
compound needs to be administered in a quantity sufficient to inhibit
production and/or secretion of sebum by the sebaceous glands and acinar
cells. This amount can vary depending upon the particular
disease/condition being treated, the severity of the patient’s
disease/condition, the patient, the route of administration, and the
presence of other underlying disease states within the patient, etc. When
administered systemically, the compound typically exhibits its effect at a
dosage range of from about 0.1 mg/kg/day to about 100 mg/kg/day for any
of the diseases or conditions listed above. Repetitive daily administration
may be desirable and will vary according to the conditions outlined above.
As used in this application the term “patient” refers to a mammal, which
will typically be a human.

The compound may be administered by a variety of routes. [t is
effective if administered oralfly. The compound may also be administered
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may be desirable and will vary according to the
condi tions outlined above. As used in this application

woOheostoee2mi " patient” refers to a nmanmal, whi ch RCIHB2006/000479

typically be a human. The conpound nmay be adm ni stered
by a variety of routes. It is effective if
adm ni stered orally. The corrri und may al so be
adm ni steredparenterally (i.e. subcutaneously,
paveherame (s, %ubb@f‘aﬁ@ﬁﬂgwﬁhﬁa‘bmousw napamusonedy,”, or
i ntrathecal ), rectally, or topically. In a typi cal
'@ﬁ@@@f'Wéﬁ@“y,thémé%Wﬁé@%a regteulm oF topically. pr epar e dosage
forms that are admi nistered topically. Topical
adm nistration is especially appropriate for acne and
for chsatypicaliembadinentishe ¢ompbapddsutilivsdi opreparen | |
be appled tho areas of the s flicted wth
og@ﬁdhafparg Plsterogiieniate §ppical aipiiatondS »
e [

Al B or 1O, SRRl 'Pﬁﬁsﬁbﬁﬁoﬁhe tgpeal

fedliva®ndrit with beCapplieticta tidosehareds ofthe skigi afflicted with excess

R ity i AR
E@ﬁ?bﬁn& Qwﬁ*f)é i‘ir er"B' dé?mﬁﬁifo@@aﬂpﬁbééiﬁaﬁl@ da'i‘ﬁeﬁh'dh

or scal p, which w | ['ow the drug t
dimolung of fromtho1 slo t16 vdw%@nddhe dermatologleabw‘eaa@dm will

| C AND, .
SeaRniedli I et eieg B refid |34 abtas 0o -« RE"aiRiedicaly
§écbpisbRd P@fersSfoeé e ficH maideauiblict o tharskire 'halr or_
However, to ease admnistration, it will typical

scalpuand adichwill allophtherdiog te Hitusederthe site qﬁ@rstl@? aill . the
ol ni St.r co n be fornmulated into

g% 0315 @%ﬁ@?%”%zﬂher g?ﬁ%rnge @&:h as capsules, pills,

tabl ets, |ozenges, nelts, powders, suspensions, or

emul sions. Solid unit dosage forms can be capsul es of

the ordinary gelatin type containing, for exanple,
surfactants,
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| ubricants and inert fillers such as | actose, sucrose,

and cornstarch or they can be sustained rel ease
wonreaver7i ons. | n anot her enbodi nent, the conmpddmABIAasI000479

be tableted with conventional tablet bases such as

| act ose, sucrose, and cornstarch in conbination with

bi nders, such as acacia, cornsfyarch, or gelatin,

di sintegrati ng agents such as ‘potato starch or alginic

acid, and a lubricant such as stearic acid or

magnesi um stearate. Liquid preparations are prepared

by di €)ol viCQSMETICORRNDPHARMACEYTUECALSFORMULATIONS

non- aqueous pharmaceutically acceptabl e sol vent, which

may alisqesheal fdlcSrpBaidita badrithinistSieriedieti vi@enbay

flavoring agents, and preservative agents as are known

~ jcardete Haweveroio erseadisinigtradion; Hivwtl herically Rentorasiaied iafo

[ ved.in a physiologically acceptable
%@%@%&ﬁﬁ@%ﬁ%@g‘%% er and administered as either a

solution or a suspension. Illustrative of suitable
phar maceutical carriers are water, saline, dextrose

