WD 2009/ 048993PCT/ US2008/ 079264 Conposi tions conpri sing sphingosine 1
phosphate (SIP) receptor nodul ators The present invention

rel ates towe209pe983ti on conpri sing a sphingosine 1 ph@®spszess{93dP)
receptor nodulator. In particular, the present invention relates to
stabl e conmpositions co
receptor nodul at or & ' ' '
nodul ators are typlcally sph|n905|ne anal ogues, such as 2-substituted
2- am no- propane-1,3-diol or 2-amno-propanol derivatives, e. g. a
conpound conpr itk B&sé‘ht FedioR Hhtéfto b @bmptsion corPAéing & eﬂilrﬁgosﬁé)qi vhabrits
Sphi ngosi ne-1 phosphat e % ﬁﬁglnafter "SIP') is a natural serumli pid.
Presently tﬁeréSH?E“@PBh ¥n S1P receptors, namely S1P1 to Sl PS.

S P receptor IOoUhEON% Akl M\%ﬁj}' el BARIBSGARLRNIANGANGS, SuCh

as 2- substltut m no- propanol
derivatives, e sp'gngoamedrﬁb@ﬁﬁ’hﬂe &%ﬁbfﬁcgﬁt?f@"‘%ﬁj“ﬁpbﬁbta% f‘FHf'*fﬁﬁ aad"?a%fQ%N
CH2Ri z(Y) 6al, k ,

C2_6al kynyl , pﬁéﬁﬁceple%é?f{alﬂzlg[fb%r? |“Epfff’@'d5p3mgﬁ—?e ff%%@gl Eé/%h S aRava A
by 1 to 3 substanﬁnoenrtosarsﬂ &dikeat 2famim- mrhieengkctﬁurﬁtleemgi G4 CFP@‘PGF”C#@FEQ%W a
C3_ 20acyc|gal5%Lpopgﬁﬂmgyand phenyl substituted by OH or CH2-R42
wherein Rda i s acyloxy or a residue of formula (a)

S1P receptor modulators
Sphingosine-1 phosphate (hereinafter “S1P") is a natural serum lipid. Presently there are
eight known S1P receptors, namely S1P1 to S1P8. S1 P receptor modulators are typically
15 sphingosine analogues, such as 2-substituted 2-amino- propane-1,3-diol or 2-amino-
propanol derivatives, e. g. a compound comprising a group of formula Y
z

Ry,R,,N CH,R,, (Y)

wherein Z is H, Ci.salkyl, Casalkenyl, Cosalkynyl, phenyl, phenyl substituted by OH, C;.
gaikyl substituted by 1 to 3 substituents selected from the group consisting of halogen, Cs.
20  scycloalkyl, phenyl and phenyl substituted by OH, or CHz-Rs, wherein Ry, is OH, acyloxy

or a residue of formula (a)
OR,,

z P (a)
! g\o RBz

wherein Z4 is a direct bond or O, preferably O;
each of Rs; and R, independently, is H, or Cy.salkyl optionally substituted by 1, 2 or 3

25 halogen atoms;
Ry, is OH, acyloxy or a residue of formula (a); and each of Ry, and Ry, independently, is

H, Cy4alkyl or acyil.

Group of formula Y is a functional group attached as a terminal group to a moiety which
30 may be hydrophilic or lipophilic and comprise one or more aliphatic, alicyclic, aromatic
and/or heterocyclic residues, to the extent that the resulting molecule wherein at least one



Rsz (a) O 1 I --OR6z wherein Z1 is a direct bond or 0, preferably O;
each of R61 and Rex, independently, is H, or Cl4al kyl optionally
subst i t ut edlolrgooksseds or 3 25hal ogen atonms; Rz is OH a@rsgomdnrascs
resi due of for ; : L dOEPs, I '
Cl_4al kyl or ac%y#g”‘m)ﬁ"gﬁgm%? gg%gﬁﬁﬁgoﬁgﬁg%}?ﬁ%gi onalryag?%)tt%oné&ddre
attached as a tsBPgoREF-1PNBIPHAtE H2C8PIADI ety whi ch 30may be hydrophilic
or lipophilic and conprise one or nore aliphatic, alicyclic, aromatic

and/ or heteroc i C_resi t ; h i

mol ecul e wher e%éﬁlaartecefpgoés g@%éoré %\&g%%h%g%]%}g@ﬁ%%%%ﬁgﬁ oz mere
and Riz is Or conpgosised phospbate freerters. .@S101 & 18P, Acanighirdingts agi P receptor
agoni st at one Qf P&k RAILBSEHNT MtrBENGIRNRAROtFIRERDE Proteids inkd Ga-GTP and

receptor nodul ators _are conpound ich signa i - at or
rore 5 sphi ngdGiiPL SHEENATECT AaprarEidn sy RS AIRRRETE B e
bi nding to a ShRivatomeytosnstream eigrpling eathways/kinasgs-ssoci at i on of

intracel lular heterotrineric Gproteins into Ga-GIP and Goy- GIP,

and/ or increased phos horél atign_of the a Eam st-occurpi ed recfergt ogaf@nd
activation 18f &HAYeT RP P%%ﬁ?%@ecﬁ%ﬁ”h%‘@ FIET: FROBLING D ERUR RN RIS T &
appropri ate Sl Rrregmepé:or nodul ators, conprising a group of formula Y
are, for exanple: Conpounds as disclosed in EP627406Al1, e.g. a
compound of formula | H20R3 RARINCH20OR? 15R. 1 vvhereip R is a

strai ght- or biCanepEds pedisciosss K564 74060 st 2 FBYPHRI & P4 chain a

bond or a hetero atom selected froma double bond, a triple bond, O,
S, NR6, wherein R6 i I_|—|ORCmaI kyl, aryl-Cral kyl, acyl or (Cl-
aid

4al koxy) car bonsi |, 2CaBbonyl, and/or 20- which may have as a
substituent Crgd ko habienyl oxy, C24al kynyl oxy, aryl Cl4al kyl - oxy,
acyl, Cl4al kyl arfi Ro, ICmal kylThio, acyl anino, (Cl. aal koxy)car bonyl ,
(Cl_4al koxyyk- car bonyIRam' no, acyl oxy, (Cmal kyl)carbanoyl, nitro,
hal ogen, am no, hydroxyi n.n r boxy; or R is 25- a
phenyl al kyl Whg"thsli)équ %I'{Aygﬁ'@bé’pé{gﬁ%ﬁéh(fo’g'”fgﬁé'%r anched ( C20) car bon
chain; or - a phisyimayibare (iibe ehain abRiA orjasheters plog) sffrcleddfonh e JRieBend. a
(CL. 30) carbon chgienpykier @l 15, skrRgl ey | Ry ey H, | 61481 S tanil-Ct atkyiDyacyl oF (@
straight- or branched IQCG?O dcarbo chain optionally substituted by
fiero 49

hal ogen, - a st f3f° BrYREHE 20) al koxl?; chai n opti onal

substi t ued 20y hal ogen - wbih reaystavaieg Btsubsiifuent ermalked. @%!kﬂw%yvk%;'?‘lﬁﬁ‘%'ﬂ‘yl
arylCi4alkyl-oxy, acyl, Cisalkylamino, Cy4alkylthio, acylamino, (C.
salkoxy)carbonyl, (Cisalkoxy)-carbonylamino, acyloxy, (Cisalkyl)carbamoyl,
nitro, halogen, amino, hydroxyimino, hydroxy or carboxy; or
Ry is
25 - aphenylalkyl wherein alky! is a straight- or branched (Cs.z)carbon chain; or
- a phenylalkyl wherein alkyl is a straight- or branched {Ci.)carbon chain wherein said
phenylalkyl is substituted by
- a straight- or branched (Cso)carbon chain optionally substituted by halogen,
- a straight- or branched (Cszo)alkoxy chain optionally substitued by halogen,
30 - a straight- or branched (Ces.a0)alkenyloxy,
- phenyl-Cy.a4alkoxy, halophenyl-Cyqalkoxy, phenyl-Cqsalkoxy-Cyisalkyl, phenoxy-Ci.
salkoxy or phenoxy-Ciaalkyl,
- cycloalkylalkyl substituted by Ce.zalkyl,
- heteroarylaiky! substituted by Cs.oalkyl,
35 - heterocyclic Cg.20alkyl or



- phenyl - C1. 14al koxy, hal ophenyl - Cnal koxy,
phenyl - C1. 14al koxy- Cl. 4al kyl , phenoxy-Cl. al koxy or

phenoxy- Cly 3 cycloal kyI al kyl substituted by 06.]%(]%155 o
het er oar yl al ky(r) su stlt E C? gal L 35- heterocyclic dobrszcs
C6. 20al kyl or e ?6’(?@7%)@ é@? B W@a@ 79264 - heterocyclic al kyl
substituted by a@wR@ahkyl, and wherein the alkyl noiety may have

- in the carbong, moe@nggrp,gveor a heteroatom sel ected froma double

bond, a triple bon S, sulfinyl, sulfon

as defined abovd th%ﬁ%fb"” ghainga belskqriadstergat %ﬁ%&?ﬁm Rg%b%ﬁﬁt{)ple bord,
C24al kynyl oxy, ar, 8| aufindiaduifydyxyNRaedereinBl s asaletned-aboienand

Cldal kyl thio, acyl s?@L&‘Btuer(t%%ﬁ!)&%)%%%ﬁwgy# <gliynyloxy, aryiCealkyloxy, acyl, C.

(Cl4al koxy) car bonyl am no

hal ogen, ani no, «¥K&PBHRY: 6‘r4al‘%{ t?oﬁ9y'a"éi% @a@ﬁfomcar@nvu ¥%43'F¥R‘V5ﬁr@°wm'”°
[ ndepengfnt I yl, lasylddy, (Cliatkyi®dalogmodr nited; iblodddpimiao, mbabﬂ&freﬂbgﬂ@hdo}ép
acceptabl e salt _qr i osed in
1002792A1, e.g %“&yq‘f&aﬁf”%?‘ef'%m&ﬁﬁwgwgtﬂﬁeﬁé mis 1 to 9 and
each of R 20 R'OBa prpeema@auepaw Freeptphleplipn Bty thejeef . C1_6al kyl or

acyl, or a pharmaceutically acceptable salt or hydrate thereof; -

Corrpounds as discl osed i PO77 a conm orrrul a
111 1.4/ -Cz SOrepinpsdipsoses géﬁfgoropd(??ﬁvﬁq% ByomeqH r@éﬂ?g"’q‘“'a

C2. 6al kenyl or C2_6al kynyl ; unsubstituted or by OH substltut ed
phenyl ; R'40(CH2)6; cmbggl 6a| kyl subsgituted by 1 to 3 substituents
sel ect ed fromthe oup con i ng ofll hal ogen, Ca#eycl oal kyl, phenyl
and phenyl sub&tRt ©ruEhsti od or dubstituted
strai ght chain al ky t@ﬁqn ng a nurrber p of carbon atons or
unsubstituted or subs’tltut ed straight chain al koxy having a nunber
(p-1) of carbon atons, substituted by 1 to 3 substitutents

sel ected fr rou sistin

2oyl oxy, anowrEeie ngm roh D5 i T o b MR ISE TSR Sy or s
hal ogen, unsubstai pmwepmmccmlmmyhydﬁmﬁﬂﬂepﬁt ed by 1 to 3
substituents sel ected fromthe group consisting of Cl.6alkyl, OH,

nal fi"é'l.k‘ééY’ky?CZlhefnﬁ?‘pi%%%%%d'sc%@mﬁpgé’fgééﬁ?élﬁagma%p@f SRR acy

acyl oxy, NR"

Y
w-c-zz—® It
I X

(CH,)OR",

20
wherein W is H; Cisalkyl, Cagalkenyl or Cygalkynyl; unsubstituted or by OH substituted
phenyl; R";O(CHa)n; or Ciealkyl substituted by 1 to 3 substituents selected from the group
consisting of halogen, Csscycloalkyl, phenyt and phenyl substituted by OH;
X is H or unsubstituted or substituted straight chain alkyl having a number p of carbon
25 atoms or unsubstituted or substituted straight chain alkoxy having a number (p-1) of
carbon atoms, e.g. substituted by 1 to 3 substitutents selected from the group consisting
of Cygalkyl, OH, Cy.galkoxy, acyloxy, amino, Ciealkylamino, acylamino, oxo, haloCqgalkyl,
halogen, unsubstituted phenyl and phenyl substituted by 1 to 3 substituents selected from
the group consisting of Cqgalkyl, OH, Ci.ealkoxy, acyl, acyloxy, amino, C;ealkylamino,
30 acylamino, haloCysalkyl and halogen; Y is H, Cisalkyl, OH, Cisalkoxy, acyl, acyloxy,



