MORPHOLI NE COMPOUNDS BACKGROUND OF THE | NVENTI ON The
nonoam nes nor epi nephrine (noradrenaline) and

waesosiiansssh (5- HT) have a variety of nervous spEI/&po05/001171
effects as neurotransmtters. These nonoam nes are

Fregitf@ﬁ%ﬁ!@ep?ljoﬁ%‘f%ﬁﬁe Mdiksa ReiviBME! eased into the
Synaptic cleft. repl nepnrine and serotonin are taken
up fromthe synaptic cleft by their respective
nor epi nephrine and serotonin transporters. Drugs that
Field 6PHR EnvieRBoROr €pi nephri ne and/ or serotonin
transporters have been used to treat a variety of
nervous system di sorders. For exanple, the serotonin i
The tnreseshdrt@tionnteldes primerilyoiceni wetheds [FeprPvidng e ey lhmedia
i f d [ -
broalf3R% Hiytichel Wivleb TDIRRAR) Lo GRHGRRLAT o MICHOLNGED n MBS
is proidddake 4 nhdibi deessahermoxetRrNhadibeencrafdpriovatidaged that
the treatnment of attention deficif{. hyperactivit

emb Qg NERAT thABFISFIt INYERAQRIIAYGHSO b%@llﬁﬁdéaim%ﬁﬁmgr%h%rﬁapes of

ik té"ié'z&ép r RENE, thd) BERbrdt Oy Bt LR B i dddiEh i
SV evlgl ope forgﬁféiﬁe t&ez}\t rrgnt of Bygtirogﬁy%%?a}h%ere %Hs ma
mob da tadeoumgningéchsinetwdrk. art for conpounds that are

nor epi nephrine transporter inhibitors, serotonin

Bacﬁrr%ﬁ%ﬁoorfttﬁé ﬁ@erflitlk())i tors, and that inhibit both
replnep rIIne and serotonin transporters, for the

treatment of disorders including ADHD, urinary
i nconti nence di sorders epr essi on, glgqner al i sed
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nmonpam ne transporter function is inplicated, wherein
freqyengied) sorder is selected fromurinary disorders, pain,
premature ej acul ati on, ADHD and fi bronyal gia, and the
compound of Forrmula (I) is: and pharnaceutically
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convaFRUBS ad HIRRIt onal |y substituted by at | east one
substituent independently selected from Cl-6al kyl,
Cral koxy, OH, halo, CF3, OCF3, OCHF2, Q(CH2)yCF3 CN,
CONH2, CONtCral kyl, CON C al kyl hydroxy-C* 6al kyl, G
- 4al koxy-C - 6al kyl, G -4al koxy- Cl-4al koxy, SCF3,
G - 6al kyl -SO 2-, Cl1- 4alkyl-S-G -4al kyl,
C -4al kyl-S-, C -4alkyl NR 10R11 and NR1OR11 ; each R3
i s independently selected fromC -eal kyl, d - al koxy,
OH, hal o, CF3, OCF3, OCHF2, Q(CH2)yCF3, CN, CONH2,
CONMd- eal kyl, CON(Cl. 6al kyl)2, hydroxy-C -6alkyl, G
-4al koxy-Ci . 6al kyl, G -4al koxy-C -4al koxy, SCF3,
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Integer 7: Use of a conpound according to any of
Integers 1 to 6, wherein each R3 is independently
waedtosaosss f rom C - 6al kyl, G . 6al koxy, OH, halBCT/IE2805/001171
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chl or o- 2- met hoxyphenoxy) (phenyl) nethyl] norpholine
besylate may exist in a crystalline form In certain
werwodirsent s, crystalline (2S)-2-[(1S)- (4-chl orCF/BB2005/001171
nmet hoxyphenoxy) (phenyl) nethyl] norpholine besylate
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is envaelgealt i:han endb®dBneni8 .o, tharpuese2t 4nvehtion may also be utilized in
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provigyigother FYPeg T sVIChihE 84N -net hoxyphenoxy) (phenyl )
met hyl ] norpholine besylate has a X-ray powder
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values 0.1 neasured u5|n§bCuKa radi ation; 16.6, 18.09,
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broadtat inGydtery irdertdagdra Tiralisies preferdblareasur ed usi ng Cu Ka
radiation: 12.1 , 15.1 , 16.4, 18.1 , and 25.7 . In
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is able®d byltth thiy friatire ON/OFF] witk theassardlfiXish @y tiEeoMIBNIS session. The
di ffraction spectrum conprising the foll ow 2-1
UE wen thestL@ ralated st reselesdion g)a@megerﬁ aaf &gk dﬁn& heﬁ@%
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met hyl] norpholine tartrate has a X-ray powder
The mmgmamt¢mpre§¢r@1dvrqsvmp@ksaqwqttmmg Perrendgter] $oa HyCpcourase he