sol ut iFORrakadipinistation) thejcompowicheaiy be fmuyales ipto solid

iR, [ t |61 OF i @0 -
SRR BRI 5o 25 UOLEL BRsCRRA Tlces ot
poiWders, suspensions, ar emiisions. i Solidenitdbsagdiiormsioan be
npound i s being adm pi stered i n_tra; hecal », it

co . [ .
Sopaulss of tha grajadfy gelatty e Soptainings fqriexapyple.ss ts,

b Adthhd g'YéH t'l?éré %PEP‘QE‘{&'&OS&,@JG‘?B oéHadcd%Jst'ar&?oT they

incorporated 1nto a rornulatiron surtable for toplca
aam be sustainedmeleasy poépdrhtionsipi cal f ornul ati ons known
in the art may be used. Exanples of such topical
formul ations include |otions, sprays, creans,

oi Nt MRBROtHER RiFodifRNE th& EEmpdthddlanBd Rpisel With

preparing topical formulations are known or apparent
toonveotianat kabletibadas such aw lactased sucrosdesnd comstarah in
%%tmat%i}\at%o% \ﬁﬁﬁibri]r%eorg,' Such as aca;:ia, 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 compound 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 compound 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, dexirose solutions, fructose solutions, ethanol,
or oils of animal, vegetative, or synthetic origin. The pharmaéeutical
carrier may also contain preservatives, buffers, etc., as are known in the
art. When the compound is being administered intrathecally, it may also

be dissolved in cerebrospinal fluid as is known in the art.
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wowemdo274 W I 1 i anms & W ki ns (1995).

Phar maceuti cal Sciences, 1990 (supra); and
Phar maceuti cal Dosage Forns and Drug Delivery Systens,

enbodi nent, the fornul ati ons descri bed above may be
packaged for retail distribution (i.e., a kit or
article of manufacture). The package will contain

i nstructions advising the pati'ent how to use the

pr odu@ypicallphberevart, ehe comipbuad wilk behinésrpacnied istolay
skin, etc. Such instructions may be printed on the

frrmulalign setaple iyderical @@ami%tfa%m- pYMheedAPICRE si de
Wttt Kr?derﬁfn tﬂ% it Ry U Mk AbRY offdeh toPRal

I
compound nmay al so be aﬁ?ﬁ xed W th any' 1 nert carrler
dorchuldtidrisziadiude (biidns; sprayg, ascemys, dimnwnisrsales, gels, eic.

i th ntrati, f th ds within
el SrelReds forgeraing fonial ferenuldions A1k uEn O ARATER!
t . . . . " i Ch
10 dRlgK[ERANGABRAT Afd BRY Bl in R APRENTIAGRAS

MhanaceuticahiSdiercpecl 99¢ (supba)j iand R arimaeecati¢al Dosagel |
under stood_that it jsS c bl e of.fur .

BP0 PBiRLDB Py B stein B 2k aRvams & Blikine (1g95)
cover any variations, uses, or adaptations of the
invention follow ng, in general, the principles of the
i nventin arfudher embodicard, hedhriviationsidescivachaboes may be

BraRaqReL Rl Rt B i O Sl PiodpuFiTi s Ihe
fpatk&yd (el CHAEM BStnAtibnB] RIVXInG Ble Paticht How REISWthe
presented in order to further 1llustrate the

iPrediet ite allevigtescandiianssiich amaeneal oiiyskie et@idaiued as
i i ; Con | c .
RSPy MBS BERLh o0, B BE abeStedee e
iprihtegt oratiee Sidle of theeodniamer Nofying fesifodmudtidse e¢qnst r ued
as limting the invention in any manner.

The compound may also be admixed with any inert carrier and
utilized in laboratory assays in order to determine the concentration of the
compounds within the serum, urine, etc., of the patient as is known in the
art. The compound may also be used as a research tool.

While the invention has been described in connection with specific
embodiments thereof, it will be understood that it is capable of further
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 to further illustrate the invention. This disclosure should not be

construed as limiting the invention in any manner.

In a furt RET/IB2006/000479
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EXAMPLE 1 This exanple illustrates the preparation of
N- (2, 6-Diisopropyl phenyl)- mal onam ¢ acid, one of the

weeanstovog4 mat erial s for N Benzyl -N -(2, 6- PCT/IB2006/000479

di i sopropyl - phenyl ) - N-i sopropyl - mal onam de Step A)

N- (2, 6-Dii sopropyl - phenyl)-mal onam c acid ethyl ester
A 5L 4-necked flask was fitted with a nmechani cal
stirrer and tenperature probe %md then purged with
nitrogen. The flask was ExaKgpegEsv th 200 nL (188 g,
1.06 nol) of 2,6-diisopropyl aniline, 163 nL (1 18 g,
1.17 nol) of triethylamne and 2.5 L of ethyl acetate.

