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AM DES AS | NHI Bl TORS OF STERO D SULFATASE The present invention relates to
sul fam ¢ wo a/mes4des, e.g. useful in the treatnment of di swErs/osad at ed
by the action of steroid sulfatase. 5 In one aspect the present invention
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- R d Rt th ttached
2 R gt e M TORE g kol SULEAYAdEY 8T tached are
(C(err))al koxycarbonyl or by 10 (C(err))aryl, which (Clerr))aryl is

substituted by one or nore hal ogen, (C(err))haloalkyl, e.g. Ck(err),

ani noTRE bessght inwention réRites $o syitanuig edid amidemzeigs ugafpldn ithel igatmeatAfached via a

car bon. at om of .t iperidi nyl . ri rein the nitrogen atomis

substalsa'fd%&; 'H?d'e%%_b&)t ‘Fﬁ%@fcﬁaﬁ%‘%ﬁ@?"ug&r‘t V (C6_18)aryl, and 15 R3 is

(C6_18)aryl or (C(err))aryl(C(err))alkyl, which aryl is substituted by one
nor e hal oge

or anm npca VA I I | f not otherw se

de? i nEHOMRIH ﬁﬂb%iwgw%'ﬁ%ﬁ.péQVI%%Seényi k sdla@k???sr ||Caf‘6_18) aryl substituted by
one or nore hal ogen, (Cl_6)hal oal kyl Qe.g. CF3, or am nocarbonyl. 20

(C1-6) Al koxycar bonyl includes ungubstijfuted or substituted

(C(err))al koxycar bonyl, e.g. \Nal_ oxyearbanyl whHerein the al kyl group is
substituted by (C6_18)aryl, s'uch||asthenyr°', e.g. benzyl oxycarbonyl .

Hal ogen i ncl udes fl uoro, cHizor 0, Obrono, i odo, e. g. fluoro, chloro.
(C(err))Aryl (C(err))al kyl is preferably phenyl (C(err))al kyl, e.qg.

pheny Whergin eithéiier ei n phenyl is substituted as described for substituted

(Cler LR, 2R, et iR hitrogBn atdhe fRMisKitey afeattadhad kre piperazinyl,
wherein the second nitrogen atom is substituted by (C..¢)alkoxycarbonyl or by
10 (Ce-18)aryl, which (Ce.1s)aryl is substituted by one or more halogen, (Cq.¢)haloalkyl, e.g. CF3,
aminocarbonyl,
or
- R, is hydrogen and R; is piperidinyl, attached via a carbon atom of the piperidinyl ring,
wherein the nitrogen atom is substituted by (C1.s)alkoxycarbonyl or by (Ce.18)aryl, and
15 Ryis (Ce.s)aryl or (Cs.1s)aryl(Cis)alkyl, which aryl is substituted by one or more halogen,

aminocarbonyl, or (C4.g)haloalkyl.

If not otherwise defined herein (Cs.1s)aryl, e.g. phenyl, such as (Cs.1s)aryl substituted by one
or more halogen, (C1.¢)haloalkyl, e.g. CFs, or aminocarbonyl.

20  (Ci.s)Alkoxycarbony! includes unsubstituted or substituted (Cy.¢)alkoxycarbonyl, e.g.
alkoxycarbonyl wherein the alkyl group is substituted by (Ce.1s)aryl, such as phenyl, e.g.
benzyloxycarbonyl. Halogen includes fluoro, chloro, bromo, iodo, e.g. fluoro, chloro.
(Ce-18)Aryl(C12)alky! is preferably phenyl(Ci4)alkyl, e.g. phenylethyl, wherein phenyl is
substituted as described for substituted (Cg.1s)aryl.

25
Preferably in a compound of formula |
either
- R, and R, together with the nitrogen atom are piperazinyl, wherein the second nitrogen
atom is substituted by
30 - (C+¢)alkoxycarbonyl, e.g. tert.butoxycarbonyl, benzyloxycarbonyl,

- phenyl substituted by aminocarbonyl, (Cy¢)haloalkyl, or



either - RlL and R2 together with the nitrogen atom are piperazinyl, wherein
the second nitrogen atomis substituted by 30 - (C(err))al koxycar bonyl ,
e.g. tertwauismeysaar bonyl, benzyl oxycarbonyl, - phenyl sulriT/troBeskily

am nocar bonyl, (Cl-6)hal oal kyl, or WO 03/082842 PCT/EP03/03214 -2 R, is
hydrogen and R2 is piperidinyl, attacked via a carbon atom of the

pi peridinyl ring, wherein the nitrogen atomis substituted by -

(C1-6)al koxycarbonyl, e.g. tert.butoxycarbonyl, benzyl oxycarbonyl, -

phenyl -$ub§hydrug@darwR@mpmarnppauécheeG(aeas carbbmbioat sithe pmwdﬁyrrmé i's phenyl
substi tuted b¥h {3 %g F (g - (C1-6)hal oal kyl, e.g. CF3,
am nocat’"&?ﬁ%ﬁ‘ Sy rggerq( MAS ﬁ'i'tksgti' utedb¥st it uted by phenyi, which phenyl is

subst i t ut(eds)aikoprarbehyl@getert: bult‘@dyeﬂﬁﬁnyl beh@ioR)chtond| kyl, e.g. CF3, -
o 5Bl B Sk GBI G oo Provides a
conpoungs i®f formula O O 'J~ Rsss 155 Rays N H-S11 I-H O wherein
phenyl substituted by one or more
- halogen,
- (Cy)haloalkyl, e.g. CF;,
- aminocarbonyl,
10 or
(Ci4)alkyl, substituted by phenyl, which phenyl is substituted by one or more
- halogen,
- (C16)haloalkyl, e.g. CFs,
- aminocarbonyl.
15
In another aspect the present invention provides a compound of formula 1, which is selected
from the group consisting of the compounds of formula

[N
R4ss_. ND‘H—_—ﬁ_ﬁ R3SS lss

20  a. Ry is 3,5-bis(trifluoromethyl)phenyl and Ryss is 2-aminocarbonyl-5-trifluoromethylphenyl,

wherein

b. Rass is 2,3-dichlorophenyl, Rsss is 2-aminocarbonyl-5-triflucromethylphenyl,
C. Rags is 3,5-dichlorophenyl Rsss is 2-aminocarbonyl-5-trifluoromethylphenyl, and
d. Rass is 3,5-bis(trifluoromethyl)phenyl and Ry is tert.butoxycarbonyi;
preferably Rass is 3,5-bis(trifluoromethyl)phenyl.
25
In another aspect the present invention provides a compound of formula I, which is selected
from the group consisting of compounds of formula

NP
R N N—S—N R |
4s \ / ” H 3s S
0]

wherein



20 a. R(err) is 3,5-bis(trifluoronethyl)phenyl and R4 is

2-am nocar bonyl -5-trifl uoronet hyl phenyl, b. R3SS is 2, 3-dichlorophenyl, R4
I s 2-am nowarsimszssk - 5-tri fl uor omet hyl phenyl, c¢. R355 is 3, RadictBosaphenyl
R4 is 2-am nocarbonyl -5-trifluoronethyl phenyl, and d. R355 is
3,5-bis(trifluoronethyl)phenyl and ReEds tert. but oxycar bonyl; preferably
R315 is 3,5-bis(trifluoronethyl)phenyl. 25 In another aspect the present

i nvention provides a conpound of forrmula I, which is selected fromthe
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and a conpound of fornula Iss. Each single substituen defl ned above in a

conpound of the present invention nmay be per se a preferred substituent,
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i nvention includes a conmpound i fo g. free form 1In e form
of a s&f faccprﬁ*"t%fe) GrRRPSSt HIVEWiopaASCAMmePUNM o faius? hinglides a compound of

15 formula lsand a compound of formula lss. Each single substituent defined above in a
compound of the present invention may be per se a preferred substituent, independently of
the other substituents defined. A compound of the present invention includes a compound in
any form, e.g. in free form, in the form of a salt, in the form of a solvate and in the form of a
salt and a solvate.

20
In another aspect the present invention provides a compound of the present invention in the
form of a salt.

Such salts include preferably pharmaceutically acceptable salts, although pharmaceutically
25 unacceptable salts are included, e.g. for preparation / isolation / purification purposes.

A salt of a compound of the present invention includes a metal salt, an acid addition salt or
an amine salt. Metal salts include for example alkali or earth alkali salts; acid addition salts
include salts of a compound of the present invention with an acid, e.g. HCl; amine salts

30 include salts of a compound of the present invention with an amine. A compound of the
present invention in the form of a salt is preferably a metal salt.