sured using, Cuka radi
termif e & GIEGRR 538 R S O R i iy "be done by
trigg@ingSihahédimne s612S)or2or e deRctibh of bl odlteridg andidaboly b el exinake
(phenyl) nethyl] norpholine fumarate has a X-ray
selecpomaiieselpationgaetedirelypect rum conpri sing the fol | ow ng
2-theta values 0.1 neasured using CuKa radiation:
18.4, 20.0, 23.9, and 27.4. In certain enbodi nents,
crystalline (2S)-2-[(1S)-(4-chloro-2- methoxyphenoxy)
Emb¢diments| 9f tet mylehtioroppéfalablyepioydicobrsohitive frasirequkneayayer

owder . di.f tion spectrum I,Si the fo
convB3eier 5rPOES VB HhES bl SuThar KT e a Sei gTbton
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enbodi nents, crystalline (2S)-2-[ %@ H%4 chloro-27? -
mtroqmehoa(w@hémxﬁgr apinonks, ) Wit t dnd| i €5 nelieeareyeadt eell
SuUcur ray powder diffraction spectrun1conprising t he
#8 F}omnng 2-theta values 0.1 neasured using CuKa
radiation: 3.4, 4.7, 5.2, 18.5, and 19.9.1n certain
enbodi nents, crystalline (2S)-2-[(1 S)-(4-chloro-2-
nethoxyphenoxy) (phenyl ) nethyl] norpholine succinate
The gegw ovﬁoHicf‘ nfl 2 gﬁic a[rIuBét%F{P %%o%l@ggécggmug?ggr 'QSJ'KQQ the
radlatlon 11.8, 18.2, 20.0, and 23.5 Conpounds of
formula Ib may be present in a conposition conprising:
a therapeutically effective anmount of a compound
according of fornmula Ib, or a pharmaceutically
acceptable salt thereof, and a pharmaceutically
acceptable carrier. Conmpounds of fornmula Ib nmay be
used in the manufacture of a medi canent for the
treatnment of a disorder selected fromthe group
consi sting of: ADHD, genuigne stress incontinence,
stress urinary incontinence, depression, generalised
anxi ety disorder, fibronyalgia, and pain. In a
partlcular enbodlnents the conpound |s

N N\ Va .



certain enbodi ments, the conpound is (25)-2-[(1

S)-(4-chl oro-2- nethoxyphenoxy) (phenyl) nethyl]
woroophalssdhre, or a pharnaceutically accept abl e Bel/1B2005/001171

thereof. In other enbodi nents, the disorder is

Brie A Y et G2t noxyphencxy) (pheny!)