The clR®y follyRir eﬁﬁbréts,la@@ V@%n@éwtrﬁérde@t&fartﬁetrmustrate
Sti r_rlqr%gpand 1 %168 95% pure, 1.06 [)

dh@ynveriioani hemh@ui éomcmwdca&hmﬂmgrﬂwe mvamlon in

' &%Qﬁh fenperature rose as hi gh as 220C during the
itron. "The cold bath was renoved and the yell ow

suspensi on was stirred for 100 mn (HPLC indicated

reaction conpl etion) nsion was filtered and
the filtrate was evaporméggtﬁe Rot avap gi vi ng
yel | owi sh solids. The crude ester were then

| | d f 3.0 L of h | di 240. 24
(7695 4TS REBPlS T alee g PlameRyan OhiGemisomopd:
FHaYy) a4 ehans Alolhb b Yl 48t T B BpAEN S o

stigepropyi-plaenyde Nsisep ply!- maldnasmdecture Step B)
N- (2, 6-Di i sopropyl - phenyl ) -mal onam ¢ aci dA 5L 4-necked
flask was fitted wwth a nechanical stirrer and charged
with 240.24 g (824 mmol) of the

i ester

N- (2, 6. Diisopropyl,- nyl ) - onami c acid, ethy
pr‘odu%ﬁp' di '@5@%@&0%@ fﬁﬁ%wloném'%ﬁ'ﬁﬁwl ester
To the clear, orange solution was added 483 m _ (966
mml ) of 2.0 N sodi um hydroxide. The sol ution was

sti r r #dbluAtneckadiflaskneds/itted with a mechanical stirrer and

temperature probe and then purged with nitrogen. The flask was charged
with 200 mL (188 g, 1.06 mol) of 2,6-diisopropyl aniline, 163 mL (118 g,
1.17 mol) of triethylamine and 2.5 L of ethyl acetate. The clear, yellow
solution was cooled to 0°C with stirring and 143 mL (168 g, 95% pure,
1.06 mol) of ethyl malonyl chloride was added over 15 min. The internal
temperature rose as high as 22°C during the addition. The cold bath was
removed and the yellow suspension was stirred for 100 min (HPLC
indicated reaction completion). The suspension was filtered and the
filtrate was evaporated at the Rotavap giving yellowish solids. The crude
ester were then rectrystallized from 3.0 L of heptane yielding 240.24 g
(78%) of N-(2,6-Diisopropyl-phenyl)-malonamic acid ethyl ester as slightly
yellow solids. HPLC analysis indicated > 99% (a/a) purity. The matenals
'H-NMR spectrum was consistent with structure

Step B) N-(2,6-Diisopropyl-phenyl)-malonamic acid
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weoeusp@me7on was diluted with 2.0 L of ethyl

i ndi cated conplete reaction (ca. 2.5 h) and then
acidified to pH 3 wth 3N hydrochloric acid. The

0.5 L of water. The aqueous |ayer was renoved and then
the organic | ayer was washed with 0.5 L of water and
0.5 L of brine. The aqueous | ayers were back-extracted
with 0.5 L of ethyl acetate and the conbi ned organic

| ayer A BEMenddIR fliskafbOitesd WRE raeﬁqbéﬁéﬁnebfﬁtr?er and
Evaporation of the solvent at the Rotavap yi el

ghaoged wih 240249 (8R4 aunel) o6 theaN1(3)6- @hscspﬂopgllsphamé

alea s SPE ) Bct i Ei Midogudl autle R, 2R, raﬂ

méthahegto'g@ gWBeiﬂda?@:réri]ﬁdj@Q@m%ﬁ Yasatiidd S8 AlL! (986 Rifhol) of
0 e
B 5'2%%\59\ hxquﬁge) Thg| s%trﬁrbwa% ptired upél HRLCsanalysis

