- 1 - Dosage Reginmen of an S113 Receptor Agonist Field of the

I nvention The present invention relates to a dosage reginen for a S1P
receptor nodul ator or agonist. Mre specifically, the present

i nvention ™MD 2118472763 a dosage regi nen for the treatnent PE/EF2G0D/e4TEE
suffering from autoi mune di seases or disorders, such as, for
exanple, multiple sclerosis with a Sl1P4receptor nodul ator or agoni st.
SIP receptor nodul ators or agoni sts are conpounds whi ch signal as
agoni sts at one or nore sphingosine-1 phosphate receptors, for
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nodul at or or agoni st, that induces a negative chronotropic effect in
a patient (e.g. at - 3 - therapeutic dosage), in the manufacture of
a nedi cation, wherein, prior to commencing the adm nistration of the
SI P recept ¥OaHEMT2E0%r or agonist at its standard dai |l y PEFEFRE®9/067a18
SI P receptor nodul ator or agonist is admnistered, during an initial
period of treatnent, at a daily dosageowhich is |ower than the
standard daily dosage. In a further aspect of the invention, there is
provided a nethod for treating a patient in need thereof (e.g. a

patient suffierd,ng Jotous @ﬁéﬂqﬁﬁk%%P%pﬁé MoaliRR (ML TURENEaR téon

e.g. multiple sclerosis) nprisin amnsterln
SIP recept GindRYERYF SYOPIoBS. Hepseipeer therg st ﬁtfﬂ!‘GdE%d'%@ Aershior ga effective oral
chr onot r opiteagfdneft mulipleeakfosicat e, to the subject, during an initial
period of treatnment, at a daily dosage which is Iovver t han t he
st andar d da&1Pyretdpéor apeiutaiars dmagetsamj drbdce afregative ahmoeoicdpigefiebies. g. at
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dosage. In 2 f.urther, aspect & he invention, there is provid
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daily dosagr(f:ak g\@]% %Q%e%?hmgred&ﬁgrf v%raﬁﬂ\c}gﬁQﬁ[cateQan the standard daily

dosage. In PUr ther aepect I'on,” there is provided a kit
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Figure 1 shows the variation in daily mninumheart rate of patients
adm ni stered wth placebo and with conpound A under different

titration re Fi ur shows the nean change in absol ute
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of such co oun s. For exa adm ni steri ng receptor ag n| st
or modul at 610946 A FaPnish AR §1§’el‘5‘i“@| eeripss g Eeatagninand éﬁ'e”t ieinpreasadnt
i nvention mpyoraignedwiss0p to/the e@beed dily do¥afR cﬁ@mlsapeécxépt@r agnn&ate t he

negative c ic.side effe

abrupt dr OBrY ?%8{(%@9%1@5}&“9 rac %t'on,&h%mﬁgg%éoﬂ ad’%aea{%‘(/{}q?irt?%aﬂﬁ‘&f&d%%g?n or
modul at or gbwoicdéangition Thee mgslkselién cnago dergexanets, nen faf the hiesgtmes eoft an
invention mE¥irdh$R Shaed dehlk hM[t:PI%@H@F‘osBr even conpletely elimnate
the risk that the patient taking the S1 recept or agoni st or
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bl ocks or uses
% IatoP or agoriist, that induces a negative chronotropic effect in a patient (e.g. at



Furthernore the specific dosage reginmen of the present invention
permts to admnister a SIP receptor agonist or nodul ator to
categories of patients for which the risk/benefit ratio may ot herw se
be | ess faMRRHUBOE703Such patients could for exanpl e i nclPCREPREPHENLSS
suffering fromor susceptible to heart problens e.g. heart failure or
arrhythm as, patients suffering fromamn_susceptible to high grade
atrio-ventricular blocks or sick sinus syndrone, patients with a
history of syncopal episodes, or patients undergoing beta bl ocker or

anti-arr hyttm;geuttté @@éa@&ﬁ%n thé lr%u%%tuﬂ%ﬁf'aer%nﬁcéﬁglq e%lr??ngpﬂtcomn#erﬂcmg
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| ynphocytes from't tion e secon

whi ch is preae? HbIeopioy anaduintes, orwpganistitat dveokeawise stgasd alaily deprapeutic
I Munosupprdesseon. Suitably, nave cells are sequestered and CD4/ CD8
T-cells and B-cells fromthe blood are stinulated to mgrate into
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stepwise up to the standard daily dosage.

In a further aspect of the invention, there is provided a kit containing daily units of
medication of an S1P receptor modulator or agonist, e.g. compound A, or a sait or
prodrug thereof, of varying daily dosage, whereby said doses are lower than the
standard daily dosage.

In a further aspect of the invention, there is provided a kit comprising units of medication
of Compound A or a salt or prodrug thereof for administration according to the dosage
regimen defined in any of the aspects or embodiments of the invention, whereby one or
more low-dose units of a dose strength below the standard daily dose of said compound
are provided for the initial period of treatment.

Further aspects and embodiments are provided in the defailed disclosure of the
invention.



Yk is C6_10aryl or C34-leteroaryl, optionally substituted by 1 to 3
radi cal s selected from hal ogen, -OH -NOG2, Cl_6alkyl, Cl_6al koxy;

hal o- substituted Cl_6al kyl and hal o- substl tuted G mal koxy; Yis in
particul ar YWPaMpe73P3 Cehet eroaryl, in either case opti oRQIT/EP2009/067618
substituted as aforesaid. An exerrpl ary al kyl substituent is ethyl.
Hal ogen is in particular F or d. W0.2010/072703PCT/ EP2009/ 067618 A
;; anaj IN N2 ' 'bP6 RGR6R6 * R6 wherein the asterisks of Zk (e.qg.
the left and right asterisks) indicate the point of attachment

bet ween - C(g3kbe fonHtehelFigfireE0r mul a la or I b, respectively;, R6 is
chosen fromhydrogen an mal Kyl ; and J1 and J2 are independently

met hyl ene Migure h%mmaﬁé)mr@fRﬂSﬁrtiafly ﬁiﬁlrﬁam Qe@ﬂ%té\'%paﬂéﬁt@ra@hfhlsl@e& Hith

ch f h | K f zZk b
Curcher oy BAteRs SO ealee R e B ST etedn t rom hal 0.
hydr oxy, F%@Ehom%r th gﬁpc%‘:ﬁg Fﬁ gg%%ie tlﬂnzp%to L ROt aatftgmnl(a tlalgkdatilg q

forma 5-7 rn rticu |ne rro I'ne

pi peri di ne,dopgp ‘élCP’HE?U”éd’s‘é hF%ﬁhMét:!OJ@QiS t he renai nder of the nol ecul e at
the 1- and 3- positions e.g. azetidine joined to the remai nder of the
nol ecule at the 1- and 3- positions e.g. with the nitrogen at the 1
posi ti on | @etskkdtDisdlbairébBtedhkventionp; and pi peri di ne

1, 4-disubstituted by the respective noieties form ng the renai nder of
t he nol eculSrpriginglyi it has beenr §dund thatydsdrnivisieamg/ the SR iremeatol ynodulator or
substi t ut eGghy s@&@r’dﬁél to ﬁpécﬁ@rdbg?%(eo@gﬂw%r #39 %oséﬁﬂﬁé ko'teduce side effects

03_9het eroaryl C3_9het er oar
C3cycl oal kﬂ‘@iﬂ'&f’l’(?? as@?ﬁ‘%@%?"’&'&ﬁ'ﬁq SQ'I“WFraféﬂ” 3 such Compounds For example,

C343het er ocynlirisadriag £$4a|rkodplorvd@6hf§1 or ﬁﬁ&ulﬁbry bccohﬁtgefootﬁé )é'pecnfic dosage

cycl oal kyl substituted 1.to
groups sel e%:)q' ﬁ%ﬁé&rﬁ% oge X%"é %Va?W'%aa t@ e%‘?ﬁekg&v Bﬁ%m?l'g%g sifnfai,
subst i t ut edheOnegativeghromatropiChideadfiecix yin Daﬂ@ularRutknaysaword pasitrugurer in the
phenyl or Gghetsgoaryl optionally substituted as aforesaid. Rk in
sonme enbodi nents has two substituents selected fromoptionally

hal o- subst lﬂdﬂﬁrﬁﬁer&lgka/|81ha’étéwarjagoﬁlst & médulﬁopécc%rdr@r R0Re ab @cﬂﬁ &@Sa?
trlfluoronet%%%i &g tlonat ?4 ? 0- substltutﬁ hen(y and o tion

hal o- subst 1 Fel CEde BFEPUAMETOT 88y, 35 SiaBliearY redcs roreg o

may have omaemqnptel toaaibh $hahtikpatierd sakirguthe & 181 rkgdptag ragorpstam dhosokator suffers
optionally 'ﬁ%‘}é%ﬂtﬁﬁ'o 9%%%@@9% bk & nEaH gghstegom phenyl ‘and

C3,3 (e.qg. cyc groups SOMe C unds phenyl or

CBhet er oar y-hnhmbﬁé 1pel |s§édlfb6 dab@ﬁ-yﬂe iman 4;1 mesp&#@e%ht Mr%in Bernfrb & S&RhRter as

in the case 3-trifluoronet cycl ohexy
é') iP receptor agomrst or moc}illator to categones of Batlen}{s for which the risk/benefit

ratio may otherwise be less favourable. Such patients could for example include patients
suffering from or susceptible to heart problems e.g. heart failure or arrhythmias, patients
suffering from or susceptible to high grade atrio-ventricular blocks or sick sinus
syndrome, patients with a history of syncopal episodes, or patients undergoing beta
blocker or anti-arrhythmic treatment, such as patients under treatment with anti-
arrhythmic drugs; or patients that have undergone an interruption or treatment holiday in
the maintenance dosage regime e.g. a holiday of greater than 4 days, greater than 6, 8,
10, 12 or 14 days.