nmet hyl ] norpholine, or a pharnmaceutically acceptable
salt thereof. According to an_ eleventh aspect.of the .
Embqdiiperiiof he Rttt uwgn&b%wﬁw ke grsEiosd by g #eexampg with
t Formula la as
referfilo PRt ﬁgg‘ffhé{%tyﬂlegccg%g%g Eh ?fﬁlglﬁ'udi ng either (i)
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Figurb 16 1 o TR R v T S o P S o S gt o
netwérirhaming a hisdeshiclicdlbdtvetegndi ti ons, fol | owed by

deprotection as necessary; or (ii) cyclising a
Figure 2B QUsaHerRAtid &ﬁgxﬁinashwmdgaén drbddi@ehiCte tBe ﬁfb@ﬁﬁlﬁlﬁiﬂenﬁﬁn in a
formula XVI1la: followed by renoval of the carbonyl
netwerkyips haying)a hiegaiehierd caB spheNInvhacdhe @gtvmgecell is not on the
MBl\?%asti_tuent R4 is defined above as a phenyl group
§ed”to a 5- or 6-menbered carbocyclic group, or a

) enyl gro used to a 5- or, 6= ne ed heterocyclic
Figu ot selipalie R, oPu e o imBTOR (e Rishe gareation i
netwIRWBMERavihg) aCRIRRGEHiED e duichiny vitferd HIge 88RAM BEINES on the

nmenti oned above, R4 nmay be a phenyl group fused to a
MBMS myatser ed car bocyclic group, or a phenyl group fused
to a 5- or 6-nmenbered heterocyclic group containing at
Figueehita fow diagramOllhstamgahostepd m 4thembbdiveentl ef ihe metbng of
of the canpounds of Formula | or Fornmula la, the term
thepmﬁ??PMVQﬁEgﬁs phenyl , naphthyl, anthracyl or
FiguRRBedaRshrmicHewryer, in connection with any of the
enbodi ments nenti oned above, "aryl" nay be phenyl or
Figunedpihohvg |a. seTthen stent sequiede; and def i ned above as an
Fi agggatic Qr . No -aggnaﬂgc A-, 5- or 6-nenbered
EUL§ tépg@ﬁ%ngﬂh?g% Ot%ins at least one N, Oor S
het eroatom optionally fused to a 5- or 6-nenbered
car bocyclic group or a second 4-, 5- or 6-nenbered
Detated Besryptien ohicmhodimands okthgnyedion one N, O or S

het eroatom However, in connection with any of the

Figu S POt e B g e P L LSS 0 e L chaforil

cell §@bfudd. "Bhéheth@ASEorRREeNa diackd-bel 2 aA@hPralft o faniztd-yells 4.
fused to a 5- or 6-nenbered carbocyclic group or a

The maetorngllsconprises HenYBMS 14vet sihieyhe BRI GHS COMPERH thegion-

oneg .. Qr At i
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pararé&Bt HIOss PRIO| eAsdordinglyNa hetverfoatil§ PRIO nabdojatédisétti the
to a 5- or 6-nenbered carbocyclic group or a _second 5-

MBNGS Ien by aie Rt SRRIOES AR Rt iR g0 BBAS By gine
N heteroatom In the preceding definitions, the second
heterocycle, to which the first heterocycle may be
fused, may be either aromatic or non-aromatic. In the
conpounds of Fornmula | or la, R2 may be optionally
substituted by at | east one substituent independently
selected fromC - 6alkyl, G.6al koxy, OH halo, CF3,
CN, when R2 contains a cycloal kyl, aryl or het group.
Alternatively, R2 may be aryl, a 5- or 6-nenbered
aromatic or nonaromati c heterocycle containing at
| east one N or O heteroatomor - (CH2)zaryl, wherein z
is an integer from1l to 3 and aryl is as defined
above. According to a further aspect of the invention,
there is provided one or nore netabolites of the
conpounds of Fornula I, Ig or Ib when fornmed in vivo.
By pharmaceutically and/or veterinarily acceptable
derivative it is nmeant any pharmaceutically or
veterinarily acceptable salt or solvate of the
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The conpounds of Fornmula I, la, or Ib may be nodified
to provide pharmaceutically or veterinarily acceptable
walevosmeusBv es t hereof at any of the functional PCDUBR903/001171
t he conpounds. Exanples of such derivatives are
: L InAe f
B B o
That ;bsp HO% PRI@EU@ diﬁcﬂ‘dnu fior é@hslamn, apid 1ﬁ>rFmginag§ICS)_;PB:IO is equal to

undgaar evi er 985 Cha er di scl psures
3 in 8 TR BTGP o8 PG gl TIBTiR TByo THer 5 the
MBM§ 8yee Iﬂ%ﬁ)ﬂl@‘@f ]Irﬁﬁ 4 ereq BiPdPloSresdlévt I@)ﬂﬂ)aﬂl@ MBWMY Rwer for an
hem™esters, phosphate esters, nitro esters, sulfate