?ﬁie ma\terlnl“ﬁi 'ﬁaﬁﬁ?{? pe?{émwgv\%?e?gﬁ/@gg( Z’?wtpp%?ﬁ'y'th 3N

$iydrochioric aﬁk(?lvﬂﬁﬁ%u%péhmzn@v?ﬁmlhﬂeca WII;HSZ 0dt ebethFacetate
mor ph o0
%ﬂ%ﬁéy 5fo|\vr~}afcéi eLs‘ S .aoglégw%@%réw&wmom anrp thesyihe g ajtic
) Sveds %a%“:éc? with' 2§ &%@Paﬁgw [ o biihk" e 8fhous

n|trogen I'n was cha
aye2s Gvate |l:tm|a¥exmb’femwm D)5 raif etigiacetats end 10 cOmbined

GBS WeG ek aied AUSCBPARETHM B! a&?fﬁ%@o?a‘%og@f
'th‘e?s@l‘?@h@&ﬂh@qji a@& gielq‘éef%?@ dlg ég%%§ﬁfltﬁ§ﬁfqo%% (a? g,

.42 nol es) was am ne
yel,lowwhgﬁohdsst hewredd matardalnivag siu memwnlatz 2 Leaf Imptiane

t l.eft
B0 B Rtb A PRl ares 2L Weieashed sufcherthppand
?gtr%_mtrﬁ@tmle{hdsthéh lairdRELving SUE 58y & tBe-(EBAC and
Dusoproopyl -phenyl)-malonamic acid as yellowish solids. HPLC analysis
indicated > 99% (a/a) purity. The materials '"H-NMR spectrum was

consistent with structure.

EXAMPLE 2
This example illustrates the preparation of the Form A polymorph of
N-Benzyl-N’-(2,6-diisopropyl-phenyl)-N-isopropyl-malonamide

A 2 liter flask equipped with a stirrer and nitrogen inlet was charged with
N-(2,6-diisopropyl-phenyl)-malonamic acid (100 g, 0.880 moles) and N-
benzylisopropylamine (82 mL, 74 g, 0.5 moles). The resulting solution
was stirred in an ice-acetone bath until cooled to -5°C, then EDAC (80 g,
0.42 moles) was added, followed by triethylamine (75 mL, 54 g, 0.54
moles). The mixture was stirred and allowed to come to room
temperature, then left overnight. TLC (ethyl acetate: methanol, 95:5)
showed unreacted acid still present. Another 8 g of EDAC and 15 mL of
triethylamine were added, and the mixture was stirred at room temperature

ac ecatir20a61ah0479
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triethylamne were added, and the m xture was stirred
at roomtenperature4 h |longer. TLC showed no change,

wandoetoae7s eact i on was wor ked up by washi ng, fi PEeT/IB20061000479

2N HCl (500 m _), then 2N NaOH (acidification of the
basi ¢ wash precipitated -13 g of the unreacted

mal onam ¢ acid). After the a\(l:\ﬁj and base washes, the
organi ¢ solution was washed with water (500 m ), then

lrit loigeRSTLCLshowdd Weghdmsd) athd the re¥elionTREE SForiad up by
sulfate, filtered and concentrated to a thick oil.

w&@q@flfﬁdwth AR SCHEREA My, Ihﬁfh2NrMa®H/(@Dl¢||ft§Da®ﬂn\Némﬁ
USRSl 25 N8 Dy 368 o o e

antd anchbhsé tmasd&s i theobrgamd golutibadvaowashéd cwmhuatéh'goo

B o Bl 1
N LR

aesmali gslomesof wamwhepiaherarmm‘ite(red tlhrldugh)~5015@ l()ﬁ@lll(?ﬁ gﬁh
stals of the

[ d d d h f
VoI WaS Snsat itk T AGA Aopale de heaine Wb el dbe dasired
Eu“gdpdgéﬁ?‘%?%‘iﬂ? 2?“@{'?’? AR EyeLarROEt fapufifes at the
tep oiCharsilida gelearexdi gave h reaclyipure sbheionadflties pesdynt o Most
WE a|r d{g'wed &l é\(?eo on ﬁw@ﬁo?atvléb? tcg o g)yeethgeset%ylogcettgt%
h’nEQﬁén’J the'\bn W&s@xé@dhﬁé&lﬂh% HBS@‘\'e)(mllt% TTS so%t n was

N-i sopropyl - mal onam de . [ting poi
a&@wedﬁm egolp peest] with ademryswds abtheeforrﬁmmmdzprrmm