The dosage regimen of the present invention is a regimen for the initiation of S1P
receptor modulator or agonist therapy, which enables the standard daily therapeutic
dosage range of the S1P receptor to be achieved with minimal negative chronotropic



R2k is H G malkyl, halo substituted C _6al kyl, Cmal kenyl or

C2_6al kynyl: R2k is in particular nethyl; and each of R3k or Rk,

i ndependently, is H halogen, OH C _eal kyl, Cl _6al koxy or halo
substit ut edVELOIYRTRIA or C nal koxy. Al kyl, whether or n&CT/EP2009/067618
hal o- substituted and/or part of al koxy, may therefore have 1, 2, 3,
4, 5 or 6 carbon atonms. R3k and Rtk mag-by way of exanple each

i ndependently be H, hal ogen, nethyl or hal o-substituted nethyl. In
particular, R3k and Rik may both be H, and the N oxide derivatives
thereof or ggeQdrH@er HeEAE Hock @?feé}s RBSJIBIR 68 RBtAi Ws@ﬁ?f‘&bﬁap' EQH')’

sol vate or h%drate t hereof . Specific conpounds of forrru

useful fort 8%ur poses of the invention include: - - 10 -
or a pharmaceutically accept able salt, solvate or prodrug t her eof
Al so to be r ounds of the Exanples set out in
Table 1 of d i C'r?&g{)ent of which is hereby

i ncor por at @-ﬁlef@afec siperr@c@&%r ag%&ms‘f! b mQ&I:J?T@'Qra?& 'f&t&ﬁmbiaakorﬁdb%n&ae\gm &%

specified in be conbi ned wit her .
features t @dB'F'%FQj@eFﬁW@F‘d@%@ﬁ%t 8lso g acerieraBigplylApReYiSt homing
formul ae | grapertieb. fFa:v%x@ﬁ;ﬂe Othe oM BoLmay B diicie iyﬁﬁiﬂbﬁnﬁa ie@ulﬁrﬁ'gefrom a re-

Var ous  optiEiGEGTm AR [ et R ARSI GPe bRt
m xt ur es t liepeifatiy eversthiea yéitiout Bveking aaenerdiizedfimfronosuppressien. o Buikdblymay
exist in frn%ﬁ/eoéel@aa'ré sgﬁ’lfé&erélx AP lce sy ﬁﬂ%p% @Lg-b([glgcﬁ'&ﬁl %%BB@%@

salts of the conpounds of ?ornu ae ao i nc
i nor gani ¢ Stmdateddepgrale 'FFR/'M’F‘%H"PQ?ISKH‘@ anﬁf’&y‘ﬂﬁrp@ffﬁ‘%(%’ﬁd sul f at e,

salts with ni c.acids as acet at fu em - fupar at e

i eate, | b aRs S B irele el febls e tiLiAs bt BRprsent mienioi

benzenesul faondbre esmhpls compoundhers dipgoseprin e, 04 HA3E6,WWICh 0He0GH3S, Bt h
as sodi um oBRLESHH WO B Fi [ 4 th am nes, such
as triethylam ne and sa?fts wﬁﬁg’@”@‘ggﬁﬂggé’m%‘ﬁﬂ.@éw such as IyS| ne.
The conpounds amyj, saRts of the conbination of the present invention

enconpass hydrateSZd sol vate forns.

R R
v, Ak 3%
T N b
~o~ K 4 Y. O, 2z
° \R1k “ ka N" Ri
la Ib

wherein

Ak is -COORsk, -OPO(Ong)z, -PO(ORsk)zl -SOzORsk, -POR5k0R5k or 1H—tetrazol-5-yl, R5k
being H or Cysalkyl; Ay is in particular -COCRsg, e.g. -COCH;

Wy is a bond, Ciasalkylene or C,ialkenylene; in embodiments, Wy is methylene or
ethylene;

Yk is Ceaoaryl or Cagheteroaryl, optionally substituted by 1 to 3 radicals selected from
halogen, -OH, -NO,, Csalkyl, Cq.salkoxy; halo-substituted C,salkyl and halo-substituted
Cisalkoxy; Y is in particular phenyl or Cgheteroaryl, in either case optionally substituted
as aforesaid. An exemplary alkyl substituent is ethyl. Halogen is in particular F or Cl.

Zy is chosen from



In the above definitions: acyl nmay be a residue Ry-00- wherein Ry is
Cl_6al kyl, C3_6cycl oal kyl , phenyl or phenyl-Cl_4al kyl unl ess

ot herwi se stated, alkyl, alkoxy, alkenyl or al kynyl nmay be straight
or branched¥O 28007270y be phenyl or napht hyl, preferabl PCERER8PP/067618
"het erocyclic group” represents a 5- to 7 nmenbered heterocyclic group
having 1 to 3 heteroatons selected from-S, 0 and N. Exanpl es of such
het erocyclic groups include the heteroaryl groups indicated above,
and heterocyclic conpounds corresponding to partially or conpletely

hydr ogenat ed_ thE[Q\V'J groups,.. e.g. furyk,.thienyl, pyrronI

azepinyl, pyrdzolyl, i i ddzol Vi, oxdﬁoryf,i|§bvaolyL azol yl |
|soth|azolyl Rel, 2, 3 oxadi Bzol yl, trifmzol yl, UEtrazonI hladlazoly
pyranyl , pyrldyl pyxlda2|nyL py rlnldlnyl yra2|nyl .
tetrahydropyLﬁﬁny nﬁmph thlonnr {ﬁﬁ N
pyrrolidinyl, pyfronIRgnl dln I,pyraz kgyL plﬁerndqnyl pi pera
zi nyl, oxazolldlnyl |soxazoI|d|nyI thlazolldlnyl or yrazolldlnyl
Preferred hetepoc ellé roups ar 5- or*6;ﬂ§pbered bgzeroaryl groups
and t he nost erréﬁ bebCyclfglgroup’1s a nnrphol JFL\
thionnrpholiﬁ%l 6r Bi peri-di nyk-rotp: referred Ro of formula
la is e.

1-{441- (4 cyﬁbohaxyl 3- trlfluoronethylbgnzyloxylnlnﬁ) ethy11 2- et hyl -
benzyl pazeti ﬁgrb - &de\(CDnbouﬁd A, o It (e.g. a

i ne
heni f umar at e® %alé}/o « pradrug thereofo \Prddrﬁgs th fore*lnclude
drugs having a functional™ group which has been transfofnmed into a

reversibl e derw ive thereof Typically, i\ prodrugsl/ai

transf or ned t activg-thud; by Aydf of ysis. Asapxanp S\nay be

nent i oned th@ GMAng lFunctloﬁ%I G oupleversi bl e derivative

Car boxylic arj dEsters, | Rtl udi ng . g. al k¥ and acyl Bxyal kyl esters;

am des Al cohol Esters, including e.g. sulfates and phosphates as
wherein the asterisks of Z, (e.g. the left and right asterisks) indicate the point of
attachment between -C(Ra)(R4)- and A of Formula la or Ib, respectively: Rg is chosen
from hydrogen and Cy.alkyl; and J; and J, are independently methylene or a heteroatom
chosen from §, O and NRg; wherein Rs is chosen from hydrogen and Cigalkyl; and any
alkylene of Z, can be further substituted by one to three radicals chosen from halo,
hydroxy, C.salkyl; or Rs can be attached to a carbon atom of Y to form a 5-7 member
ring;

Particularly Z, is azetidine, pyrrolidine and piperidine, in either case joined to the
remainder of the molecule at the 1- and 3- positions e.g. azetidine joined to the
remainder of the molecule at the 1- and 3- positions e.g. with the nitrogen at the 1
position joined to the CRaR4x group; and piperidine 1,4-disubstituted by the respective
moieties forming the remainder of the molecule,

Rik is Csaoaryl or Cagheteroaryl, optionally substituted by C,salkyl, Ce.10aryl, CesoarylCs.
salkyl, Cagheteroaryl, CsgheteroarylCysalkyl, Cascycloalkyl, CagcycloalkylC, alkyl,

Cssheterocycloalkyl or CasheterocycloalkylCisalkyl; wherein any aryl, heteroaryl,
cycloalkyl or heterocycloalkyl of Ry may be substituted by 1 to 5 groups selected from
halogen, Ciealkyl, Cqgalkoxy and halo substituted-C;.salkyl or -C, salkoxy;



wel | as carboxylic acid (e.g. alkanoic acid) esters Am neAm des,
carbamat es, i mnes, enam nes, Carbonyl (al dehyde, 'm nes, oxines,
acetal s/ ketals, enol esters, ketone)oxazolidines and thiazoxolidines
Prodrugs aM®291eT2ife conpounds convertible to the acti PETERUGIBRI6KEN
oxi dative or reductive reaction. As exanples may be nenti oned:

Oxi dative activation N and 0- deal kylrati on Oxi dative deam nation
N-oxi dati on Epoxidation - 12 - Reductive activation Azo reduction
Sul f oxi de reduction Disulfide reduction Bioreductive alkylation

Nitro redugt RMin particular phenyl or Csheteroaryl optionally substituted as aforesaid. Ry in
some embodiments has two substituents selected from optionally halo-substituted alkyl
having 1, 2, 3, 4, 5 or 6 carbon atoms (e.g. trifluoromethyl), optionally halo-substituted
phenyl and optionally halo-substituted Csgcycloalkyl {e.g. cyclohexyl), for example Ry
may have one optionaily halo-substituted alkyl group and one optionally halo-substituted
cyclic moiety selected from phenyl and Css (e.g.Cs)cycloalkyl groups. Ry is in some
compounds pheny! or Ceheteroaryl, particularly phenyl, 3,4-disubstituted as aforesaid, as
in the case of 3-trifluoromethyl-4-cyclohexylphenyl.