WO 2009/ 048993PCT/ U52008/ 079264 ami no, 01_6al kyl am no, acyl am no,

hal oG ., al ky

alkylene hﬁp
Y,

i ndependent
m is 1l 20

r

or halogen, Z2 is a single bond or a straight chain
J0hdggdymber or carbon atoms of g, each of Tﬁgg mﬂns
o)

gh-usqqa%g a@zy er , %ts)g%%ﬁo ﬁ}abﬁ‘ kleorzﬁal%r ovi a & ﬁ.sz{nglep b(%fi or'a

independently,skﬁthhﬁdaMﬁmkwhwmgaawwk¥OUEHEHBWHBmé9euticaIIy
accept abl e sal t qr ofgyé#a 8&5@?5&% is H@ é’r%‘?@td&% Wtﬁme%z&ﬁjsoio@6<p+q<23 m'

W02/ 18395,

e. g

fornmu a or

(R2j 2N- G- CH2- x¢81 ﬁRFQZB‘ﬁOFﬁ-—o | Rib CI H2 CH 2 O TH2R3b Ria P =40

5

10

15

20

25

each of R"y, R";, R"; and R",, independently, is H, Ci4alkyl or acyl,
or a pharmaceutically acceptable salt or hydrate thereof,

Compounds as disclosed in W002/18395, e.g. a compound of formula IVa or [Vb

?Hsta R (I:HZRSI: T1a
|
(RZa)zN-IC-CHz-k;—- P—0 (Rza)zN-|C-CHz-><a F|’ =0
|
CH, Ry (|3H2 Rib
CH, or CH,
(CH2)70H3 IVa Ya'R4a Vb

wherein X, is O, 8, NRy; or a group —(CHa}a-, which group is unsubstituted or substituted
by 1 to 4 halogen; n, is 1 or 2, Ry is H or (Ci4)alkyl, which alkyl is unsubstituted or
substituted by halogen; Rj, is H, OH, (Cis)alkyl or O(Cil)alkyl wherein alkyl is
unsubstituted or substituted by 1 to 3 halogen; Ry is H, OH or (Ci.4)alkyl, wherein alkyl is
unsubstituted or substituted by halogen; each Ry, is independently selected from H or (Cs.
4Jalkyl, which alky! is unsubstituted or substitued by halogen; Rs, is H, OH, halogen or
O{C1.4)alkyl wherein alky! is unsubstituted or substituted by halogen; and Ry, is H, OH,
halogen, (C14)alkyl wherein alkyl is unsubstituted or substituted by hydroxy, or O(Ci4)alkyl
wherein alkyl is unsubstituted or substituted by halogen; Y, is ~CHz-, -C(QO}-, -CH(OH)-, -
C(=NOH)-, Oor S, and Ry, i

(Casa)alkyl or (Cyns)alkenyl;

or a pharmacedutically acceptable salt or hydrate thereof;

Amino alcohol compounds of formula V

R, p Rs NH,
R, {CH,), CH,OR,

wherein X is O, 3, SO or SO



(R2b) 2N1CG-CH2X CH 12 CH2 R b wherein X, is 0, S, NRis or a group

-(OH2). . -, V\,hich group i s unsubstituted or substituted by 1 to 4

hal ogen; r‘g?,ol(%ﬁo 2, Rsis H or (Cil4al kyl, which al ¢ 08/{]?(92?4
ute

unsubsti t su tltut db
snsust| (NSRSt 0 el ggen BLg 3 b S LEL MR o
hal ogen; Ri b i $ydlﬂ;he@+dne1hylt(>@.l4ﬂ1dyweih0mecmamyb)kkymaphﬂ;lylmﬁubssttheumefdletb\f/l
substituted b

y ﬁgch gﬁﬂﬁcfﬁ%*ﬂi B%Qau%rﬁud %mg&qw th?i%)ls%%r@g bfeﬁ@rm.éﬂ Rbty,

(C1- 4)alkyl, s’ UNSubstI't Ut substitued
R3, is H OH, ﬁé{P&@é}‘?“Sr‘”@e’thé’PR WC i af phearhgraliogy E%F&PS&'X' 19[?&’8&‘98’1“
subst i t ut ed sby bhiay egenRally aastitdRE by falbhen(EF,, DajaigenC,£Ba4al kyl wher ein

AL L UnSuDe I L Ao MBS AL Konols POOMIBLEY

20wherein al kyl 2i’s"uns

-CH2-, -C(0) -, Redihergen, CFs GH=Riopy!, Coalbpxypenafipyy. F?hP%Y' ’(ﬁ%ﬁ)‘%ywﬂhwor
(C4. 14) al kenyl ea@iof®, AR ReRehdenay i @@@@wuabﬂemﬁd@ or hydrate

t hereof; 25 Am no al @?hol conmpounds of formla V

2009/ 048993PCT/JJSZJGO 079264 Ri is hal ogen, trihal orret hyl , OH,

a.ral kyl, Cmal koxy, ©%s f 1 uor omet hoxy, phenoxy, cycl ohexyl nmet hyl oxy,
pyri dyl net hoxy, cPnnanyl quy, napht hyl net hoxy, phenoxynet hyl, CH2-OH,
CH2- CH2- OH, Cngk t I

benzyl t hi o, 10 ace é'fyn QQC Of ggsgnéy%ng,l dgﬁmg%ﬁgﬁ# %%ﬁz}hg;}{y%%ioﬁal‘y petiuted by
phenyl - Cnal koxya'@%ﬁf‘ha']ﬁhenyl group thereof 5being optionally
substituted bynrbadnqggghrfralﬁa to®l 4al kyl or Cmal koxY; R2 is H, hal ogen,
tri hal onet hyl , | kox | or benzyloxy; Rg H,

hal ogen, CF3, Ei—fp {4a (%Utfcaﬂ%lf %tibleogﬂrﬂ%té%yl oxy, phenyl or

Cmal koxynet hyl ; each of R4 and R5, independently is H or a residue of
formul a (a)15115§9a bbudddremeiy each of R8 and Rg, independently, is
H or Cnal kyI opt| onaIIy SUbStltklt ed by halogen; and n is an integer

from1l to 4; R, %a
\©/ \©\ e R
(CH,) '/

wherein
R1a is halogen, trihalomethyl, Ciaalkyl, Ci4alkoxy, Ciqalkylthio, Ciaalkylsulifinyl, Csaalkyl-
sulfonyl, aralkyl, optionally substituted phenoxy or aralkyloxy;
20 Raais H, halogen, trihalomethyl, Cq4alkyl, Cisalkoxy, aralkyl or aralkyloxy;
Rz, is H, halogen, CF3, Cysalkyl, Ci4alkoxy, Ci4alkylthio or benzyloxy;
Rasq is H, Cyaalkyl, phenyi, optionally substituted benzyl or benzoyl, or lower aliphatic C 1.

sacyl;
Rsa is H, monohalomethyl, Ci.salkyl, Csalkoxy-methyl, Ci4alkyl-thiomethyl, hydroxyethyl,
25 hydroxypropyl, phenyl, aralkyl, Ca4alkenyl or —alkynyl,

Rsa is H or Cysalkyl;
Ry7. is H, Ci4alkyl or a residue of formula (a) as defined above,
X,i8 0, 8, SO or SO,; and
N, is an integer of 1 to 4;
30 or a pharmaceutically acceptable salt thereof.
With regard to the compounds of formulae () and (ll), the term "halogen” encompasses
fluoring, chlorine, bromine and iodine. The term "trihalomethyl group” encompasses



or a pharmaceutically acceptable salt thereof; 15or a conpound of
formula VI wherein Ria is halogen, trihalomethyl, Cmalkyl,

amal koxy, o, Clal kyl sulifinyl, Cmal kyl sul fon

optional | y@&h@még ed phenoxy or aral kyI oxy; 20R2, i s)ﬁqullﬁé@%é

tri hal onet hyl , tr(ﬂmorsp@}mbwand tichigorRetky; "Car Ak Frcgmpasses HpiopRkSraingg 8" ‘?%“OPPC’
hal ogen, CF3, Gkdialkly metirakiynpyopylCisof@bybithli sbuoy, mlyzwwwyor Hed|l. i Fhe

Fovxgralalk?/:oh aflheﬂ%l %@%tiuﬂn L Q(nsﬁr%gt% i;plﬁ%ﬁ&ﬁ&i%y E?%%E selﬂ%ftlhave at
Cral koxy- net hylany misitigh e its henrengeingya halmarﬂmévws ﬂ”Q'BWyEﬁ"@J’BE‘?p‘?r@'ﬂKFP and

phenyl, ar a'skyllodlnng}ﬁhé?@lﬁéfthyl OCMaIﬂ}I'@:‘rB’MaIdeQa The tb‘hrOFarmbﬂﬂb" aS@B3 "draky!
H, Cral kyl or a resi

SO or 502; and 9/4Pi soraﬁraﬁ‘ﬁ[f”é"’gé'FouBf gf ‘%"?)Daﬁsessg‘?ﬂzy qﬂaﬂ% ?yn%%té{n Pﬁ%ﬂefhgylsand
accept abl e sal tpher’rye:rc@@rf AnWatikil maiginasipresent ne'Ce.aipalin'@s iy tialr shatkeisyifinyl

and (11), the terms hRLogsyi e%ﬁﬁ%@§§ﬁ§{gﬁtjch'@ﬁédn& brédth&d ChRikyDeQTReyl,
and iodine. The term "tri hal omet

rou .
2009/ 048993PCTEEh BERY 0ePsEY! ?’qu‘M,uB'? %') ‘“&ﬁ@@r"%ﬂ?"&?\/\gﬁ%‘! AF[ky! group
"Cl.7 al kyl1b eersmmpasskeshasé that gdve atlzay pwuoorofbs berzhmedrirgl & yhlogan. gom, such
met hyl, ethyl, aprﬂ&mﬁle Hlo?iﬂgrﬁ?grghe aRdodne, fmdidntdiny, Hﬁuﬂér)’zllkyl hﬁ?ﬁg‘ 1-8'carbon
heptyl. The phrase ub unsubsti t ut ed phenoxy “group
enconpasses th@@é‘st‘ﬁé‘tweﬁa‘{‘i@‘yhé‘t"”gah?‘-"ﬁﬁ%’??tP'Bﬁ of its benzene ring, a
hal ogen atom such as fluorine, chlorine, brom ne and 5 iodine,
tri fI uor onet hy Cl4al k A3 I OX ¥ al kyl group” as
in "aral kyl gtdwrc%r?pquédsaq%oyﬁ AL E‘(erou[EOEl-enc??)]%l[rg']sl%ggs benzyl ,
di phenyl net hyI hyl and phenyl propyl. Any al kyl noiety as
present in " "G 4a| kyI t hi o" 0l4al kyl sul finyl " or
" Cl4al kyl sul fonyI , 3
e.g. nethyl, ethyl,

opyI put yl . Tlpe phrase (Va
"substituted or unsubstitut et ptip” 10 ehcowpgpasses those
that have, at any position of |U§ benzenhe ri%galhal ogen atom such
as fluorings chlorine, bromne and i odine, trifluor@fethyl, | ower
al kyl having 1-4 carbon atons, or |ower al koxy having 1-4 carbon
atons. Other cWh#Biinds of formula V are conpounds of formula Va

RJ, Rs, Rs, Rs and n are as defined above; and Yis Oor S and

Rg is hydrogen, halogen, Cy.zalkyl, Ciqalkoxy or trifluoromethyl.

20 Compounds of formulae V and Va are known and are disclosed e.g. in WQ03/029205,
WO 03/029184 and WO04/026817, respectively, the phosphorylated derivatives being
disclosed e.g. in WO04/074297, the contents of which being incorporated herein by
reference in their entirety. Compounds disclosed may be prepared as disclosed in the
cited references herein.

25
Phosphorylated derivatives of compounds described herein can be prepared utilizing the
procedures for synthesizing phosphorylated compounds described known in the art, e.g.,
in WO 2005/021503 (see, e.g., pages 11 and 12).

