WO 2011/ 138393PCT/ EP2011/ 057203 - 1 - TREATMENT OF AUTO MVUNE DI SEASES
Field of the Invention The present invention relates to the treatnent
of Subacuwe 2QutBse®eus Lupus Eryt hemat osus 5(scLE) and r eCatrpdoicosEneous
aut oi nmune conditions. Background of the Invention ScLE is an aut oi nmune
condition affecting the skin whose synptons include symetrical,
non-scarring, erythematous, papul osquanous or annul ar | esions. 10The

pat hol ogy of scLE and rel ated aut oi mune cutaneous conditions is not well

under stood. Synptons can_be_triggered or worsened b xposure to UV |ight
or as a side effect of Mﬁwmﬂé&é@gdi tions. Conventi onal
first line agents for the treatnent of scLE include antinalarials and
locally or systemically applied steroids. However, sonme patients do not
respond to sone or all of the afeldofithadavention treatnments. In 15 cases
where patients do not respond to first line treatnents and/or suffer

adver seTh¢ deesentfipeantion relaten intheumatrasriaiSubgente Sutanerus bupkst Brythemaastis or
azathi opr. i j a.second line therapy. Alternative
secog]nd/ ﬁ?l‘?gaﬁ'%lea? reé%ﬁ?guﬁ@ﬁﬁggg?ﬁgvl ébm' de. However, the use of these
drugs is also not universally successful and is often associated with side
ef fects such as increased susceptibility to opportunistic infection. 20

Thal i dom d I ff f ' , hpat it i t oxi c.
Therefore. there s a noed foRcaoRhdBrins Rivonkl | & 0% &t et s for
scLE and /@t aldy iAo UsndBrPLRIBIAE 1 BEh WioBS syl SRR dNe
range of avallabl'e therapres, particularly for th reat ment of patients

t hat ar somecarring @oytbénatots pepelosguaneus asfanniler esiedsti onal first and second
line treatnments or that experience adverse effects fromthese treatnents.

25 10/D Tbd pAtheRaP BPSLEEMRIEIEbIR0BIMUTE cut@doss ceditionsys nehwelf undeestood.
I nventi g{?mptoms can be triggered or worsened by exposure to UV light or as a side effect of taking

medication for other conditions. Conventional first line agents for the treatment of scLE

include antimalarials and locally or systemically applied steroids.

However, some patients do not respond to some or all of the above traditional treatments. In
15 cases where patients do not respond to first line treatments and/or suffer adverse side
effects, immunomosuppressant agents such as methotrexate or azathioprine are sometimes
prescribed as a second line therapy. Alternative second/third line treatments include
thalidomide. However, the use of these drugs is also not universally successful and is often
associated with side effects such as increased susceptibility to opportunistic infection.
20 Thalidomide also suffers from the side effect that it is neurotoxic. Therefore, there is a need
for improved andfor alternative treatments for scLE and related cutaneous autoimmune
conditions in order to expand the range of available therapies, particularly for the treatment
of patients that are non-responsive to one or more of the traditional first and second line

treatments or that experience adverse effects from these treatments.

25
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In a First Aspect of the invention, there is provided the use of a conpound
of fornmula I: XR3NH2 CH2OR4 (CH2) nCH2OR5 wherein X is 0, S, SO or SO2;

5Ri is havogenyi3giwhal onet hyl, -OH, Cjal kyl, CL.4al koxpCTiRP2di10sT2031Et hOXY,
phenoxy, cycl ohexyl met hyl oxy, pyridyl nethoxy, cinnanyl oxy, naphthyl net hoxy,
phenoxynet hyl, -CH2- OH, -CH2-CH2-OH, £ ., alkylthio, Cl_4alkylsulfinyl,

d Aal kyl sul fonyl, benzylthio, acetyl, ©iftro or cyano, or phenyl,

phenyl C1. 4al kyl or phenyl - Cl _4al koxy each phenyl group thereof being
optionally substituted by hal ogen, CF3, Cl4al kyl or Cl4al koxy; 10R2 is H,
hal ogen, trihal onethyl, Cil ¢ REYri A Avertignet hyl or benzyl oxY; R3
H, hal ogen, CF3, OH Cl 7a ; Xy, phenyl or

Cl_4al k : o i ndependent oy ' f
Forml at LR RecRB e jveitfor Werk s picEERpRERRI Ak comnrdutd of oRRBTLD Ty, 15
H or Cl.4al kyl opgional ybstituRgd by hajpgen; 15and n is an integer

fromlto 4; or a pha accept ablle?sal t, hydrate, solvate, isoner
or prodrug thereof; for £H.OR, I

R, (CH,), CH,OR,

wherein X is O, S, SO or SO;;

5 R, is halogen, trihalomethyl, -OH, Cisalkyl, Ci.alkoxy, trifluoromethoxy, phenoxy,
cyclohexylmethyloxy, pyridylmethoxy, cinnamyloxy, naphthylmethoxy, phenoxymethyl, -CH,-
OH, -CH,-CH,-OH, C,_alkylthio, Cyalkylsulfinyl, C,.salkylsulfonyl, benzylthio, acetyl, nitro or
cyano, or phenyl, phenylC,.alkyl or phenyl-C,4alkoxy each phenyl group thereof being
optionally substituted by halogen, CF3, Cy,alkyl or Cq.,alkoxy;

10  R;is H, halogen, trihalomethyl, C,.salkoxy, C,.7alkyl, phenethyl or benzyloxy;
R: H, halogen, CFa, OH, C,salkyl, C,.alkoxy, benzyloxy, phenyl or C,_alkoxymethyl;
each of Ryand Rs, independently is H or a residue of formula (a)

/ORS
—ﬂ\ORg
o (@)
wherein each of Rg and Ry, independently, is H or C,.;alkyl optionally substituted by halogen,
15 andnis aninteger from 1 to 4,

or a pharmaceutically acceptable salt, hydrate, solvate, isomer or prodrug thereof;

or a compound of formula Il

R X R3a

1a a

NHR

42 R6a
CH Il
RZa ( Z)W/i:(

OR,,

wherein
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wherein WO 2011/ 138393PCT/ EP2011/ 057203 - 3 - RI, is hal ogen,

trihal omethyl, Cl_4al kyl, Cl1_4al koxy, Cl1 _4al kylthio, Cl1_4al kylsulifinyl,
Cl_4al kylwol2homgi3e3ar al kyl , optionally substituted phenexy/Ereoiaosi2ky| oxy;
R2a is H, halogen, trihalonethyl, d Aal kyl, d Aal koxy, aral kyl or

aral kyl oxY; R3a is H, hal ogen, CF3, QJ@I_kyI , O _aal koxy, Cl_4alkylthio or
benzyl oxy; 5R4a is H, Cl4al kyl, phenyl, optionally substituted benzyl or
benzoyl, or lower aliphatic C 1_ sacyl; R5a is H, nonohal onet hyl,

Cl_4al kyl, Cl1_4al koxy-net hyl, Cl 4al kyl -t hi onet hyl, hydr oxyet hyl

hydr oxyRndpyhalogshe tiHalomethyl k $hsalkeh_Gadalkony| Ce«alkvﬁlvlfz-yﬁwet'kvﬁe'af'nvﬁ Gy-3fy-

G _aal ky's',ulféﬂgférquﬁsgat(i)oﬁ%éﬁogﬁﬁégtrﬁd BhdnBsy Gusrakiiokgr mul a (a) as defined

above, Xa I na Is an integer of 1 to 4; or a

phar macgufd H?h%lﬁgeﬁﬁ%ﬁd?\%tﬁyl?@!.falkyhmﬂﬂc&y, salcypdrralkporer or prodrug

t her eof e manufacture of a nedi canent for the treatnent or

prophyl gxiisHORalgGdr-CHIdC Lalkgit €9, aheny! 6] BymAo eHbérgRyy, condi tions.

5 Ra, is H, Cqsalkyl, phenyl, optionally substituted benzyl or benzoyl, or lower aliphatic C ;.

sacyl;

Rs, is H, monohalomethyl, C,alkyl, Ci4alkoxy-methyl, Cisalkyl-thiomethyl, hydroxyethyl,
hydroxypropyl, phenyl, aralkyl, C..,alkenyl or —alkynyl;

Rea is H or Cqalkyl;
10 Ry, is H, Cqsalkyl or a residue of formula (a) as defined above,
X,is O, S, SO or 80O,; and
N, is an integer of 1 to 4;
or a pharmaceutically acceptable salt, hydrate, solvate, isomer or prodrug thereof;

in the manufacture of a medicament for the treatment or prophylaxis of scLE and related

15 autoimmune cutaneous conditions.

In a Second Aspect of the invention, there is provided a compound of formula | or Il as
defined in the First Aspect of the invention or a pharmaceutically acceptable salt, hydrate,
solvate, isomer or prodrug thereof, for use in a method for the treatment or prophylaxis of

scLE and related autcimmune cutaneous conditions.

20  In a Third Aspect of the invention, there is provided a method of treating or preventing scLE
and related autoimmune cutaneous conditions comprising administering to a subject in need
thereof a therapeutically effective dose of a compound of formula | or Il as defined in the
First Aspect of the invention or a pharmaceutically acceptable salt, hydrate, solvate, isomer
or prodrug thereof.