A compound of the present invention in free form may be converted into a corresponding
compound in the form of a salt; and vice versa. A compound of the present invention in free



salt and a solvate. 20 In another aspect the present invention provides a
conpound of the present invention in the formof a salt. Such salts

i ncl ude pwel®road4y phar maceutically acceptable salts, alt raagtPo3/03214
pharmaceutically 25 unacceptable salts are included, e.g. for preparation
/ isolation / purification purposes.'A‘saIt of a conmpound of the present
invention includes a netal salt, an acid addition salt or an am ne salt.
Metal salts include for exanple alkali or earth alkali salts; acid addition
salts Hgmpémdmesfafrlh of afsamaa@mgemdnf)éf etit?vaﬂé asgie ddgveméd A aM th an aci d,
e..g. e salts e salts.o co ound o res
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t hgs present invention, may be

Any compound described herein, e.g. a compound of the present invention, may be
prepared as appropriate, e.g. according, e.g. analogously, to a method as conventional, e.g.
or as specified herein.

20  In another aspect the present invention provides a process for the production of a compound
of the present invention comprising the steps of
either

A. reacting a compound of formula

25 wherein Ry and R, are as defined above,

N

o

with a compound of formula

wherein R; is as defined above, e.g. in an activated form, such as in the form of an
carboxylic acid chloride, e.g. or reacting in the presence of a coupling agent;
30 or



prepared as appropriate, e.g. according, e.g. analogously, to a nethod as
conventional, e.g. or as specified herein. 20 In another aspect the
present | woerstosesazprovi des a process for the production ofpca/cronpsaimd  of
the present invention conprising the steps of either A reacting a

corrpound of formula NN\i-NHZ Il R2 O®5 wherein Rl and R2 are as defined
above, vmthacorrpound of formula HO-/R3 1) ) IIl O wherein R3 is as
defi ned above, in an activated form such as in the formof an

car boxgy ivga &m%% &Wauhé%f fmilla IPWhér%ﬁPRl A8 RPtohBRePWs HeGftr@fencate@ue! i ng
agent; 30 or 03/082842 PCT/ EP03/03214 -5 Bl. reacti ngpa conmpound of

formul a whightserare sitlechpd arpunssgeittied mwetrﬁz'wl.ylth@tqoa@@Hn Bﬂwm@a Wi ch t hey

are attaGhefeiarg |§Q§H@fﬁ4eﬁta%€é‘ epg ﬂﬁ%ﬁ%bﬂ\)‘dted"fohh SuchQEnR wdrorh of g mul a 111,
wherein R3is as defined above, e.g. in an activat ed form such as in the

form of a@rbeicesy Fileridgs e @ﬁrﬁ:ﬁcﬁ'@&'“ the gresgnce ez eeuping AdeHetopbiaiRAce of a
cogpl i ng @aeidnd bPoptiai n @ 5 conmpound of formula O /-\ I I )~ HN N1I-H
Ra IV Owherein R3 is as defined above; and B2. reacting a conmpound of
formula IV with an optionally subs tuteg (C(err))fluoroaryl, e.g. a

fl uor ophenyl, wherein opt |m rsubs itutents are as defined in a
conpound of 10forrm|a l UN D th , & bage, e.g. K2COB, to obtain
a conmpound of formula I,

wherein R is as defined above; and

B2. reacting a compound of formula 1V with an optionally substituted (Cs.1s)fluoroaryl, e.g. a
fluorophenyl, wherein optional aryl-substitutents are as defined in a compound of

10 formula 1, in the presence of a base, e.g. K,COj, to obtain a compound of formula |,

wherein Ry and R; together with the nitrogen atom to which they are attached are
piperazinyl which is substituted at the second nitrogen atom by optionally substituted
(Ce1s)aryl; or

C1. reacting a compound of formula

Rsug— N: > v
NH,

wherein Rsys is (C1.¢)alkoxycarbonyl, with benzéldehyde in the presence of NaBH4, to

15

obtain a compound of formula

Rsua—N: > \V/
N—H

Bnz

wherein Rgyg is as defined above and Bnz is benzyl,
20 C2. reacting a compound of formula VI with H,N-SO,-NH; to obtain a compound of formula

Reui—N > ﬁ Vil
N—S—NH

] 2
BnzO

wherein Rgys and Bnz are as defined above,
C3. reacting a compound of formula VII with R;-COOH, wherein R3 is as defined above, e.g.
wherein the carboxyl group is in an activated form, to obtain a compound of formula



wherein R, and R2 together with the nitrogen atomto which they are
attached are piperazinyl which is substituted at the second nitrogen atom
by opti onwid gs/eseslastituted (C6-18)aryl; or Cl. reacting a RUOMERYGHs210f
formula Rsus NV 15 NI -12 wherein RSUB is (C(err))al koxycarbonyl, with
benzal dehyde in the presence of NaBH4,6to obtain a conpound of formula Rsus
NVl )NH Bnz wherein RSUB is as defined above and Bnz is benzyl, 20 C2.
reacting a conpound of formula VI vvith H2N- SO2- NH2 to obtain a conpound of

formula RsusN VII N I1-NH2 wher ei @ RSUB and Bnz are as defined
above, C3. reacting a cpmpou d of for@ula 1 with R3-COOH, wherein R3 is
as defined above, e.g. Wiere{n roup is in an activated form
to obtain a conmpound of fornul sgos 842 / EPO8/ 03214 -6 O RSUB N
11 - J~ (Il HR3 VIII Bz Owherelng} B, Bnz and R3 are as defined above,

: reactlnﬁ a conpound of forrmula VIII with etheric HCl to obtain a
corrpound ovherginfRdue. Bra and\Rane agdefped ahbove, R3 | X

C4. reacting a compound of formula VIl with etheric HCI to obtain a compound of formula

i
—§— R IX

IIIH :
Bz O

5 wherein Bnz and R; are as defined above,

C3. reacting a compound of formula IX with an optionally substituted (Cs.1s)fluoroaryl, e.g. a
fluorophenyl, wherein optional aryl-substitutents are as defined in a compound of
formula I, in the presence of a base, e.g. K,COj, to obtain a compound of formula X,
which is a compound of formula IX, wherein Bnz and R; are as defined above and the

10 nitrogen of the piperidinyl is substituted by optionally substituted (Cg.1s)aryl,

C6. hydrogenating a compound obtained in step C5. in the presence of a palladium catalyst,
to obtain a compound of formula I, wherein R, is H, R; is piperidine substituted by
optionally substituted (Cs.15)aryl, and R; is as defined above,

and isolating a compound of formula | obtained in reaction A, reaction step B2, or reaction

15  step C6 from the reaction mixture. '

Compounds of formula I, 1lI, IV, V, VI, VII, VIII, IX and X are intermediates (starting
materials) in the production of a compound of formula I. In such intermediates (starting
materials) functional groups, if present, optionally may be in protected form or in the form of

20  asalt, if a salt-forming group is present. Protecting groups, optionally present, may be
removed at an appropriate stage, e.g. according, e.g. analogously, to a method as
conventional. A compound of formula | thus obtained may be converted into another
compound of formula I, e.g. or a compound of formula | obtained in free form may be
converted into a salt of a compound of formula | and vice versa.

25
The above reactions may be carried out as appropriate, e.g. in appropriate solvent and at
appropriate temperatures, e.g. according, e.g. analogously, to a method as conventional or
according to a method as described herein. Intermediates (starting materials) are known or
may be obtained appropriately, e.g. according to a method as conventional, e.g. or as



Bz O5 wherein Bnz and R3 are as defined above, C5. reacting a conmpound of
formula I X with an optionally substituted (C(err))fluoroaryl, e.g. a

f | uor ophewy q3/08t8aeei n opti onal aryl-substitutents are as defl/Emdo3x4a
conpound of formula I, in the presence of a base, e.g. K(err)CQ(err), to
obtain a conmpound of formula X, whidiris a compound of formula I X, wherein
Bnz and R3 are as defined above and the 10 nitrogen of the piperidinyl is
substituted by optionally substituted (C6.18)aryl, C6. hydrogenating a
conpoyadeiRidainaeel Arp' c%h%u% desdhbtebehei%rrﬁ%egﬂ%a:oaipo@na@t ’d’@dpréﬁn‘tat alyst, to

obtain a conpound formula |, wherein S peri
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reaction step B2, or reaction 15 step C6 fromthe reaction mixture.
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anal ogous ventlona ) escri bed herein. 5
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di S€asfg ’ext%HFg'f £Hum production is controlled hormonally by androgens; therefore, androgens
play a crucial role in the pathogenesis of acne. In man, there are two major sources
supplying androgens to target tissues: (i) the gonades which secrete testosterone, (i) the

20 adrenals producing dehydroepiandrosterone (DHEA) which is secreted as the sulfate
conjugate (DHEAS). Testosterone and DHEAS are both converted to the most active
androgen, dihydrotestosterone (DHT), in the target tissue, e.g. in the skin. There is evidence
that these pathways of local synthesis of DHT in the skin are more important than direct
supply with active androgens from the circulation. Therefore, reduction of endogeneous

25 levels of androgens in the target tissue by épeciﬁc inhibitors should be of therapeutic benefit
in acne and seborrhoea. Furthermore, it opens the perspective to treat these disorders
through modulation of local androgen levels by topical treatment, rather than influencing
circulating hormone levels by systemic therapies.