ﬁ%ﬁ B#rh?éﬂ)g a‘?ﬁret LIP il B &t ipita |to'noo product:} was complete
NhB@uéMénéY'on (ve’asﬁruauhbﬁgméwwrmhﬁ Nheh dMIIeEQBYG@@ﬁ/%ridfﬂllté}Bd

am de. N-(2, 6-diisoproply-phenyl’)-nal onan ¢ aci
wh7Z=Bgtieg. Tgesmlleoie)d praductiveaoaiv ediiedratdooml tempeeatnse o

5% 9%‘& o"f‘ﬂ%}I Form po tyr'n%Pph G thg)eorllze?I Nt’ ?2,6-d'5||sopropyl-phenyl)-
N-isopropyl-malonamide . Melting point was 102.3°C, as determined by
DSC, as described above.

EXAMPLE 3

This example illustrates the preparation of the Form A polymorph of
N-Benzyl-N’-(2,6-diisopropyl-phenyl)-N-isopropyl-malonamide.

N-(2,6-diisoproply-phenyl)-malonamic acid (2.759 kg, 9.88 mol) was
dissolved in dichloromethane (12.5L) and the solution was cooled to —5°C.
Then EDAC (2.08 kg, 10.9 mol) and triethylamine (2.05L., 14.8 mol) were
added and the mixture was stirred for 1h at —=5°C. At that temperature, N-
benzylisopropylamine (2.3L, 13.8 mol) was added and the mixture was
allowed to warm up to rt overnight. IPC (HPLC) showed incomplete
conversion and additional EDAC (0.378 kg, 2.0 mol) and triethylamine
(0.27 L) were added and the mixture was continued to stir at rt for 3h.
Then IPC (HPLC) showed nearly complete conversion and reaction
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webteroeck7i or 1h at -5 C. At that tenperature,

Then EDAC (2.08 kg, 10.9 nol) and triethyl am ne
(2.05L, 14.8 nol) were added and the m xture was

Nbenzyl i sopropyl am ne (2.3L, 13.8 nol) was added and
the m xture was allowed to warmup to rt overnight.

| PC (HPLC) showed i nconpl ete nver si on and addi ti onal
EDAC (0.378 kg, 2.0 nol) and"tfiethylamne (0.27 L)

nekireddpdvaséd WEh B N HCIG 188 TS bidaiie 1dyer Makswadhdd
for 3h. Then | PC (HPLC) showed nearl lete

conpl et
VEING NoNBALH1EL) aRBihabaaty e biips (39hGiowiphRse N HO

coemeto i ERBo Sl BRI bl it

geneerdtrated undeatddubeaiprogsire. Hipiang a1RL0 Wway 8ddewand
separated and concentrated under reduced pressure.

hept hivereistiledoif. deiubiacatatel@Ly was\addeddiosgive Red of f .

ELByonde, MUY SURE AAed el Bopr PR B0t

ﬁﬂ @e‘rcﬁm Ipvclst_frr The s*l.m%ml%n \gEs)fiﬁeu\fA%ai_tthﬁmugmsiliéé btelgmg_dztkr?),

t . ) IcCN wWas rinseda w |

wiigh Vs dinsed Wiletibacetss] Heplens 6160k Aohapniaieed
OPrStuct S3TRIRSs 8f scitiotd é’lﬂfedeééféféj RE! %?}ﬁé'm g ter

the nmaln fractpl ons were evapor at ed: ?n tahe raC?I on

fretCtiors wete sedporatdd: Wasthp fisetion befaret he ételialavaeprasent,

bina 20 LAl lh et fdition ph: sk Werd Risstnt. Jhws decded
PBPESLAGA MiS th i ﬂsgﬁcﬁ@drﬁé s@&xtiéﬁ%é@@orﬁ@@ﬁraﬁd #lg}ht@o

Hept ane (28L) was added and the suspensi on heate
seactor at H0QtE50 mbdrraih0d G oHepiame. (28L) wassiddediang theer

SUEPEEOR Beatell B el DR Gt 19 BOwrig Softdiohy AferBitho over
s RRBREAA, tHeSubpbhsibR hasEsdlefitd 01 aRaRkARE foSiutther 2h

dried in the nitrogen steamand evaporated to dryness
at thiptempemiup. (Ihagsuapensitnm Wasfilteredoastal méthsidptane

L) aReBYE tHniftbgdR shéath And RMpbFaiSd to dryness at the rotavap
to give 1985 g of an off-white solid with a purity of 99.82% a/a by HPLC.