Ra is H, Cisalkyl, halo substituted Cssalkyl, Cosalkenyl or Cagalkynyl: Ry is in particular
methyl; and

each of Rs or Ry, independently, is H, halogen, OH, Cisalkyl, Cisalkoxy or halo
substituted Csalkyl or Cisalkoxy. Alkyl, whether or not halo-substituted and/or part of
alkoxy, may therefore have 1, 2, 3, 4, 5 or 6 carbon atoms. Ry and Ry may by way of
example each independently be H, halogen, methyl or halo-substituted methyl. In
particular, R and Ry, may both be H;

and the N-oxide derivatives thereof or prodrugs thereof,

or a pharmacologically acceptable salt, solvate or hydrate thereof.

Specific compounds of formula [a and Ib useful for the purposes of the invention include:



Al so to be nentioned as netabolic activations of prodrugs are
nucl eoti de activation, phosphorylation activation and decarboxyl ati on
activation. For additional information, see "The Organic Chem stry of
Drug Desi giWRAYMFZIF Action”, R B Silverman (parti cul ar [PETER|90/0§768,
pages 497 to 546), incorporated herein by reference. In a further
enbodi mrent of the invention, a S1P rece@ptor agoni st or nodul ator for
use in the dosage regi nen of the invention nmay al so be selective for
the S1P1 receptor. For exanple, a conmpound which possesses
selectivity the S1P1 receptor over the S1 P3 receptor of at |east
20 fold, e. 00, 500, 1000 or 2000 fold, as measured by the ratio
of EC50 for~t#e~1RL receptor to the EC50 §pr the S1 P3 receptor as
measured by a 35} y S Brnd ng.assay, ~and{wherei n said conpound has

g g receptior of 100 nMor |ess as
eval uated by the 355- GTP7S bi hdifig-assay. The 358—GWP7S bi ndi ng assay

is describ W03/ 097028 and DS. Imet al., Phar rnacol . 2000;
57:753. Bri | i gand- nedi ated GIPyS bi ndi ng to G—proterns is
measured in i ng buffer (|n 50 HEPES 100 NaCl, 10 MmyCi2,

a_ Nk prépa at joh fronttran5|ently
transfected HEK293 celTs. NLru. iS_RA 9 nmenbranes in the
¥ [ 353] GTPyS (1200 G/ mml) and

C for 30 nln Bound GIPyS i s separated from unbound

i ncubat ed S
usi ng the @- harvester (Gai t hersburg, ND) and counted with a
| i quid scint count gr 13 -

g Regi nens As prevrously

el dosage regi men which
is adapted to mi nii 28"t e troplc effects and/or the
heart effects possibly associat.ée th P receptor nodul ator or
agoni st t herapy Feart effects include AV bl ocks, which include first
degree AV bl 5 (-. . PRintervals greater then 0.2 seconds) and
second degre ks e.g. first degree A bl ocks. Heart effects

stated, the presg

i nclude heart pauf : he art pauses ter than 2 seconds.
According to the inven |ony t |s [ vrdéU the use of a S1P
recept or nodul at or or agonrst " manuf acture of a nedication,

wher eby sai g-% dlcgtlon is adnlnlstered in such a way that durlng t he
initial per of freatnment the dosage is |ower than the standard

dai |y dosage~4é ey dosage,i s increased, optionally stepw se, or
only once, st and v dosé is reached.

Thereafter the tre&&t mefit NS P \r abl ontthued with the standard

daily dosage of said S1P receptof modul ator or agonist. Preferably
during the jaiial period of treatnent, the nmedication is
adm ni stere

rate (e.g. ET ag m ni npym dai |l y heart rate) is acceptable or
clinically not si ricanty e % rhyt hm of the patient
is normal . For exa 'Ne e in heart rate (e.qg.

average or m |nuntdarly hear may be9 ess than about 4bpm
e.g. less t| about 3 bpmor less than about 2bpm The term "norna
si nus rhyt h/
under goi ng treat The eyal uation g Al isinus rhythmis within
the ability of a phyfsicians A ' i dythmw || generally give
rise to a heart rate in the rg om~60- 100 bpm According to the
invention, the "initial period Of treatnent" refers to the period
during which the S1P receptor nodul ator or agonist is adm nistered at
a dosage | ower than the standard daily dosage. Preferably the
"initial period of treatnment” starts with the first adm nistration of
the S1P receptor nodul ator or agonist. As herein above defined,
standard daily dosage (also called standard daily dose) refers to the




During the initial period of treatment e.g. as the first dose

adm ni stered, the S1P receptor nodul ator or agoni st may be
adm ni stered at a dosage up to 80-fold less than the standard daily
dosage e. gWREPIWB248¥-fol d | ess than the standard daily BE6EEP2089/867618he
t herapeutic dose, e.g. up to 30-fold less, e.g. up to 20-fold |ess,
e.g. up to 10-fold less e.g. up to 5-fgl-d less or up to 3-fold Iess.
Preferably, the dosage of the SIP receptor nodul ator or agoni st
during the initial period of treatment is increased stepwise in a
defined increnental «at up to the standard daily dosage of the S1P
receptor | atjorN Sty PreferablégC t he dosage of said S1P
receptor 0 i d@ri e initial 10 days, e.g. Ito 9
days, of treatgrent i engntalkly from1l.5- to 3.5-fold,
for exanple from2 to 3-fold, for exanpl ¢ fold. In an enbodi nent,
the daily dosage is governed by a Fibona series i.e. the dosage
given on a specific day~s the sumof the dosages on the previous two
days. In an aspeCtNof a ngodr ment, some variation in this schene
is permttéetP exa the ~g0Sagé o & gi ven day may be the sum
of the dosageg! on the two prievi ous § 1-_40% ;for exanple 30% for
exanple 20%or 10%' During the ini i od, the dose may, on any
gi ven day, be about 40-fold |less, or abo O-fold | ess, or about
10-fold I ess, or about 5sfold Iess about 2-fold less, or 1.5-fold

| ess than the st ;EnBy dosage e.g. than the therapeutic dose.
The sanme dos¥® e gixan N N

e | 1 st 1, 2, 3, 4, 5, 6, 7 or 8
days of treatng@nt bef dosage ncr eased; Preferably the sane
dose is given during tthe first 2 to 4

treatnment e.g. the
first two days. dcreases, e.g. up to 10
dosage increases, e.g. yp to 8 dosage increases, e.g. up to 6 dosage
i ncreases, e.qg. b up to 4 dosage increases or
up to 3 dos i f~wntil the standard daily
dosage i s given. l1to8 eg. 2to 8, e.qg.
3 to 6 dosage rncreases may be grven . g. qr 3 dosage i ncreases
During the initial phase of treatnent, i.&. BPefore the standard daily
dosage is given, a sane dosage may be given during 1 to 7 days, e.g.

2 to 5 days, beffry t N age |s further increased, e.g. up to the
standard dafiP osﬁge. . st dosage i ncrease may
occur on day to dagl’s,

day 4, e.,g. day 2, day 3, day
4 or day 5, after the first adm nist i The second dosage
increase, if any, may occur on day 4 to p.g. day 4 to 6, e.g. day
5, after the first

iy stration. The third dosage i ncrease, if any,
may occur qn day, 6Hto f

gy day 6 or £ after first
admi ni stratid | n one~Ewbodf hventi on, only one dosage
i ncrease occur$ beforfe the standard dosage, e.g. the

t herapeutic dosage, is given. In a prefe d] enbodi ment, there is
provided the use of a S1P receptor nodul at or agonist in the
manuf act ure of a nmedicartqn e.g. for the treatnment of a chronic |ong
term di sease n a Re cQnditioppe.g. nultiple sclerosis,
wher eby sard) drcati- Ydm @i sTEf ey i n° such, Aq0ay that during the
first 10 days of tredt nent, e.g. 7 ] , for exanple 10 days, 9
days, 8 days, 7 days, 6 days or 5 days dosage of said SIP
receptor nodul ator or agonist is given atsNgw initial dosage of up to
80 fold |l ess, e. t0-fol d |ess, e g. up to 30-fold less, e.qg.
up to 20-fo@@ | egs je. g. 0,40, i d less, than the standard
daily dose, e.y” the tnerdpeliti N do l-tronally the dose is then

3 e, e.g. the therapeutic
dose. Preferred nedications conprise nedr on for patients