30  Optically active compounds of and phosphorylated derivatives thereof can be prepared in
high purity utilizing procedure described in the art, e.g. in Hinterding et al., Synthesis, Vol.
11, pp.1667-1670 (2003).



wherein R2, 17(3, R, P5 and n are as defined above; and Yis O or S
and R6 is hydrogen, hal ogen, C1.7alkyl, Cl_4al koxy or
trifluoro Conmpounds of fornulae V and Va are re
di scl osedr@bg}ﬁg(oﬁ%%/ 029205, WD 03/ 029184 and W04/ of@wm’%%ﬂ?
respectively, OREPpIEsphdFsasad BIVOEH96258A 28 assmagindictioredalfl e. g. in
W04/ 074297, the contents of which being incorporated herein by
ref erence in their entirety. Conpoun dkscl psed nmay be prepared as
disclosed in the cited references hergin 225 Bhadphoryl at ed
derivatives of conpounds descri beB«hefeilffel ephreB.uti | i aling
t he procedures for synthesizing oryl at edSconpounds descri bed
known in the art, e.g., in WO 20087021503 (see, e.g., pages 11 and
12). 300ptically active conpounds of and phosphoryl ated derivatives
t her eof can, be repar d i [ - cribed
inthe art, ﬁB em?fgbarﬁ%?éf dg '?B"Xe@?/ hé&?‘gaﬁ{‘ﬁﬁ%&ﬁ@ 6
pp. 1667- 1670 (M@Wdrogﬁm&Qfﬂfdl@k!)ﬂr@@mwtﬁsmwldquﬁefmu@orrpounds as
di scl osed in WO02/0 Al, e.g. a conpound of fornula Vi S5wherein
each of R d and—Rﬁ’ ro Ndependently, is H or an am no-protecting
group; R3d is hyd ogeri"‘ a hydroxy-protecting group or a residue of
formula OR9d - P< IIORed 0 Rad is C.dalkyl; nd is an integer of Ito
6; 10Xd is et hRken6isakyinyl ene, et hynyl ene, a group having a fornula -
D- CH2- (V\herelﬂlpah%ergglrgqqyg - CH(OH)-, 0, Sor N, aryl or aryl
substituted by hree substituents sel %ct ed fro g_rcﬁ%a S . .
defined her8i néﬂse‘?thy'eﬂ? vigvlieen g evsaRo? 9teHP B MEREla o a“&&‘ﬂ%@ IS
whi ch i's subst kdrbérat] -HEHEOM)E, ®,t$hoe ) sarfisdr drylenbstided b tpdo thremsghistiupds
a and b, G _idgl e mddl e or 15end of the
or‘%ﬁ%ﬁ“W% zﬂa}]‘]‘%d erdidhibh)

car bon chai n, or Sinthe mddle or end o

the carbon chalYm isusigle paids l?@@?‘i‘!'%l’teecp 1opluigng gvhichr B esubsiided byeth & Uree
sel ected from gmmpantasmdormnia@éps & ahy By OgefkyleS hHtngch oalsky the raidyie or

het erocycl ' @i”éed yc% Q%rléy a[ﬁ}l‘&?l{)%”@%ﬁ léyln rﬁ leé g'rrdp% of the carbon

substi tuent rom titute
three substit uefmfsw@@h 'éé'ﬂlﬁtﬂuﬂeﬁ QWP@MWB% S@SHH@"t%SGIQﬁedH@f‘W‘E}WéIaﬂé

group substit ukgds Mérdden,t® dyBb&IRY!, aryl, heterocyclic group, Ca.ecycloalkyl substituted by up to
three substituents selected from groups a and b, aryl substituted by up to three
substituents selected from groups a and b, or heterocyclic group substituted by up 1o three

20 substituents selected from groups a and b;
each of Rgg and Ryq, independently, is H or a substituents selected from group a;
each of Rgg and Rqq, independently, is H or Ci4alkyl optionally substituted by halogen;
<group a > is halogen, lower alkyl, halogeno lower alkyl, lower alkoxy, lower alkylthio,
carboxyl, lower alkoxycarbonyl, hydroxy, lower aliphatic acyl, amino, mono-lower
25  alkylamino, di-Cy4alkylamino, acylamino, cyano or nitro; and
<group b > is Cascycloalkyl, aryl or heterocyclic group, each being optionally substituted
by up to three substituents selected from group a;
with the proviso that when Rsq is hydrogen, Yy is a either a single bond or linear Ci.q0
alkylene, or a pharmacologically acceptable salt, ester or hydrate thereof;
30
-Compounds as disclosed in JP-14316985 (JP2002316985), e.g. a compound of formula

Vil



20substituents selected fromgroups a and b; each of R6d and Ri d,

i ndependently, is Hor a substituents selected fromgroup a; each of
Red and dently, is Hor C _dalkyl opti onaII

by hal ogeRSrz\g g@@gﬁgg > i s hal ogen, ovv\er F?\I kyl, hal oge 9&%0;#§<

| ower al koxy, | owernal eyl t Ri.@.~ carpoxyls, Tewer al koxycar bonyl

hydr oxy, |ower ali fOH,AC Y, mono- | ower,, 25al kyl am no,

di - G . dal kyl am no cyl am no{eyang or nitro; and <group b > 1is

C3. 6¢cycl oal kyl ,R,@@yl or heferocyclic group, each being optionall y

substituted by ent sel ct ed f.r [0

the proviso thggg\%’gﬁ E’QW“F& &{9‘1# ?ageﬁs %'S(?Qﬁe’gg'"a}%ﬁ&?dg's’bond
or linear Cl-1bd)a ahd(mbwimlcalmacaem@raaﬂ,@@teoglfwaﬂaleyth%te@fiept able salt,
ester or hydrate t hereof; 30 Corrpounds as disclosed in JP-14316985
(JP2002316985) , g. a corrpound of roula VIT wherein

Rle. P2o1Ra03 RIS IEERIB0sTHn Q0oBreErR . o= gdne ot Prigunyia Wi
JP-14316985; or a phar macolo s al (IR}/) acceptable salt, ester or hydrate
t her eof ; 5- Corrpounds as di sed 1" W03/ 062252A1, e.g. a conpound
of fornmula VIII F@ (.']'—4 IQAT‘*R%%(«ICHZ) 9Q9RrM 1 C112)9,9 VIII wherein
Ar is phenyl oR napzhf'hyl &&hsof ng and ng independently is 0 or 1;
A is selected from COGH,/ PO3H2, PQ2H, SO3H, RgCl. 3al kyl)OH and
1Htetrazol -5-yl; each of Ri g and R2g 10i ndependently is H, hal ogen,
OH, COOH or Ci whereiryl optionally substituted by hal ogen; R3g is H or

Grrgl kyl d0pt : ona} sYphemp oF h&ﬂl‘ﬁ[’@ﬁl ebdh dif&thQﬂrh lfhfde@'rldeﬁg'qﬁ()@rg Ais selecltel? flrom
i ndependent | y n Q St a

or C1. 3al koxy; béﬁ)g‘agg)gﬁz 8102'?2 é})‘éhdﬂﬁ;ﬁ a}{(ylgtﬂ_é o‘fq{_’ﬁée{rag?l 'f?aglér?(%é X Rag
i ndi cated flor Bdwmdebtlyrsdtmebgw@ﬁyCODH Oma@lkwwmmsubétﬂutad by halogen Rag
phar macol ogi cakl y Ra§eRAkARbFoRR SubstOlel Bk enaRigem od TOM; ezaam%mfdepelqéenur

|- )C(ngﬁlégﬂ? 4;5]1)3 O&eli tsﬂcelnf %eéj . V\Qalogen sugsaltuii CMaIk)q or ?31 3aﬂ<n93? “”9 ea h gch

has one of the significances as indicated for B and C, respectively, in WO03/062252A1;

or a pharmacologically acceptable salt, solvate or hydrate thereof;

15
-Compounds as disclosed in WO 03/062248A2, e.g. a compound of formula IX

~H—]—m )iAr/ re IX
TR—M

wherein Ar is phenyl or naphthyl; n is 2,3 or 4; A is COOH, 1H-tetrazol-5-yl, POsH,
PO,H;, -80sH or PO(Rs)OH wherein Rs, is selected from Ciqalkyl, hydroxyCigalkyl,
20  phenyl, -CO-Cqzalkoxy and —CH(OH)-pheny! wherein said phenyl or phenyl moiety is
optionally substituted; each of Ry, and Ry, independently is H, halogen, OH, COOH, or
optionally halogeno substituted Cigalkyl or phenyl; Rs, is H or Cisalkyl optionally
substituted by halogen and/ OH; each Ry, independently is halogen, OH, COOH, Ci4alkyl,
8(0)o.1 ozC1.aalkyl, Craalkoxy, Csgcycloalkoxy, aryl or aralkoxy, wherein the alkyl portions
25 may optionally be substituted by 1-3 halogens; and each of Ry and M has one of the
significances as indicated for B and C, respectively, in WO03/062248A2
or a pharmacologically acceptable salt, solvate or hydrate thereof.



n H R2h wherein Ar is phenyl or naphthyl; nis 2,3 or 4, Ais COOH,
1Htetrazol -5-yl, PO3H2, PO2H2, -SO03H or PQ(Rsh) OH V\,herei n Rah is

sel ected kyl, hydroxyCl4al kyl, 20pheny| -
and - CH( O—\{"nglog %%/\/nerel n sai d phenyl or Hhen g S:}US;O}@E W
substituted; ead®MBPuUngsFsafnglopss, iniViA IpEReRIRM YO B qqo ¢! or WO
COH, or optiomaMh:stb,aé@garnmmumfh‘ormulhe(doCKboI kyI or phenyl Rah is H

or Gmal kyl optionallysgub t| tuted by hal ogen an each
i ndependently is halo QQC]—I S(0)0.1 Or kyI 1 ’8a| koxy,
Cntycl oal koxy, ar¥T &r ar a‘l wher ei n t hé* a p‘ﬁrvt( ARy

optional |y be substituted by"ﬂ. 3 hat,pgens; and each of Rh and M has
one of the significances as infifated for B and C, respectively, in
W03/ 062248A2 or a pharnacol ogi cally acceptable salt, solvate or
hydrate thereof. WO 2009/ 048993PCT/ US2008/ 07926% - Conpounds as

di scl osed i n Wahe4ihl03306A, WO 05/ 000833, WD 05/ 103309 or WO

O oot PRSI B o e R B Ry

R5k bei ng H or being B&r kydalkyiak i s a bond, C1.3al kyl ene or
C2. 3al kenyl enew, is a bofld, caal@er\&afrxcbaambnmet eroaryl, optionally

T R T i S

hal o- substi t ut é@loa@@loﬁd‘ﬂ%o%sﬂlkﬂkcwé]k%YH@!%W@%*W?Q €1- 'Mtﬁ'bd Aajo-substituted

i ndicated ijg V@, %0;@3306A e.g. azetidine; Rk is 1oar yl or

Cs. 9heteroary| substi tute Oaryl

4al kYl, Ca she?e'FSQFW’W @H%P%PB‘&?tﬁﬁd &%@/«%ﬂbé%g 988%%' 8% kyl |

Cnrycl OaI ky 1ClRal ik Wk. ,ua@omhghmrg@ylcbpj@hadylsumtltuted by Ciealkyl, Cs.coaryl, Cs 10arylCy.
C3. 8het erocycl agl Kyl Qete?c!a'ﬁ){ 'o3 ﬁwgﬂﬁéﬁhﬁlﬁw &syﬂcloa|h %ro)éikylcualkyl

15cycl oal kyl of heteroc ﬁ tituted 5
groups sel ect e W?E?Fﬂcﬁ%\‘?%bnor é”'@%ﬁr%woarﬁgﬂ%‘é%ﬁyﬁ @erﬁ"?d N4 8')4’] heteroaryl
substi t ut eds Clcytdakkyil or Geterdccldayk oy maR loe i sgbdtiiute@lhyoh bk Igrouhakeected from

substituted Cl Q%elﬁybfsa& (21 s%ll@@)éhd %Eho %sﬁ@thgbn?ékkyl R0E 8RGY, of R3k or

Ri k, i ndependent cal koxg or halo
subst i tuted ClRgds Iﬂﬁm@jkyi elofsi Mﬁaﬁh salkyl, Ca. aalkenyl or Ca. salkynyl an
each of Ra, or Ry, independently, is H, halogen, OH, Cigalkyl, Cigalkoxy or halo

substituted Cy.galkyl or Cysalkoxy;
20  and the N-oxide derivatives thereof or prodrugs thereof,
or a pharmacologically acceptable salt, solvate or hydrate thereof.