25 Detailed Description of the Invention

Autoimmune cutaneous conditions

Autoimmune cutaneous conditions related to scLE include Acute Cutaneous Lupus
Erythamatosus (acLE), Bullous Lupus Erythematosus (bLE), Chronic Cutaneous Lupus
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In a Second Aspect of the invention, there is provided a conpound of
formula | or Il as defined in the First Aspect of the invention or a

phar mmcewoDcallps®mdcept abl e salt, hydrate, solvate, | SOREI/ERROIPOSTEORIQ

t hereof, for use in a nethod for the treatnent or prophylaxis of scLE and
rel ated autoi mune cutaneous conditions. 20ln a Third Aspect of the
invention, there is provided a nethod of treating or preventing scLE and
rel at ed aut oi nmmune cut aneous conditions conprising adm nistering to a
subject in need thereof a therapeutically effective dose of a compound of
f or nul aEnythamatesuas(cgelE), nibypertronhine LEpyss Erytagrpatoses (Bl iLwwentEryihepatopus

phar mcﬁ%@g{sglﬁg@%@%%rsﬁﬁ%atfo&%/ﬂft%ﬁusgﬁt)fate’ i somer or prod rug

t her eof ription o e I nvention Autoi nmune cutaneous
condi tions Autoimune cutaneous conditions related to scLE i nclude Acute
Cut aneofatienypepulation: hamat osus (acLE), Bul | ous Lupus Erythenatosus (bLE),
Chroni ¢ Cutaneous Lupus WO 2011/ 138393PCT/ EP2011/ 057203 - 4 - Erythamat osus
(ccLE), Thdy pomboondsi forluseum ey inkentonosay keh anjnidtensd stoBpatientsnas @s figst or

P jciliti L d L E . i . j ;

popdl arTesatecksBeier Rah Goltt  BR IR Hmag i ot ¥ hidfuenate,

pat i ent adrainisteréd 1ts tpatients mssa divstdiinehthedapyi fre at uetheppspdoh chthevspeeotiorpfthe he

i ti th ds. of the ir i ], i

rer | s ST oR are Al S Bpte PARGRT IS o S e BT LERES 0.

t he i nvignttraslitionakfiat ine trebtmards Q. patimalaralsr afd/eciooally erosystemigaliyeapmiied
ffect b diti | of i [ t . £ i al

ocal |y, L BBARTP s ety e 0tEt 3 edimudioh B BhiSedBto

t helCconpatientss reffactdng tonveradverselyr affedfed riys ttraditidnalosectddplinei traatmentst ekt ory

to, d I ff , it i- ne. .
| mmunonBR i GlaRies S et i el BT otk FRE berehadne .
second fréatmehtseachastisalidomiieas t hal i dom de. Conpounds for use in the

invention Wth regard to the conpounds of fornulae (1) and (I1), the term
" hal ogegom 858&Sin tHeinleM@npi ne, chlorine, brom ne and iodine. The term
"tri hal Uﬁ?ﬁggﬁgq—encorrpasses trifluoronmethyl and trichloronethyl. "Cl 7
al kyl " epconpasses, strai ght-chai.ned or  branc al. kyl ,, - hyl ,
o ooy WREBBAES o trB. Agnsblnas of SRy RA I nd s, ncogbr FRE S hassBh
" opt5 onfldrinie StiGririel biamting ard dite. he dempaYsedomatiyb ehtcdrapasep tréfluoromahyups
and those, th have, af . an psition of its .henzene ring, . a, hal n_atom
such as®td JB&IHQ{BWeﬁ'Wl'orq1ﬁe,¥|kﬁr JHCREPAPRES 563'9@‘&%&5',3% Py PS@E@%I ,e‘?g.
Cl_4f1th|aﬁbtrqr, e yhadrisepr Visoprbsyl t lﬁut{)n i"-laltlﬂl ksgmhtyl” haeyll bnhim?lalmd prgam'mptimgany
"aral kyl oxy. group" enconpasses_benzyl,. di phenyl net , net an
oneny| SRR PR sRe bt TR ardhs 4 Gard. e ravE! at
" Cl. 4al &y phditdn of €8l bémdeng! ring, fal malbgeroatoimClsuck ak Kidosing,f ehiorine, erdinpasdes
straight-chaiped or brapnched Cl_4alkyl, e. net h Lthyl, propyl . .
i sofft opiPAingy krE’HPWetw'eem?ﬁ‘ig ar ﬁéﬁﬁ]rh(%(ﬁal fhfg Eﬁﬁ'ﬂstaf%ll%}fleaasa%alafﬁlfy?ﬁ%‘%"or
enconpasf#siRyloxy group”" encompasses benzyl, diphenylmethyl, phenethyl and phenylpropyl. Any
Ci+ alkyl moiety e.g. as present in "Cqsalkoxy", "Ci.alkylthio", "Ci.,alkylsulfinyl” or "C,.
salkylsulfonyl” encompasses straight-chained or branched Ci.alkyl, e.g. methyl, ethyl,
propyl, isopropyl or butyl. The phrase "optionally substituted aralkyl group” encompasses
25  unsubstituted aralkyl groups and those that have, at any position of its benzene ring, a
halogen atom, such as fluorine, chlorine, bromine and iodine, triflucromethyl, lower alkyl
having 1-4 carbon atoms, or lower alkoxy having 1-4 carbon atoms.

Preferred compounds of forrula | are compounds of formula la
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25 unsubstituted aral kyl groups and those that have, at any position of its
benzene ring, a hal ogen atom such as fluorine, chlorine, brom ne and

i odi ne, twoOf2buarsesvet hyl , | ower al kyl having 1-4 carbon &Comr®2010/051208er
al koxy having 1-4 carbon atoms. Preferred conmpounds of formula | are
conpounds of formula la WO 2011/138393PCT/ EP2011/057203 - 5 - wherein

R2, R3, R4, R5 and n are as defined above; and R6 is hydrogen, hal ogen,
Cl. 7alkyl, C1_4al koxy or trifluoronmethyl. 5Further preferred conpounds of
formula (la) are those wherein R3 is chlorine, e.g. OH

2- am no- 2-[ 4- (3-benzyl oxyphen yl thio)-2-chlorop hen yl]ethyl-propane-1,
3-didl and ik bspondi ng phosphat e derivative, phosphoric acid

mono- 2- ani no- 2- y h pinQ)+ 2- chl or ophenyl ] et hyl - propyl ]
ester. 10The phosphori i i‘

nmono- 2- am no- 2- [ 4- ( 3- benzyl gxyp oro !et hyl 03)pr opyl ]
ester can be prepared enanti OREL| re m}m res described in
WO 2005/ 021503 to gi ve:

wherein
R.. Rs, R4, Rs and n are as defined above; and

Rs is hydrogen, halogen, C,.7alkyl, C,.;alkoxy or trifluoromethyl.

5  Further preferred compounds of formula (la) are those wherein R; is chlorine, e.g.

Q/o s ci
OH
OH

2-amino-2-[4-(3-benzyloxyphenylthio)-2-chlorophenyl]ethyl-propane-1,3-diol

and its corresponding phosphate derivative, phosphoric acid mono-2-amino-2-{4-(3-

benzyloxyphenylthio)-2-chlorophenyllethyl-propyl] ester.

10 The phosphoric acid mono-2-amino-2-[4-(3-benzyloxyphenylthio)-2-chlorophenyl]ethyl-
propyl] ester can be prepared enantiomerically pure by the procedures described in
WO 2005/021503 to give:
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WO 2011/ 138393PCT/ EP2011/ 057203 - 6 - Phosphoric acid
nmono- { (S) - 2- am no- 4-[ 4- ( 3- benzyl oxy- phenyl sul f anyl) - 2- chl or o- phenyl ] - 2-

hydr oxymewbybtimss3ph} est er or 5Phosphoric acid PCT/EP2011/057203
nmono- { (R) - 2- am no- 4- 14- ( 3- benzyl oxy- phenyl sul f anyl) - 2- chl or o- phenyl | - 2-
hydr oxynet hyl -butyl | ester Preferred cogpounds of formula Il are conmpounds

of fornmula (1la) wherein 10Y is 0 or S; and R2a, R3a, R5a, R7a and na
are as defined above. Preferred corrpounds of forrrul a (1lla) are those
wherein R3 is chlorine, Z(:g) 2-am no-4-14-

2]

benzy| oR§qsREAYE 8did geno={hrHriretif(: W?WP'ER%@HE@W' oA-chleRePhedy-és pondi ng

phosphogy friethyl-butyljest
nono- 2- ayrﬁ;%)g F% yéeesn%u oxyphenyl t hi 0) - 2- chl or opheny1] - 2- et hyl but yl ]

ester; o~

P
P
HO” \\ OH
0

5  Phosphoric acid mono-{(R)-2-amino-4-[4-(3-benzyloxy-phenylsulfanyl)-2-chloro-phenyl]-2-
hydroxymethyl-butyl}ester

Preferred compounds of formula Il are compounds of formula (lla)

O Y 3a
NH lla
OR
(CH.) n/‘/\ 7a
R;a 2 Rsa
wherein
10 Yis OorS; and

Rsa Ria, Rsa, R7; and n, are as defined above.