Qh



The standard daily dosage is selected to give the opti num bal ance of
efficacy vs safety. According to the invention, the standard daily
dosage e.g. the therapeutic dosage of the S1P receptor nodul ator,

e.g. conmpouked2No0&Y ef erably in the range from about 2BCEEPHINOGT6T, 1
ng. In an enbodi ment, the standard daily dosage e.g. the therapeutic
dosage may be in the range from about- #&b-to about 15 ng, e.g. about
22 to about 18ng. Alternatively, the standard daily dosage e.g. the

t herapeutic dosage nay be in the range from about 15 to about 11 ng,
e.g. about ¢4 phé‘rrr?éé@tﬁﬁcalily?d?}geptéﬂb SMOLdMRe &m%@ﬁg%of the standard

daily dosage e.g. the therapeutic dosage may be In the range from
about 11 t qu&bioute rﬁemignetﬁar@ otiedd @binpduil of MNetiBiamplel\sel dut it Mot BRdaD d

about 't o 2085 baskrife LARGTBEYe e BORRY Be e gy PotrEnes ancar d da Iy
dosage e. g1 \Lnn%etaaﬁr‘éé‘l%litﬂ’aaq tl%o%é‘tglees %Bgc.ﬁa% Nh eaéhh&mso%ng&t k{ g%%%%eé

to about ng or ~about t'er nat
t her apeut | & d’é*??rﬁ%%?'fﬁéfqaﬁ"?%@ pr%*géur’fhebﬁmaqﬁmntq to about 0.6 ny,

about 0.6 t‘@ . . to about O. or about 0.2
to about 04" G%PP%H%BLH ae 'é'rPfé%?fﬁme&r ”H%ﬁ%v tifaFaniersiBdag e
may be a dandlgcutdaoﬂwgmemmrmvbst@d iDed beanddstaod ad @mibEacing. the varmys etice)

or 8my. Altiey ag%was da@smgtem%{é%qﬁg ﬁ%%%&gxtg?e' 'tﬁeréio?%%gewg%dbe as

specified |n t € preceedi ng paragra ccor referr

enbodi nent T‘PtB éo'?@ohﬁﬁéeaﬁ foﬂﬁulaé h§ oh'lﬂl?ﬁa%ﬁ eklé}' il ﬁée dosap |'nS EQ% & 15¢

0.25 ng and 0O nH P his is particu e case
f or Conpourt aafma% 5alMt "T’C&Gﬁ’ta?lP y‘*‘alﬁsr %ff ’@Prcé?wpﬂngég(ét @ fRjaulae 'Q ﬁé'tSTP'Ude
recept or nedid wuromocgamagmmsssuch sis Gydrocloride L By@obremdle dAd 2ufddBaltewdh

the first NLRGs b bo BoeiBBhhAGAAL. MRATTRE; meferc” b5 Raf, iplec
regi nen maynakie, dﬁetbar@sw@netesinmmmzenesdfpeaie isalts, wr. whven appropriate, salts with

0. 25ng/ 0. 5/ Zdi4lé $Mas sodium téﬁ@ﬁ%ﬁc‘idﬁ%b{d 1o
25ny/ 0. 5/ 112/ 4] 8/%6(35% AT Ernatively 1 e ?g :n?r’emn SAns i angingg, such as

/0. 25nmy / 0.\ sqlig. “ﬁg‘nﬂbq%@“'ﬁgﬁﬁ'd?5?96“?8#@"'}61@5%0?"1@?5% 80y .
Suitably, tshiase trboadmati@pdimFesonCinashibn bsdoRipass RQfAE shddivia farms.

Fi bonacci series i.e. the dosage given on a specific day is the sum
of the dosdythe abovetdenifiersvi ous two days, optionally with a variation
on any day of 40% e.g. 30%20% or 10% of the sum of the dosages of
t he previous % gy Bay ke aTeidie RyE§-mbainaRds Basallkye Gb-eytigaliet aperetlort or
conmpound A Th?ﬁ@@i@%]k@he treatnment is continued with the standard
dai |l y dosage n a series of further specific or alternative

enbodi ment s, -thmes%rcmaew‘se bt@téﬁnéllkyﬂ)%lk@k)ﬁglkﬁﬁﬂwﬂ%yl maylbeldh@ighs® of a
S1P receptor TTE Iae%or or agoni st which induces a negative
chronotropic 8@1 in heart rate, e.g. conpound A or a salt or

prodrug thereof,, ({1&} gﬂ%yngpqt@kﬁre%raﬁy ?Fe i I(;atl on, whereby said

rredlcatlonlsam é{subject that the daily

decrease in heqx{e{er&?élfé g(- Fe!%@nt%\é%r Wm@hbmep 'h%@ g@ﬁ'c g}/ouE%g{ﬂBg & €)

is of about 2 beats/mn o

nodul at or or agdResations @e'e%@n‘fﬁﬁft‘ﬁdoﬁﬁr’d&* Exagwlas o sugt brieragycliheriours |
in the manuf aciduge QFﬁe éhef&ﬂa‘ryﬂaérb% inofkeeabyboval ﬂnd@@léﬁ&&bl@ncdﬁpounds
adm ni stered in suc é "E"ﬁ tclt ht hat at thhe

t her apeuti c dogoéﬁép%]ld ng A% Barkgi of 8‘@%‘?89’ Wy agsrtesr efﬁ’oa&’dQFﬂ“Q? &g furyl,
adm ni st ered t thiendepyralgle azepiindapirazohll einfidazglyl, t hrezay elsageroyt, thiapdiyum

daily h t f I
r:lce)[;t o(raarm) dLa%,?t)alraEavo ;31 ngn?ﬁaﬁk%lw %Iagﬁl%qét%éolil %hllg\gzo tp)ﬁ%nyii [;S alg)d
t hereof, in theyrigadum éIYf'WI@bePY@Z'ﬁﬂdteé'awdmi)yfameWWOE{HI dﬂm‘@mhﬁmylon
i s admini st er eghrafidiayl,! owrolydwﬁmﬁzéliaﬁwl Stp?i%gard%yﬂomﬁdmﬁ gg.pgr%,%ﬁﬁ?

of up to 80 fold | ess
P oxazol%myl |sog(azolf8|nyl thlazo (? inyl or pyrazolldlrgyl PlF()aferred heterocyclic



- 18 - standard daily dosage and thereafter the treatnent is
continued with the standard daily dosage. 1.5 A S1P receptor

nodul at or or agoni st for use in the manufacture of a nedication,
wher eby saiVi0 HFOTE%ept or nodul ator or agonist is g venPQiT/EQZ(EUQngJé
| ower than the standard daily dosage of said SIP receptor nodul ator
or agonist during the initial period offtreatnent and then is

i ncreased, optionally stepwi se, up to the standard daily dosage of
said SIP receptor agonist. 1.6 Use of a S1P receptor nodul ator or

agoni st, whi chgafpd %r@&%éﬁbé@éﬁ&@robm&&% ﬁd@l@ﬁ&ét‘b?ef&%d%%&%& c

effect in a patient, in the nmanufactureé of di cation erein
prior to comreﬂﬂ”ﬂ{fatrﬁgrpa?iww §hiofmospoliny! Qpr'Fieﬁ'gmgﬁF”%pecept or nodul at or

or agoni st |ts dosage nodul at or
or agoni st A 3 FEf%frﬁ n| 44 %?ugg %af?#‘ﬁ' Bn'Si ﬂ?t [ﬁé{iﬁr%ﬁﬁﬁg’ '?'F@H?rﬂ@ﬁ'?y" at
a daily do@agqumlm)ﬁmylﬂ-awﬁwl lnehnavi} amdlse-afwdmnwhdacldy(mgm Al.of dse
of a SIP r egrR P ERGHNALR saft] ord89ML S thefeod- @ conmpound of formula la
or Ib as defined above which at therapeutic dosage induces a negative
chronotropic effe in heart rate in the manufacture of a nedication
e.g. for the treat n autoi mmune condition e.g. nmultiple
sclerosis, where ication is admnistered in such a way to a
subj ect that at—the ay t h8~R Ap6S dosage of said SIP receptor
nodul at or or agemi st is adm ni St decrease in heart rate is of
2 bit/mn oto+gss. During the initinalrperiod of treatnent, e.g. the
initial 10 daysy e.g. 9 days, 8, & o 6 days of treatnent, the daily
dosage of the S1P receptor nodul ator For agoni st is |ower than the
standard dosage, and is raised stepwise up to 6 tines, e.g. two or
three tine o d f

nmodul at or (?rroog or%ﬁ%rya?e gaﬁée(?rg%f I?%‘rngtahfgrqﬁr eatgpourq%\ﬁillcg h?(%n ':‘;nntﬁg'g]iogm?%

t he st andaffo dafeMgrsilgsdgjivaie baiedf Jiypicalyc spihoprodivds lase grnsiermagdaities .