The compounds of formulae | to Xb may exist in free or salt form. Examples of
pharmaceutically acceptable salts of the compounds of the formulae [ll to VIl include salts
25  with inorganic acids, such as hydrochloride, hydrobromide and sulfate, salts with organic
acids, such as acetate, fumarate, maleate, benzoate, citrate, malate, methanesulfonate
and benzenesulfonate salts, or, when appropriate, salts with metals such as sodium,
potassium, calcium and aluminium, salts with amines, such as triethylamine and salts with
dibasic amino acids, such as lysine. The compounds and salts of the combination of the

30 present invention encompass hydrate and solvate forms.



20and the N-oxide derivatives thereof or prodrugs thereof, or a
phar macol ogi cal |y accept able salt, solvate or hydrate thereof. The

conpounds to Xb may exist in free or saI
Exanpl es o\%ﬁh@ 0%3

utlcaIIy acceptabl e salts of thec@% EOER q
formulae 111 td¥ 38 NFicRqARPRVE BPY Ee 25U B ISR (e !y PF-V%{%a kyl,
hydr ochl ori de, phgai obprenyldr.,sdiyd lstn!ésfsaitremusmistatsd valky b ahogaaﬂk@yamaﬂ@nyl may
such as acet at | eate, benzoate, citrate, nal ate,
nmet hanesul fonaf.\bee Sgrﬁgmggh"zg’ecﬁggul fonate salts, or, when appropriate,
salts with nmetals such as sodium potassium calcium and al um ni um
salts with &M nefmaybehhés drhisitiy, pasmkragy gdyisal ts wi th di basic am no
aci ds, such as lysine. The conpounds and salts of the conbination of
t he 30present invention enconpass hydrate and sol vate forns.

WO2009/ 048993 PGYa0S2 (oo nremgs offewuiadshe erdbansphaif aa BoFesubsiijutesk ités preferably

r ﬁ5| drecﬁ Pg lsV}BﬁiU[L??édeﬁMaltr}]g%nCﬁltre Bahiky| n d@’t{ @Eléﬁrbéb@':(k%en lﬂ‘i’éﬁfﬁﬂbonoéhaln is
pheny al ky nl ess ot her Q en

al kynyl may be "ZeTURieY f)y t'&ﬂ%’ﬁeﬂ‘ a‘*é&t{F%P%ﬁ%kifP”Be%Eh&ﬁ?“ ba'ﬂa%hqrﬁ%iaply
preferably mhemy‘aubswatedm Wiet e grenpenenusielyfis substituted i is tphaderalely biahstituted by
chain as Rl is h%HBé.]: bkt £iino, Heth'o?yv\& &6 RBAYoguUbsti tuted by hal ogen,
nitro, amino, hydroxy or carboxy en the carbon chain is

interrupted by an optionally substituted phenyl ene, the carbon chain
is preferably Foefersadbsompashed .of \Wyemula hearphteosel @hereinpRetiy Gisaalkyl, opticnally
substituted, i tsul')s?ituwdelgfﬁlﬁgl Bz @H?%Mb’t%m&y opg Qgrn]gn@'ﬁufrg pr@@ﬂaﬁ‘l? those

nmet hoxy, hydrox or carboxy ‘erred conpoun
t hose wher éi®n P@e'ieﬁ’ '@1%9'?051'?'@ IS“bsﬁquﬂﬁﬁMﬁ'@h‘B’@WﬂptW@W Wstﬁvteﬁ' BV halogen
hal ogen, am noanty@raikyymeisty Gar OQANy! opithallysabstit iedivertyaioky Monosreferably, Ry is

wherein R is en u I n
substituted by E Wblﬁ&gﬁag#ﬁgédaém%?%ml% a%ﬁa@gb?a?ﬁéd %Hb%%a@{'t
substituted by Q&yé*ﬂ%‘;ﬁm Wbe Espalef el?aabmyy beRp oftkp, m@rﬁipaf@lpfﬁfa!agwn para.
substi t ut ed on the phenyl by a straight or branched, preferably
straight, . 14al k 44al kyl chain nmay be in ortho,

nmeta or pa é’,r %?laBT‘ﬁofﬁngga%ZOPr ef erably each of R to R5 is H.
In the above formula of VI| "het erocyclic group” represents a 5- to 7
nmenbered heter qcyrce' 'aEO\Br eﬂmnmw\ng-ﬂetérsbya.chgrtoe;s"oebea&@el eCted fricMBbred

S 0 d N Ex et

het erggryl gro g‘}éfﬁ%?%faﬁiﬁﬂ"%a\}g% %E?al?@tsg 'gé*g‘i r?rﬁg @e”%ﬁ%ﬂmé of such
correspondi ng hetepaydic ardups dmcleie ntpe dtebdrgarii yatoupg einditadel! hiedver ead yieterocyclic
groups, e.gs f HBr}{pounM"co‘ﬁ@&’dmdﬂy fd ﬂéjrt)éllly o%ﬁfﬁle’f%} hydRﬁ_/gél%%eQi I')élteroaryl groups, e.g.

i m dazol yl , oxazol ¥ I soxazol y i'sot hi azol ﬁ/

1, 2, 3- oxadi azofyt, Kignyla YOI, ealwézaww' 't Hidadr!dy 5ACM. pisPXERYIYL, thiazolyl,
pyridyl, pyri daszinmyblyl, pymomcnhznyl, tnamm,aztrazw thiadkazahylygraoply p\aidyl) pyndazmyl
morphol inyl, 't B%Mﬁﬁgﬁ a'zw tsrdhyb Yr!argy Moo ﬁrgarxclr?how B QnGi S,

pyrazolldlnyl I peri oxa

i soxazol i di nyl imidazglidiny. azRﬁquE'Idﬁ‘yi FIPeFYipYz oPPRIPFRM. . ‘P‘?@“@‘F‘)"ed's°va°"d'”Y'
het erocyfcl i30 grrmbmmr Eblr5p@§zofﬁd1rﬁ?ﬁﬂbﬁﬁf@dadhﬂét@ﬂ’00ﬁrcylgr@fp@um aﬂ;dl 6-fembered
nmost preferre FYGALE 9F I r

pi peridinyl grBét};g)rtog pq' lPerrgreang@% '%%n%@']a?oh&&%cac“fg PI%U'? 8 Wdh()ﬂ]
2-am no-2-tet rmmmwnnysormp@paméqmp A particularly 35 preferred
S1P receptor agonist of fornmula Il is FTY720, i.e.

2- am no- 2- [ 2- in f

Ina;n ;r)](r)\ar m[acet(J pc‘%‘f’r?le;‘/"' %Bé‘ﬁ%’a’g Q'nghs %’?ﬁ?’ i grf"geff e1dé'[r’]r8p%{§§’8[ %?‘?r@?ma”y
as Conpounds5 A) pretermgd St Reedaptdr agohisbof emulall is ROYiFR0, LeA2@mifoed-[2déroctylphenyl)
conpound of f opfl|nfophhe-h 8-dichf tRBGoMNSGTISE PhERRBeBEaIRadceb @b salt fobm ftefRdd

mis 4,
to hereinafter as Compound A}, e.g. the hydrochloride, as shown:

10



5i.e.
2- am no- 2- { 244- ( 1- oxo- 5- phenyl pent yl ) phenyl | et hyfi propane- 1, 3-di ol ,

in free f i har maceutical |y acceptable salt for to
her ei naft(e)\g'@a%gd’g&%gund B), e.g the hydrochl oride. @é&?@gfogﬁ&

compound of formula I'll is the one wherein Wis CHB each of RR1to
R'3is H 10 44"3 & pt yloxy and Y is H i.e.
2-am no- 4- (4- hey yphényl) - 2-nmet’hyl becanol , in free formor in

pharmaceutical |y acce le salt form (referred to hereinafter as
Compound C), e.g. the hydrochloride. The R-enantioner is particularly
preferred. A preferred conpound of fornula IVa is the

FTY720- phosphatferreiRred pynpqundgdormyladis thg-pne svherein qgich pi Rz #9rfdls iRiHbandrnais 4,

(Or;l)z A er ef % lr3 ed. zzaﬂmeizqgtrp(fr &@leﬁuéra/rplahfbr)ﬂhan}n]bmyrﬁaarmwmd dfet, PSBR 6r in
is

i
oot yl ). peoPLRTERe B GRRERE P s eginald Ao AL & e
A preferred compdrasidprige. formula VI is
(2R) - 2- am no- 4- [3 (4-cycl ohexyl oxybutyl) -
fzglr)renng[ ?(Lt ihrseg rﬁef%rred compouncyofl?ormu Q_II |_5?Ae one rereeflne\y\lrrsegHa ea Oo"i“lz-'td1 tng”s is H,
14441- (4- cyl®l olaexsy dthPerer, iXf ks ueptpliost ind 16 dn Hy |.@x3raminord)(4-bediydxlyptng)-Pryrletyl-
enzyl}-azetidi ’Btﬁ%ﬁorCIﬁerQ%&th bfin ?gérgracé?l Oicafﬂy Qéc%ﬂt%big sélhﬁnfn?f?éferr&ﬁ%eﬁéfnb#ter as

be appreciated erein
direct active $GPePYKesea. d'Fe W&SPCH%"dﬁr U!fr%ﬁ%a“t'%?r ‘%Q@ffﬁ'laﬁy Pfﬁﬁeed

conpounds nay be phosphoryl ated forns. Oral Fornulations 30 The

dosage form of 3) %8.%0 o@{hdpgfforﬁrmg |§%$TWQ(Y%USB%( |9H hher‘%éi_'nﬁl is

dosage form ma sa

enbodi ment léf Qw&pﬁ@%é*m afﬁrﬁﬁé)nﬁ Ib'ﬁfetf?fb 0‘&{6@%2@% of &TWMVBrSaHﬁI ggmpoangy C-

gowder ;or M anghdsphiate QR Isi 1, R PIOH, & s, Wrragiﬁa QaH, YQF;:O arﬁ?glahﬁfeptyl) A
osage forns nma tl pel | et s/ beads.

O her 35dosage g‘/a(f)er"r‘?s%(r)r@ ounSOffrs)rlmsyl'ea \ég?obqu&rdré @!rbgﬁfﬂ?%r conposition

which is soluble in a |iqui d to WD 2009/ 048993PCTM32008/ 079264

produce a |iquid Fe@érf@d' éérh;SHﬂm@rcbeForﬁrﬁla adim jgi BlahfHd-4- @(@-@%Ic@r@xwﬁxybutyl
such forrrulzﬁtlg ﬁ h:gl e t %ets capsul es and sachets.

final |iqui 'P'F"(')' Mit Adithed as a drink. 5The oral route
is often the nost convenient route for drug adm nistration. This may

be in the for ”hof)re%rr%& %B%J %P |f&FnuIaaX§ QQV@@t H-(Ptﬂﬁl- 4%&@6%Yyl-3-tnﬂuoromethyl-
di sintegrating tabl e I{YB lized

been found t habrEgRpUTIAGRS! ﬁperfrvér%v'baﬁrwpﬂ S MREY Pf@drgg I
am no- propane- 101, 3-diols, e.g. those that have S1P agoni st

activity, ate f@%u S’éﬁé{pré%’a]téoofhgpﬁw?tc&gpduﬂ Pad Eéé&HtBé%lrheréPﬁ%? b8t Rkt active

easy to formul at a I on such present

i nventors haves%bﬁraﬂﬁ?qss PhEIRY P BIPHLYOE-HRE e¥rRle. dhe F?ﬁ‘ﬂoéﬂp%rﬂ%%er p’@ﬂspho"y'ated
exci pients arefoppd.entially feasible with such amno diols. 15 The

Mal | ard Reaction The Maillard reaction is a chem cal reaction between
an amno acid and a reduci ng sugar [Sugars that contain al dehyde
groups that are fxbPhesGbds0 carboxylic acids are classified as

reduci ng s:.;gar S. Reducing sugars include glucose, glyceral dehyde,

| act ose, bi nose and mal tose], 20usually requiring the addition of

heat. Like carqueldsz f’of?rpofalctogn'pﬁ%@nsoﬁ{hg}p%fseﬂ%eﬁﬁﬁyé@tﬂ‘l!]ecfnﬁlro%%er?&m