Preferred compounds of formula (l1a) are those wherein R; is chlorine, e.g., 2-amino-4-[4-(3-
benzyloxyphenyithio)-2-chlorophenyl]-2-methylbutane-1-ol; the corresponding phosphoric
acid mono-2-amino-4-[4-(3-benzyloxyphenylthio)-2-chlorophenyl]-2-methylbutyl] ester; 2-

15  amino-4-[4-(3-benzyloxyphenylthio)-2-chlorophenyl]-2-ethylbutane-1-ol; and the
corresponding phosphoric acid mono-2-amino-4-[4-(3-benzyloxyphenylthio)-2-chlorophenyl]-
2-ethylbutyl] ester.

Compounds of formulae | and Il are known and are disclosed e.g. in W003/029205, WO
03/029184 and WO04/026817, respectively, the phosphorylated derivatives being disclosed
20 e.g. in WO04/074297, the contents of which being incorporated herein by reference in their
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15 am no- 444- ( 3- benzyl oxyphenyl t hi 0) - 2- chl or opheny1] - 2- et hyl but ane- 1- ol ;
and the correspondi ng phosphoric acid

nono- 2- arvoeetidisi93- benzyl oxyphenyl t hi 0) - 2- chl or opheny 1 pEeTa Petinpstzos yi |
ester. Conpounds of fornulae 1 and Il are known and are discl osed e.g.
in W031029205, WO 03/029184 and W04/926817, respectively, the

phosphoryl ated derivatives being disclosed 20e.g. in WO04/074297, the
contents of which being incorporated herein by reference in their WO
2011/ 138393PCT/ EP2011/ 057203 - 7 - entirety npounds of formulae | and ||
may be gmwar edampeurtss ef fseylaen| an@dbrrtﬁytlaﬁj prw%ﬁéé%scquﬁes'prﬂhoyﬁaﬂ &d
derivatj &L conpounds of formula (1), e.g., phosphoric acid nono-2-

am no- 2[e4 %?3 enzyl oxyphenyl t hi 0) - 2- chl orophenyl ]ethyl -propyl] ester, can
be prep r&% t(hesigi rd/ha,hgdg
corrpoungﬁ&% %d gbﬁ&htﬁ@?o? Zgggéggclfg@?ége%gz Bgomgﬁggﬁll and 12).
Opt i cal arymao%ﬂv(é tzsa@md@mbgnscbﬁhloéﬁrmf&qrapfsﬁnvﬂﬁhwmr@ydl| )estsﬁﬁd ?ﬂﬁ‘osl??no‘?"?l’%f?@d
derigyat| HE tth@ § edut‘eg fOr2% rftt%é'iz"ﬂg Bﬁospﬂéﬁl&té& EbrpofRg &@crﬁﬁe@l@?e% wohi gh

purity utl Z|n proce ure descri bed, ., In Hnterdin

Synt hesZ@S/G?dlSO 1$e p;ﬂ IBGes ﬂ6md(12®0@ﬁt'¢%|wﬁt"®<%m%’ndﬁﬁf %{Wa'l foymuat i ve
conmpoun I SO0 d

nono- 2- Q)mgﬂ%%aﬂﬁ%y %ée%g% odigéwé?ﬁfh?e)garﬁmchl orgglﬁ'gﬁwlcg? t:f prﬁ’? %re F
ester, kigh pystypvidigingchie Psocrslyte fi@ﬁ;dl begh €.Be IR ditprlingeebdl LNt 9191"?1@/06 h'b

procedu t ng ) aSU 4 of structural
2011/ 13%‘?3%@@- g 8?%)057%3§‘4 -exaki}3) af UgbtRallyl activé\Rompound of structura

formula (la), phosphoric acid mono-2-amino-2-[4-(3-benzyloxyphenylthio)-2-
chlorophenyllethyl-propyl] ester, can be prepared as described in the scheme below utilizing

the procedures of Hinterding et al. (2003) supra.

15

a) Boc-anhydnide @k{ O ¢
O Q/YOH b) o-Nitrobenzoylchloride \Q/\/j(":%—
¢) Acetonedimethylacetale 02"60 O/KO

QL.

S O d) K,CO,
ol 9"@@5@
ON o /g\l_ g) Tetrazole f) H,0O, ) o j\ﬁ_
o} —p o
5 KA RSP
o’j<

SUBSTITUTE SHEET (RULE 26)



- 8 - a) 1 equivalent of conpound 1 and 1.2 equival ents Boc-anhydride in

di oxane/ acetonitrile or DVMF/ water (depends on solubility) + 1.2 equivalents
NaOH 1 MWO 20at88396RT, overnight). b) 1 equi val ent of sPEP/ERRI11D5B03

equi val ents 2-nitrobenzoyl chloride and 1.6 equival ents pyridine in CH2d 2
(RT, overnight). 5c) 1 equivalent of s{fep b), 3 equivalents

acet onedi net hyl acetal e and 0.1 equivalents p- TsOH1-120 in toluene (95C, 3
hours). d) 1 equivalent of step c) and 0.076 equival ents K2CO3 (powder) in
MeOHf THF (1/1) (RT, 4 hours). e) 1 equivalent of step a),

equi val ®nt equiealentzaflcomposed ysandl 1.2 sadivalesin Qﬂ'%r@r!é”féﬁ 'f‘(ﬂ'%”ﬁchﬁmﬂ@m

d 2 |
hour ) eq“'d@*@%e?V@%Pgh?%é%‘%b'?@!}*‘1@3%&% NAOH Mn aler TR, SVshnigt.
step e> ggu.gafjéhw %teg'a?oi %gaoabﬁte% RieSSdrz8NcATbAde R 1.8 eauﬁﬂléht%cbyﬂmh@

sodi um ate turated in water) and extracted with ethyl acetate
(3x). V\DII‘BCHMiG%'Bg@P(UWfHDZOll/ 057203 Phosphorl c aC| d

nono- ((S) - 2- am no- 4- Phosphoric acid nono

[ 4- (3B- bein? yeavivpledh &h Bteru Y. ah g ayivalepts| qumlreqhﬂewwm Briepgyi@lemta®y 1) - 2-
chl oro- HeH,O in t 95°C, 3 h

phenyl ] - 2- h?dro??/}?ef)ufnet()utyl’)eg?resgphenyl] 2- hydr oxynet hyl - butyl } ester The
conpoungls @fui{QEmdraged &) SH¥00.bY Req@vdlents K,CO; (powder) in MeOH/THF (1/1) (RT, 4
2-am no&5244aw Eenzy oxy)phenylthl %)-2- chlzor(s)r()%enyl)] 2- met hyl but ane 1- 01
and 2-am rﬁ'@“ﬂ‘p‘/)m (3- benzyl oxyphenyl t hi 0) - 2- chl or ophenyl] 2- et hyl but ane- 1- ol
can be prepared as described e. in EP 1 548 A# VP

2011/ 1383Yzpuvelerbofisten 37.2%) gquiva ents tetrazole (recrystalllzed rom toluene or 0.45 M in

10 CH;CN) and 2 equivalents di-t-butyldiethylphosphoramidite in dry THF (RT, 3 hours).

f) 5 equivalents H,0O, (30%) directly into the reaction mixture of step e) (0°C, 1 hour).

Isolation: the reaction mixture is quenched with sodium thiosulfate (saturated in water) and

extracted with ethyl acetate (3x).
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- 10 - Preparation of such conpounds of fornulae Il and Ila in high optical
purity, can be prepared by the procedures described e.g., in Hnterding et
al . (2003yp20up3s393and Hinterding et al., Tetra Lett, VeCI/E®3011M672035, pp.
8095-8097 (2002). Optically active phosphate derivatives of conpounds of
structural fornmulae Il and Ila, e.g.,_gbosphoric aci d nono- 2- am no-4-[4-(3-
5benzyl oxyphenyl t hi 0) - 2- chl or ophenyl ] -2-net hyl butyl 1 ester and phosphoric
aci d nono- 2-

am no- 444- ( 3- benzyl oxyphenyl t hi 0) - 2- chl or opheny1] - 2- et hyl butyl] ester can
be prepared ipRjgh purity as described in Hinterding et al. (2003), supra.
@ll my exist in free formor salt form or