MBMS tsession. sThdtaisi fesietveorksliosing %L@Sp Hbe &6 F esorityais baedified by

phospham des, gl ycosides, ethers,
dmn%@%#ﬁﬁgﬁgﬁgpketals It will be further appreciated by
those skllled in the art, that certain nnieties knomn

mendi il B S PRLBES PP TR 5P 1 MY

priorfleaCHESORREP p¢ oRdrigad €orf the M BRIRAlaytit &;Soﬂ/\iiﬁifﬁcati&h ThlS could
functionalities are present wthin conpounds of the

be prpyigle biy spcany RE fieggnel ieatiBeatiogrand|an qffseq e tojthe a@ﬁameter
C [ r r

HOS gERICHLF of BBl R Ep il i (LR PRI AR SRR Ery oo

be sémrdz.ofn shepadssioaf compol skt meesage n MCEHamt marrﬁ]E)(System
Unl.ess ot herwi se specified, it is to be understood

Inforpagipn BleckfyBesdnt i nvention enconpasses all isoners of
t he conpounds of the invention, including al

In Fig@@NEHCSCPRIGYE tH¥Rsel ©nansMENIS q«aler {OEHAE gePREMM BtAES to
ereofd:gCS tautoneric or racem c mxtures). The
fp

have ca dpghen g itsUEECS_PRIQ) dhany EhmynMBMS layep for owhich
t.aut I ture
HCS_t_ er eo? at(r)gF IéII%I)r gﬁmthaﬂ%ﬁ%enogllé{oe(ég% 0 IIle pr aeSS ef‘ft éhange of

prioritidy @8&ir Bfte e neARACHOL, Far cthai UES BICE: m’m«)@am@mﬁ uflcHayiged.
woul d al so _cover its tautoneric form a-pyridonyl

|t
In thISseXﬁ@PIfFethe Mﬁlﬁ@oﬂwmgeé @ £ 42 dnivhichyBeas gt the MBMS
I d I
layer, 5/ #9805 £AGS APURAECHRIAIRGD S EIA.C TS er UE:
HCSQRRI(Drmmth atal | in thadaseetlere taerHCH mmmﬁpammeS priority are

derivatives thereof al sg 0 exij st )
the sfiRg in Bieenelygee B chagery F drg g&? ﬁtiﬁwrmmn& is case the
netwB®! 1¥1§§’ eRAGSEE P oS@&hioR8BP iR dimbPEdIBreselection criteria for
("polynorphs”) are enconpassed wthin the scope of the
UEs thav exstriotified Podwtrins st sfia yB3NBakssyporcan occur as a
response to changes in tenperature or pressure or
I V | | . . .
WhetI’P %e ]{\/ﬂﬂlsssg on ssfﬁg%hgéghg ﬁI-IIOgIrIrI%Sr %Iﬁscﬁéllﬁeﬁao@cﬁ t& II1%1r original
Valudilaﬁtllnm gw @dae@ld)%omrm Fusirp hyisd UBlwahdracleertask i« the miocb-
typlca the x- ray diffraction patterns, solubility
Qﬁﬁﬁ 3l ting point of the conpound are used
to dlstlngU|sh polynDrphs Unl ess ot herw se indi cated,