The reactive carbony %r ou q I nteract
nucl eophi | i ¢ affnhee gFe ;§‘°§ﬁ’getfcri@ @8 afaPletc In@notaerembedigealyf s prasat invention
poorly charact @edésde tsians gaslidr] &y Qowia lf@mEne Snaly @Srtiprise pdibfs JuERMEIBS or

accel erates i nge?%?lh%?éésge nvsI n[ré) nc%%%hse o?%%f%Frﬁ]ﬁ‘a??ﬁ%ﬂegb%u&é@e%% &Rer

not neutraliz S reac asis o
i ndustry, 8} nceosggreforms may comprrse a solid or granular composition which is soluble in a liquid to

11



25type of am no acid determ nes the resulting flavour. The
potentially feasible excipients are classified into e.g. fillers,

bi nders, disinte rants | ubricants, flow regulators, plastisizers

and mat ri xXVPEPHEFY Sone excipients can be listed in moCa/YSRUAOBRE

cl ass. Typidaed a Faidderguiatiometior te adminisiaions iramples of Bish EEHIRTCSS A§ a
conpound as de%ﬁlﬁbl@%le@é@b@emrﬁcr@& tied travgisid Fdrmligtich mayGbe-cofslinféd as a
Binders: 1 - 15 %D sintegrants: 1 - 15 % Lubricants: 0.5 - 2 % WO
2009/ 048993 Fl 8W'?egu| ators: 0.5 - 3 % Matrix formers: 3-50 %
Plastisizers: 5 - 30 % Fl avoring agents: 1 -20 %5 Sweeteners: 1
- 20 % PCT/ US2008/ 079264 The present invention therefore relates to
st aFI e bl ends gaspiai BuGs Giel GRISDELNIEINIGUR f@TdgRrdafinistalion This ¥agbelin
at | east one o . s I :
Formi o v mmy. eoBre Sssghbe. » gl A A ST g PR =GB
more of the fortabtmongtfwxﬁimpu ents (a) Fillers selected from Lactose
nonohydr at e, Lactose anhydrous, Maize starch, Mannitol, Xylitol,
sorbitol, sucrose, Mcrocrystalline cellulose" e.g. Avicel PH101,

5. (b) B nder s SUPerrauoEune Byl doBuaodifinil o fufly, B dint Bt
LH 22, Povil@ond3-digiei ek those thahreye SR @gﬂla*rﬂ%wfyeqr%a?t@asw tpéqﬁnwaiez'@ particular,

starch, O os POVHed® B8R nof&ae Garbriiatedin @ seiRitiral larmai@®&edi um
car boxyrret hyl starch e.g. Prinojel, pregelatinized starch, e.g. Starch
1500 (Sta RX), Asalahi impesseitireremtora eyecaurpfielydly found tiat anlysdlngied sumiper gin

Hydr ogenat ed € o@inidrtCdrBBbightRilly @Qs‘?ﬂlé’%ltrpédch affin@ diofsUt | Na, 25magnesi um

stearate, calciumstearate, zinc stearate, mneral oil, silicone
fluid, sodiumlauryl sulfate, L-Ieucine, sodium stear yI fumar at e,
and/ or (e)Fl ow regul ators sel ected from Aerosil 200Col | oi dal

silicone diléxi d’éeMei”grdMCtielil 200 30Tal ¢ and/or (f)Matrix forners

sel ected from droxyprop nmeth cel | ul ose, dr oxypr. .

ol Tul s, | Mot Ut VoW chgtae & EErReot Gprtn S8GeoTa TUARE S teucing syoer

Pure Cote, Povisigame that contain aldehyde groups that are oxidised to carboxylic acids are classified
as reducing sugars.

Reducing sugars include glucose, glyceraldehyde, lactose, arabinose and maltose],

20  usually requiring the addition of heat. Like caramelization, it is a form of non-enzymatic
browning. The reactive carbonyl group of the sugar interacts with the nucleophilic amino
group of the amino acid, and interesting but poorly characterized odor and fiavor
molecules resuit. This process accelerates in an alkaline environment because the amino
groups do not neutralize. This reaction is the basis of the flavouring industry, since the

25  type of amino acid determines the resulting flavour.

The potentially feasible excipients are classified into e.g. fillers, binders, disintegrants,
lubricants, flow regulators, plastisizers, and matrix formers. Some excipients can be listed

in more than one class.

Typical ranges found in a final formulation comprising a compound as described herein

30 are as follows:

Fillers: 10 - 97 %
Binders: 1 ~15%
Disintegrants: 1 — 15 %
Lubricants: 0.5 -2 %

12



35and/ or WO2009/ 048993PCT/ US2008/ 079264 (g) Pl asti si zers sel ected
from PEG 400, D butyl sebacate, Sorbitol and/or (h) Fl avori ng
agents sel gct f Ment hol, tutti fruti 5and/or (i)$S r
sel ected f‘?@r%g@ﬁoéégg{’nose, Sodi um sacchari ne. Fill ersvﬁz&g&%&@zg‘bl y
sel ected from Hildv @p¥atgigi @erdds f r om Lact ose nonohydrate, Lactose
10anhydrous, Manaex fsinai3,-5Xyd i tol, sorbitol, sucrose,
M crocrystalli l.0se., €.9. Avicel PH101, Dibasic calcium
phosphat e, Mal ?ﬁa g%érr‘%lr? §§(f’ gelatin. According to one enbodi nent of
the invention ghapégrasgntsiibr?&ants are sel ected from magnesi um
Stearate ang calwekidhtsieapmize. In a second enbodi nent, the
present invention relates to a binary blend conprising a 15conpound
having a group of forrmula Y and one excipient selected from
Sorbitol, Xylitol, dicalciumphosphate, Lactose, mcrocrystalline
cel | ul ose, HPMIhe pragent iveien ieeie reladesds S@PRBlergs®©mpatindmforReypEaving
preferably an hydibeasrmealehdianisst ireatier eepidn0i dal silicone dioxide,
tal c, nmagnesium stearate, calcium stearate. Preferably, no noisture
i's present. | n Tparengauhehavingregrenpoif frirouie ¥ reaveinooae embastingnt,dmmixed together
Di cal ci um plosRiebLEe offire ofth® BIREMA Biengdl ci um silicate, magnesium
stearate. In particular, the fornmulation or blend of the present
i nvention does (@pFileoegiscaidroa lae@semaigphgdrgiar Lacsgagdlydioos ®aize starch,
gl ycer al dehyde,,, | a 5 ' e [ hef, . .
preference, t héw af]g]?&iﬁugﬁg?li %%!‘ Q@f%ﬁ?ag?gr?ﬁéﬂ%rcéegﬁ%ste” F'r?\'/g“?ell %ﬁqédlbgds'bas'c
not 30conpri se PG PEpwhplE Malopextinageletn. gdcBsddry, stabilizers may be
added to increaa@oor decrease the pH By nodifying the pH, the
conpositi on sy be adapted to optim ze the reduction of |ikelihood of
a WD 2009/ 648993PCT/ US2008/ 079264 mal liard reaction, or other side
reacti ons taki fiyBipflere eelegigd feoxuinpVe, ©9. 3aPs Ldiid, pgellPCeliuigse LHEZ2aR¢viHlone.
In a preferredggiodi mrent of the conpositions o fthe present
invention are binary blends, 5i.e. a mxture of a conpound conpri sing
a group of fornmula Y and one excipient as |isted
(c)Disintegrants selected from Maize starch, Crospovidone, Croscarmellose sodium,
20  Sodium carboxymethylstarch e.g. Primojel, pregelatinized starch, e.g. Starch 1500 {Sta
RX), calcium silicate

andfor

(d)Lubricants selected from Hydrogenated e.g. ricinoleic, castor oil, e.g. Cutina,
25  magnesium stearate, calcium stearate, zinc stearate, mineral oil, silicone fluid, sodium
lauryl sulfate, L-leucine, sodium stearyl fumarate,

and/or

(e)Flow regulators selected from Aerosil 200Colloidal silicone dioxide, e.g. Aerosil 200,
30 Tale
andfor

(AiMatrix formers selected from Hydroxypropyl methyl cellulose, Hydroxypropyl cellulose,

Methy! cellulose, Ethyi cellulose, Pullulan, Starch, e.g. Pure Cote, Povidone
35 andfor
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herein. A particul ar advantage of the stable binary bl ends as
di scl osed herein is that they may be transported and stored prior to

final for r%b%égfm@gw thout form ng degredation product }Cﬁ@&ﬁfg%ﬁfds
n n

of the pres ntion, e.g. binary bl ends, therefaor

commer ci al Ly vi@BIAaIw5Ea $SiroieRirom 5 NG Wb Stbspifrfl sl or as

descri bed hereiandion stable conditions. Prior to the surprising
findings of the present invention, the instability of the conpounds
conprising a group V would not have been able to be safely stored,

wi t hout the poé@Fgwrfnwgq%ﬂfe'chJfPiﬂtMeé@Obélﬂﬁgﬂ'f ormed. Wth the
present inventizagorthe skilled person is now shown which excipients
may be used with the S1P nodul ators for storage and, nost

i mportantly, which ecipients nay be used to reduce the risk of

i npurities conti$wastenessgelacted inemh SueralgsepBertivre sacckaliee: i npuriti es bei ng
formed by a malliard reaction. 20 Levels of inpurities tolerated:
Conpositions of_the present inventio e.q. bjnar | ends .and/ o
(el dosage | GHRBarSpERiPlsaPHat JorF FueS sk AL acteg Bonoipatais [sase
under st ood OhatanbyveouseMate Sérch, Xpliloli sortitel, susase dtllierderystallinelyelljlasegegl Avicel
usi ng phar macew6fl0ivasRCaeRh 3RbHnak MMERELSn A2 gElaever, it is also
under st ood the pharnaceutical standards nay only apply to a final
dosage form i Agcortlih@tofdnBamb@firachiof the haentiph prefentd fubNaanisianseldcteddrom

preferred errbodiarrggsliunpg 8"riatg%ﬁd %Iﬁnﬁﬂtz?ﬁa%nds containing an SIP
recept or modul &tor as de?lna ed herern, i.e. a conpound conprising a

group of fornulfy ecoliérbbbaiiedt, H¥re@nnvehiid?GelaRs td MMHN blb&BPeomprising a
30Pr ef er abl % t he bi naﬁg bl ends (%f th]errgsent | ne\lll}gnilc%g neet the
fol | owing dPi t EPTRPHNE YN AJOHY OFiGBHR AN SN SXIGRSTHFRECAHIR™. 5wt % of

inmpurities and/or but no nore than 2wt % for an individual inpurity.
35 Preferably, inpurities are at 2wt % or | ower wth no individual

i mpurity bei ngsem®itd, Xyl dRalbih Ynoshhste, \akfe, FMRASIHYSENRAB tEIuRBEO \HPMT, BIPC,
i ndi cators of anmount, K of | rgguri bi es (#pgnlnesrtaerlt edr.eeTatE)(F Lerm gvt (e)uff)'i rrﬁes@ns{e

t he percentage iror?p?vécfogf'icé% ToeIRE S unt %"I’ptﬁé WOl & POT farat i on, o
for exanpl e 4wcdlpidekaiisontrdipxide, taiclDangsivmisiearate, Baleivmbieadte- i npurity

t ol erances, using the conpound FTY720 as a reference There are three
qual ified aggradation products observed in a dosage form acetyl

am de, palmtate,am.d t am de. The mechanismfor the
formation of t 5@%&%%§P§§%Pﬁ%ﬁ%%%% ucts is postulated to be due to a
nucl eophilic attack of the primary am ne of the FTY720 nol ecul e at

t he carbonyl carbon of the acetic, palmtic or stearic acid. 15Based
on tox qualifi paartiedas thedycipitdieatkeeieaepfrormary degradati on products,
acetyl amde, palmtate am de and stearate am de were qualified at

| evel s of 4. 69picdlciggnpapephategdlC.ceaspaidong.crigiumsificgle deagnegiura diegigiet el v
control the quality and efficacy of the final dosage product each
20qualifieasdegradation product was assigned a specification of equal

to or less t ham p%rt@f(l‘é:‘? fhelf&RE!atio%tc{r%%% E‘Hhe present invention does not comprise a

reducing sugar, e.g glucose, glyceraldehyde, lactose, arabinose and maltose.