The conpounds f ap ae |

as a prodrug, sol vat h te. 10Exanpl es of pharmaceutically acceptable
salts of the conpounds*of tWM R | and Il inglude ﬁalts W th

i norgani ¢ aci ds, such as hydroch and hydrobf%ﬁﬁﬁ@”gg?ts and salts

w th organic acids, such asoacePat . Lrifluoroacetqlg.e 6hH ate, tartrate
and nmet hanesul fonate sal g,/ Wien ©he @gnpounds of formula | and Il have one
or nore asymmetric centers\if the 15 | ecul e various optical isonmers are
obt ai ned. The present inventd enbraces enantioners, racenates,

di ast ereoi soners and m xtures thereof. Mreover, when conpounds of formula
| and Il include geonetric isoners, the present invention enbraces

ci s-conmpedlnds, trans-conpounds and m'xtur@igreof. The invention provides

forns o e gonpouad that have a hydroxyl gl pe. gBQup ptlesent 20 in a
pr ot ect ettt m@és nction as prodrugs. Proar onpounds that are
converted into act ~f@rm after adm nistréation

nmore chenical or biochenica;ﬁi\ formati ons. Forns of the apourids of the

present invention that ar@ readi'ly converted into the clpai d ound

under physi ol ogi cal\ ¢ np?ti s "are prodrugs of the e \coﬁbou ds and
P 7\

are within the sco ofp

the pregent invention. Exanples & ?rodr i ncl ude

25 fornms where a hydr ro s acylated to forma r ifvely labile
ester such as an acetatelester, and forns where an am ne group is acyl ated
with the carboxylate group of glycine or an L-am no acid such as serine,
form ng an am de bond that is particularly susceptible tjo hydrol ysis by
common net abolic enzynes. The term "effective anount” refers to an anount
of a compound of formul a |TFYH295R/H0ER *MPB0 when admini Stered to the
patient, is effectiye to t1%%4P scLE or a related cutanedqus autoi mmune
condition. "Treatnment" includes a reduction of synptons |of the disease
and/or their severifly. Treatnent efficacy may be eval uat'ed using any

i ndi cators known in the art WO 2011/ 138393PCT/ EP2011/ 057203 - 11 - within
the ability of one skilled in the art (e.g. a reduction in the Cutaneous LE
Di sease Area and Severity Index (CLAS1l) test value, for exanple decrease in

CLASI 50% (or ACLASI
0
Clo

S Cl
|
US c O /~OH
l“\HOH NH2
NH, e
HO—p

0
A
HO—p”
7 O OH

QO OH
Phosphoric acid mono-{{$)-2-amino-4- Phosphoric acid mono-{{R)-2-amino-4-
[4-(3-benzyloxy-phenylsulfanyl)-2-chloro- [4-(3-benzyloxy-phenylsuifanyl)-2-chloro-
phenyl]-2-hydroxymethyl-butyl}ester phenyl]-2-hydroxymethyl-butyl}ester

The compounds of formulae Il and lla, e.g., 2-amino-4-{4-(3-benzyloxyphenylthio)-2-
chlorophenyl]l-2-methylbutane-1-ol and 2-amino-4-{4-(3-benzyloxyphenylthio)-2-
chlorophenyl]-2-ethylbutane-1-ol can be prepared as described e.g., in EP 1 548 003 A1.
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in noderately active disease (CLASI criteria described in Bonilla-Murtinez
et al. Arch Dermatol. 2008; 144:173). 5The assessnent of safety and side
ef fects iwowntihizgsoshe ability of one skilled in the art pam@prawy/ 051203 Ude,
for exanpl e, physical exam nations, dermatol ogi c exam nati on,

el ectrocardi ograns (ECGs), Mbile Cardpac Qutpatient Telemetry (MOT),

opht hal m ¢ exam nations, vital signs, standard clinical |aboratory

eval uati ons, hematol ogy, blood cheni st ry, ur| nal yS| s, adverse event and
serious adver se event nmonitoring. 10"Pro | axj s" | ncI udes di sease

pr event Prepatgtion of sushompeunds of fourae é‘BEh“Pé%E@h optiFa! PUBtY s SRS PrERBAed i n
practi cwﬁa taﬂ@% Felg%s@rfbetdhaeg prna%ﬁf&dm@ueat ﬁ@os)w'sb;bravawmmnglew ,upon,
e

for exa e corTBoun used, the host, of adm nlqstratl on_and

t he sevE?trét Letbiol. 43, Nerth. tPPo$1091508Q9€ @Pe&At &Pt'cﬁl'yrﬁc@l’%l"ﬂ%ﬁﬁhﬁ% erivakyes gt range

I S abou&orﬁﬁ&fﬁagoﬁ-stmtdrgﬁormuﬁéu%nalnagéa §@pr@'r|claalddhdddjﬂ-dnﬁh§4‘-‘§4 ($uitabl e
dai l y dosages R;ﬂg)l ents are on th order of frome. o 50 ny

p. 0.5 Theenzysrieayivig)-Zehleraphenydidemetnyibytyl ppter AT PRPSRERAS 88'815?@0'}?'
parti CUérﬁfnoQ!‘M?(%adelanlo@pﬁenﬁlh%bJzychI&oﬂwen&ﬂ‘-ﬂéil@yllﬁ&?lyéﬂér damBecprepareamsul es,
drink solutions, nasally | monar &ﬁ(}/ inhal ation) or parenterally, e.g.
in the highpudy aﬁrﬁefé@tb&ﬂl"éHmrdt"igcﬂﬁé' O3)<598ffsi ons. Sui tabl e unit dosage
forms for oral adm nistration conprise fromca. 0.1 to , usually 0.25
to 30 nfhasempeundsgafdamesiae Iang Il maydxighduires farm OSS%fO%Q At PRYYY: one
or ZOWD%&VEQ%‘@FH%Q%U cally acceptable diluents or carriers therefore.

Conpounds formula | or Il may be adm ni stered by any conventional route,
i N ATt Egdth@es oPBﬁEr"n@dcleMtncaﬁy gccep%tﬁé |s¥bts 8f the: cdrﬁbddh@sfo@ftrﬁ@ ffrmiufde! 1Iedrid Br
capsul es, or parenterally , in the form of ectabl e sol uti ons or

sus pens'ﬂ@'ﬁ@e s%ﬁaw&auwga@c Qc'dsl $HohrRs 'f‘!ﬁ’%"ﬂﬂ”dfeo‘!rldo robsamide $4itsangdrrals or
Creans, wil ofdank #A82Isubkh a8 RO SHfIRIrYadeldte) ciffites Riffate £HarhythkheRFordtet he
corrpounds of 25 fornula | or Il are preferably admi nistered parenteral l'y.
Phar mac®allsi cal conpositions conprising such conpounds in free formor in
pharmaceutically acceptable salt formin association with at |east one
phar macethenctat a@et@ohadlod fcmum erantdr li didveicorte omyncoe aspmofelict cerdersi in the

cony. ntlo manner b m' n rngpce c a I Ler or
G T HEnt Mg ee VBORi, oRiEa Sptts, 8, BBAIERC e © Bleskn® iGN Emb{cka
form or emantuphxamacrmmhared | Wissterepisabs sarid mrxtupesadthgagedfor Mpreovey, , when

i ndi cat ed above. .Such s e C

exhi b t SR B! S0 fend JTT0G oBRBR TPynlec Bl BRRa T TRiggBH Bfordtat

2011/ 136823mMpdiids? 0244-0&mMpBAtds ahd mixtlites thempbunds of the invention give

significant benefits conpared to sone or all of the prior art treatnent

met hodsy, Fppe fA RbGded RffmE QR W&gﬁ iR R4t I‘F‘a’&@'amfdr&xl??orsﬁﬂ Be YPORY Fresent

mwunosuppressant activity as traditional second’liné treat mant agents such

as 2fet hista petacteddiormizthess ipetioneas predrigy. Proditgsige compeynss toat Qﬁﬁﬁ@rﬂ‘{%ﬂﬁﬂstl c

i nfecti t f ! r Gioéidrvi&aly

conmon fzgt‘cribverse ef?égt%@?%mﬁwﬁrgg&?ém}ogg? Egg Ogté@g(g%d%/h %Mycaﬁo ?he EIagg}é]t in

r ef r act transfereations. sFerwyseaf theicompayndn of thecpregent iwepioidhat g reacly fepyverted

conpoun | t NRE Hidivrene! |

t ol er at @gj lt)%/‘:'rl c%?ﬁ é('aarltcgﬂvgngmﬁ g %Hgﬁﬁ %E?Iaéﬁg‘rtg}é ené rggé?g?ﬁﬁs ?gf I Iégd rleleat ive

to sonecmpwﬂds@ﬂdtarﬁawfilﬂlﬂcﬂhe @pqpetqf e present iRveRtiers E’Fﬂfmnl%ﬁ Pradiygs ingldf ac

Safﬁky fofm wiidfe 8 ]hglzlr%i?l OB URARENEm bbBtvehIabReab! ARnARUPacodte
rena as neasured by asynptotic elevation of liver

enzyrres?St@T qodlfmﬁawgergaane@rymemow@u acylgied withetemanpoxyatehgroupof abysietids of

the | Ve SAingPRidLN &4 SEired Brafifid!dh Al loBn@hiRis ParRuRH) AabcapibRabYed

in prior art nethods (e.g dizziness, teratogenicity, nausea, fatigue,

aneni a, hmglb’ﬁpbmcammmrm@tﬁh@lc dnagnesised ri sk of brui si ng, hair |oss,

consti pation, deep vein thronbosis, atelactasis, refractory hypot ensi on 15

t hi nni nghohehefkiive apeun@ieRts @ bR tahinDbf aecfohfponminIo@mchn\uﬁfsx;ea.L §1, wikieh, n

mar ks on Skl n, liver and Ki dn@y dama e and, a

TOIAT 1 oaneh Sminstarecip 5 DHEN: PoEHSCtia 1 HeRe SELE et G ested” §tfidaus o
t he conp@aimetiud criitionl ERehtniong ihtiudds émﬁmmoﬁm;ﬂme@ﬁm diséaserate¥er or

f (r)ln g: ;I Ohggrs%gggiﬁ{) !@g?rﬁgr\émgk{%vegé e@ﬁateg u%%gognsyt rlnaélcaqorsqmown hé art
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20wi th the nethods hereinafter described. Cinical Trial Description of
trial Ef fi cacy of the conpounds of fornmula | and I, (e.g.