EXAMPLE 4

This example illustrates also illustrates the preparation of the Form
A polymorph of N-Benzyl-N'-(2,8-diisopropyl-phenyl)-N-isopropyl-
malonamide.

A 50 gal receiver was charged with 13.2 kg (68.2 mol, 1.25 equiv.)
of EDC hydrochloride and 42.5 kg of DMF( “dimethylformamide”) and
cooled to 0-5°C. A 100 gal reactor was charged with 14.38 kg (54.5 mol,
1.0 equiv.) of N-(2,6-diisoproply-phenyl)-malonamic acid, 3.75 kg (27.2
mol, 0.5 equiv.) of anhydrous 1-hydroxybenzotriazole and 19 kg of DMF.
The mixture was cooled to 0-5°C. To this mixture was then added 9.0 kg
(60.1 mol, 1.1 equiv.) of N-isopropyl benzylamine followed by a 5 kg of
DMF rinse. To a 60 L stainless steel portable tank (SPAT) was pre-
charged 8.5 kg (82 mol, 1.5 equiv.) of triethylamine and transferred to the
reactor maintaining the temperature below 5°C. The slurry from the 50 gal

PCT/IB2006/000479



10

15

20

25

30

EXAMPLE 4 This exanple illustrates also illustrates
the preparation of the Form A pol ynor ph of

wokBmneyl74 N - (2, 6- di i sopropyl - phenyl ) - N-i sopr opgirmBsi0061600479

mde. A 50 gal receiver was charged with 13.2 kg (68.2
nol , 1 25 equiv.) of EDC hydrochloride and 42.5 kg of
DI\/F( "di met hyl f ormam de") and_c¢ooled to 0-50C. A 100
gal reactor was charged with -5 38 kg (54.5 nol, 1.0

QQ@éNeb wﬁfs th\ér( ﬂaﬁsﬁ@h‘ea Q8119 Pdad?@ﬁrﬂ&lrﬁalgﬁlg)m%ﬁwp%%ﬂ re
.75 , 0.5 equiv
r1%>< béfrlr@omrxturzomas bﬁ@temol@ w"Qm:d stitredrait thisr e

%p&f’é’tp‘g%fo}%gﬂwéﬁgaﬁ W By HELE R o BEmo R b
heactdranT e réadtiopvmRtig viasdilte@witAM2 11 L iop %thyT@céta@é)ahd

stainl ess steel portable tank (SPAT) was precharged

3@‘% with8 Nohydrechjode arid, prefared bytraiking 6 é. efrwater and

SR B E et T LS el B P IRE Rovy

tacueslie ayest was $émmt@@lcatntr di b@é@l Thé eth 1 cbRITE &Rl Wod
bel ow 10Q0C. The ni xture was eat ed to 20-300C an

fg2in washed withs? Mehysreahlorie acist salptiomprepaded bymaixipgetd L

o itk and s ey BERRYSHNBHG Akid. o bitinid el F N
twasdieeldvitih 0 Boﬂ\ﬁ%)sdﬁmximl afrsoﬁlmimbarmméreew oy Lrofxianer.

%L f water and 22.6 of drochloric acid. The
?f?‘)é' Jeplaly ?‘Y?'é‘ﬂaqu GRne '@m%tﬁe@b%&l%b'u@nﬂayer
RDSRIR &) & Bl R IR o MR e E8hEA Bptibfiod for
finepprostiichisotationn thezehy! adetatat solutiordoftBedproductin the

ochlgric Cld Th c |layer was then
BoRG ek whs BonStar bl bAd R 166 apAUeHIN‘arg Aana  RAnsy
IDistilla@hevas E&\ﬂnrﬁlehxb IGR&t t%evd@m@fto w3 tdga%troged with 2 X
concentrated to about 90 L and transferre
HEBdhef heptrne ahtdaonceriratedie ainat volusaeetiabadt 132 L. The
YT%S({Jré %\gasf Rated to 70-75°C to dissolve the solids and slowly cooled to
15-25°C by a series of ramps. Stirring was continued at 15-25°C for 20
hours. The solids from an aliquot of the mixture was filtered on a glass
funnel, washed with heptane and dried briefly in a vacuum oven. The
slurry in the reactor was then filiered on a nutsche filter, washed with
heptane and dried with 40°C nitrogen. The product was packaged after
passing through a co-mill to get 19.19 kg of the Form A polymorph.
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final product isolation, the ethyl acetate sol ution of
the product in the holding tank was transferred back