Androgenetic male alopecia is very common in the white races, accounting for about 95% of

30 all types of alopecia. Male-pattern baldness is caused by an increased number of hair
follicles in the scalp entering the telogen phase and by the telogen phase lasting longer. It is
a genetically determined hair loss effected through androgens. Elevated serum DHEA but
normal testosterone levels have been reported in balding men compared with non-balding



-tunors of breast, endonetrium and prostate and disorders of the

pi | osebaceous unit, e.g. acne, androgenetic al opecia, and hirsutism

| mport ant warasmsessors for the | ocal production of these strrmird3fsximones
are steroid 3-0-sulfates which are desulfated by the enzyne steroid
sulfatase in the target tissues. InhiBi-tion of this enzyne results in
reduced | ocal levels of the 10 correspondi ng active steroidal hornones,
which is expected to be of therapeutic relevance. Furthernore, steroid
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ying t target tlssue androgen production is inportant in
EE} ogéherefate, inhibitors of steroid sulfatase may be used to reduce androgen and estrogen

levels in the skin. They can be used as inhibitors of the enzyme steroid sulfatase for the local
treatment of androgen-dependent disorders of the pilosebaceous unit (such as acne,
seborrhoea, androgenetic alopecia, hirsutism) and for the local treatment of squamous cell
carcinoma.

25  Furthermore non-steroidal steroid sulfatase inhibitors are expected to be useful for the
treatment of disorders mediated by the action of steroid hormones in which the steroidal
products of the sulfatase cleavage play a role. Indications for these new kind of inhibitors
include androgen-dependent disorders of the pilosebaceous unit (such as acne, seborrhea,
androgenetic alopecia, hirsutism); estrogen- or androgen-dependent tumors, such as

30 squamous cell carcinoma and neoplasms, e.g. of the breast, endometrium, and prostate;
inflammatory and autoimmune diseases, such as rheumatoid arthritis, type | and Il diabetes,
systemic lupus erythematosus, multiple sclerosis, myastenia gravis, thyroiditis, vasculitis,
ulcerative colitis, and Crohn’s disease, psoriasis, contact dermatitis, graft versus host
disease, eczema, asthma and organ rejection following transplantation. Steroid sulfatase
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ateroid sul fatase may be used to reduce androgen and estrogen levels in
thé skin. They can be used as inhibitors of the enzyne steroid sulfatase
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neopl asns, e.d. of the breast, endonetrium™an r ost or and
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f%sﬁ g%ﬁ#g&\b&gié hﬂhﬁ@ﬂ@%ﬁ& Eéntrifiyhidnnt Petatedf. TRE PelldT BRI i8 s8RNESd in
0 50 mlof 50 mM Tris-HCI, pH 7.4 and stored at -20°C until further work-up.

After thawing, microsomes are collected by ultracentrifugation (as descrobed above) and are
suspended in 50 ml of buffer B (10 mM Tris-HCI, pH 7.0, 1 mM EDTA, 2 mM 2-
mercaptoethanol, 1 % Triton X-100, 0.1 % aprotinin). After 1 hour on ice with gentle
agitation, the suspension is centrifuged (100,000xg, 1 hour). The supernatant containing the

25 enzyme activity is collected and the pH is adjusted to 8.0 with 1 M Tris. The solution
obtained is applied to a hydroxy apatite column (2.6x20 cm) and equilibrated with buffer B,
pH 8.0. The column is washed with buffer B at a flow rate of 2 mi/min. The activity is
recovered in the flow-through. The pool is adjusted to pH 7.4 and subjected to
chromatography on a concanavalin A sepharose column (1.6x10 cm) equilibrated in buffer C

30 (20 mM Tris-HCI, pH 7:4, 0.1 % Triton X-100, 0.5 M NaCl). The column is washed with buffer
C, and the bound protein is eluted with 10 % methyl mannoside in buffer C. Active fractions
are pooled and dialysed against buffer D (20 mM Tris-HCI, pH 8.0, 1 mM EDTA, 0.1 % Triton
X-100, 10 % glycerol (v/v)).



ul cerative colitis, and Crohn's disease, psoriasis, contact dermatitis,
graft versus host disease, eczemm, asthma and organ rejection follow ng
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1 hour on ice with gentle agitation the suspension is centrifuge
(100, 000x§OVENtiR the assay aixusFi gxeaadingsh¥di ni ng the 25 enzyne activity is
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The poql, is adjusted to pH 7.4 and subjecte
Tris-HCI, pH 7.5, 0.1 % Triton X-100, at 37°C.
Plates are incubated at 37°C for 1 hour. Then the reaction is stopped by addition of 100 pl
20 0.2 M NaOH. Fluorescence intensity is determined in a Titertek Fluoroskan Il instrument with

Aex = 355 nm and gy = 460 nm.

Calculation of relative IC;, values

From the fluorescence intensity data (I) obtained at different concentrations (c) of the test
25  compound in the human steroid sulfatase assay as described above, the concentration

inhibiting the enzymatic activity by 50 % (ICs) is calculated using the equation:

I100

30 | =

1+ (c/ ICs)°
wherein lyo is the intensity observed in the absence of inhibitor and s is a slope factor.
Estrone sulfamate is used as a reference compound and its 1Cs, value is determined in
parallel to all other test compounds. Relative ICs, values are defined as follows:



chr omat ogr aphy on a concanaval in A sepharose colum (1.6x10 cm
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eluted with 10 % nmet hyl mannoside in puffer C. Active fractions are pooled
and di al ysed agai nst buffer D (20 nMTris-HCI, pH 8.0, 1 mM EDTA, 0.1 %
Triton X-100, 10 %glycerol (v/v)). WO 03/082842 PCT/ EP03/ 03214 -10 The
retentate obtained is applied to a blue sepharose colum (0.8x10 cm
equi librated with bufiCeyoffestwbmpbuldl utm is washed and elution is carried
out wth a Ilneg[gggadi ent of buffer D to 2 MNaCO in buffer D. Active
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of the_ solvent in the assay m xture xce enzynme
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enzyme reaction solutions are transferred to white plates (Microfluor, Dynex, Chantilly, VA)

and read in a Fluoroskan Il fluorescence microtiter plate reader. Reagent blanks are
subtracted from all values. For drug testing, the fluorescence units (FU) are divided by the

20 optical density readings after staining cellular protein with sulforhodamine B (ODsso), in order
to correct for variations in cell number. IC5, values are determined by linear interpolation
between two bracketing points. In each assay with inhibitors, estrone 3-O-sulfamate is run
as a reference compound, and the ICs values are normalized to estrone 3-O-sulfamate
(relative ICs = ICso compound / ICs estrone 3-O-sulfamate).

25 The compounds of the present invention show activity in that described assay (rel ICs, in the
range of 0.05 to 226).

Assay Using Human Skin Homogenate

Frozen specimens of human cadaver skin (about 100 mg per sample) are minced into small
30 pieces (about 1x1 mm) using sharp scissors. The pieces obtained are suspended in ten

volumes (w/w) of buffer (20 mM Tris-HCI, pH 7.5), containing 0.1 % Triton X-100. Test

compounds (e.g. compounds of the present invention) are added at graded concentrations

from stock solutions in ethanol or DMSO. Second, DHEAS as the substrate is added (1

uC/mi [PHIDHEAS, specific activity: about 60 Ci/mmol, and 20 uM unlabeled DHEAS).