2- am no- 2Wp4e (133888 zy| oxyphenyl t hi o) - 2- PCT/EP2011/057203

chl orophenyl ] et hyl - propane-1,3-diol) in treatnent of scLE and rel ated

cut aneous 25autoi m mune conditions nmay4he tested in a random sed trial as
follows. Up to 24 18-75 year old patients with active scLE nay be tested
usi ng 2-am no-2-[4-(3-

benzyl oxyphenyl t hi 0) - 2-chl or ophenyl ] et hyl - propane- c] usi on
criteri ‘ﬂghm the ability B% apmskiiied igfthesait t2 gga regrictiorhipn tgﬁﬁ%eﬁﬁ? LE(DI gqase Ark3

[ Sont hey fese iy HIBRRELAS)) té@.t'vlalu%”ro}i\éxa%ré%éas% FHERASPH SO RHACLASI

eryt hemat osus: ‘a cut aneous mar ker for a distinct |upus erythematosus
subset . >%riotm@xaTatetyoh AT Hiserse 1(GHHS) Sliteria clegditieg inyBenila-Mgginez et al. Arch

2011/1 11057203 -13- papul osquanous /annul ar. skin | esions,
p03|t|3§g§%55T an%%ﬂg Y, photosen5|t|V|ty mld system c invol venent

e.g. arthralgia, arthrit ti f t d
Lo % [ Bam pssnamsrinicarety hir sy opath s Hn e ol i b 1S L gt g,
anti mal @oj al BeudEt i % CEkaAnROUS phy's%laﬁ (@énﬂﬁétloﬂ@d %rrﬁ%té@b@ exdf@ination,

exclusion criteria: - Pre nancy o | actati on;

i Munoseipgresatdicasamp e EGdgs)ni Morls pﬁ@'?“a&”"ﬂatm%ks‘aler&ﬂ@’ E&'&%Téi PhRLHG

Wi thin Lhenhfihs2 WiEe ke X ceiidatd &liHizgl q)ébo%f@#yl ie@ALgtions] Rinfdtelagy, brber nal
organ damage (e.g nephritis, CNS inval venent 10 Concom tant medi cati on

for scLEnemisiy, W'@@l"b?'? jacierse svenhang sepeysagvpr Bt menitoring.

10  “Prophylaxis” includes disease prevention or a reduction in disease recurrence.

Daily dosages required in practicing the method of the present invention will vary depending
upon, for example, the compound used, the host, the mode of administration and the
severity of the condition to be treated. A preferred daily dosage range is about from 0.1 to
100 mg as a single dose or in divided doses. Suitable daily dosages for patients are on the
15  order of from e.g. 0.1 to 50 mg p.o. The compound may be administered by any conventional
route, in particular enterally, e.g. orally, e.g. in the form of tablets, capsules, drink solutions,
nasally, pulmonary (by inhalation) or parenterally, e.g. in the form of injectable solutions or
suspensions. Suitable unit dosage forms for oral administration comprise from ca. 0.1 to 30
mg, usually 0.25 to 30 mg active ingredient, e.g. from about 0.1 — & mg, together with one or

20 more pharmaceutically acceptable diluents or carriers therefore.

Compounds of formula | or il may be administered by any conventional route, in particular,
enterally, e.g., orally, e.g., in the form of tablets or capsules, or parenterally, e.g., in the form
of injectable solutions or suspensions, topically, e.g., in the form of lotions, gels, ointments or
creams, or in a nasal or a suppository form. Phosphate derivatives of the compounds of
25 formula | or Il are preferably administered parenterally. Pharmaceutical compositions
comprising such compounds in free form or in pharmaceutically acceptable salt form in
association with at least one pharmaceutical acceptable carrier or diluent may be
manufactured in conventional manner by mixing with a pharmaceutically acceptable carrier

or diluent.

30 The compounds of formula ! or || may be administered in free form or in pharmaceutically
acceptable salt or prodrug form, e.g., as indicated above. Such salts may be prepared in
conventional manner and exhibit the same order of activity as the free compounds.
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Change in Cutaneous LE Di sease Area and Severity Index (CLASI), for exanple
decrease in CLASI 50% (or ACLASI 5) in noderately active di sease (CLASI
criteri a wo0rvi3si®3i n 15Bonilla-Martinez et al. Arch DerPcatErRo1120083
144:173). Secondary endpoints - Histological analyses of skin biopsies at
Basel i ne and end of treatment (week 13) will assess the change in

| ynphocytic infiltration to serve as a Proof-of - Mechani sm -
Colorimetry (digital photography) to quantify the degree of |esional edema
to confirmthe 20 results based on CLASI neasurenents. Systemn ¢ Lupus

Er yt henBheosaspainge a5 theAgvantiph givesigsificpm tiEmAfits apmpared tosopte QA @F the RIY nent

period: 4 teja?mme#.%era?eFor %ﬁammc%f%bhﬁ‘)ogﬁlﬁ B8 AR adibitee Samd Gyeferal

reductidn 11 perip ALC Data collection
2011/ 138B98PSTpEPSENL / ogfiritp3as 1 fraditionali speend dgr decalinent| Agenigt HUCht as

screeni mgtho\’}@%ig & Lhagshidtinerdsy fotifgBirdndsidér dBbomstchRRRtbAQARY Week

12 Fol |l owu responde weeks“and for non-responders
Sanyd e tsea:ment Mmem:elr meaREuratexisity, mrqdﬁtveurqomr(l%a%v@ &%@émamr@dﬁo?

anal ysi furtRLr S0 nQhnint IH%VégeﬁP%%cggy I&%,'lwﬁwatéa\bwth the use of the presently

claimed compounds. In addition, the compounds of the invention are generally well tolerated
by patients and may exhibit a favourable safety profile relative to some or all of the prior art
treatment methods including e.g. cardiac safety (e.g. no or less pronounced heart rate
10  reduction and/or AV blocks), renal safety (e.g. as measured by asymptotic elevation of liver
enzymes) or pulmonary safety. In addition, treatment using the compounds of the invention
may give rise to a reduction in other side effects observed in prior art methods (e.g
dizziness, teratogenicity, nausea, fatigue, anemia, neuropenia, vomiting, increased risk of
bruising, hair loss, constipation, deep vein thrombosis, atelactasis, refractory hypotension
16  thinning of the skin, permanent dilation of certain blood vessels, bum marks on skin, liver
and kidney damage and a weakened immune system) relative to some or all of the prior art

treatment methods.

Utility of the compounds of formulae | and Il in treating the diseases, disorders or conditions
as hereinabove specified, may be demonstrated in clinical trials, for example in accordance

20  with the methods hereinafter described.
Clinical Trial

Description of trial

Efficacy of the compounds of formula | and II, (e.g. 2-amino-2-[4-(3-benzyloxyphenylthio)-2-
chlorophenyllethyl-propane-1,3-diol) in treatment of scLE and related cutaneous

25 autoimmune conditions may be tested in a randomised trial as follows.

Up to 24 18-75 year old patients with active scLE may be tested using 2-amino-2-[4-(3-
benzyloxyphenylthio)-2-chlorophenyl]ethyl-propane-1,3-diol.

Key inclusion criteria:

- Diagnosis of SCLE (defined by Sontheimer et al, [Sontheimer RD, Thomas JR, Gilliam JN.
30 Subacute cutaneous lupus erythematosus: a cutaneous marker for a distinct lupus
erythematosus subset. Arch Dermatol 1979; 115:1408-15] including typical
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10Enbodi ment 1 relates to a conpound of fornmula | or a pharmaceutically
acceptabl e salt, hydrate, solvate, isoner or prodrug thereof, for use in
t he treatwoenblianBsmsophyl axi s of scLE (Subacute Cut aneou®CILEPGL1/057203
Eryt hemat osus) and rel at ed aut oi mune cut aneous conditions: XR3NH2 1 CH20OR4
(CH2) NnCH2ORS5 wherein X is 0, S, SO or ,92; 15 Rl is hal ogen, trihal onethyl,
-OH, arjalkyl, d aal koxy, trifluorone hoxy phenoxy, cycl ohexyl net hyl oxy,
pyridylnethoxy, ci nnanyl oxy, napht hyl net hoxy, phenoxynethyl, -CH2- OH,
- CH2- CH2- OH, Clal kyl thio, Clalkylsulfinyl, Cl1 4a|ky|su|fony| benzyl t hi o,
acetyl , panutqsquamomyaimulajr skimdasipns, pp@ﬁwcanmapkwtlb@ﬂy pRBoipsensitivily. kMg each
phenyl n Vi al kyl
o L. (il BlyERlenk B BhrEpaLan L Bl bR RpaELre & Roeplnd
phenet higl atdeas:oenmystwqard fgerapy with cs@eernlds cm'cabpr systenaick o anf@malaﬁalk,oa@rwe
benzylo ; each of R4 and R5, independently is H
a r€§¥ nggqy Sgé%ﬁa#%hﬁgéégﬁ$ O(a) WD 2011/ 138393PCT/ EP2011/ 057203
- 15 - wherein each of Rg and Ra, independently, is H or C1, 4al kyl
opti®onal |y substituted by halogen; and n is an integer from1 to 4;

(D

Kevy exclusion criteria:

- Pregnancy or lactation; any systemic immunosuppressive therapy within the last 4 weeks;
any topical therapy within the last 2 weeks except the use of emollients; significant internal

organ damage (e.g nephritis, CNS involvement).