woaodsleo27eact or through an in-line filter. D sPCriBion@omo479

was continued to | ower the volunme to 55 L, azeotroped
with 2 X 103 kg of heptane and concentrated to a final
vol une of about 132 L. The m xture was heated to
70-750C to dissolve the solids"and slowy cooled to
15-250C by a series of ranps. Stirring was continued
at 15-250C for 20 hours. The solids froman aliquot of
the mxture was filtered @ABMl ass funnel, washed

wﬁg{,g@%@q .and dried briefly in a vacuum oven. The
n the reactor was then filtered on a nutsche

f||ter washed with heptane and dried with 400C

T e s
poI ynﬁgqmo@lﬁhadsnﬂhﬁﬂel s claimed is: 1. FormA
pol ynor ph of

N- benzyl -N - (2, 6-di i sopropyl - phenyl ) - Ni sopropyl -

I . !
%’_?bgﬂ?{q:@ﬁaﬂ%f @I@ﬁ%ﬁ%@éﬂolg{heer&&l-xﬂg gﬁlﬁggm&gl phenyl)-N-
mal ondasopdepyiimaloaahiitie that arhilits an Xaag powdiet tlifiaadtioon
pattern_ havj | east one characteristic peak

expr eSSHgM ha\gegfaéé%a%ea? CEBE?#QSQ" I$HG RAIK QEPressedhing, or

28. 1.
N- be nzde"é_ree% %%ﬁégﬁdggﬁ?t%%}yy p?}gg)ﬁo) ﬁl sopr opyl -

mal onam de that exhibits an X-ray powder diffraction

attern _havin ar act er tic xpressed, i

o odbon BN SARRT B BeinbERE G B Risharopy-phen)-N-
The crysgrapyiiriglorahia® tHat eRARME Hr Y- rh? p%\/v@lbi’fﬂlfﬁa&forﬁ
whi ch exhibits at | east one additiona expressed
i n dedpadies bayingicharacteristic peaks expresse |n degrees 20 at

approximately 16.0, 19.6, and 28.1.

4. The crystalline polymorph according to claims 2 or 3 which exhibits
at least one additional peak, expressed in degrees 20, at
approximately 7.3,10.3, 16.5, 17.9, 19.1 or 20.7.

5. The crystalline polymorph according to claims 2 or 3 which exhibits
at least two additional peaks, expressed in degrees 26, at
approximately 7.3, 10.3, 10.8, 11.3, 12.1, 14.6, 14.9, 16.5, 17.9,
18.1, 18.9, 19.1, 20.7, 21.8, 22.9, 23.2, 25.0, or 26.0.

6. A pharmaceutical composition comprising a polymorph according to
anyone of claims 1-5 in admixture with at least one

pharmaceutically acceptable excipient.

7. Use of a polymorph according to anyone of claims 1-5 in the
manufacture of a medicament for dermal disorders.



approximately 7.3,10.3, 16.5, 17.9, 19.1 or 20.7. 5.
The crystalline polynorph according to clains 2 or 3
wohowlhoexhi bits at | east two additional peaks, PCT/IB2006/000479
expressed in degrees 2Q at approximately 7.3, 10.3,
10.8, 11.3, 12.1, 14.6, 14.9, 16.5, 17.9, 18.1, 18.9,
19.1, 20.7, 2 1.8, 22.9, 23. 25.0, or 26.0. 6. A
phar maceuti cal conposition coffprising a pol ynorph
accor digwof & paRiiteh elcceldihd o dnyoridlofElaind ¥isanwhé h at
| east one pharimaceutically acceptabl e excipient. 7.
Use ofmanwgptylfm aphedicament fay desreasjag sebiimesesretionl- 5
in the manufacture of a medi canent for dernal
di sorders. 8. Use of a pol ynorph according to anyone of

®l, ai MEA Us® attortiliy) tRsIGInATtinivhich sadidisorast isf s¥lected from
decreasi ng sebum secretion. 9. A use according to

cl ai mtheghoythensisigoirans anrd oilsskiBl ected from the
group consisting of acne and oily skin.