inhibiting the enzymatic activity by 50 % (1C50) is cal culated using the
equation: 1100 30 1 = -------------------- 1+ (C/ 1C50)5 wherein 1100 is
the intenwiaosospmerved in the absence of inhibitor and s IRCTZEMBoOfE4fact or.
Estrone sulfamate is used as a reference conmpound and its 1C50 value is
deternmined in parallel to all otherl2est conpounds. Relative |C50 val ues
are defined as follows: WO 03/082842 PCT/EP03/03214 -11- |1C50 of test
compound rel 1 CB0 = ----m oo e e | C50 of estrone

sul f %g%h\?}; ?As?&%rlﬁ’édwtéoqopi’é his B 7l ANk 6d ﬁﬂh@ﬁn(ﬂﬂatﬁﬁltﬂe?mﬁ smmfcﬁname shows
an | ue roxi nately 60 nM The comnpounds, of resent

i nventTirisnpd HOv# 2t 3 Wil 9 tojugne RER @ A Ipmbaliguetof the BTgaPEERZ;‘a??\ % r%ﬂ‘ov?%nge of
0. 004%nﬁ%u?@§9&d t%ﬁgénﬁ%‘ﬁ@ﬂ cdthtRbOrectidtermsihédliymivares iretieetiqudts Brdruman

steroid su tase 1S) are seeded into mcrotiter plates. After
reach|Q¢gv%f£qﬁf©>ﬂ”ﬂﬂpépijl5903i%qys%%ﬁ@ﬁ&§k‘" PRERPUr e i ncubat ed overnight with

gr gdec g %bﬁ?d?#haé bPfhe seh?ﬁbe:ﬁiéh%ha\w%ﬁvn(yen that 66SERIBEA ESsAYT(ICH M the esent
n
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r oom trengeeeiR.03 & &QlelM)washed 4 times with PBS, before incubation with 100

| /well 0.5 mM 4-nethylunbelliferyl 15 sulfate (MJS), dissolved in 0.1 M
Tris-HCl, pH 7.5. The enzyne reaction is carried out arEté( 3@_@0{1% ﬁo m nut es.
Then Soprefasted compeundpiihe sresent inventiprsinplades 3 cprpound of rxan Pehe  enzyne
react '@&;ﬁﬂbﬂ%h&ﬁ% %Q-!Jn‘ia?'l%ﬁﬁcﬁ efirdtase'Réday PlePICSSin(thé Fargkloforoosbyaex,

Chant i and read 1n a Fluoroskan Il fluorescence mcrotlter pI ate
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after starning ce roteln w th Sul forhodami ne B (0D550), in order to
cor r edctivestercidd siifiatase Iﬂhlbl’f@l’el | nunber. 1C50 values are determnined by |inear
I nterpolation between two bracketing points. In each assay with

i nhibitors, estrone 3-0-sulfamate is run as a reference conpound, and the
| C50 VEteuesnpausds of thelpresent inventien shaveadivity l§l!i¢$ gYgdgnas as defined above. A

15  compound of the present invention in salt and/or solvate form exhibits the same order of
activity as a compound of the present invention in free and/or non-solvated form.
The compounds of the present invention are therefore indicated for use as steroid sulfatase
inhibitors in the treatment of disorders mediated by the action of steroid sulfatase, e.g.
including androgen-dependent disorders of the pilosebaceous unit, such as

20 -acne,
- seborrhea,
- androgenetic alopecia,
- hirsutism;
- cancers, such as estrogen and androgen-dependent cancers;

25 - cognitive dysfunctions, such as senile dementia including Alzheimer’s disease.
The compounds of the present invention are preferably used in the treatment of acne,
seborrhea, androgenetic alopecia, hirsutism; estrogen, e.g. and androgen-dependent
cancers, more preferably in the treatment of acne. Treatment includes therapeutical
treatment and prophylaxis.

30
In another aspect the present invention provides the use of a compound of the present
invention for the manufacture of a medicament, e.g. a pharmaceutical composition, for the
treatment of disorders mediated by the action of steroid sulfatase, e.g. a disorder responsive to
the inhibition of the action of steroid sulfatase, most preferably acne.



(relative 1C50 = 1C50 compound / 1C50 estrone 3-0-sul famate). 25 The
conpounds of the present invention show activity in that described assay
(rel | C50wiownstoszs42r ange of 0.05 to 226). Assay Usi ng HumarpC3kiresMBarmgenat e
Frozen speci nens of hunman cadaver ski&(about 100 ng per sanple) are mnced
into small 30 pieces (about 1x1 mm~ US1 ng sharp scissors. The pieces

obt ai ned are suspended in ten volunes (wWw of buffer (20 nM Tris-HC, pH
7.5), containing 0.1 % Triton X-100. Test conpounds (e.g. compounds of the
present invention) are added at graded concentrations from stock solutions
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At theP%?eﬂl,gﬁ,&ohhe i ncubation period, 50 (err)l of 1 M Tris, pH 10.4 and 3

m of Fe added. A 1-m ali guot of the organic phase is renoved
and subjected to liquid scintillation counting. The determ ned dpm val ues

nour .5 e iRt TR kS b e Al 8L R PR Dy iy °"

descr i bed phamaace(ficdh0 in the range of 0.03 to 10 NM. A preferred conpound
of the present invention includes a conpound of Exanple 1. That conpound

show in the Hunman Steroid Sul fatase Assay a rel 1C50 in the range of 0.0046
t o 10InCardMer aspedtiice pildebBTitveptiompravidee la rhéhod ohtrédtmenbofaiisopderd. 02 to 0. 39,

o B K R s Tl STBAELALE, Sk Sk lE RS, L o
The cohipsutisnhs caricetd) suph as esttogen\eddtandrogehalspandent ichiycers) cogsitivesyst ens  as
et e Bas ot 25 ST, e DB BBl e i
pr esentreatmeattornprises dditistamcl tora subjectin neddesk Jueh treafhfent apefectivds of t he
present invention are tﬂé{qefore i ndi Cat_e.d for use steroid sullfatase _
i bi POPUT Gt & GREngoad oh i Prezent IVERURLY & Snisting A 87 PHEMEEEYISAl of st er oi d
sulg at esgposttian. 1 ncl udi ng andr ogen- dependent di sorders of the
pi | osebaceous unit, such as 20 - acne, - seborrhea,
Treatment includes treatment and prophylaxis.
For such treatment, the appropriate dosage will, of course, vary depending upon, for
example, the chemical nature and the pharmakokinetic data of a compound of the present
20 invention employed, the individual host, the mode of administration and the nature and
severity of the conditions being treated. However, in general, satisfactory results may be
obtained if the compounds are administered at a daily dose of from about 0.1 mg/kg to about
100 mg/kg animal body weight, e.g. conveniently administered in divided doses two to four
times daily. For most mammals the total daily dosage is from about 5 mg to about 5000 mg,
25  conveniently administered, for example, in divided doses up to four times a day or in
retarded form. Unit dosage forms comprise, e.g. from about 1.25 mg to about 2000 mg of a
compound of a present invention in admixture with at least one pharmaceutically acceptable
excipient, e.g. carrier, diluent.
A compound of the present invention may be administered by any conventional route, for
30 example enterally, e.g. including nasal, buccal, rectal, oral, administration; parenterally, e.g.
including intravenous, intramuscular, subcutanous administration; or topically; e.g. including
epicutaneous, intranasal, intratracheal administration;
e.g. in form of coated or uncoated tablets, capsules, injectable solutions or suspensions, e.g.
in the form of ampoules, vials, in the form of ointments, creams, gels, pastes, inhaler



- androgenetic alopecia, - hirsutism - cancers, such as estrogen and
andr ogen- dependent cancers; 25 - cognitive dysfunctions, such as senile
denent i a wacd3wd2sag Al zhei ner' s di sease. The conpounds of tHGa/EROGSENYE
invention are preferably used in the treatnent of acne, seborrhea,
androgeneti c al opecia, hirsutism est ! gen, e.g. and androgen-dependent
cancers, nore preferably in the treatnent of acne. Treatnent includes

t herapeutical treatnent and prophylaxis. 30 In another aspect the present
i nvent powdey ants sndthesylkestivks,alropsyeprayd, @f. drhe thy foradf suppdeisiidson for the

manuf acture of a , nedjcanment..e.q. a pharmaceuticagl. conposition, for the
Troat miht " ria-Ber BEie HEGL arfiop RS AP Ev Ry BRaDa ol# T ot ase. ¢ g, a
di sor d@h?wmbmllyecéeptam%g?li, gbg igf@#w%;ggpgg&agﬁwmgb& Stsﬁrvét'eﬁ TRyl f at ase,
nost preferably  acne. . - or, su use a
onpon FAMBPUIRDf SiGieset INAT0 Bine FM TERSAk R NBit the Fame Qrsh OF ARy 28 ne

pr esenthd doreptiungs of thepresent MVBNtIvAtIh Gee 3brni; \WBtiGHallYIH heFarPOLNSSIvAE. t he
present invention, preferably one. 5 In another aspect the present

i nvention provides a conpound of the present invention for use as a

phar mageisiripsahd of theggteédit invastii®ahay be upsEe phainiceltidd tefhient 86ording® hod
ers 10 nedji.ated by the actioq of steroi d??julfat ase,