10  Concomitant medication for scLE:

- Only emollients allowed.

Primary endpoint

- Change in Cutaneous LE Disease Area and Severity Index (CLASI), for example decrease
in CLASI > 50% (or ACLASI >5) in moderately active disease (CLASI criteria described in
15  Bonilla-Martinez et al. Arch Dermatol. 2008; 144:173).

Secondary endpoints

- Histological analyses of skin biopsies at Baseline and end of treatment (week 12) will
assess the change in lymphocytic infiltration to serve as a Proof-of-Mechanism

- Colorimetry (digital photography) to quantify the degree of lesional edema to confirm the
20  results based on CLASI measurements.

- Systemic Lupus Erythematosus Disease Activity Index (SLEDAI) will also be used.

Treatment period:

- 12 weeks
Dose:
25 - Once daily dosing to achieve a ~70 % reduction in peripheral ALC

Data collection
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or a compound of formula Il or a pharmaceutically acceptable salt, hydrate,
sol vate, isonmer or prodrug thereof, for use in the treatnent or prophyl axis
of scLE awo020el@383®d aut oi nmune 5cut aneous conditions: PCREPR@ILOSRIR S

hal ogen, trihalonethyl, Cil..4alkyl, Cl1_4al koxy, Cl..4al kylthi o,

Cl. 4al kyl sul finyl, C1 4a1kylsul fonyl jaral kyl, optionally substituted
phenoxy or aral kyI oxy; 10R2a is H, haI ogen, trihalomethyl, C1_4alkyl,

Cl4al koxy, aral kyl or aral kyl oxy; R3a is H, hal ogen CF3 Cl _4al kyl ,

Cl. . 4al koxy, G _aal kylthio or benzyl oxY; Rda is enyl ,

opt i onal ChniealiBeares and @bisiata: ot SQTPe'EiBQ\:i'!ﬁﬂkS Odpaﬁi'\%)r 2a‘F ?Bﬂétqne 1% 1- sacyl :
Rga is H, nonohal onet hyl, Cl4al kyl, Cl4al koxy-nethyl, Ci,4al kyl -t hi onet hyl,
hydr oxyegibpsy: bé&hmémnm@pyl phenyl aral kyl, C2. 4al kenyl or -al kynyl;
R6a is Hor Cl 4alkyl; R78 is H G aal kyl or a residue of fornmula (a) as

defi ned Xa is 0, S, SOor S®; and na is an integer of 1 to 4. 20
Enbodi F&BW’ elates to a corrpound for use according to enbodi ment 1,

wherein the co oun of for reigectlvel y, a compound of

f or mul a- fohrespogsiers 1hy wegksm /’Eﬂf@ﬂ?’lfg‘fzd
5 Sample size:

- enroll maximum of 24 patients (to have 20 available for analysis at end of study)

SUMMARY OF THE INVENTION

10 Embodiment 1 relates to a compound of formula | or a pharmaceutically acceptable salt,
hydrate, solvate, isomer or prodrug thereof, for use in the treatment or prophylaxis of scLE

(Subacute Cutaneous Lupus Erythematosus) and related autoimmune cutaneous conditions:

wherein X is O, S, SO or SO,

15 R, is halogen, trihalomethyl, -OH, C;_;alkyl, C,alkoxy, trifluoromethoxy, phenoxy,
cyclohexylmethyloxy, pyridylmethoxy, cinnamyloxy, naphthylmethoxy, phenoxymethyl, -CH,-
OH, -CH,-CH,-OH, Cq4alkylthio, Cialkylsulfinyl, Ci4alkylsulfonyl, benzylthio, acetyl, nitro or
cyano, or phenyl, phenylC4_alkyl or phenyl-C._salkoxy each phenyl group thereof being
optionally substituted by halogen, CF3;, Ci.alkyl or Cqsalkoxy;

20 R,is H, halogen, trihalomethyl, C;_salkoxy, Ciralkyl, phenethyl or benzyloxy;
Rs H, halogen, CF3;, OH, Cysalkyl, Ci.,alkoxy, benzyloxy, phenyl or C,salkoxymethyl;
each of R,and R;, independently is H or a residue of formula (a)

TTORg

Q=—=m

(@)
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- 16 - wherein R2, R3, R,, Rs and n are as defined in claim1; and R6
I s hydrogen, hal ogen, Cl_7alkyl, Cl4al koxy or trifluoronethyl; 5or a
phar mmcewoDcallps®mdcept abl e salt, hydrate, solvate, | SOREI/ERROIPOSTEORIQ
t hereof, or a compound of fornula (11la) wherein Y is 0 or S; and 10R2a,
R3a, Rsa, R7a and na are as defined in_claim1l. or a pharmaceutically
acceptabl e salt, hydrate, solvate, 1§ Rer or prodrug thereof. Enbodi nent 3
relates to a conpound for use according to any one of enbodinment 1 or
enbodi ment 2, wherein the conpound of fornula | is selected from

wherein each of Rg and R,, independently, is H or C,.salkyl optionally substituted by halogen;

and n is an integer from 1 to 4,

or 2 compound of formula Il or a pharmaceutically acceptable salt, hydrate, solvate, isomer
or prodrug thereof, for use in the treatment or prophylaxis of scLE and related autoimmune

5  cutaneous conditions:

X RSa

1a a

R
NHR

H\? A
CH
R2a ( 2) R 5a

OR,,

wherein

Ri, is halogen, trihalomethyl, C,salkyl, Cialkoxy, Cialkylthio, Ci.salkylsulfinyl, Cysalkyl-
sulfonyl, aralkyl, optionally substituted phenoxy or aralkyloxy;

10  Ruais H, halogen, trihalomethyl, Ci4alkyl, Ci.salkoxy, aralkyl or aralkyloxy;
Raa is H, halogen, CF,, Cy4alkyl, C,.4alkoxy, C,..alkylthio or benzyloxy;

R.a is H, C,.4alkyl, phenyl, optionally substituted benzyl or benzoyl, or lower aliphatic C 1.

sacyl;

Rsg is H, monohalomethyl, C,_salkyl, C;4alkoxy-methyl, C;..alkyl-thiomethyl, hydroxyethyl,
15 hydroxypropyl, phenyl, aralkyl, C,..alkenyl or —alkynyl;

Rea is H or Cy_salkyl;
Rz is H, Cy.4alkyl or a residue of formula (a) as defined above,
Xais O, S, SO or SO,; and
N, is an integer of 1 to 4.
20

Embodiment 2 relates to a compound for use according to embodiment 1, wherein the

compound of formula | or Il is, respectively, a compound of formula {a
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WO 2011/ 138393PCT/ EP2011/ 057203 - 17 -

2- am no- 244- ( 3- benzyl oxyphenyl t hi 0) - 2- chl or ophenyl ] et hyl - pr opane-1, 3-di ol
or a pharwaceutiss®Bly acceptable salt, hydrate, sol vatepPCirar®n/osT20pr odr ug
thereof, and its correspondi ng phosphate derivatives: 5 Phosphoric acid
mono- { ( S) - 2- am no- 444- ( 3- benzyl oxy- pr_lelgy_l sul fany1l) - 2-chl or o- phenyl ] - 2-

hydr oxynmet hyl - butyl }ester, or a pharnaceutically acceptable salt, hydrate,
sol vate, isoner or prodrug thereof, or 10 Phosphori c acid

nmono- { (R) - 2- am no- 444- ( 3- benzyl oxy- phenyl sul f any1) - 2- chl or o- phenyl ] - 2-

hydr oxynet hyl - butyk} ester, or a pharmaceutically acceptable salt, hydrate,
sol vate, isoger pr odrug t hereof. 15Enbodinent 4 relates to a conpound

for use accordi ) any cpne enpodi S5 1 to 3, wherein the conmpound of
om
NH (1a)
(CHz)/KL\OR‘t
OR,

formula | is sel ee

q to
R,

wherein
R., Rs, Re, Rs and n are as defined in claim 1; and
Rs is hydrogen, halogen, C,.7alkyl, C44alkoxy or trifluoromethyl;
5  or a pharmaceutically acceptable salt, hydrate, solvate, isomer or prodrug thereof,

or a compound of formula (lia)

o) Y 3a
NH lla
R
R (CHZ)"AR:L\ ORa
wherein '
YisOorS; and
10 R.a, Rsa, Rsa, R7a and n, are as defined in claim 1.

or a pharmaceutically acceptable salt, hydrate, solvate, isomer or prodrug thereof.