1. 8The use abfivedinsg By HyBfBRIsOAs SRMHR Ry MO dShe foffovilng:COMPOUNd A or
a salt or prodrug thereof, in the manuf acture of a nedication,

wher eby said nedication is adm nistered in such a way that dur| ng the
initial periodfuottidmaéGromgnt , Rewprsiblealerivativenl 10 or 8 days of
treatnent, or . ys of t i P ..
receptor rmdul étrgoo(r}y!fcé)ragg oni st F% %gﬁ%gﬁé%@ %@g%n%g@?(%ﬁiy{ g%%rsl ess
than the standard daily dosageam’ﬁﬁ exanple 40 fold, 20 fold, 10

fold, 5 fold, spp#o2-3 fold ESters, iRR@InG NAH éd?@te§té}ﬂd;%§ fsiﬁésl s
dosage respectlvely, and therea ter the treatnent 1Is contl nued with

the standard daily dosage of s¥PPSIPPOMCEFE R IrA¥RIPLEEF Siteraigoni st .
1. 9The use of Azl P r ecept or nmbwiskatcarbamiateagomiestenadimgs, conpound A,
or a salt or gt , he fa j C

wher eby said rregg@gtl O(}I’él%:éﬁ gdrAnﬂ?ésst ere :é‘n (s\att(j‘%rﬁg/g&\r‘/\"‘és {Eﬁg g&?l 'ng t he
initial 2 to 4°/@&§/s of treat nedrazeldics sadifzovoigass SlP recept or
nodul at or or agonl st is not nore than 1/80, 1/40, 1/30, 1/20 or 1/10,
of the star& aI dose of sajd S1 P receptor nodul ator or

agoni st. 1K "Uﬂ%ea%% clyfle LAMRPYNdE LERYATE M diR attiye dhvg By Ghi idative g
conmpound Arecﬁlt‘.tl\ré reskidn. @ cparaplesgay bementdoned:n t he manufacture of a
medi cation, whereby said nedication is adm nistered in such a way
that during the initial 10 days, e.g. 9 days, 8, 7 or 6 days, e.g. 6
days, of treat@uidativeactiyatiotye of said SIP receptor nodul ator or

agoni st is |ower,thanahhke gshidndand daily dosage of said SIP receptor
nodul at or or agoni st and then the dosage is raised so that the
standard daily d&sdgidatie eramitatioler ed after several dose increases,
up to 10, e.g. Up t\ofgatBpd. two or three dose increases, and
thereafter the treatnent is continued with the standard da| | y dosage
of said S1P recept GiPo¥g#iNst . 1.11 Use of a SIP receptor nodul ator or




- 20 - 1.13 Use as defined in paragraphs 1.1 to 1.12, wherein the
initial period of treatnment is of up to 10 days, e.g. up to 8 days ,
e.g. a week or 6 days; or 3-5 days e.g. 3 or 4 days. 1.14 The use of
compound A W 29H&7 3 huf act ure of a nedication, whereby PETEP2009/067618
medi cation is adm nistered, after an initial reginen as herei nabove
defined, at a daily dosage of about 10my, or about 8ny. 1.15 The use
as defined in paragraphs 1.1 to 1.14 wherein the nedication is given
to patient who is suffering fromheart problens e.g. is at risk of
heart failure. 1.16 Use as defined in paragraphs 1.1 to 1.15, for
treating an auﬁq%i mune di sease, e.g. nultiple sclerosis. 1.17 The use
of a SIP receptPUSBEAHY}ONor agonist, e.g. compound A or a salt or
prodrug thereof, « natdhedo@enf acture of a nedi cati on, whereby said
medi cation is adnj{}j3 ]tered d’é}n.such a way to a subject that the

possi bl e risk of AVHI¥ER $4H i ted or reduced to a level clinically
not significant. «PrBiselfidgbledudtbe use is then as defined under 1.1 to
1.16. 1.18 The use gf t or nodul at or or agonist, e.qg.
conpound A or a sal ?loroe?m%&gg{kg%ﬁfnher eof, in the manufacture of a

medi cati on, wher ebyN#aireduskah. cation is admnistered in such a way to
a subject that the sinus rhythmof the patient is normal during the
adm nistration of the nmedication to the patient. Preferably the use
is then as A&f iongdméntlaied lasImb@bdiic e tivatiodD of HBdM§E artS nGteldife dctiafisy
1.1 to 1.16 V\:h%l’ﬁ‘lll’l the_ngdl cactllon bs %l_ven fo.a patient who is at
risk of AvPBPRERTYIIOBFCHREOoR, apd decyRpvREAN Ariyaiiont FPr @gdiiones Infg@AlgT

t he nedi catseen'The Qigaein Cleengistpatof drtg Vibesigax pef iDeNE etisy MR @Silverman

i ncludi ng gj,zzi i l.pejat i . s defined
nder 1.1 (erieRpED Shap@ls Hfes A2 PEAd hWierago faht] fERRE 1F LT

hi gh grade |abFifey&AbsdifettF thkliRekfor0h S9blceploR HgoniY BAMBARatoriodse IhE
use as defi negqunder 1.16 wherein dication is given to a

1.110 1 , t he ne

patient wi t'f 8PS ?ﬂ‘ﬁ’%{%?}t@‘? Jveptiogunay 73 B selpdiue far ey BiRnieceptern For
d ass | a (exgmplgua nordpcvad which gabstaseste)ectvity @rass ShP] reagitbr @er thgtdim, c
drugs (e.g. ] al. ol = sn L. he use_as fined.
ander 1. 1 rgReSARRARLaRIELS, oo s hago oradfi (A ¥ FRa el PLb g o
a patient $f§sf BritheySPoecerion iophe ES€sd for 8si $1Pavheankirrast theasured by a **s-
adni ni st r atd s @fnahdidsayl Bnd HREBH Qb Ho O} Bihei
conpound A oTrma snalﬁ"? o?a?pr?)drug It %é]rd?g?]?is as aggér] _|fsat§|h?lpﬁbog ¢ 8‘?1
nore than 4e@§Ripsof WOOM erdess asiexauged By e ~BoC TR pPindinagssabr e t han 12
days, e.g. norg than 14 days. The invention further provides:

The *S-GTPyS binding “assay is described in W(003/097028 and DS. Im et al., Mol.

Phamacol. 2000; 57:753. Briefly, ligand-mediated GTPyS binding to G-proteins is
measured in GTP binding buffer (in mM: 50 HEPES, 100 NaCl, 10 MgCl,, pH 7.5) using
25 g of a membrane preparation from transiently transfected HEK293 cells. Ligand is
added to membranes in the presence of 10 yM GDP and 0.1 nM [*S]GTPyS (1200
Ci/mmol) and incubated at 30°C for 30 min. Bound GTPYS is separated from unbound

using the Brandel harvester (Gaithersburg, MD) and counted with a liquid scintillation
counter,
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In a preferred embodiment, there is provided the use of a S1P receptor modulator or
agonist in the manufacture of a medication e.g. for the treatment of a chronic long term
disease e.g. an autoimmune condition e.g. multiple sclerosis, whereby said medication is
administered in such a way that during the first 10 days of treatment, e.g. 7 to 10 days,
for example 10 days, 9 days, 8 days, 7 days, 6 days or 5 days, the dosage of said S1P
receptor modulator or agonist is given at an initial dosage of up to 80 fold less, e.g. up to
40-fold less, e.g. up to 30-fold less, e.g. up to 20-fold less e.g. up to 10, 5 or 3-foid less,
than the standard daily dose, e.g. the therapeutic dose. Optionally the dose is then
raised stepwise up to the standard daily dose, e.g. the therapeutic dose.

Preferred medications comprise medication for patients suffering from chronic longterm
diseases, such as autoimmune diseases, e.g. multiple sclerosis, Polymyositis, lupus
nephritis, rheumatoid arthritis, inflammatory bowel diseases or psoriasis. In an
embodiment of the invention, medications are medications for patients suffering from
multiple sclerosis, for example relapse remitting multiple sclerosis (RRMS) or primary
progressive multiple sclerosis (PPMS), e.g. for patients suffering from RRMS.

As seen in Figure 2, administration of compound A reduces the absolute lymphocyte
count in the blood of healthy subjects.
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The dosage regimen of the present invention is particularly useful for treating patents at
risk of cardiac side effects, for example patients at risk of heart failure, arrythmias,
patients with high grade atrio-ventricular blocks or sick sinus syndrome, patients with a
history of syncopal episodes, or patients requiring or under beta blockers, or patients
requiring or under anti-arrhythmic treatment, such as patients under treatment with Class
la {e.g. quinidine, procainamide) or Class lll anti-arrhythmic drugs (e.g., amiodarone,
sotalol).

The standard daily dosage is selected to give the optimum balance of efficacy vs safety.
According to the invention, the standard daily dosage e.g. the therapeutic dosage of the
S1P receptor modulator, e.g. compound A is preferably in the range from about 25 to
about 0.1 mg.

in an embodiment, the standard daily dosage e.g. the therapeutic dosage may be in the
range from about 25 to about 15 mg, e.g. about 22 to about 18mg. Alternatively, the
standard daily dosage e.g. the therapeutic dosage may be in the range from about 15 to
about 11 mg, e.g. about 14 to about 12mg. In another embodiment, the standard daily
dosage e.g. the therapeutic dosage may be in the range from about 11 to about 9 mg,
e.g. about 10mg. Alternatively, the standard daily dosage e.g. the therapeutic dosage
may be in the range from about 9 to about 5 mg, e.g. about 8 to about 6mg. The
standard daily dosage e.g. the therapeutic dosage may be in the range from about 5 to
about 3 mg, or about 3 to about 1 mg. Alternatively, the therapeutic dose may be in the
range from about 1 to about 0.6 mg, about 0.6 to about 0.4 mg, about 0.4. to about 0.2
mg, or about 0.2 to about 0.1 mg.