of tregtnent (%f, diﬁord] ?/
such al'fURReNtMEEHOMAQNS. AL GYBbiBgtiqn W 'b?féec(?rdpo'telﬂ hef phPERRcedl : ®rs, such
as est _raletg@;ag@mi. snet @ﬂ?ﬁpﬁ@ﬁ%ﬂéﬁhltb!lﬁéﬁ%fag_ént@mdé e/.g.f redb(%&lﬁé,! %Cd.lr@tﬂ*ﬁx\',% _swr:]h
as,_ senil, ement.ia including A zheiner's disease, prefer y acne, e
t ré@t n@ﬁ'g %@g%si IgQteetingin &?@%&ﬁ%h?)@ aaa&%mee@rlgy(ﬂraﬁ@@anws-"s uch treatment an
ef f ect méthoxgpRenyl]-20haphilesiBadN erapéoritRRepives 8. 1 NVRAH7T&Predhadt,3,5(100he form
of a pPar %c,eut | cg_l 15 COHF%?EIW% ion, Treatnent includes treatnent and
r ophy '&Rr<J-Inebi 7-€igk B-Ehlgk roxy-hd 28 mRtaye-4s PERaSAgIEN: 40- diotk sedur se,
prophny _ :
vary degenhe®yS¢nering)f fitibacsAas) ﬁbch'faﬁ%r)ﬁhl%ﬁ’ﬁy%ﬁhls, nalLying eAAstohy8in A,
phar makoki neti c (ilata of a conpound, of the present ) o
azithromycin, clarithromycin, roxythromycin; tetracyclines, lincosamid-antibiotics, such as
15 clindamycin (methyl 7-chlor-6,7,8-tridesoxy-6-(trans-1-methyl-4-propyl-L-2-pyrrolidin-
carboxamido)-1-thio-L-threo-a-D-galacto-octopyranosid), azelaic acid (nonanedionic acid),
nadifloxacin; dapsone, benzoyl peroxide; keratolytics, such as salicylic acid; anti-
inflammatory agents, such as corticosteroids, pimecrolimus; steroid 5a-reductase inhibitors.
For the treatment of breast and endometrial cancer further pharmaceutically active agents
20 include aromatase inhibitors, such as anastrozole, letrozole, exemestane.
Combinations include
- fixed combinations, in which two or more pharmaceutically active agents are in the same
pharmaceutical composition,
- kits, in which two or more pharmaceutically active agents in separate compositions are sold
25 in the same package, e.g. with instruction for co-administration; and
- free combinations in which the pharmaceutically active agents are packaged separately,
but instruction for simultaneous or sequential administration are given.

In another aspect the present invention provides a pharmaceutical composition comprising a
30  compound of the present invention in association with at least one pharmaceutical excipient,
e.g. appropriate carrier and/or diluent, e.g. including fillers, binders, disintegrators, flow
conditioners, lubricants, sugars and sweeteners, fragrances, preservatives, stabilizers,
wetting agents and/or emulsifiers, solubilizers, salts for regulating osmotic pressure, buffers.



20 i nvention enployed, the individual host, the node of adm nistration and
the nature and severity of the conditions being treated. However, in
general , watogkzsatory results may be obtained if the conpeuncsasad

adm ni stered at a daily dose of fromabout 0.1 ng/kg to about 100 ng/kg
ani mal body wei ght, e.g. convenientI¥9adni ni stered in divi ded doses two to
four tinmes daily. For nost mammal s the total daily dosage is from about 5
ng to about 5000 ng, 25 conveniently adm ni stered, for exanple, in divided

doses HRnb®ef Qétfect tH@@e@erﬂWeﬁron provites apda.dnafceumal bhmposlmseagxonwgm
conpri se, rom about t o about of .a ound of a

pr esent{‘ePFﬁﬁéﬂi'PB‘?Ptioﬁ &?QIP%“S\M %P°H}ef|p53§‘ea°8mé° K&FW@C%Q?P cal ly
acceptable excipient, e.g. carrier, di I uent A conpound of t he present
invention may be adm nistered b gny co ntional route, ? exanpl e

30
ent er aP¥a, Ph@”BaCQLﬁ‘E?'LRSPi”?Rj’SWQE% ay @8@ Arcording) ©- 9119904 49 Ron:

parent REMbl ¥s cBadentiohAICE gdbylgnxxrrgt @mmng cdallhg, &jT@J;‘@MHgBdSr lysphlligiaganous
adm ni stration; or topl cally; e.g. including epicutaneous, intranasal,

i nt r at FTAE4RERS- adrmi ni strat i on; e.g. in formof coated or uncoated tabl ets,
capsul es, injectable solutions or suspensions, e.g. in the form of
anpoul es, vials, in the formof ointnments, creans, lﬁqel S astes, inhaler WO

03/ 082184be fotigwinpExpmpieeferences e iRTeReraluare, in degree eé‘é'grngﬁng @%ks, drops,

SPr ay Syncdrrdete@! 'HIIMR e fcafriddfut MUBIDOS iftnet bdsrwisd indicagpounds  of t he present
invention may be admnistered in the formof a pharnmaceutically acceptable

sal®, Bheﬁoﬂowm@@bbwmlomirwm y in the formof a solvate. The conpounds
of themg;.erﬁglﬂ;, anﬂantl on in the formof a salt exhibit the sane order of
activit ? e conpounds of the present invention in free form

opti onB Cyeﬁhw aoRtate orm of a solvate. A conpound of the present invention
may begggefirftyIBRREMRGUL i cal treatment according to the present

i nventl on alone, oOr in conbination with one or nore other pharmaceutically
act i veDMFeNiN-dinmibrfosna@dephar naceut i cal |y acti ve agents include e.g.

rejq noR@IsmOﬁ, @mp@@gm@m c 10 acid, such as isotretinoin; tretinoin (Roche);
adapal ene (6-[3-(1-adamantyl)-4- nethoxyphenyl]-2- napht hoi ¢ acid); oral
cont r aBMSQ: diseethysigfoxidg. nor- 17a- pregna-1, 3,5(10)- trien-20-in-3, 17-diol,
6- Chl or-17- hydr oxy-1 a, 2a- net hyl en-4, 6- pregnadi en-3, 20- dion, such as

Di ane(r) (Schering), antibacterials, such as erythromycins, including
erythromycin A, azithronycin, clarithromycin, roxythromnycin;
tetracyclines, |lincosam d-antibiotics, such as 15 clindanmycin (nethyl
7-chlor-6,7,8-tridesoxy-6-(trans-1-nethyl -4-propyl -L-2-pyrrolidin-



car boxam do) - 1-t hi o- L-t hreo- a- D- gal act o- oct opyranosi d), azelaic acid
(nonanedi onic acid), nadifloxacin; dapsone, benzoyl peroxide;

ker at ol yt wosq3/sesah as salicylic acid; anti- inflammatory aganmmz/osaeh as
corticosteroids, pinmecrolinus; steroid 5a-reductase inhibitors. For the
treatnment of breast and endonetri al -té&ncer further pharmaceutically active
agents 20 include aromatase inhibitors, such as anastrozole, |etrozole,
exenmestane. Conbi nations include - fixed conbinations, in which two or

nor e ?amcqutically active agents are in the sane pharnmaceuti cal

conpo - kits, in which two or nore pharnmaceutically active agents in
separ N-f4qvpAminboaboayk5-4xfluoropiethyl- nhwybhmpepdmy&]g@mrp]-gulf@pylm 5-

[ nstruct|o for (i dm n| S ratlon and - free conbinations in which the
phar ndtigtiiuoreme 'é\ﬁ' $hts are packaged separately, but instruction

for signy. |1NamﬁxH@sLﬂrbn\%l)“—ﬁemtarraholwbéndinet1r-earbaxvliaaeiddérvbntvlels’wr anot her aspect
the present | Ke) rovides a. ceutical | |ng a
30 Sc orfheRInEPNgT %C&g BF%E’@H@"?W@@ rﬁ’fﬂ%(iﬁ”?‘ "?ﬂé ﬁ%’?‘fg(g %%t hh ggefeas § e
phar magaufirfiak ire X0 @i 6Nt 2-difmeghoxppiianpils @flexabior tari Ok Frafitent , e. g.