Embodiment 3 relates to a compound for use according to any one of embodiment 1 or

embodiment 2, wherein the compound of formula | is selected from:

.

15

S Ci
OH

OH
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WO 2011/ 138393PCT/ EP2011/ 057203 - 18 -

2- am no- 244- ( 3- benzyl oxyphenyl t hi 0) - 2- chl or ophenyl i et hyl - pr opane-1, 3-di ol
or a pharwaceutiss®Bly acceptable salt, hydrate, sol vatepPCirar®n/osT20pr odr ug
t hereof . S5Enbodiment 5 relates to a conmpound for use according to any one
of enbodinents 1 to 4, wherein said treatnent or prophylaxis is selected
fromscLE (Subacute Cutaneous Lupus Erythematosus), Acute Cutaneous Lupus
Er yt hemat osus, Bul | ous Lupus Eryt henat osus, Chroni ¢ Cutaneous Lupus

Er yt hemat osus ertrophic Lupus. Er therrat osu t hemat osus
Panni ci 2@fire- ii%ee@wmv'&w -6 °BU§”yé]ﬁH'y '{)ea? 3L‘{5%

10Eryt hemat osus. Enbodinent 6 relates to the use of CO formul a |
or Il a %emarﬁ@aewtwammaﬁf@ lsrsallslipteesrvate, isgner %rpfagﬁﬁgﬁﬁtﬁe utically
acceptabl e salt, hydrate, solvate, isomer or prodrug thereof, in the

pr epar agndits m‘rreapomﬂm@ahmphatfecﬂeriwmles:r eat ment or prophylaxis of scLE

15( Subacut e Cut aneous Lupus Erythemat osus) and rel at ed aut oi nmune cut aneous
conditions. Enbodinment 7 relates to a nethod of treating or preventing scLE
(Subacut e Cut aneous QUs Eryt hemat osus) and rel ated aut oi mune cut aneous

condi tions conpri si mnistering to a subject in need thereof a
therapeutically effi a gompound gpof fornmula | or Il as
defined in any one o ¢ 0 4 | phar nacg;tqi‘bal | y acceptabl e
salt, hydrate, solvate, isoner odr ug : Enbodi nent 8 rel ates

"enbodi ments 1 to 7,
Hs refractory to,

to the use, the conpound or the™
wherein the patient in need for treatnent or prophyl:
or adversely

7
P
“\\ OH
5
Phosphoric acid mono-{(S)-2-amino-4-[4-(3-benzyloxy-phenylsulfanyl)-2-chloro-phenyl]-2-
hydroxymethyl-butyl}ester,
or a pharmaceutically acceptable salt, hydrate, solvate, isomer or prodrug thereof,
or
P
HO” \{"OH
10 0

Phosphoric acid mono-{(R)-2-amino-4-[4-(3-benzyloxy-phenylsulfanyl)-2-chloro-phenyl]-2-
hydroxymethyl-butyl}ester, :

or a pharmaceutically acceptable salt, hydrate, solvate, isomer or prodrug thereof.

15 Embodiment 4 relates to a compound for use according to any one of embodiments 1 to 3,

wherein the compound of formula | is selected from:
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25affected by, traditional first and/or second line treatnments for scLE and
rel ated conditions. WD 2011/138393PCT/ EP2011/057203 - 19 - Cains 1. A
conpound WO 20wvised9a | or a pharmaceutically accept abl e faltEP200sEDE,
solvate, isoner or prodrug thereof, for use in the treatnent or prophylaxis
of scLE (Subacute Cutaneous Lupus Ernge_mat osus) and rel ated aut oi nmune

cut aneous condi tions: wherein Xis 0, S, SO or S@; Rl is hal ogen,

trihal omethyl, -OH, Cl _7al kyl, Cl.4al koxy, trifluoronethoxy, phenoxy,

cycl ohexyl met hyl oxy, pyridyl met hoxy, cinnamyl oxy, naphthyl nmet hoxy,
phenoxynet hyl, -CH2: - CH2- CH2- 0H, C1_4al kyl thi o, C1.4al kyl sul finyl,
Cl_4al kyl sul f onyl | thio, acetyl, nitro or 10cyano, or phenyl,

phenyl C1_4al kyl or 3 ¢l group thereof being
optionally substituted 1kyl ory) Aal koxy; R2 is H,

hal ogen, trihalonethyl, d _aal phenet or benzyl oxy; R3 H,
hal ogen, CF3, OH, Cjal kyl, Cl4 y, phenyl Qb

Cl_4al koxynmet hyl ; each of R4 and R8, independently i H or a residue of
formula (a) OR8 11 R9 OH

2-amino-2-[4-(3-benzyloxyphenylthio)-2-chlorophenyllethyl-propane-1,3-diol

or a pharmaceutically acceptable salt, hydrate, solvate, isomer or prodrug thereof.

5 Embodiment 5 relates to a compound for use according to any one of embodiments 1 to 4,
wherein said treatment or prophylaxis is selected from scLE (Subacute Cutaneous Lupus
Erythematosus), Acute Cutaneous Lupus Erythematosus, Bullous Lupus Erythematosus,
Chronic Cutaneous Lupus Erythematosus, Hypertrophic Lupus Erythematosus, Lupus
Erythematosus Pannicilitis, Lupus Erythematosus Tumidus and Neonatal Lupus

10  Erythematosus.

Embodiment 6 relates to the use of compound of formula | or Il as defined in any one of
embodiments 1 to 4 or a pharmaceutically acceptable salt, hydrate, solvate, isomer or
prodrug thereof, in the preparation of a medicament for the treatment or prophylaxis of scLE
15  (Subacute Cutaneous Lupus Erythematosus) and related autoimmune cutaneous conditions.

Embodiment 7 relates to a method of treating or preventing scLE (Subacute Cutaneous
Lupus Erythematosus) and related autoimmune cutaneous conditions comprising
administering to a subject in need thereof a therapeutically effective amount of a compound

20  of formula | or Il as defined in any one of embodiments 1 to 4 or a pharmaceutically
acceptable salt, hydrate, solvate, isomer or prodrug thereof.

Embodiment 8 relates to the use, the compound or the method of any one of embodiments 1
to 7, wherein the patient in need for treatment or prophylaxis is refractory to, or adversely
25 affected by, traditional first and/or second line treatments for scLE and related conditions.
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150(a) wherein each of R8 and 1:79, independently, is H or Cl_4alkyl
optionally substituted by hal ogen; and n is an integer from1l to 4; or a
conpound wO 2bavwsed9a 11 or a pharnmaceutical ly accept abl e PsaifP20ihparnat e,
solvate, isoner or prodrug thereof, for use in the treatnent or prophylaxis
of scLE and rel ated autoi nnnnune 20cuygneous conditions: WO

2011/ 138393PCT/ EP2011/ 057203 - 20 - wherein R a is halogen, trihal onethyl,
Cl. 4al kyl , Ci Aal koxy, Cl1_4al kylthi o, Cl4al kyl sul finyl, Cl1_4al kyl sul fonyl,

ar al kyI optional ly substituted phenoxy or aral kyl oxy: R2a is H,

hal ogenClaim$hal onet hyl , Clal kyl, Cl4al koxy, aral kyl or aral kyl oxy; 5R3a is
H, hal ogen, CF3, Clal kyl, ClAaIkox Cl 4al kylthi o or benz Io Y; R4, is H,
cl1_dal k¥ , fbﬁ@mppundocﬁtfpr@mﬂw%emrmapﬁvt@e"bmtab@rsa&ehﬂﬁ sQl¥ate.oner

al T phat kgmér & ré@fﬁﬁ |ther5’§fafdr%s§|m R B aheHTRF Bbdphyl@)l&é@ﬁ-gd{_fE (Subacute

Cl1_4al koxy- rre_% -t hi onet hyl , hydr oxyeth dr oxypropyl,
phenyl , CefeReys LUP@QE&Y"R@H?‘I"S@)‘?} ang|rglgtqa§l|aut01m|:@5]e,Cgtaﬂegqls ?g[‘dﬁﬁmgyl R7a is H,
Cl Aal kyI or a re5|due of formJIa (R) as deflned above, Xa is 0, S, SO or

S®; and na i s anRiw 152. eorrpound for use according to
claim1, wherein the und rrrul a l CHZLOFQ4S, respectjively, a
conpound of fornula I\&

CH,OR,

5 2
wherein X is O, S, SO or SQ,;

R, is halogen, trihalomethyl, -OH, C,.;alkyl, Cs..alkoxy, trifluoromethoxy, phenoxy,

cyclohexylmethyloxy, pyridylmethoxy, cinnamyloxy, naphthylmethoxy, phenoxymethyl, -CH-

OH, -CH.,-CH.-OH, C.alkylthio, Cy.qalkylsulfinyl, C4alkylsulfonyl, benzylthio, acetyl, nitro or
10  cyano, or phenyl, phenylC,..alkyl or phenyl-C, 4alkoxy each phenyl group thereof being

optionally substituted by halogen, CF;, C,.salkyl or C,4alkoxy;