In a further preference, the formulation or blend of the present invention does not
30 comprise PEG, stearic acid,

Where necessary, stabilizers may be added to increase or decrease the pH . By modifying
the pH, the compaosition may be adapted to optimize the reduction of likelihood of a

14



The specified degradation products were assigned a specification of
equal to or less than 1.0% of |abel strength. 25 The unspecified

degr adat i ‘ wer e assigned a specification of [

| ess thanoﬁpngﬁ'@l‘)gbel_ strength as per the Novartis dﬁ’%lg F@gﬁ%ﬁ“
purity policy. maipraeadten. of otagrside FrRactRag fakinqPiags ARrsRIliv'e 8F piakiizet if gtric
limt of quantistiati on (0.1% | abel strength) was set at equal or |ess
than a total of 4.5% FTY720: An exanple of a conpound conprising a
group of formula Y: 16 WO 2009/ 048993PCT/ US2008/ 079264 A chemi cal
stabi | ity progiaPESiragenpaiansnt pfitha eampesitgns pTirg preser ivetien piedinegy Rlendsy
drug subst apceyasmisiuf @€ chgouhd bBEMErRInG 8 gedup BE[rvilaY SnddneSRXEipieias listed
performed usi nﬂerlé.TWZO drug substance. General nethod to prepare

bi nary m xtures: 1. 10 ng drug substance and 1000 ng exci pient were
filled into a glass vial (= binary mxture). 2.The closed vials were

st 0][ ed fgr 1 mMaHahicabr aﬁ:?&nt?gﬁréﬁthé{%ﬁabhétbirg@i bléi]thgé@@g%'gaaér%ﬁnhms?ey may be
perrtorne usi n radl en A etectl gn. —0r ana SIS,
Dot ot orad s e o sl ral ergiaonoy RS U ONN deURrRER P
a_ci dini sdpr opfambllar_uasruﬂtrsm'reseremvmnoh, ag.rb@gryeat!dnds,_stteireffmrerprq‘vwe az0mmercially
mnutes. This gahuLLOR fe:}@ﬁ,gﬁfma 5 b HQAHa@Nsh AlcrRbd %]fgh laf&ﬂé@%%t

supernatant was used as t est sol ution.

guantitation (loq) of the method was 0.1 % The rel. standard
devi ation 5,0 efiortbthaeupsseyfindehesine@ticaniaventsn, te2nstabiligqd thieab msddrbiC
systemw th gradi NERR'A
L7 ot o s 5 s SEREEN Il SIPAR] AR SRt e prci
particle sil2e ofimpyiies pripg formadhWih e prRsem dyenton, tBaeltlied Pased ig now shown
condi ti ons Mobivhien pXuasentsAdd)benivbdNagpliig sbr friogulatoisfbr Atofigaraha,amst inpoldty,
E \r11/ x) ] I\P/Eglslae Appﬁflgﬁcg@%n t%l%?):s éer llﬁsleg toGrrengc'e‘?r'{]et risQ %Pi%rpﬁ‘rmeg l:&n@aenﬁﬁa]tmb inal drug
product, such impurities being formed by a malliard reaction.

20  Levels of impurities tolerated:

Compositions of the present invention, e.g. binary blends and/or final dosage forms, are
preferably free from impurities. It will be understoaod that the level of impurities tolerated
will be judged using pharmaceutically acceptable standards.

25
However, it is also understood the pharmaceutical standards may only apply to a final
dosage form, i.e. the final product. The present invention, in a preferred embodiment
provides binary blends containing an S1P receptor modulator as definated herein, i.e. a
compound comprising a group of formula Y, which are low, e.g. free, of impurities.

30 Preferably the binary blends of the present invention meet the following criteria for level of

impurities:

+ No more than 4.5wt% of impurities andfor but no more than 2wt% for an individual
impurity.
35
o Preferably, impurities are at 2wt% or lower with no individual impurity being more
than 0.5wt%
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The “wt%"” measurements above are indicators of amount of impurities tolerated. The term
“wit%"” means the percentage in relation to the ameunt of the whole formulation, for

example 4wi% means 4mg in a 100mg tablet.

Example of impurity tolerances, using the compound FTY720 as a reference

There are three qualified degradation products cbserved in a dosage form: acetyl amide,

palmitate amide and stearate amide.

The mechanism for the formation of these degradation products is postulated to be due to
a nucleophilic attack of the primary amine of the FTY720 molecule at the carbonyl carbon

of the acetic, palmitic or stearic acid.

Based on tox qualification study, the three primary degradation products, acetyl amide,
palmitate amide and stearate amide were qualified at levels of 4.6%, 4.5% and 4.8%,

respectively.

In order to adequately conirol the quality and efficacy of the final dosage product each
qualified degradation product was assigned a specification of equal to or less than 2.0% of

label strength.

The specified degradation products were assigned a specification of equal to or less than

1.0% of label strength.
The unspecified degradation products were assigned a specification of equal to or less

than 0.5% of label strength as per the Novartis drug product purity pelicy.

The sum of all the degradation products above the limit of quantitation (0.1% label

strength) was set at equal or less than a total of 4.5%.

FTY720: An example of a compound comprising a group of formufa Y:
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Run tinme35 mn The tables below provide a |ist of potentially
feasi bl e excipients including the results of the stability program 5

Ex le 1: { bility test with | ected fill IRl
Asgg)r/) ?n (%‘1532?{%8?9% ?els :_.ny% ﬁth\(l)Mse_aflﬁyg(r:oﬁs 1|01. irgng)i‘@E?@gﬂ@g%ch
102.2 0.0 MannitGpmicalstapility Rpatam Hsinadtinagt Aresob BT (7SP 206 erjcirirpiss fe dug

Avi cel 97.9 0. Zulistdneé wafistodd for Madohihtiotloded R Q) 5GPwds ferdrnEeidisiig FTY720
hydr ogen car bora%tgesusrsté\é%g_ni tol (10+90) 102.7 0.0

General method to prepare binary mixtures:

5 1. 10 mg drug substance and 1000 mg excipient were filled into a glass vial (= binary
mixture).
2. The closed vials were stored for 1 month at 50°C.

The analytical characterization was performed using gradient HPLC with UV detection.

10 For the analysis, the stored samples were dissolved in 40 ml of 0.0005N hydrochloric acid
in isopropanol and stirred with a magnetic stirrer for 30 minutes. This solution was
centrifuged and an aliquot of the clear supernatant was used as the test solution.

The fimit of quantitation (log) of the method was 0.1 %. The rel. standard deviation sy of

15  the assay deferminations was £ 2 %.

Apparatus HPLC system with gradient capability, autosampler and UV
detector
Column Waters Xterra® MS Cg

Length 50 mm, internal diameter 4.6 mm, parlicle size 2.5
pm, Part number 186000603,

Chromatographic conditions

Mobile phase A 100 mM NaClO, buffer, pH 2.8:methanol = 93:7 (v/v)

Mobile phase B Acetonitriie

Gradient program (linear) Time [min.] Phase A [%] Phase B [%]

0 70 30

1.0 70 30
15.0 58 42
28.0 5 95
30.0 5 95
30.1 70 30
350 70 30

Flow rate 1.5 mi/min

Detection UV detection at 215 nm

Column temperature 30°C

17



Exanpl e 2: FTY720 stability test with sel ected binders Excipient

Assay in A | inpurities in % HPMC 3cPs HP-Cel |l ul ose LH 22 97.8 99.8
0.0 0.4 A55R). : F1Y720 stability test with sel ect ‘
di si nt eoré%t@s&: Ié%g?pi ent Assay in %I inpurities in % Vi

102. 2 0. 0 Crossérssmblerzapsgddeum 1Adiedt 0. 0 Sodi um car boxynet hyl starch
(Primojel) 103.2 0.0 Starch 1500 (1%tu? RX) 101.3

Injection volume

Run time 35 min

The tables below provide a list of potentially feasible excipients including the results of the

stability program.

Example 1: FTY720 stability test with selected fillers

Excipient Assayin % | X impurities in %
Lactose anhydrous 101.4 6.0
Maize starch 102.2 0.0
Mannitol 102.3 0.0
Mannitel granulated (SD 200) 99.5 0.3
Avicel 97.9 0.2
Citric acid + Mannitol (10+90) 102.4 0.0
Sodium hydrogen carbonate + Mannitol (10+90) 102.7 0.0

Example 2: FTY720 stability {est with selected binders

Excipient Assayin % Z impurities in %
HPMC 3cPs 97.8 0.0
HP-Cellulose LH-22 99.8 0.4

10 Example 3: FTY720 stability test with selected disinteqrants:

Excipient Assay in % 2 impurities in %
Maize starch 102.2 0.0
Crosscarmellose sodium 102.4 0.0
Sodium carboxymethylstarch (Primojel) 103.2 0.0
Starch 1500 (Sta RX) 101.3 0.0

Example 4: FTY720 stability test with selected lubricants:

Excipient Assayin % | Z impuritiesin %

18



0.0 Exanple 4:

FTY720 stability test with selected |ubricants:

Exci pient Assay in %inpurities in % WO

2009/ 04899@,@2{ 9H§§9g?8/ 079264 Hydrogenated ricinoleic Oidqﬁ%@fgm%ﬁw

Stearate ni
stability test
I mpurities in 9

toF—1+99) 103 600 _103.-50.5_Exanple 5 F1Y,
WeReEAI g Pl Rl [at 836 Exci pi 8% Assdy in %!
oMestesate +2Q0IAQE99) 0. 6 [Exaopse 6 FTYBBO stability

test with sel ectedmatrix formers—Excirprent—Assay 119

Example 5: FTY720 stability test with selected flow requlators:

Excipient Assay in % Z impurities in %
Aerosil 200 101.5 0.6

Example 6: FTY720 stability test with selected matrix formers:

Excipient Assayin % | Z impurities in %
Hydroxypropyl methyl cellulose 97.8 0.0
Hydroxypropyi cellulose 99.8 0.4

Methyi cellulose - -
Ethyl cellulose - -

Pullulan - -
Starch, e.g. Pure Cote 102.2 0.0
Povidone 95.4 0.5

5  Polymers having different molecular weights may be used in the same formulation, e.g.
having a low and a high molecular weight, i.e. one can use a mixture of e.g. cellulose type
polymers having a low and a high MW to provide for different properties.

Example 7: FTY720 stahility test with selected plastisizers:
Excipient Assay in % Z impurities in %
PEG 400 - -
Dibutyl sebacate - -
Sorbitol - -
10

Example 8: FTY720 stability test with selected flavoring agents:

Excipient Assayin % | Zimpurities in %
Menthol - -
Tutti frutti

Example 9: FTY720 stability test with selected sweeteners:

Excipient Assayin % Z impurities in %
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| inpurities in % Hydroxypropyl nethyl cellulose 97.8 0.0

Hydr oxypr opyl

cellulose 99.8 0.4 Methyl cellul ose - Et hyl cel |l ul ose

- - Pullulgn.- - Starch, e.g. Pure Cote 102.2 0.0 Povi . 5
5Pol yner s ﬁg\/ziﬂo%mﬁg?fment mol ecular weights may be us Pg:qﬁ?g%ﬁ@mggﬁm

formnul ati on,

é.ucrﬁra'\%ﬁvhg a | dw and -a hi gh| nol ecdl ar wei|ght, i.e. one

can use a m xt USediom secajarineel| | ul ose type |pol yner-s having a | ow and a
hi gh MVt o provide for—drfferent—propertires—Exanpte—7" FTY720
stability test with selected plastisizers: Excipient Assay in %
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Example 10: Non-feasible excipients

An example of a non-feasible excipient is shown below. The method to prepare the binary
mixtures and the analytical characterization are the same as describe before.

Excipient Assayin % { Z impurities in %
Glycerylbehenat 96.2 >2
(Comprital)

Example 10: S1P Assays

The binding affinity of S1P receptor modulators to individual human S1P receptors may be

determined in following assay:

S1P receptor modulator activities of compounds are tested on the human S1P receptors
81Py, S1P;, S1P;, 81P4 and S1Ps. Functional receptor activation is assessed by
quantifying compound induced GTP [y->*S] binding to membrane protein prepared from
transfected CHO or RH7777 cells stably expressing the appropriate human S1P receptor.
The assay technology used is SPA (scintillation proximity based assay). Briefly, DMSO
dissolved compounds are setially diluted and added to SPA- bead {Amersham-
Pharmacia) immobilised S1P receptor expressing membrane protein (10-20pgfwell) in the
presence of 50 mM Hepes, 100 mM NaCl, 10 mM MgCl,, 10 uM GDP, 0.1% fat free BSA
and 0.2 nM GTP [y-**S] (1200 Ci/mmol). After incubation in 96 well microtiterpiates at RT
for 120 min, unbound GTP [y -**S] is separated by a centrifugation step. Luminescence of
SPA beads triggered by membrane bound GTP [y-S] is quantified with a TOPcount plate
reader (Packard). EGCss are calculated using standard curve fitting software. In this
assay, the S1P receptor modulators preferably have a binding affinity to S1P receptor <50
nM.