The lﬁgb{ n&IUﬂYtIy il WP tHEri gl BES %hgﬂhe%a? h@ﬂ%‘@ﬂldafeﬁMEﬁV_[Sfdue
to 8 carbon atons, such as 1 to 6 carbon atonms or 1

to dlfforent priohoratanoksthis ease dkeabil hoaldrothyse, themyﬂmg HCS high

n- L, i Lha b b
mobifisp Bkt s B Hitaria PRI 14 BHbtly 1eSae ke 1§y movitity
WouIHIb@ﬁrlgg’&e@ Bade@RNahOAdrmial H E&/Ingﬁ nusbslatyUfi a6l defflvdSn 2651366
- 6 alkyl includes al kenyl .and C2.6

v.6. 0&9 k@lﬁwan Serpbitgined, citharedst exmictly deﬁlan&ym they spagiftsation tat

WhelIaIrIIlIé I uIIIes d%ﬁ %Iﬂ%édbhw e%;@-ngdta]IIlEeysnc?/It Iﬁa%gﬂIdle(Iﬁn% o used or

hal ogen is used to represent fluorine, chlorine,

brom ne or iodine. Unless otherw se indicated, the
termhet includes any aromatic, saturated or
unsaturated 4-, 5- or 6- nenbered heterocycle which
contains up to 4 heteroatons selected fromN, O and S.
Exanpl es of such heterocyclic groups included furyl,



[ (S)-(4-chl oro-2-net hoxyphenoxy) (phenyl ) met hyl ] nor phol
i ne besylate (Figure 1); (2S5)-2-[(S)-(4-chloro-2-

woredohosgphenoxy) ( phenyl ) met hyl ] nor phol i ne hydrpchiBod®1171

(Figure 2);
by aﬁ%&laﬂ? sﬂé@médﬂ&ﬁ&ﬁ rtﬁa@ﬂl‘i%alﬂégx‘yzﬁaﬁ&oﬁj}gh( RSNy HABERY land

l1TThe ¢ late (Figure 3
critex@@ﬁ)oukl b¢ Byed(id i:hrdﬂFIdE casg-as well.
met hoxyphenoxy) ( phenyl ) et hyl ] nor phol ine citrate

RSk
The f3RiiGp 38 e BNIS Iy oot Yhet B bty the
H cnterio&rdﬂaaieﬁ ify FiegMBMS Jsyer to be higher than 0(His deﬁned in TS25.304)

-2-1(S)-(4-ch] oro-2- met hoxy henoxyl) (phenyl ) net hyl !
or 11 ey kT ﬁwg’pém{rplhg meecagt; of the initial cell resélection initiated

A ET
by th(e%ﬁh%’)%?%)&%g(ay)(%p %ﬁ %n% nﬁlt?, Jtlrrrnoerap Tllg%%)—%: rS obrlg)lrﬁﬂ(]:ler fo
allow( Eisguirfeeqlipiicy layer convergence. In the case where the UE evaluates H>0,
(29) - S) - (4-chl oro- 2 met_hoxyphenoxy) ( ) met
this oqqs&@ é,dmély}nélpé qug 1‘@ru eQr 8) cggﬁa '}ﬁ RPBelUI)é &ayer ht}/efgre
convéé;‘é?{lcezocic(l@ yi @ IPR:EQ&%O%S when the FLC is active, the UE selects a cell

oxyph enoxy (phenyl) nethyl]nnrphollne succi nate
with (k¢ bighestdy. .valtive(taRi @itersort redJinethen A'P6S04) aowd thehgreferred

MENS Tt st ot Yot EDRRRESE AT Rl TP BN BT o b el
selecti8®riferldnS 4 450k a9t HEBAGRRSY RGN aAKM) the e ¥é1keEdaKletts

nmor phol i ne besylate (Figure 10);
basec( o YheoFLCIyitgrp ighirdergo znsure that the UE is camped on a suitable cell.