For compound A, an example of standard daily dosage may be a daily dosage
comprised between 8 and 10 mg, e.g. may be 10 or 8mg. Alternatively, the compound A
standard daily dosage may be as specified in the preceeding paragraph.

According to a preferred embodiment of the invention, the highest initial dosage is
beiween 0.25 mg and 0.5 mg, preferably 0.25 mg. This is particularly the case for
Compound A,

A particularly preferred dosage range of the S1P receptor modulator or agonist is e.g.
0.1-10mq, e.g. 0.2-10mg, e.g. 0.25-10mg during the initial period of treatment.

For example during the first days of treatment, e.g. up to the first 10 — 12 days, the
regimen may be of 0.25mg/0.5/10mg, respectively; or 0.25mg/0.5/2/4/10mg,
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respectively; or 0.25mg/0.5/1/2/4/8/10mg. Alternatively, the regimen may be 0.25mg
/0.25mg /0.5mg /0.75mg /1.25mg /2mg /3mg /5mg /8mg /10mg /10mg /10mg. Suitably,
these dosage regimens are administered according fo a Fibonacci series i.e. the dosage
given on a specific day is the sum of the dosages on the previous two days, optionally
with a variation on any day of +40%, e.g. 30%,+20%, or +10% of the sum of the
dosages of the previous two days. These regimens are particularly adapted for
compound A.

Thereafter the treatment is continued with the standard daily dosage.

In a series of further specific or alternative embodiments, the present invention also
provides:

1.1 The use of a S1P receptor modulator or agonist which induces a negative
chronotropic effect in heart rate, e.g. compound A or a salt or prodrug thereof, in
the manufacture of a medication, whereby said medication is administered in such
a way to a subject that the daily decrease in heart rate (e.g. the average or
minimum daily heart rate) is of about 2 beats/min or less.

1.2 The use of a S1P receptor modulator or agonist, e.g. compound A, or a salt or
prodrug thereof, in the manufacture of a medication, whereby said medication is
administered in such a way to a subject that at the day the therapeutic dosage of
said S1P receptor modulator or agonist is administered the decrease in heart rate
(e.g. the average or minimum daily heart rate) is of 2 beats/min or less.

1.3 The use of a S1P receptor modulator or agonist, e.g. compound A or a salt or
prodrug thereof, in the manufacture of a medication, whereby said medication is
administered at a lower dosage than standard dosage, e.g. dosage of up to 80 fold
less e.g. up to 40-fold less, e.g. up to 30-fold less, than the standard daily dosage,
during the initial period, e.g. during the first 10 days of treatment. Optionally the
dosage is then increased stepwise up to the standard daily dosage, e.g. the
therapeutic dosage, of said S1P receptor agonist.

1.4 A method for providing an S1P receptor agonist treatment, whereby said S1P
receptor agonist is administered in such a way that during the initial period of
treatment, the S1P receptor agonist treatment is administered at a daily dosage
lower than the standard daily dosage and the daily dosage is raised up to the



3 58 10 10 10 Pl acebo (14 subjects) pbo pbo pbo pbo pbo pbo pbo pbo
pbo

WO 2010/072703 PCT/EP2009/067618

-18 -

standard daily dosage and thereafter the treatment is continued with the standard
daily dosage.

1.5 A S1P receptor modulator or agonist for use in the manufacture of a medication,
whereby said S1P receptor modulator or agonist is given at a dosage lower than
the standard daily dosage of said S1P receptor modulator or agonist during the
initial period of treatment and then is increased, optionally stepwise, up to the
standard daily dosage of said S1P receptor agonist.

1.6 Use of a S1P receptor modulator or agonist, which at therapeutic dosage induces
a negative chronotropic effect in a patient, in the manufacture of a medication,
wherein, prior to commencing the administration of the S1P receptor modulator or
agonist at its standard daily dosage, said S1P receptor modulator or agonist is
administered, during an initial period of treatment, at a daily dosage which is lower
than the standard daily dosage.

1.7 Use of a S1P receptor modulator or agonist e.g. a compound of formula la or Ib as
defined above which at therapeutic dosage induces a negative chronotropic effect
in heart rate in the manufacture of a medication e.g. for the treatment of an
autoimmune condition e.g. multiple sclerosis, whereby said medication is
administered in such a way to a subject that at the day the therapeutic dosage of
said S1P receptor modulator or agonist is administered the decrease in heart rate
is of 2 bit/min or less.

During the initial period of treatment, e.g. the initial 10 days, e.g. 9 days, 8, 7 or 6 days of
treatment, the daily dosage of the S1P receptor modulator or agonist is lower than the
standard dosage, and is raised stepwise up to 6 times, e.g. two or three times, up to the
standard daily dosage of said S1P receptor modulator or agonist and thereafter the
treatment is continued with the standard daily dosage of said S1P receptor modulator or
agonist.

1.8 The use of a S1P receptor modulator or agonist, e.qg. compound A or a salt or
prodrug thereof, in the manufacture of a medication, whereby said medication is
administered in such a way that during the initial period of treatment , e.g. the
initial 10 or 8 days of treatment, or 7 to 6 days of treatment, the dosage of said
S1P receptor modulator or agonist is between 40 fold and 1.25 fold less than the
standard daily dosage; for example 40 fold, 20 fold, 10 fold, 5 fold, and 2-3 fold



pbo pbo pbo -

26 - 10ny 10 10 10 10 10 10 10 10 10 10 10

WO 2010/072703 PCT/EP2009/067618

1.9

1.10

1.12

-19 -

less than the standard daily dosage, respectively, and thereafter the treatment is
continued with the standard daily dosage of said S1P receptor modulator or
agonist.

The use of a S1P receptor modulator or agonist, e.g. compound A, or a salt or
prodrug thereof, in the manufacture of a medication, whereby said medication is
administered in such a way that during the initial 2 to 4 days of treatment the
dosage of said S1P receptor modulator or agonist is not more than 1/80, 1/40,
1/30, 1/20 or 1/10, of the standard daily dose of said S1P receptor modulator or

agonist.

The use of an S1P receptor modulator or agonist, e.g. compound A, or a salt or
prodrug thereof, in the manufacture of a medication, whereby said medication is
administered in such a way that during the initial 10 days, e.g. 8 days, 8, 7or 6
days, e.g. 6 days, of treatment the dosage of said S1P receptor modulator or
agoenist is lower than the standard daily dosage of said S1P receptor moduiator
or agonist and then the dosage is raised so that the standard daily dosage is
administered after several dose increases, up to 10, e.g. up to 6, e.g. two or three
dose increases, and thereafter the treatment is continued with the standard daily
dosage of said S1P receptor agonist.

Use of a S1P receptor modulator or agonist e.g. a compound of formula la or b
as defined herein which at therapeutic dosage induces a negative chronotropic
effect in a patient in the manufacture of a medication e.g. for the treatment of an
autoimmune condition, e.g. multiple sclerosis, wherein, prior to commencing the
administration of the S1P receptor modulator or agonist at its standard daily
dosage, said S1P receptor modulator or agonist is administered at a daily dosage
which is lower than the standard daily dosage during an initial period of

treatment.

Use of Compound A, or a pharmaceutically acceptable salt or prodrug thereof, in
the manufacture of a medicament for use in the treatment of autoimmune
diseases, wherein, prior to commencing the administration of Compound A, or a
pharmaceutically acceptable salt or prodrug thereof, at the standard daily
dosage, said compound is administered at a daily dosage which is lower than the
standard daily dosage during an initial period of treatment (e.g. up to 10 days).
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1.13 Use as defined in paragraphs 1.1 to 1.12, wherein the initial period of treatment is
of up to 10 days, e.g. up to 8 days , e.g. a week or 6 days; or 3-5 days e.g. 3 or 4
days.

114 The use of compound A in the manufacture of a medication, whereby said
medication is administered, after an initial regimen as hereinabove defined, at a
daily dosage of about 10mg, or about 8mg.

1.15 The use as defined in paragraphs 1.1 to 1.14 wherein the medication is given to
patient who is suffering from heart problems e.g. is at risk of heart failure.

1.16 Use as defined in paragraphs 1.1 to 1.15, for treating an autoimmune disease,
e.g. multiple sclerosis.

1.17 The use of a S1P receptor modulator or agonist, e.g. compound A, or a salt or
prodrug thereof, in the manufacture of a medication, whereby said medication is
administered in such a way to a subject that the possible risk of AV block is
limited or reduced to a level clinically not significant. Preferably the use is then as
defined under 1.1 to 1.16.

1.18 The use of a S1P receptor modulator or agonist, e.g. compound A or a salt or
prodrug thereof, in the manufacture of a medication, whereby said medication is
administered in such a way to a subject that the sinus rhythm of the patient is
normal during the administration of the medication to the patient. Preferably the
use is then as defined under 1.1 to 1.16.

1.19  The use as defined under 1.1 to 1.16 wherein the medication is given to a patient
who is at risk of AV block.

1.20 The use as defined under 1.1 to 1.16 wherein the medication is given to a patient
who experiences symptoms including dizziness, fatigue, palpitations.

1.21  The use as defined under 1.1 to 1.16 wherein the medication is given to a patient
with high grade atrio-ventricular blocks or sick sinus syndrome.