Preferred S1P receptor modulators are .. compounds which in addition to their S1P
binding properties also have accelerating lymphocyte homing properties, e.g. compounds
which elicit a lymphopenia resulting from a re-distribution, preferably reversible, of
lymphocytes from circulation to secondary lymphatic tissue, without evoking a generalized
immunosuppression. Naive cells are sequestered; CD4 and CD8 T-cells and B-cells from
the blood are stimulated to migrate inta lymph nodes (LN) and Peyer's patches {PP).
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| inpurities in % PEG 400 Di butyl sebacate Sorbitol - . - - 10
Exanpl e 8: F1Y720 stability test with selected flavoring agents

Exci pi ent &é?@%dé Y1 inmpurities in % Menthol - - Tut tIJCT/IESgior8079264

Exanpl e 9:
Assay in %]
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Stability test with selected sweeteners

impurities in %

The lymphocyte homing property may be measured in following Blood Lymphocyte

Depletion assay:

A S1P receptor modulator or the vehicle is administered orally by gavage to rats. Tail
blood for hematological monitoring is obtained on day —1 to give the baseline individual
values, and at 2, 8, 24, 48 and 72 hours after application. In this assay, the S1P receptor
agonist or modulator depletes peripheral blood lymphocytes, e.g. by 50%, when

administered at a dose of e.g. < 20 mg/kg.

Final Product Manufacture:

The manufacture of final pharmaceutical products may be carried out using conventional
techniques. Examples of such techniques are described helow, by way of example.

Compressed tablets

Compressed tablets are exerted to great pressure in order to compact the material. If a
sufficientiy homogeneous mix of components cannot be obtained with simple mixing, the
ingredients must be granulated prior to compression to ensure an even distribution of the
active compound in the final tablet. Two basic techniques are used to prepare powders for

granulation into a tablet: wet granulation and dry granulation.

Powders that can be mixed well and therefore do not require granulation can be
compressed in to a tablet through a technique called Direct Compression.

Lyophilised Tablets

These tablets may be manufactured by way of creating a suspension containing the active
ingredient and other excipients, for example Gelatin in an amount, for example, of about
3wt%, structure forming agents, such as mannitol or sorbitol, for example and in an
amount, for example, of about 1.5wi%, sweeteners and flavouring agents.

An example of a lyophilised tablet formulation is provided below:

The Gelatin/Mannitol solution is cooled to 23°C and mixed with the active substance. The
total solid content is preferably less than 50%. The suspension is then cooled to 15°C to
prevent sedimentation of the suspension before the start of lyophitisation.

Thin Films

The compositions of the present invention may be further mixed with additional excipients
to form final products. The final products may be made from the binary compaositions using

standard techniques, such as the ones below:
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shown bel oW, % 4%5 hod to prepare t he bi nary mxtures 5I25b§/079264
anal yti cal cha r| zatH n are t me escrihb

Bci o ent. Acsay SERDBIENYAIG PR R o JELPSI DUHERL ORGPy
96.2 > 2 5 Exagmkese$0: Sip Assays The binding affinity of S1P
receptor nodulators to individual human SIP receptors may be

determ ned in fGsISF A fapefadying prsess by adicp thsrdryarigignopixibes if (piredused igie
conmpounds ar e taasiedieredtd SoliiiwminShdnb @ CaEtithejedkl br bidhdidout BlRke the
S1P4 and S1R3. Aytjaleg éftglg?.}mrecept or activation is assessed by

quanti fyi ng “‘conpoun i'ndlced GTP [y-35S] binding to nenbrane protein

prepared from tlj'ré\ﬂﬁé bigds gr'@b‘}rpulﬁbwc%l?a?m&%'n |dﬁJng§(§QEM i BHe 8RM it Hrdabs in
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hemat ol ogi cal R8s |5r'1'@ qr $OHBE dfaﬁ%"@ﬁn ag@ {he. prevegtiqy Qf@’%ﬁﬁ‘@%‘&i‘éﬂl%ase

i ndi vi dual Va| BiEH, asAfihaline® ,ocburs Zfllowid§ banel m%ﬂodﬂth@laaﬂétreﬁ partrcularly in the
application. Ereatmfn% (ﬁ acr?jtg or cﬂﬁon%la%lﬂo-r gl%a %n%&rgﬂggaca X) \%en e dpangrgl tatlon c?f

depl et es periphéra m R ot
at a dose @&f erngulrn@rog!gcrngﬁqﬂgeg pancreatrc islet cells

b} treatment and prevention of autoimmune disease or of inflammatory conditions,
e.g. multiple sclerosis, arthritis (for example rheumatoid arthritis), inflammatory bowel
disease, hepatitis, etc.;

30
c) treatment and prevention of viral myoccarditis and viral diseases caused by viral

mycocarditis, including hepatitis and AIDS.
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10 Final Product Manufacture: The manufacture of final pharnaceuti cal
products may be carried out using conventional techniques. Exanples

of such t re descrl bed bel ow, by way of exa ed
tabl ets 1%%@%@@9? WC%FUS%@BJ} §4s

t abl e are exerfed res
to compact the srat etr?aérf'e"t aorg‘ﬁ’m’?"cf’eﬁft"tc?/r ﬁg;mf‘@h‘?tg'é'ﬂgrs Cf(‘rchoma €. for
conmponent s canmeéventing hietdstetid sprdattt Sff tiploarsnerxfon grevehting awginkidltiagtgowth of
must be granul at.ed r.to conpression to ensure an even
di stribution otmflqugaéﬁ)qs\ﬁe conmpound in the final tablet. Two basic
techni ques are used to prepare powders for granulation into a tablet:
wet granul ation and dry granul ation. 20Powders that can be m xed weII
and therefore do not require granulation can be conpressed in to
tabl et throughBX P@@HHmeﬁearédP?aé“&l Unare @pd/eroRpiREaNs Werq_ey‘ifdﬂ?qt?déé’@er than
Tabl et s These tyaiphaticscaresy, 6. biain ahdother @dtrél\nenays Sfstear @abisNgg.aumors of the

suspensi on Conh?enﬂb&g bta*]ne ﬁnﬁ& bl 'c&ﬂfa?ﬁ'%r@é}t n?’l:ftbe‘?tpgﬁsf?gf%%w'nsﬂﬁo fc,yﬁs?erm

exanpl e CGelatin
form ng agentsg: QSLQ@‘PP'E&?W?EH% fﬂ’é‘ﬁu”érb@&f‘lﬁst dlead faeioe astp Fancamn cPreast dnors;

anmount , for1oe><@ﬁmﬁa@ory @f{sts’hb%lﬁori(5y\'t}%artshf@@§£ﬁ@rhsanaﬁﬂbufd &ivi@ WiHeR Ghtrathoracic
agents. An exa

el ov  The ol APRRRITBT bGPt sebebte s 38 e GrfhraEs mers
with the acti vée.gulidneyngenal Tiedvist otreter, stiadddr, cagrrreand unsgecigéceruadry drgans)

than 50% The guGREASHRMNIAS® tLHH?é"i)e(bOQé&ghaths IpfmdcR, s?r@rlﬁé‘s%ﬁ’é colon, colorectal,
sedi nrent ati on of the sus ensi on before the start 'of #a{/%hl lis

Thin Films The "€HHgBYEIMA: BHE™ ol Me 35P% BN PNGRAYT LCHayvYdng 3?% ﬁ‘éef and
m xed wi t h 1addirtrelepalic Bheciupts eyl dlatdderf athendnid ma:tpepﬁeltlpmhwf billdre trég¢tn@encreas,

products nmay b i
Proguct & T8 DEERgR ddeei bl 08/ b ATP ATl 913, H%) B SKERIRIEang otner

Possi bl e manuf A2t7iTRYIE GRPHY gi8sd. @ad voffeg Parts o Wisdpivasy olaes: Ws‘bromphary"x
coati ng/ | am nahasephfpyrac pgi@m sifiss thypaphargna and ruitfea Glies Inntye Pipp ot saMity and

whi ch the dr ug%ﬁgtﬁ{ ? %Eﬁ;d 3%1 thsgenlt %urhc%r gu&g\ga 'vgéﬁa acdrRk qﬂerialdo%%teri

to solidify w then roken out to
t he 5i ndi viZBuaktefusi ﬁVGFY I%'?F' qﬁ%ﬁ‘%aiﬁ‘)@ ¢ endth femglp |gepial 9raans: rRjacgRtagpenis,

mol t en drug/ eXﬁﬁo@tlafémest Xt rothewd 3ftéd assbcuata@ waswe gémﬂale&garm) r-EEbu%td'yStract

typically aCCO[m1 edg lﬂgsa?ﬁg (I}y ni %9?09% %ar acces % nBP\L? Ises, q%rg?(xé érachea NGl Schus

units are then cu unc ese'roles
i nto pouches. & lrlm ie@nsrca"@at tygg ERCEILOT Y- pm@i'rnehgmanwcet) stieleial aygtem tumors

thr?ugh a die @fg tohse Q:Qﬁbrﬁ&ﬂ’arﬂ:?ﬁfabb%f lAshapse arﬁdﬂdrlbﬁhlﬁﬁe%ﬁd’o@l@r sites); skln
con IﬂUOUS producil | mat eri al or se con

(produsi ng hanyyeiofe- B e Rare S P& R R orirons Goregh bocal oo
punched out of cartieses pfcﬂkets SWOpach@rcu@n@ ofi shinompeniestiena, Kaposi's sarcoma);

Coat i ng/ | am na&t‘loofﬂmﬁ)%ulndolhﬁg[ dear tidhed iRRin brasdi Weh@g a"f\dla%mneﬁtfcenervous
first by coating and |am nation. The resu is then splitted

into smaller r®fied cepeciveRdsoftfispus: é?t(é’p?rﬁ%'?’?%@u?"dl 'FO"B‘tmc?Véoa’IS'Lﬂd”BPfa
t hese rol es anthyp®@ckdrenal glagd anchdtberprmdodiies glands and related structures, secondary and

30 unspecified malignant neoplasm of lymph nodes, secondary malignant neoplasm of
respiratory and digestive systems and secondary malignant neoplasm of other sites.