I nders, dis

| udi fill

Sugar STEeP eblabed selent s PrgpciEtahs BiaieRt G rbyfle of Bl @%aﬁé@w'“?f‘“a”t >
agent sar@rm{gg},]p@rpgr@la‘ré ﬁlt@‘e% 3214 glm ngti'lr'?tg rgg‘?/l% it subjected éq ahratratog raphysni tc .

ressure urrers (S ec e
Br esentilicR9ek ArNAMIReRH fﬂ@g) ensiiamingl-atnend 'QF% ‘89'?? ??)'ﬂ?%gé@w&s%ggt o the
gr@z ?rﬁbéﬂgé/@m,?]pam ;i%j’{ Iﬂrﬂtg{mrz(mms 6m3mczt1h(erm 2 ated(me2i), 2.5362. 72/e

| , €.(0.

el ogby 20 371 @ el Rotp-5o8 amae Al ohal toefy CHAY RiathE =BRGP aB g,

coat i ng,1Hi ‘ﬁ?@l(tvﬂﬂﬂ 7086 waawaum(omopem 30013, 8.36047.0WiS6Bxanpl e

ref erences to erature ar e Centlgrade and are uncorrected.
' HNVR &2, 63710i6e31 %ﬂl@ 128 4@9@?%5$¢1%29{5%ot herwi se i ndicated. 10 The fol | owi ng

abbr e‘éB?_W(P—B@)CﬁMPléﬁ@ﬂM béﬂgl&lamlﬁ%lsfulf@‘ |-B - bis-tfubEsmehyienaamidat e BOC:
tert. NE H

h
15 280y mg ¥dusopropyl -ethylamine and 1.28 ml o %/ n- propnFrlJWospei'tomc anhydride (50%
solution in DMF) are added to a solution of 400 mg of 4-[N-(aminosulfonyl)-benzylamino]-

piperidine-1-carboxylic acid tert.butylester and 560 mg of 3,5-bis-(trifluoromethyl)benzoic
acid in 15 mi of DMF. The mixture obtained is stirred for ca. 4 days at RT, solvent is
evaporated and the evaporation residue is treated with EtAc and washed with 1 N HCI, sat.
20 NaHCO; solution and brine and dried.From the dried residue solvent is evaporated and the
evaporation residue obtained is subjected to chromatograpy on silica gel. N-(1-BOC-4-
Piperidinyl-benzylamino)-sulfonyl-3,5-bis-trifluoromethyl-benzamide is obtained.
'H-NMR (DMSO) &: 1.28-1.40 (m, 9+2H), 1.60 (m, 2H), 2.54-2.70 (m, 2H), 3.80-3.94 (m,
2+1H), 4.55 (s, 2H,CH2), 7.18 (t, 1H), 7.27 (d, 1H), 7.37 (d, 1H), 8.26 (s, 1H), 8.46 (s, 2H),
25  12.6 (broad, 1H, NH).
C) N-(4-Piperidinyl-benzylamino)-sulfonyl-3,5-bis-trifluoromethyl-benzamide in the form of a
hydrochloride
A solution of 650 mg of N-(1-BOC-4-piperidinyl-benzylamino)-sulfonyl-3,5-bis-trifluoromethyl-
benzamide in 5 ml of CH,Cl, is treated with 60 ml of 3 N HCI (gas) in diethylether. The
30 mixture obtained is stirred for ca. 12 hours and solvent is evaporated. N-(4-Piperidinyl-

benzylamino)-sulfonyl-3,5-bis-trifluoromethyl-benzamide in the form of a hydrochloride is
obtained."H-NMR (DMSO) &: 1.72-1.86 (m, 4H), 2.90 (m, 2H), 3.20-3.3 (m, 2H), 4.15 (m,
1H), 4.60 (s, 2H, CH2), 7.31 (t, 1H), 7.40 (t, 1H), 7.48 (d, 1H), 8.38 (s, 1H), 8.48 (s, 2H),
8.48 and 8.75 (broad, 2H, NH).



15 RT: roomtenperature DMSO di met hyl sul f oxi de WO 03/ 082842 PCT/ EP03/ 03214
-16- Exanple 1

N-[[4-[ 1- wooaroszsagar bonyl - 5-tri fl uoronet hyl - phenyl )] - pi pericdi/EBoBH3AWi noj - su
| fonyl -3,5- bis-trifluoronethyl-benzanm de A)

4-[ N- (Anmi nosul fonyl ) - benzyl ami nol - pi-déri di ne- 1- car boxyl i ¢ aci d
tert.butylester 5 A solution of 2.05 g of

4- benzyl am no- pi peri di ne-1-carboxylic acid tert.-butyl ester and 3.39 g of
sul f a”bf’ﬁ 1401 X8 Anitho @b dhyRs Wit kdhatby ShBANE-piceritmyi- b 1dmiholcsulford)- hour s.
Fromthe mxture obtal ned solvent 1S evaporated, the evaporation residue
obt ai n&ﬁﬂﬂ&@&ﬂﬁ&hﬂﬁ&@&l‘% and unsol ubl e parts are filtered off. The
filtra § I%Qrd—@-trﬁ!d@io“n?étﬁ‘ﬂ-b%ﬁz&ﬁl&@ﬁﬁ& 230 OB O, $ird b@e?edg@'a

4[N—( ony - benzyl amno-plper dlne- -carboxylic achl

tert. bsnlbytioegfémm afN-(ypievidiayl-bepzylamingsulfon W'%‘DK&%P thyl 30-7.41
gS/ng l? E?wb g@ﬂ)&l r|d3|'i9 15 fl é\SD%SZ)ZThé ;%ﬁ@fé obththed & sfitreltfér. cal4 burs

83- 8. CH bs 1
. 7. 28150t and Ke§Qsly r@Bo‘(eui bylfllﬂrgtlon( §9IV§®meih@[5§Ueﬁ3f Obta'@gk'%ﬁva%ati% 43. 35,
47 118@6théévap<7rgtld¥?vesﬁgg 150:§.|bjé'c?e7d lﬂ%hrdh@a%éﬁ'aph 88 sih&a gdidA-[fu8R-(2B)

errdin -benzx'pam no) - sul f onvl -

5 b| S- Aﬁi@bﬁ@ﬂbﬂfﬁ:‘lﬁﬂvo@ﬁﬁﬁ‘é{ Ry tgiperisinyiesrylaminglsHiEsyl-3etisz| ani ne and
; §§| l’ﬁqﬂ%ro@e@ﬁ@@e‘!ﬂz%ﬂﬁ?@ﬂ keff @WWMF@@M% ®: Wbutm)@nwn)%i (@ gHpdded to

N- am nosu benzyl a

pi Her i 341a®12|dh|3k7&<(m i) 6% (3 @H Cb'@hﬂ@sé{e H)aﬁ<?3560%7 é§ (d, 1H) 7.32(d,
3,5-bi g ”41f ?fgfdk):’»l&alaeﬁ‘ﬁqgﬂ (G! m) BaTbrdd, AYFNHY 1 2sX iy, €

obt ai ne |s s irré or ca. 4 RT,"solvent is evaporated and the
evapor 8#b6d¢» 2si due is treated W|th EtAc and washed with 1 N HCl, sat. 20

A-S,%EEISJ S

chrorratﬂﬂgmpﬂuhbsmzaﬂu@ el . N—(ll Boc-4-
Ob g ng%ﬁ%ﬁﬁmyt%%@qgé%{)%%-tnr%o?orhétﬁgtaﬁewsa%mrmql- P 513162' S (m

2H), 3s@ng-3- b(smnﬂuqemetlwl bmz@mlqesaregﬁsgja@q in 20 mbof MeOb thgmixtured, 1 H),
7.37 ( gbtafhe & W% %%en%?eid for &4 42@10%1& d30° %H}l grgs@née??f1d by ﬁ’a?lgdluﬂ‘l i NH. O

N- (4- Prperi am no) - sul fonvl - Is-trifluoronethyl-benzam de in
t he f ocharcdal aThempdnlyﬁihﬂ iﬂtarejboff and the filtrate obtained is subjected to chromatography

on silica gel. N-[[4-[1-(2-Aminocarbonyl-5-trifluoromethyl-phenyl)]-piperidinyl]-amino]-

20  sulfonyl-3,5-bis-trifluoromethyl-benzamide is obtained. mp 192-195 °C. 'H-NMR (DMSO) &:
1.58 (m, 2 H), 1.94 (m, 2 H), 2.77 (m, 2 H), 3.11-3.21 (m, 3 H), 5.8 (broad, 1 H, NH), 7.32 (s,
1 H), 7.36 (d, 1 H), 7.69 (broad, 1 H), 7.74 (d, 1 H), 8.16 (s,1 H), 8.22 (broad, 1 H), 8.48 (s, 2
H).