1.22  The use as defined under 1.1 to 1.16 wherein the medication is given to a patient
with arrhythmias, e.g. requiring or under treatment with Class la (e.g. quinidine,
procainamide} or Class Il anti-arrhythmic drugs (e.g. amiodarone, sotalol).

1.23 The use as defined under 1.1 to 1.16 wherein the medication is given to a patient
requiring or under beta-blocker therapy.
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continued with the standard effective daily dosage.

2.2 A method for treating a patient in need thereof such a method comprising
administering a S1P receptor modulator or agonist which induces a negative
chronotropic effect in heart rate, e.g. compound A or a salt or prodrug thereof, in
such a way that at the day the therapeutic dosage is administered the decrease in
heart rate (e.g. the average or minimum daily heart rate) is clinically not significant,
preferably is limited to 2 beats/min or less.

2.3 A method as defined under 2.1 and 2.2 comprising administering to the subject
sub-therapeutic doses of the S1P receptor agonist during the initial period of
treatment.

24 A method for treating a chronic longterm disease as herein above defined, an
autoimmune disease e.g. multiple sclerosis in a subject in need thereof,
comprising administering to the subject, a loading regimen of a S1P receptor
modulator or agonist, e.g. compound A, or a salt or prodrug thereof, at a daily
dosage which is lower than the standard daily dosage.

2.5 A method for treating an autoimmune disease in a subject in need thereof,
comprising administering to the subject, a S1P receptor modulator or agonist, e.g.
compound A, or a salt or prodrug therecf, at a daily dosage which is lower than the
standard daily dosage during the initial period of freatment, e.g. the first 10 days, 9
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the trial for Patlents on a our arns o
reatment, the method comprising administering Compound A, or a

pharmaceutically acceptable salt or prodrug thereof, at a daily dosage which is
lower than the standard daily therapeutic dosage during an initial period of
treatment and thereafter commencing the administration of said compound at the
required standard daily therapeutic dosage.

2.9 A method of ameliorating or preventing a negative chronotrophic side effect
associated with the treatment of an autoimmune disease with Compound A, or a
pharmaceutically acceptable salt or prodrug thereof, the method comprising
administering Compound A at a daily dosage which is lower than the standard
daily dosage during an initial treatment period and then raising the daily dosage,
optionally stepwise, up to the standard daily dosage.

2.10 A method as defined in paragraphs 2.1 to 2.9 whereby the initial period of
treatment is of up to 10 days, e.g. up to 8 days, e.g. a week or 6 days.

2.11 A method as defined in paragraphs 2.1 to 2.9 wherein the initial treatment period is
6-14 days e.g. 7-10 days or e.g. 6 days, 7 days or less, as herein above described.

2.12 A method as defined in paragraphs 2.1 or 2.9 for treating an autoimmune disease,
e.g. multiple sclerosis.

In another aspect there is provided:
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A S1P receptor modulator or agonist as defined herein for use in the treatment of
an autoimmune disease wherein the S1P receptor modulator or agonist is
administered according to a dosage regimen as defined herein.

Compound A, or a sait or prodrug thereof, for use in the treatment of an
autoimmune disease (e.g. multiple sclerosis) wherein said compound is
administered according to a dosage regimen as defined herein.

In another aspect there is provided:

4.1

42

A kit containing daily units of medication of an S1P receptor modulator or agonist,
€.g. compound A, or a salt or prodrug thereof, of varying daily dosage, whereby
said doses are lower than the standard daily dosage. For example, the daily units
of said S1P receptor moduiator or agonist may be about 1/40, 1/10 and 1/2 of the
standard dose of the S1P receptor modulator or agonist, respectively; or about
1/30, 1/15 and 1/8; or about 1/10, 1/5 and 1/2.5 of the standard daily dose, or
about 1/10 or 1/4 of the standard dose. In an aspect, the kit comprises 0.5mg,
2mg and 10mg dosages. The kit may further comprise units for the standard daily
dosage of the S1P receptor modulator or agonist, e.g. compound A, or a salt or
prodrug thereof, The kit may also contain instructions for use.
A kit comprising units of medication of a Compound A or a salt or prodrug thereof
for administration according to the dosage regimen defined herein, whereby one or
more low-dose units of a dose strength below the standard daily dose of said
compound are provided for the initial period of treatment. In an embediment, the
kit may comprise just one low dose unit of medication at a dosage strength
corresponding to an initial dosage of the S1P receptor modulator or agonist. A
patient may then take one unit of the low dose medication for a specified number
of days and then, optionally, two or more units per day on subsequent days until
therapy is commenced with a unit of medication that comprises the standard daily
dose of the S1P receptor agonist. In an alternative embodiment, the kit may
comprise a number of low-dose units of medication with a range of dosage
strengths so that the patient can be administered one dosage unit per day, but the
amount of S1P receptor modulator or agonist administered can be titrated upwards
until therapy commences at the standard daily dosage. For example, the kit may
comprise 2, 3 or 4 e.g. three different dosage forms.
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In an aspect, the kit may comprise a pack, e.g. a pack containing 1-5 e.g. 24 e.g.
three different dosage forms. The pack may comprise individua!l storage portions
each portion containing the patient's daily dosage for a given day during the
course of treatment. The daily dosage may be made up of one or more of the
different dosage forms. In an aspect of this embodiment, the kit comprises a blister
pack containing 2-4 e.g. three different dosage forms in which the blisters in the
pack contain the daily dosages for administration to the patient during the initial
treatment phase, wherein the daily dosage is made up of one or more of the
different dosage forms. In an aspect of this embodiment, the pack e.g. the blister
pack may comprise a number of blisters corresponding to the number of days of
the initial treatment period. In another aspect, the blister pack may also contain
one or more blisters containing the final therapeutic dose e.g. so that the total
treatment period including the low dosage and therapeutic dosage form lasts for a
clinically convenient period of time e.g. one week or two weeks.

In yet another embodiment of the invention, there is provided:

5.1

5.2

A method for treating an autoimmune disease in a subject in need thereof,
comprising administering to the subject, a daily dosage of compound A or a
pharmaceutically acceptable salt thereof, in an amount as herein above defined.

The method as defined in 5.1, wherein the autoimmune disease is multiple

sclerosis.

In yet another embodiment of the invention, there is provided:

6.1

6.2

A method for assessing the need or suitability of a patient for a treatment
regimen as described above (e.g. in any of the specified aspects or embodiments
of the invention), comprising the steps of:

(i) determining whether the patient to be treated with an S1P receptor modulator
or agonist is in a category for which the use of a treatment regimen as described
above may be beneficial; and

(it} if the patient falls within this category, treating the patient using a treatment
regimen as described above.

The method as defined in 6.1 wherein the patient may be in the above category if
he or she suffers from or is susceptible to heart failure, arrhythmias, high grade
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atrio-ventricular blocks or sick sinus syndrome or has a history of syncopal
episodes; or is undergoing beta blocker or anti-arrhythmic treatment, e.g. is
under treatment with anti-arrhythmic drugs; or has undergone an interruption or
treatment holiday in the maintenance dosage regime e.g. a holiday of greater
than 4 days, greater than 6, 8, 10, 12 or 14 days.

The regimen of S1P receptor modulator or agonist which is administered to the subject
according to the invention may be given either during or at the beginning of an
autoimmune disease therapy, e.g. during the initial 10 days, or after an interruption of
S1P receptor modulator or agonist therapy for example an interruption of more than 4
days, for example more than 6, 8 or 10 days, more than 12 days or more than 14 days.

Utility of an S1P receptor modulator or agonist dosage regimen in treating diseases and
conditions as hereinabove specified may be demonstrated in standard animal or clinical
tests, e.g. in accordance with the methods described hereinafter.

Example 1

Increasing doses of Compound A starting at 0.25 mg 0.d. and ending at the maximal
therapeutic dose of 10 mg o.d. are given to 28 subjects over 12 days as specified in
Table 1 below. A placebo group and a positive control group receiving the 10mg final
therapeutic dose are also included in the study (each of 14 subjects).

Table 1

Day 1 2 3 4 5 6 7 8 9 10 [11 |12

DT#1 0257025025105 |1 2 4 8 10 (10 (10 |10
(14
subjects)
dose
(mg)
DT#2 025 (025|105 (075|125 |2 3 5 8 10 (10 |10
(14
subjects)
dose
(mg)
Placebo |pbo |pbo |pbo {pbo |pbo |pbo |pbo |pbo | pbo | pbo | pbo | pbo
(14
subjects)
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10 mg] 10 10 10 10 10 10 (10 |40 |10 |10 |10 [10
dose (14
subjects)

On Day -1 (baseline), subjects undergo baseline assessments including 24 hour holter
monitoring and telemetry assessments. Subjects remain on continuous telemetry,
starting before breakfast on Day -1 and proceeding throughout the administration period
up to Day 13 (24 hour after the last dose). Over this 13 day duration of continuous heart
rate collection for each subject, one heart rate value is obtained every minute {'minute
unit heart rate’), representing the average heart rate value over that minute. The heart
rate database for each subject contains approximately 17,280 data points (13 days x 24
hr x 60 min).

Pharmacodynamic and safety assessments are performed up to 24 hours post last dose.
Heart rhythm is assessed via 24hr continuous holter monitoring on Day -1, Day 1, Day
11 and Day 12. For each dosing for each subject, the drug is administered as closely as
practically possible to the time administered on Day -1. Safety assessments includes
physical examinations, vital signs and body measurements, 12-lead ECG evaluations,
standard clinical laboratory evaluations hematology, blood chemistry, urinalysis, adverse
event and serious adverse event monitoring.