R,is H, halogen, trihalomethyl, C,.alkoxy, C,.-alkyl, phenethyl or benzyloxy;

Rs H, halogen, CF3, OH, Cysalkyl, C.4alkoxy, benzyloxy, phenyl or Cs_salkoxymethyl;

each of R, and Rs, independently is H or a residue of formula (a)

\

ORg

O——vu

10 (@)
wherein each of Rz and R, independently, is H or C,_4alkyl optionally substituted by halogen;
and n is an integer from 1 to 4;

or a compound of formula I or a pharmaceutically acceptable salt, hydrate, solvate, isomer
or prodrug thereof, for use in the treatment or prophylaxis of scLE and related autoimmune

20 cutaneous conditions:

R X RSa

1a a

NHR

4a R6a
CH ]
R2 a ( 2)m/L?(

OR,,
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wherein R2, R3, R4, R5 and n are as defined in claim1; and 20R6 is

hydr ogen, hal ogen, Cl_7alkyl, C Aal koxy or trifluoronethyl; or a

phar mmcewoDcallps®mdcept abl e salt, hydrate, solvate, | SOREI/ERROIPOSTEORIQ

t hereof, or a compound of fornula (11la) WD 2011/138393PCT/EP2011/ 057203
-21 - wherein Yis 0 or S; and R2a,,R3a, R5a, R7a and na are as defined
: : : =20'=

in claiml. 5or a pharmaceutically accCeptable salt, hydrate, solvate,

i somer or prodrug thereof. 3. A conpound for use according to any one of

claim1 or claim?2, wherein the conpound of fornula | is selected from 10
wherein

R,, is halogen, trihalomethyl, C..,alkyl, C1.4alkoxy, C,.4alkylthio, C,.4alkylsulfinyl, Cqalkyl-
sulfonyl, aralkyl, optionally substituted phenoxy or aralkyloxy;

R.. is H, halogen, trihalomethyl, C,.alkyl, C;.alkoxy, aralkyl or aralkyloxy;
5 Rais H, halogen, CF,, Ci4alkyl, Cqsalkoxy, Cqalkylthio or benzyloxy;

Raa is H, Ci4alkyl, phenyl, optionally substituted benzyl or benzoyl, or lower aliphatic C ;.
sacyl;

Rs, is H, monohalomethyl, C,.alkyl, C,4alkoxy-methyl, C,.salkyl-thiomethyl, hydroxyethyl,
hydroxypropyl, phenyl, aralkyl, C..4alkenyl or —alkynyl;

10  Reais H or Cyalkyl;
R.. is H, C,4alkyl or a residue of formula (a) as defined above,
X,is O, 8, SO or SO,; and

ng is an integer of 1 to 4.

15 2. A compound for use according to claim 1, wherein the compound of formula | or 1l is,

respectively, a compound of formula la

S 3
OO e,
R (CHz)’/{\Olﬂ

OR,

wherein
R,, Ra, R4, Rs and n are as defined in ¢claim 1; and
20  Rgis hydrogen, halogen, C,alkyl, C,4alkoxy or trifluoromethyl;
or a pharmaceutically acceptable salt, hydrate, solvate, isomer or prodrug thereof,

or a compound of formula (lla)
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oH

2- am no- 244- ( 3- benzyl oxyphenyl t hi 0) - 2- chl or ophenyl j et hyl - pr opane-1, 3-di ol
or a pharwaceutiss®Bly acceptable salt, hydrate, sol vatepPCirar®n/osT20pr odr ug
thereof, and its correspondi ng phosphate derivatives: WO

2011/ 138393PCT/ EP2011/ 057203 - 22 - Pﬁosphori c acid

nmono- { (S) - 2- am no- 444- ( 3- benzyl oxy- pﬁ@ yl sul fany1) - 2- chl or o- phenyl ] - 2-

hydr oxynet hyl - butyl } est er, or a pharmaceutically acceptable salt,
hydrate, solvate, isonmer or prodrug thereof, 5or Phosphoric acid

nmono- { (R) - 2- anm.pQ- 444- ( 3- benzyl oxy- phenyl sul f any1) - 2- chl or o- phenyl ] - 2-
ester, or a pharmaceutically acceptable salt, hydrate,
pro#ug thereqf . 4. MRgonpound for use according to any
3 SYC e

one of clains § d of fornmula | is selected from
WO 2011/ 138393PCT/ EP2011/ ( 3 "/h&\ ' ila
OR,,
Ro (CH,) Re.
wherein

Yis O or 8; and

R2a, Raa, Rsa, R7a and n, are as defined in claim 1.

5  or a pharmaceutically acceptable salt, hydrate, solvate, isomer or prodrug thereof.

3. A compound for use according to any one of claim 1 or claim 2, wherein the compound of

formula | is selected from:

©\/o s of
OH

10 OH

2-amino-2-[4-(3-benzyloxyphenylthio)-2-chlorophenyljethyl-propane-1 ,3-dio|

or a pharmaceutically acceptable salt, hydrate, solvate, isomer or prodrug thereof,

and its corresponding phosphate derivatives:
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- 23 -

2-am no- 2-[ 4- ( 3- benzyl oxyphenyl t hi 0) - 2- chl or ophenyl j et hyl - pr opane- 1, 3- di ol
or a pharwaceutiss®Bly acceptable salt, hydrate, sol vatepPCirar®n/osT20pr odr ug
t hereof. 55. A conpound for use according to any one of clainms 1 to 4,
wherein said treatnment or prophyl axi ssbs sel ected from scLE (Subacute

Cut aneous Lupus Erythemat osus), Acute Cutaneous Lupus Eryt hemat osus,
Bul | ous Lupus Erythemat osus, Chronic Cutaneous Lupus Erythenat osus,
Hypertrophi ¢ Lupus Erythematosus, Lupus Erythematosus Pannicilitis, Lupus
Eryt hemat osus Tum dus™~and Neonatal Lupus Erythematosus. 10 6. The use of
conpound of formnula Il as defined in any one of clains 1 to 4 or a
phar maceuti cal | y acseptahl e 93| gte, iso or prodrug
thereof, in the preparation of or the trea nt or

prophyl axis of scLE (Subacute d emat osus) and rel ated
aut oi nmune cut aneous conditions. . ~gating or preventing
scLE (Subacute Cutaneous Lupus Erythematosus) and relat 2aut oi nmune

cut aneous conditions conprising adm nistering to ubj ect in need thereof
a therapeutically effective amount of a conmpound of formula | or |l as
defined in any one of clains 1 to 4 or a pharnﬁcedk#ﬁglly acceptabl e salt,
hydrate, solvate, isomer or 20prodrug thereof. °8.¥) use, the conpound or
t he met hod of any one of clains 1 to 7, wherein the patient in need for

t r eat meRhogphotid a¢id yromsH{6S ) Bamefor4 - herizgloxye phardisalfsmel)y2-alf bect redyibh¢;
traditional firsH apﬂ/qr second line treatnents for scLE and rel ated
condi ti QXﬂ?§ﬂw-buy ester,

or a pharmaceutically acceptable salt, hydrate, solvate, isomer or prodrug thereof,

5 or

P
HO” \\~OH
0

Phosphoric acid mono-{(R)-2-amino-4-[4-(3-benzyloxy-phenylsulfanyl)-2-chloro-phenyl]-2-
hydroxymethyl-butyl}ester,

or a pharmaceutically acceptable salt, hydrate, solvate, isomer or prodrug thereof.
10

4. A compound for use according to any one of claims 1 to 3, wherein the compound of

formula | is selected from:
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WO 2011/138393 PCT/EP2011/057203

(s

-23_—

S Cl
OH

OH

2-amino-2-[4-(3-benzyloxyphenylthio)-2-chlorophenyl)ethyl-propane-1, 3-diol

or a pharmaceutically acceptable salt, hydrate, solvate, isomer or prodrug thereof.

5. A compound for use according to any one of claims 1 to 4, wherein said treatment or
prophylaxis is selected from scLE (Subacute Cutaneous Lupus Erythematosus), Acute
Cutaneous Lupus Erythematosus, Bullous Lupus Erythematosus, Chronic Cutaneous Lupus
Erythematosus, Hypertrophic Lupus Erythematosus, Lupus Erythematosus Pannicilitis,
Lupus Erythematosus Tumidus and Neonatal Lupus Erythematosus.

6. The use of compound of formula | or Il as defined in any one of claims 1to 4 or a
pharmaceutically acceptable salt, hydrate, solvate, isomer or prodrug thereof, in the
preparation of a medicament for the treatment or prophylaxis of scLE (Subacute Cutaneous

Lupus Erythematosus) and related autoimmune cutaneous conditions.

7. A method of treating or preventing scLE (Subacute Cutaneous Lupus Erythematosus)
and related autoimmune cutaneous conditions comprising administering to a subject in need
thereof a therapeutically effective amount of a compound of formula | or Il as defined in any
one of claims 1 to 4 or a pharmaceutically acceptable salt, hydrate, solvate, isomer or

prodrug thereof.

8. The use, the compound or the method of any one of claims 1 to 7, wherein the patient
in need for treatment or prophylaxis is refractory to, or adversely affected by, traditional first

and/or second line treatments for scLE and related conditions.
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