Where hereinbefore and subsequently a tumor, a tumor disease, a carcinoma or a cancer
is mentioned, also metastasis in the original organ or tissue and/or in any other location
are implied alternatively or in addition, whatever the location of the tumor andfor

35 metastasis is.
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According to the invention, the conpositions of the present
invention, e.g. the final dosage form are useful for: 20a)treatnent

and preven&bg&mgm&gggan or tissue transplant rejectionpdffs.G838tE
for the treat ngnt Lecipient.s of art %pn%bsco |neé

e
heart-lung, liv Or‘?'ﬁqsﬁ'nef”nhera 8?%?;{'{8 péesemk?vr‘?n%orn corneal transplants,
and the prevention of graft ver sus- host di sease, such as sonetines
occurs fol |l ow ng bOA‘%o it ab IR MOt tbrOke P #EhtingWr Prdvénting 4 AiSease or
treatment of acu q ﬁ onlg all o- and xenograft rejection or in the
transplantatloﬁ°%¥mﬁgf BFY A°"¥Foduci ng cell's, e.o. pancreatic islet
cells; Db) breatnent and prevention of aut oi mune di sease or of

i nflammatory cgndi t A Qfighod o8- tre'amgt 'a%ﬁ:;e%?'u?ﬁ@é& %f |ﬁ{n¥uﬁéﬂn$du‘ﬁauérﬁ OEompnsmg
exanple rheumatoid arthritis | anmat ory bowel di sease, hepatit]l

etc.; 30 c) tALANFEARS Qriee @Mﬁﬁ‘éﬁ“’%‘?mw‘ﬁ o2 W‘BE%‘:“{Elatsud§“}§H&b%r aI
di seases caused by viral nycocarditis, |nclud|ng hepatitis and Al DS.
W2009/ 048993PGT/ U%@QP&AOW%%%W%BF ?Pewﬁ.ﬂ% g'eal% %Y% fd?. f 46788 Shove,
e.g. solid tunprs, ‘carci nona : trc sprea

of tunours 18r FYPPrsingREMinisteynGio thWbEFftq W@’P@Wﬂﬂiﬁ dé?”eﬁaé?\@rret ast asi s
5 By "solid tunors” are neant tunors and/or netastasis (whereever

| ocat ed) ot her t hanU leyqpa ;‘?ﬁ rnglac%?j‘pc%ﬁrdm 05|gon ag géfﬂet?ggov%tfhre{heCeentara?on of a
ner vous systen1tunnrs ? TR e ﬁrﬁ

cord, cranial rréﬂwser&ﬁxﬂﬂ@mﬁntpapt %eaéﬁlerﬁefrﬁ tﬂi%ﬁasqnerrqsao@jﬁowﬁe@md apovg:
glioblastonas or nmedulla bl astomas); head and/or neck cancer; breast
tunors; 10 circulatory systemtunors (e.g. heart, nediastinum and

pl eura, and other intrathoracic organs, vascular tunors and
tunor-associ ated vascul ar tissue); excretory systemtunors (e.g.

ki dney, renal pelvis, ureter, bladder, other and unspecified urinary
organs); gastrointestinal tract tunors (e.g. oesophagus, stomach,
smal | intestine, colon, colorectal, rectosignoid junction, rectum
anus and anal canal), tunors involving the liver and 15 intrahepatic
bile ducts, gall bladder, other and unspecified parts of biliary
tract, pancreas, other and digestive organs); oral cavity (lip,
tongue, gum floor of nmouth, palate, and other parts of nouth,
parotid gland, and other parts of the salivary glands, tonsil,

or opharynx, nasopharynx, pyriform sinus, hypopharynx, and other sites
inthe lip, oral cavity and pharynx); reproductive systemtunors
(e.g. vulva, vagina, Cervix uteri, Corpus uteri, 20 uterus, ovary,
and other sites associated with fenale genital organs, placenta,
penis, prostate, testis, and other sites associated with nmale genital
organs); respiratory tract tunors (e.g. nasal cavity and m ddl e ear,
accessory sinuses, larynx, trachea, bronchus and lung, e.g. small

cell lung cancer or non-small cell lung cancer); skeletal system
tunors (e.g. bone and articular cartilage of |inbs, bone articul ar
cartilage and other sites); skin 25 tunors (e.g. malignant nel anoma
of the skin, non-nelanoma skin cancer, basal cell carcinoma of skin,
squanous cell carcinoma of skin, mesotheliom, Kaposi's sarcoma); and
tunors involving other tissues incluing peripheral nerves and

aut onom ¢ nervous system connective and soft tissue, retroperitoneum
and peritoneum eye and adnexa, thyroid, adrenal gland and ot her
endocrine glands and rel ated structures, secondary and 30unspecified
mal i gnant neopl asm of | ynph nodes, secondary malignant neopl asm of
respiratory and digestive systens and secondary nalignant neopl asm of
ot her sites. Where herei nbefore and subsequently a tunor, a tunor

di sease, a carcinoma or a cancer is nentioned, also netastasis in the
original organ or tissue and/or in any other |ocation are inplied
alternatively or in addition, whatever the | ocation of the tunor
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3. A nethod of treating or preventing a disease or condition as
defined above, 10conprising adm nistering to the subject a
conposition as defined above. 4. Use of a pharnmaceutical conposition
as defined above for the preparation of a medicanent for the

prevention or t ment of a disease or condition as defined above.
Claims 1. A stable conposition conprising: 5(i) a conpound conpri sing
a group of formula Y R3zRaN H2Ri z(Y) wherein Z is H,

Cl_6al kyl , Cmalikgrible coRp&tiok yondrisinghenyl , phenyl substituted by OH,
Cl . 6al kyl substituted by 1 to 3 substituents selected fromthe group
consi sting of hal ogen, C3. 6cycloal kyl, phenyl and phenyl substituted
by OH, or CH2- iz optepwidieoRasinos aopyp éymegy 10or a resi due of
formula (a) ZP 70R6, (a) I10R6z whegein Z1 is a direct bond or O,
preferably 0; each of Rsz and R6z, |i ndependently, is H, or Cl4al kyl

optionally substituted bp(a F’QézN @g@g at ons; (Y)
Z Zz

wherein Z is H, Cisalkyl, Casalkenyl, Czgalkynyl, phenyl, phenyl substituted by OH, C,.
galkyl substituted by 1 to 3 substituents selected from the group consisting of halogen, Cs.
scycloalkyl, phenyl and phenyl substituted by OH, or CHz-Ry4; wherein Ry, is OH, acyloxy

10  oraresidue of formula (a)
ORg,

Z—Pp (@)
"l ToR,,

wherein Z, is a direct bond or O, preferably O;
each of Rs, and R, independently, is H, or Ci4alkyl optionally substituted by 1, 2 or 3

halogen atoms;
15 Ry, is OH, acyloxy or a residue of formula (a); and each of Rz, and Rs; independently, is

H, Ci4alky! or acyi; and

(i) one or more of the following excipients:

(a) Fillers selected from Lactose monohydrate, Lactose anhydrous, Maize starch,
20  Mannitol, Xylitol, sorbitol, sucrose, Microcrystalline cellulose,, e.g. Avicel PH101, Dibasic
calcium phosphate, Maltodextrin , gelatin

and/or

(b)Binders selected from HPMC, L-HPC, Povidone, HPC
25 andfor

(c)Disintegrants selected from Maize starch, Crospovidone, Croscarmellose sedium,
Sodium carboxymethylstarch, pregelatinized starch, calcium silicate
andfor

30
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15R17 is OH, acyloxy or a residue of fornula (a); and each of R2z and
| 33z i ndependently, is H Cl4al kyl or acyl; and (H) one or nore of
the foll ow ng excipi ents (a) Fillers selected from Lactose
nonohydr at e, ose Xyli

sorbi Lol -+ sucr JakIBpRR SHeEl Bim ML Bath b ol LR bhenett b

Di basi c cal ci umtq@mjsphlarw stavmtq,@tdextearah mingral qilt $ieonmilics sodium lauryl sulfate, L-
(b) Bi nders sel q&}cﬁ,g douRm del2Mrtunlardi;C,  Povi done, HPC 25and/ or
(c)Disintegrants sel ected from Mai ze starch, Crospovi done,

Croscar el | ose @8’3[ um Sodi um car boxymet hyl starch, pregel atini zed
starch, cald@umsilicate and/or 30 (d)Lubricants selected from
rydrogenated ¢ gl Biiaters SHUAE! filn ESBARRIEGre SBRARCAILIT SLearal e,

cal cium stearat'e, zinCc stearate, mnera stlircone fluid, sodium
|l auryl sul fat e 2"¥Peuci ne, sodium stearyl fumarate, and/or 5 (e) FI ow
regul ators selected from Col |l oidal silicone dioxide, Talc and/or

(f)Matrix for

Hydr oxypr op ”S@ﬁ?fﬁﬁgﬁérgg%%%ﬂ“w&ﬁ% @P%EE{REW@%I I 3}0%&3& cellulose,
Pul | ul an, ar Mf»‘thYéCQﬂU‘O%E@V'@@H@SGF%WP'Q'@)@BF%GIQO ure &P Be¥idosk zer s

sel ected from Rg§400, D butyl sebacate, Sorbitol and/or (h)Flavoring
agents selected from Menthol, tutti fruti and/or (i)Sweeteners

sel ected from Sucral ose, Sodi um sacchari ne 2. A conposition of
clai m 1, wher ei(@Pieblisizessseipttethirom EFE 498 [dlputd detfacaen Buopitol t ol , Xylitol,
di cal ci um phosphate, Lactose, mcrocrystalline cellulose, HPMC, HPC
Crospovi done, croscarmel | ose sodium starch, calciumsilicate,

col I oi dal gPlicone di oxi de, talc, magnesium stearate and cal ci um
stearate. 3. ,{!h)ElevquogagenMe@fstedrrammvle]sthoh tufli fruiher ei n t he conposition
conprises a bigagy bl end consisting of a conpound conprising a group
of fornmula Y and one exci pi ent. 4. A conposition of any
precedi ng cl ai ns, wherein the conpound containing a group of 30
formula Y is sﬁ]mtatederf; saentét} faom Bunrdede 2Sddimosicyttapheny| )

et hyl ] propgge-1, 3-diol (F1Y720) in free form a pharmaceutically
acceptabl e salt thereof, FTY720-phosphate, 1-{441-(4-

cycl ohexy1- 3- t Ri4 Famposiien Heleimharvhereinde proisntscra geiecie famGerbitas fifal) - a
zet i di ne- 3- car bBieaylirh gh@phale, Laatds@.nwr@ﬂ;swgmé bam@é,,HPmcanb}oypwmone

FTY720. 355. A h
of inpurities |r§94r%§)esﬂbéé Y ﬁ'aSta%Mﬁi,[@ asﬂl ?1 g'rccoh%}bér]rr%"r'%on? ﬁ'rc’%dgvﬁt”ﬁ/ﬁ?qagpeséw
i ndi vi dual i npgipqlrgt? and caICium stearate.

25

3. A composition of claim 1 or 2, wherein the compasition comprises a binary blend
consisting of a compound comprising a group of formula Y and one excipient.

4. A composition of any preceding claims, wherein the compound containing a group of

30 formula Y is selected from 2-amino-2-[2-(4-octylphenyl} ethyl]propane-1,3-diol (FTY720) in
free form, a pharmaceutically acceptable salt thereof, FTY720-phosphate, 1-{4-[1-(4-
cyclohexyl-3-triffluoromethyl-benzyloxyimino)-ethyi}-2-ethyl-benzyl}-azetidine-3-carboxylic
acid, and a prodrug thereof, preferably is FTY720.

35 5. A composition of any preceding claims, wherein the level of impurities is not more than
4.5wit% and/or no more than 2wi% for an individual impurity,
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6. A conposition of any preceding clains for use as a pharnaceuti cal .
7. A conposition according to any preceding clainms, in the formof a
tabl et, capsule. 58. The use of a corrpositi on of any preceding clains

for the ranuf aCBI Eirc ost rc’qfeany |n cI |ms c>rr]eset rseaathglran[l]zgc L(I)t];c prgan or
ti ssue transplant Pejectlon; F? VEF'TRE" hEsT® i SERTE " Rut oi mune

di seases, inflammtory condi ti ons viral nyocar ditis, viral diseases

caused by viraly nyQepostidd a%c&&m&ﬁ:%?bécedl@%mrﬁs Qﬂﬂ@%%f@féb@%ﬂfs@lbng
to any one of clainms 1 to 7, for use in the preparation of

nmedi canent for the treatnent of an autoi nrmune di sease. 10. A
conposi ti on Sacdoité nep df @ camposiine obdny prereding daimne fof thefroanufssierd of atnieglicament

preparation of g FROULARER of fdRgant Sl‘etlgsﬁé%ﬁ%%t e dibM, tér@ﬂt Q/GI%G% %BQSI!IISQEGSB

15 11. A conposition or an use accor to any preceding c
wherein the corﬁa@mur@rd'?e@ﬁ%|"§awmﬁ@ws@n%&?r@dwma glfpcardits, Vial discases caused

2- am no- 212- ( 4-yetryinpbenyilig orebfegts pr opane- 1, 3-di ol (FTY720) in free
form, a pharmaceutically acceptable salt thereof, FTY720-phosphate,

1- (4-[ 1- (4-
cycl ohexyl-@-trg Alcaraﬁ&m%ﬁ aydormaxﬁwlom[a%-l%hyér]usame\h@wepé}%ﬁm& a

zetidin rboxyl i r eof .
etidine-3-ca l?‘noed camgnt%orahe tréatmen?ofa}':m autogmm etdlrégas%o

10. A composition according to any one of claims 1 to 7, for use in the preparation of a
medicament for the treatment of muitiple sclerosis.

15
11. A composition or an use according to any preceding claims wherein the compound of

formula Y is selected from 2-amino-2-[2-(4-octylphenyl) ethyllpropane-1,3-diol (FTY720) in

free form , a pharmaceutically acceptable sait thereof, FTY720-phosphate, 1-{4-[1-(4-

cyclohexyl-3-trifluoromethyl-benzyloxyimino)-ethyl]-2-ethyl-benzyl}-azetidine-3-carboxylic
20  acid, and a prodrug thereof.

25
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