The daily chronotropic effect is defined as the percent decrease in HRyi, between two
consecutive days. It is calculated on days 1 to 12.

24-hour continuous Holter-ECG data are captured via a digital Holter monitor (12-lead,
on Days -1, 1, 6, and 8), and transferred for interpretation and reporting. Holter
monitoring starts approximately at 7:00 and the time of dose administration is regarded
as the time "0 hours”. Holter “cuts” are derived from the dataset at 1 hour intervals
starting from Day -1 and continuing for 24 hours or the end of the cleaned Holter
monitoring dataset.

Cardiac conduction intervals: arrhythmia monitoring includes the frequency and duration
of sinus pauses (>2 sec and > 3 sec) and atrio-ventricular blocks. Frequency and
duration of atrial and ventricular ectopy and sinus rhythm are also recorded.

The daily chronotropic effect is defined as the percent decrease in HRy, (minimum heart
rate) between two consecutive days. It is calculated on days 1 to 12.
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Results:
Heart Rate

The variation in daily minimum heart rate, HR, (minimum of 24 hourly mean heart
rates) over the course of the study is shown in Figure 1.

In the placebo group, daily average heart rate varied by approximately 5 BPM (bits per
min) over the course of the study with a trend for heart rate to increase approximately 3-
4 BPM from Day -1 to Day 2.

The compound A, 10 mg treatment group manifested a significant decrease in heart rate
of approximately 8 BPM from Day -1 to Day 1 followed by an increase in heart rate of
approximately 5 BPM from Day 1 to Day 2 and a further increase of approximately 3
BPM from day 2 to day 4. Both Compound A titration groups manifest a gradual
decrease in heart rate of approximately 1-2 BPM per day to give a total reduction of
approximately 4-&6 BPM over the first seven days of the dose titration, following which,
the heart rate increased to approximately the placebo level over the next 2-3 days.

The initiation of the 10mg dose of compound A on Days 8 and 9 of the study did not
result in a significant dip in heart rate compared to the heart rate measured in the
preceding days.

These results indicate that the use of a dose titration regimen according to the invention
attenuates the negative chronotropic effect seen on Day 1 of compound A 10mg dose

freatment initiation.
Additional benefits

Table 2 below shows the number of ventricular and supraventricular ectopies (VEs and
SVEs respectively) and the total number of pauses greater than 2 seconds observed
during the trial for patients on all four arms of the study.

Table 2

DT#1  [DT#2 10mg [PBO
Catedoryin=14) |N=14) |N=14) {N=14)
n (%) n (%) n (%) n (%)
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*At any time during the 12-day treatment period.

This table shows that the second fitration regimen DT#2 (in which the dosage is
increased in a Fibonacci sequence) gives a lower number of heart pauses greater than 2
seconds than the other active treatment regimens.
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optionally substituted by 1 to 3 radicals selected from hal ogen, OH,
N2, G _sal kyl, G nmal koxy; hal o-substituted O _6al kyl and

hal o- substgt d Cl. 6al koxy; Zk is chosen from wherein the asterisks
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Use according to claim 1 or claim 2, wherein the S1P receptor modulator or

agonist is a compound of formula la or Ib

A Zy Ry Ry

ko Yk Rak
T LG Rak

N. /Wk Z Y 0. =
oM, SN

wherein

Ak is -COORsk, -OPO(ORsk)z, "PO(ORsk)z‘ -SOzORsk, -POR5k0R5k or 1H—tetrazol-5—yl, R5k
being H or Cysalkyl;

W, is a bond, C,salkylene or Cszalkenylene;

Yy is Ceioaryl or Cagheteroaryl, optionally substituted by 1 to 3 radicals selected from
halogen, OH, NO,, C,salkyl, Cisalkoxy; halo-substituted Cealkyl and halo-substituted

C,.salkoxy;

Zi is chosen from
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initial per*i_qd\ié(_l*r,ea nty, t:heyadmyni stered sa e |s |nc ;

stepw se. 7. e accorF'{di ngf o cllai m\6, erei ni‘st =
ag

dosage i s increased steBV\A’ se such at~t he*dos n| s*teresd on a
specific day durlng thRe initial perlod of treatrrent |s the sum of the

dosages adri 3d n t he previ Wo da in -’o- 40%
8. A net hod or treat,/lnatlentNln needth reof (e.g. [ap
suffering fer aff aut oi He condi t e scl%eros uch

a nmethod conprising adm nistering a Sl P receptor nmodul at_or

agoni st whi ch _induces a negative chronotrop c effect in éart rate,
to the subjétt a
daily therapguti

I dai by, do geN/\,h |s | pwer | t han t heNsg gadar d
) . Q ggage rin ni Lidd_oef\tr eat and ;
t hereafter conmencing the m ni stratlon of sald S1 P recephg *

nodul at or or agoni st at the required standard daily ther apeutl C

dosage. od of aneli or at| ng preventi g a negat|
chronotro effe atfe
nmodul ator ager corrpound ’\A or a saI or prodrug Nhe
of a subj ec suffer| ng frd?m an aut ou:agnune di saaese conpri SI

adm ni sterl to the subject in need thereof, said S1P recept or
nodul at or or agonl st at a

wherein the asterisks of Z, indicate the point of attachment between -C(Ra)(Ra)- and Ay

of Formula la or Ib, respectively; Rs is chosen from hydrogen and C;salkyl; and J; and J,
are independently methylene or a heteroatom chosen from S, O and NRs,; wherein Rg
is chosen from hydrogen and Cqsalkyl; and any alkylene of Z, can be further substituted
by one to three radicals chosen from halo, hydroxy, Cisalkyl; or Rs can be attached to a
carbon atom of Yy to form a 5-7 member ring;

Rik is Cp,maryl or C3.gheter03ry|, optionally substituted by Ci.salkyl, Ca-1anY|, Ce.1oaryIC1.
salkyl, Cagheteroaryl, CagheteroarylC,4alkyl, Cascycloalkyl, CascycloalkylCiaalkyl,

Casheterocycloalkyl or CssheterocycloalkylCysalkyl, wherein any aryl, heteroaryl,
cycloalkyl or heterocycloalkyl of Ry may be substituted by 1 to 5 groups selected from
halogen, C,salkyl, Cssalkoxy and halo substituted-C;_galkyl or -C, galkoxy;

Ra is H, Cisalkyl, halo substituted Cisalkyl, Casalkenyl or Cosalkynyl: Ry is in particular
methyl; and

each of Ry or Rs, independently, is H, halogen, OH, Cisalkyl, C,salkoxy or halo
substituted C,salkyl or Cqsalkoxy.



- 32 - daily dosage which is |lower than the standard daily dosage

during an
st epw se

initial treatnent period and raising the daily dosage

up to the standard daily dosage. 10. A nethod according to

any one of clainms 8 or 9, conprising adm nistering to the subject,
S1P receptor nodul ator or agonist at_gqdaily dosage which is | ower

than the standard daily dosage during the first 10 days and rai sing

the daily
met hod ac
receptor
accept ab

dosage stepwi se up to the standard daily dosage. 11. A

e tsh@s PO BR Rred Bl b®hr & ohar maceut ca

or —agoni or a pharmaceutically
CorSAnbrmide8o6RAlly acceptable salt, solvate or hydrate thereof,

4. Use according to any one of claims 1, 2 or 3, wherein the S1P receptor modulator
or agonist is Compound A or a pharmaceutically acceptable salt thereof.

5. Use according to any one of the preceding claims, comprising administering to the
subject sub-therapeutic doses of the S1P receptor modulator or agonist during the initial
period of treatment, e.g. 80 fold less, 40 foid less, 10-fold less or 4-fold less than the
standard daily dosage.

6. Use according to any one of the preceding claims wherein, during the initial period
of treatment, the administered dosage is increased stepwise.

7. Use according to claim 6, wherein the administered dosage is increased stepwise
such that the dosage administered on a specific day during the initial period of treatment
is the sum of the dosages administered on the previous two days within a range of &
40%.

8. A method for freating a patient in need thereof (e.g. a patient suffering from an
autoimmune condition e.g. multiple sclerosis), such a method comprising administering a
S1P receptor modulator or agonist which induces a negative chronotropic effect in heart
rate, to the subject at a daily dosage which is lower than the standard daily therapeutic
dosage during an initial period of treatment and thereafter commencing the
administration of said S1P receptor modulator or agonist at the required standard daily
therapeutic dosage.

9. A method of ameliorating or preventing a negative chronotropic side effect
associated with a treatment using an S1P modulator or agonist, e.g. compound A or a
salt or prodrug thereof, of a subject suffering from an autoimmune disease, comprising
administering to the subject in need thereof, said S1P receptor modulator or agonist at a

a
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daily dosage which is lower than the standard daily dosage during an initial treatment
period and raising the daily dosage stepwise up to the standard daily dosage.

10. A method according to any one of claims 8 or 9, comprising administering to the
subject, a S1P receptor modutator or agonist at a daily dosage which is lower than the
standard daily dosage during the first 10 days and raising the daily dosage stepwise up
to the standard daily dosage.

11. A method according to any one of claims 8 to 10, wherein the S1P receptor

modulator or agonist is Compound A or a pharmaceutically acceptable salt thereof.