In cas;of ol%c%f(g 1Tﬁnloé%ﬁ) {ROENE JFRL ML IR RRObdcRC VAR GhL O Sy

chooée2§)ae12 réde@auérﬂ iriidted By 2 ELO aky DiFemex Mistdpashyhe )peailoy tilne
hol i ne cansyl ate (Figure 12);

and "J(FQM% OFFSEJL- ippraqs|te phow faster on the preferred MBMS frequency layer

conv?%%gc%yﬁ%g‘&%)ﬁ%%egﬁﬁe@}\él Kt LReafs 2Rg: $hd TR has been

activhte®)thd LA hlapchedseEMBMSY [ien cxY )cl(ap Helfiyd $ rmd iy Cfiteoopbat it

s e A b e Y g e

F
shoufd ety § < srechsdon babert X yali cn ST e gnd BLoreien
The inmeediye il ewikieréFHile askorids cpnvergence time.
(2S)-2-[(S)-(4-chl oro-2-net hoxyphenoxy) (phenyl ) met hyl ]
nor phol i ne edi sylate (Figure 16); and
(2S)-2-[(S)-(4-chl oro-2-net hoxyphenoxy) (phenyl ) net hyl |
nor phol i ne succinate (Figure 17). Figure 19 is a
Figureal enl hsled pbewkdic diegraans of b fobrtiag bf onet{fXRO) haypect ierachical

ool sy, I g Sovngt e OB e sl RS g
order rm rcpinad] icele sddesiyh ﬁfr@/ﬂBHﬁEAT}heElD cDESGRIsREFGN ACKS2s d0AgThas is,

Qur i G0 Ptfigh o1 CRaget TGt 4 s5eYibeer fsyot Pk Mievs
layeISlIﬁlFlgﬁﬁé( 30fheRE defs Bﬂmm&%ds the skilled man

appreci ate that other routes may be equally as
pract| cabl e. Racem c conpounds of general fornula (I)

The glivase oRpEse} vl 2 thieelRpidhe MBMgdaysrqouid sidhesibs dopgypy
mgna@ﬁ&%lhsemﬁ?og} %oén‘pgﬁée@g \{, ch ?sa&atﬁd]%¥ gfr%%pg glt msjcaéler

ounds o genera can
frequenepainechsé rod rveedrhlaMBNF 1 Lagerd Y o ffee shoslkielys sighdled f01 each

action w al dehyde OH i sui t ahl.e sol
MBS Cheinab Han oo tRaio P maovideib Btk PlGHrE: g FLC
parath@rsifiay fe B TeS. il WRIsERorCQREb | éthrﬂ %&Qig%'o%tM@b}ﬂ- ofvia SIB
equi valent of ethanolamne wth 1.0 equival ent of
al dehyde i n nethanol at roomtenperature for 18
hours. Conpounds of genera formula (111) can be
prepared from conpounds of general formula (I11) by

process steps (ii)- Reduction with a suitable reducing
agent such ‘as SOdI um cyanoborohydrl de or SOdI um

e I o



amoni um format e and a hydrogenati on catal yst such as
10% Pd/ C, and the 'free' norpholine can be treated
wowaok/1eu88o©ur ce of protecting group such as PCT/IB2005/001171
di-fe/t-butyl dicarbonate, in a suitable solvent such
I I
(Sysyy FRpRARRIn Block IRRE QUGBS UTLE e WEHPRE R es bRbusscd
beloequi val ent of conpound (VI1), 3.0-3.5 equival ents of
1- nethyl-1 ,4-cycl ohexadi ene, 10% Pd/C and 1.0-1 .2

equi val ent.s of di-terthutyl, .di onat e .i.n,_et-han

o igi] S G ot b Ay NBERL ROREN Sl ! B Runated as

follggneral formula (VII1) can al so undergo an inversion
in their stereochem stry to the nore preferred
di astereoi soner (VI 11b), as shown in Schenme 3.