25  Analogously to the method as described in example 1 but using appropriate starting

materials compounds of formula
0]

3s$ S

gJU
Q
IZ
—m:o
IZ
Pyl

O

are obtained, wherein Rsss and Ry are as defined in TABLE 1 having a melting point as
defined in TABLE 1:
30



A solution of 650 ng of

N- ( 1- BOC- 4- pi peri di nyl - benzyl am no) - sul fonvl -3, 5-bi s-trifl uoronethyl -
benzam dewiow3®smd420f CH(err)Cl (err) is treated with 60 nl refT/EBroBlosdTh ( gas)
in diethylether. The 30 m xture obtained is stirred for ca. 12 hours and
solvent is evaporated. N-(4-Piperidi-rigl--

benzyl am no) - sul fonyl -3, 5-bis-trifl uoronethyl -benzam de in the formof a
hydrochl oride is obtained.(err)HNVR (DVBO) (err): 1.72-1.86 (m 4H), 2.90
(m 2H), 3.20-3.3 (m 2H), 4.15 (myagleH) . 4.60 (s, 2H CH2), 7.31 (t, 1
H, 7.40 (t. 1 H, 7.48 (d 1 H) 838 (s 1 H 848 (s 2H 8 48 and

8. 75 [ Example 2H, NH). WIR{3/ 082842 PET/ EPO3/ 0R4 -17 D) m.p.
N-ff4—f—L—£-2 Al-R-eea-bervH—b—i-tF-toraretiv—phery ) —pt+per—atayti=Perzyl am
nol - sul f ohyl - | 3, 5- bi y Cf%rret hvl|- benzarrircj §82 ng of 192-185

2-flupro-4-triffl uorone
to a | solution of 570
N- (4- pi peri di nyl - benzyl afm no) - sul f onyl - 3, 5- bils fl uoronet hyl 5 benzam de
hydroghloridelin 15 m ofeDVBO. The rfi xture o ped is stirred for ca. 4

hours| at 150|and K2COB s’ renoved by filtratiof. Solvent|fromthe filltrate
obt ai hed is eyaporated and the evapqration resjdue is supjected to
chronmpt ography on silica gel. N[[4-][j1-(2- 3

1 Aar hnanvl C_+ vy £l oiny ~ et bl nl,-.,-..ml\1_ni.ﬂ ..i.-.li a1t ]
AmM nogarb H—o—t++TH6t Bty phieny T PP Nﬁ]_zj DENEY fonyl
1

benzam de fand 430 ng|of K(err)CO(err) are added

a9

-3,5-pis-“trifl uoronet hylf benzam de ils obtain NMR (DVSO) " 67 1. 60- 1. 76
(m 4H), 2.72|(m 2 H, 4.b65 (s, 2H, CH2),
7.14 (t, 1 H ) 7.23 (t, 1H, 7.41 (d, |1
7.59 [broad, 1 H, NH),
8.45 (s, 2H). |E)
N-ff4:fl-(2-Amn nocarbonvl -5-trifluorqgnethvl-phextyl)]-piperidinyl]-amnol-su
| fony|-3,5-big- trifluoromethvl-benzdam de 15 838y of
N-[[4;[1-(2-am nocarbonyl -5-trifluorgnethyl -pheny )] -piperidinyl]-benzyl am
nol - stuHgnyt35=bis=trrftuorpmethyt=benzamge arg drssofved54=30 1| of
MeCH and The m xture it 2 g')is hydrogenate rNﬁéa. 12 h03?21§? 401{in
the presence of 10 %p umon charcoal. The

and the filtrate obtai neg subj ectgd to Chxor
N-[[41[1-(2- Am nocar bonyl | 5-trifl uorgnet hyl -
sul fopyl -3, 5-bis-trifluor@mmet hyl - benzam de is
"HNWVR (DVBO) [6: 1.58 (m 2 H, 1.94 (m 2 H),12.77 (m P H, 3.11-3,21
(m 3j{H, 5.8|(broad, 1 H NH, 7.32{(s, 1 H,cf. 36 (d, L H, 7.69 (hroad,
1H,{7.74 (d| 1 H, 8.16 (s,1 H, 8.]22 (broad, 1*H), 8.4B (s, 2

) CF, o) 190°

/“\ decomposition
O—C(CH,),

J1®(m 2H), 3.78 (
. 7.26 (d, 1 H)

(d, 1 H, 8 08 (Db H NH). 8.12 (s. 1@1):

catalyst|is filtered|off
Qgr aphy | on silica gel.
)] -piperidinyl]-amno] 20
di ned. np 192-195 C.

CF

Example 5
3,5-Bis(trifluoromethyl)benzoyl-sulfamic acid N-BOC-piperazineamide
5 A) N-BOC-piperazine-N'-sulfamate
612 mg of amidosulfonyl chloride in 20 ml of CH.ClI, are added to a solution of 1 g of BOC-

piperazine and 1.085 g of triethylamine. The mixture obtained is stirred for ca. 6 hours at 0°
and allowed to warm to RT overnight. Solvent of the mixture obtained is evaporated , the
evaporation residue obtained is dissolved in ethyl acetate, washed with H,O, dried and

10  concentrated. The concentration residue obtained is subjected to chromatography on
silicagel. N-BOC-piperazine-N'-sulfamate in crystalline form is obtained. m.p.: 167-171°.



H). 25 Anal ogously to the nmethod as described in exanple 1 but using
appropriate starting mnaterials conpounds of formula O O Rays N N SN R3ss
Is$ H 11 wo @3osza4e obt ai ned, wherein R3ss and Ross are as mAiLrwem3iim TABLE
| having a nmelting point as defined in TABLE 1: 30 WD 03/082842

PCT/ EPO3/ 03214 -18 TABLE 1 Exanple-R8SS R4S5 MP. 1 CF3 0 NH2 192-195 F3
CF3 2 d 0 NH2 215-220 C CF3 3 C 0O NH2 149-152 C / CF3 4\ CF3 O
190 O C(CH3)3 deconposition [/ CF3 Exanple 5

3 5 Bi é)(é sieﬁémmn%mehwl)bewyuwmbraams@mapé\daﬁﬁxarmu@erazn neanide 5 A)

_P perazine-N -sulfanmate
o a solution of 195 mg of N-BOC-piperazine-N'-sulfamate and 148 mg of triethylamine are

added 406 mg of 3,5-bis(trifluoromethyl)benzoylchloride in 50 ml of CH,Cl,. The mixture
obtained is stirred for ca. 20 hours at RT, solvent is evaporated , the evaporation residue

5  obtained is dissolved in EtAc, washed with H,O, dried and concentrated. The concentration
residue obtained is subjected to chromatograpy on silica gel.
3,5-bis(trifluoromethyl)benzoyl-sulfamic acid N-BOC-piperazineamide in crystalline form are
obtained. m.p.: 185-190°. "H-NMR &: 1.4 (s, 9 H, BOC), 3.0-3.2 (m, 4 H), 3.3-3.5 (m, 4 H),
7.78 (s, 1 H), 8.28 (s, 2 H).

10
Analogously to the method as described in example 5 but using appropriate starting
materials compounds of formula

/ \ ﬁ /“\
R,i—N N—S—N~ TRy g
N/ I H

wherein Rgs and Ry, are defined in TABLE 2, having the melting point as set out in TABLE 2
15  are obtained:

TABLE 2
Example . Rss Ras m.p.
5 CF, ) 185-190°
\©/ /U\O—C(CH3)3
CF,
6 Cl 0 172-175°

cl /U\
0—C(CH

3)3

7 \©/m Q 200-203°
Cl




612 nmg of am dosul fonyl chloride in 20 m of CH(err)Cl(err) are added to a
solution of I g of BOC- piperazine and 1.085 g of triethylam ne. The

m xt ure omos3rszB4zs stirred for ca. 6 hours at 0 and al | eeadERoG/08EE M t O RT
overnight. Solvent of the m xture obtained is evaporated , the evaporation
resi due obtained is dissolved in et mzlo'acet ate, washed with H2O, dried and
10 concentrated. The concentration residue obtained is subjected to

chromat ography on sil i cagel . N-BOC-pi perazine-N -sulfamate in crystalline
formExQRbfe n€d. mp. - IR/-I7T . WO 0p/ 082842 PR/ EP03/ 03214  -p$.B)
35-Bigs(trifluoronethyl \benzovl sulfant Fl("l d N BQC piperazineanide Tola
sol utlion & 195 ngy o X pr@er azi net N - subX amat e and 148 njy208-211°
triethyl am ne |are add )d mg of 3, 5¢} bi si(/tsjul ugr oret hyl ) benzoyl chl ori de
in 50 mM of CH2Cl 2. The ure obtaiped i StoTr ed-foRyca. |20 hour s |at
RT, splvent ig evaporatedy, the evaporation residue $ obtlai ned is disgol ved

in EtijAc, washed with H20Q, ?I’I ed and copcentrated. The centjration
resi dLue obt ai ned i s subj effed to chr ompat ograpy on silica gel.
3,5'b.S(tvifI'LGannetll_yllu%?ZGyl oulfan c—act I\I'D\.Lf}JI perazit i rRmil

crystjalline farmare obtdgined. mp.: [85-19 'H-NNR b: 1.4 |(s,”9 H |BOC),

3.0-3,2 (m 4 : 778( (s, 2 H. 10
Anal ogously td descri bed|in examﬂ)e 5 si ng| approprijate
startling nmatéd 5 of formula O /--\ | d Ras| \\ / | H
R3S I| s 0 whd d9~Ras are defined in TABLE 2] avingthe mel §i ng
oi ntLas_set d I =N nnrl FABLE-2 l:vamlh RBS—Ras1M P.
E CF3l 0 1¥5-190 -,~o\g@aﬂ 205-208>

195-197°

¢
%

13 Cl 154-157°




CF3 6 d 0 172-175 A AOCCH3)3 7 C 0O 200-203 ",kOC(CH 3)3 C W
03/ 082842 PCT/ EP03/ 03214 -20 Exanple Ras Ras MP. 8 CF3 0 208-211 AOCF3
9 C 0 63w®r3/0828420 / 10 CI 0 205-208 AO C 11 \ CF3 0 NWdA/E¥5310397 F3
CF3 12\ d 0 NH2 193-197 C / CF3 13 d 0 NH2 154-157 \ C CF3 WO
03/ 082842 PCT/ EP03/ 03214 -21 Exanpl-@1Ras R4s M P.

Example R Rus m.p.
14 CF, 0 186-189°

/“\o—c;(CH‘,,)3

CF,




14 CF3 0 186-189 AO-C(CH3)3 CF3 5 WO 03/082842 PCT/ EPO3/03214 -22-

Patent clains 1. A conpound of formula O RLIlI - )~ N11 HRR31 2 O5
wher ei n ewchisr08284R1 and R2 together with the nitrogen atomdmErebiosti4t hey
are attached are piperazinyl, wherein the second nitrogen atomis

substituted by (Cl-6)al koxycarbonyl ©w8by (C6-18)aryl, which (C6-18)aryl
IS substituted by one or nore hal ogen, (Cl-6)hal oal kyl, e.g. CF3,
am nocar bonyl, 10 or - Rl is hydrogen and R2 is piperidinyl, attached via a
car bonpgfepfeRimshe piperidinyl ring, wherein the nitrogen atomis
substituted by (Cl-6)al koxycarbonyl or by (C6-18)aryl, and R3 is
(C6-18)aryl or (C6-18)aryl (Cl-4)al kyl, which aryl is substituted by one or
nmore hal ogegm a&%ﬁﬁggr bonyl, or (Cl-6)hal oal kyl. 2. A conpound of

ectgg romthe

clainml sel group consi sting of conmpounds of formula O O
RASS NNSH NR3SS Iss Il O wherein a. R3ss is
3,5-bis(trifluoronethyl )pherfyl\ ang Rosgjis 2- am'lnocar bonyl - 5-
N—S8—N R
=7 Il H :
2 O
5 wherein either

- R, and R; together with the nitrogen atom to which they are attached are piperazinyl,
wherein the second nitrogen atom is substituted by (C,.s)alkoxycarbonyl or by
(Ce.18)aryl, which (Ce.15)aryl is substituted by one or more halogen, (C,.¢)haloalkyl, e.g.
CF3;, aminocarbonyl,

10 or

- Ry is hydrogen and R; is piperidinyl, attached via a carbon atom of the piperidinyl ring,
wherein the nitrogen atom is substituted by (C4.g)alkoxycarbonyl or by (Ce.1s)aryl,

and

Rs is (Ce.18)aryl or (Ce.18)aryl(Cs.q)alkyl, which aryl is substituted by one or more halogen,

15 aminocarbonyl, or (Ci.s)haloalkyl.

2. A compound of claim1 selected from the group consisting of compounds of formula

0]
wherein
20 a. Ry is 3,5-bis(trifluoromethyl)phenyl and Ry is 2-aminocarbonyl-5-
trifluoromethylphenyl,

b. Rass is 2,3-dichlorophenyl, Ryss is 2-aminocarbonyl-5-trifluoromethylphenyl,
¢. Ras is 3,5-dichlorophenyl Ry is 2-aminocarbonyl-5-triftuoromethylphenyl, and
d. Ry is 3,5-bis(trifluoromethyl)phenyl and Ry is tert.butoxycarbonyl.
25
3. A compound of any one of claims 1 or 2 which is a compound of formula



trifluoronethyl phenyl, b. R3SS is 2, 3-dichlorophenyl, R4ss is

2- am nocar bonyl -5-trifl uoronet hyl phenyl, c. R3s9 is 3,5-dichl orophenyl Ross
is 2-am nowarswesb - 5-tri fl uoronet hyl phenyl, and d. R3ss iRCT/EP03/03214
3,5-bis(trifluoronethyl)phenyl and R4ss is tert. butoxycarbonyl. 25 3. A
conpound of any one of claims 1 or 2-&%hich is a conpound of fornmula WO

03/ 082842 PCT/ EP03/03214 -23- O NHZ O O NNSINCFS HD HI / CF_3
CF3 4. A conpound of claiml selected fromthe group consisting of
conpounds of fornmula Odras N\ N-i I-HNRas s Owherein 5 a Ras is
3,5-bis(trifluoronethyl)pbenyh and Ras is tert. butoxycarbonyl, b. Ras is
2, 3-di chi orophenyl and Ras is fert.but oxycar bgnyl, c. Ras is

3, 5-di chi orophenyl and—Ras is/ter\. butoxycarh d. Jeas is
3,5-bis(trifluoronet «w an mnzy grbonyl, e. Ras is
2, 3-di chi orophenyl any R&s is yl yd rbonyl, . Ras is
3, 5-di chi orophenyl and Ras is benzyl oxyc,c?ir bonyl , ~ Ras is
3, 5-di chi orophenyl @ad Ras i s benzyl oxycarbonyl, hl Ras is
3, 5-bis(trifluoronethyl)phenyl and Ras is 2-am noddibonyl - 5-
trifluoronethyl phenyl, i. Ras is 3,5-dichiorgphenyl and Ras is is
2- am nbcafiseRipourd p{qlglmcﬁ%%@qﬁﬁﬁ%gqo’up consisting of compounds of formula
0]
N PN
R N N—S— R ]
4s \ ) “ ” 3s S
o)
wherein
5 a. Rg; is 3,5-bis(trifluoromethyl)phenyl and Ry is tert.butoxycarbonyl,

b. Ras is 2,3-dichlorophenyl and R is tert.butoxycarbonyl,
c. Ras is 3,5-dichlorophenyl and Ry is tert.butoxycarbonyl,
d. Rss is 3,5-bis(trifluoromethyl)phenyl and Ry is benzyloxycarbonyl,
e. Ry; is 2,3-dichlorophenyl and Ry is benzyloxycarbonyl,
10 f. Ras is 3,5-dichlorophenyl and Ry is benzyloxycarbonyl,
g. Rss is 3,5-dichlorophenyl and Ry is benzyloxycarbonyl,
h. Rss is 3,5-bis(trifluoromethyl)phenyl and Rys is 2-aminocarbonyl-5-
trifluoromethylphenyl,
i. Rss is 3,5-dichlorophenyl and Ry is is 2-aminocarbonyl-5-trifluoromethylphenyil,
15 i- Ras is 2,3-dichloropheny! and Ry is is 2-aminocarbonyl-5-trifluoromethylphenyl, and
k. Ras is 2-(3,5-bis(trifluoromethyl)phenyl)ethyl and Ry is is tert.butoxycarbonyl.

5. A compound of any one of claims 1 to 4 in the form of a salt.

20 6. Use of a compound of any one of claims 1 to 5 for the manufacture of a medicament for
the treatment of disorders mediated by the action of steroid sulfatase.

7. A compound of any one of claims 1 to 5 for use as a pharmaceutical.



15 j. Ras is 2,3-dichlorophenyl and Ras is is

2- am nocar bonyl -5-trifl uoronet hyl phenyl, and k. Ras is

2- (3, 5- bi v w3ioBRs4or onet hyl ) phenyl )ethyl and Ras is is tertpdutrmspsasbonyl .
5. A conmpound of any one of clains 1 to 4 in the formof a salt. 20 6. Use
of a compound of any one of clains 1-£%-5 for the manufacture of a

nmedi canent for the treatnent of disorders nediated by the action of
steroid sulfatase. 7. A conpound of any one of clains 1 to 5 for use as a
|o][1a(r]I mage gw raéthod Eﬁr@%r‘r@ﬂﬂ@‘ﬁcﬁsd?@_é El%@l&‘tf di3R1the _agﬁbﬁ cla fteﬁoi&emm@heﬁﬁhicm eat nent

0 i sorders nediated by the action of .steroid su asge ic t r eat ment
Conpr | ses TRRHE CoBpYseS A asing e SihiSedh Becs S SeR VTR e aHE: oot | ve
anmount  of amobANGIELEEnsYuna iy anen®bf diirismstos.t0 5. 5 9. A pharmaceuti cal
conposition conprising a conpound of any one of clainms 1 to 5 in

associ ation with at |east one pharmaceutical excipient. 10. A
phas mage Ul gharmaesusesli colPBsiBie espidngd 8 cempbiRdef dnyiohB®F cRPRPT k5D anot her

har maceutically acti agent. 10 SC/ 11-Mar-0 15
P assocllati%n w(l;th a\{ Feastgone pharmaceutn%:al excnrpien?f

10. A pharmaceutical composition according to claim 9, further comprising another
pharmaceutically active agent.
10

SC/11-Mar-03
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