Serv nds ofqgéh measts QM a (1 X) can be prepared from
conmpounds of general formula (VIII1) by process step
(viii)- A Mtsunobu reaction with a suitable pheno

NeighRguin®fils OH i Rit-h@mgpasesRoltetaf @)% Qffcatitet - Fhhsphi nd.y)
such as tri-n-butyl phosphine or triphenyl phosphine

Vﬂx%@d a suitable azo conmpound such as

I'i sopropyl azodi car boxyl ate, di-tert-butyl
azodi car boxyl ate or 1T-azobis(N, N-dinethylformam de),

F = 1 nf the setvumntellsinaht ars thegireferve] MEBYISdsquiendyurd metghbour cell n

. N dj hyl.f ornmam de, at tenperatures between 25-1

ISmﬁ%ﬁé?éﬂﬁim%kﬁ§dE%ﬁP?¥WTypical condi ti ons conprise of
1.0 equivalent of conpound (M11), 1.0-2.0 equival ents

F = of if(fiS¥hePtheCdrvihg @ell nod retghbval el 8 @¢ on the MBMS preferred
tri-phenyl phosphine and 1.0-1 .3 equival ents of

freqegnic¥ opr opyl azodi car boxyl ate in tol uene, at 250C for 18
hours. Conpounds of general fornula (1) can be

F = DI BRRE &4vingQR1169 8P et sierctbd 98BRIPHedRhEY bat ddighbolY cell n is
process step (ix)- De-protection of conpound {1 X) may

not dyethg dMBMbeprelpsieddrasuensdar d met hodol ogy as descri bed in
"Protecting G oups in Oganic Synthesis" by T.W

~ b ) _ el ’ . .
R R R

presence of hydrochloric acid (4Min dioxan), in
Anothiet mathashwiohlihbs tasigndoamew miBeavalne thayrwadd then replace the

LA ivel wh PGs |y { cal
Qobg ¢ i L Hr gtoif Sl e e B oune
(I'X), 2.0 equivalents of Chloroethyl chloroformte and

The UBwedldi thal en¢lectfthPeelt, dnat Spangkighest Ri value. (The R criterion and
di chl or onet hane, a roon1tenperature,f?r 18 hours.
a.

t . 'S.. .

parapetest prstdeliary 0 hSpmair @ the sas ot drsingral gethessslection wiffaied
r =Hy; I

by o B CHIE G R AR 90 2 ERPEORRER S g1

allovBdhserelr @ ushonkytherivergends. rEie celd u¢lectivo ctitagor( S In 25.2R) has to

ve me B BNEPH TR stres R0 S op Ty efedhorha rare o

the e ipramsdesh wsuitdleacell M tharfirstodellerededéction ¢0evIthd FLCXMk Ibeen

: PG .= tri | sil
stV OIS Pl HBP1 NS L e 0y PAFEeOMAR ey lver
fulfilCSoil ddss mat ngpesyerilahateahénhiches({ X)valae.dn @ietfbhidowing catiee eilation
d i hed. i , .
e U o0 P PEBRSOTIES oF PRBRL RS r Bt s s
prepared from conpounds of general fornula (X) by
The piH ookl ter peqeloct tReertlt with the highest Ruivalabl €lphBnwlterion and

paralfl S8 eyt o FaRREGein i Pl Fegp R o Hithtea

sui t abl e phase transfer catal yst such as

met hyl tri-n-butyl ammoni um chl ori de or tetrabutyl
amoni um chl oride, in a biphasic solvent system such
as dichl oronet hane and watgr, at el evated tenperature
for 1-10 hours. Typical conditions conprise of 1.0
equi val ent of conpound (X), 2.0 equivalents of pheno
(R3) nPh- OH, excess sodi um hydroxi de and

o g



et hanol, at el evated tenperature for 12-48 hours.
Typi cal conditions conprise of 1.0 equival ent of

w@ oooponsss ( XV) and excess of anmmoni um hydr oxi dBCT/IB2005/001171
solution in nethanol for 48 hours at 400C. Conpounds

vy gREIAE e, T AL B0 o pEBRURSrmr iy s o

allow( fasiiey frequatesdayicbedhviengéiickiene 1. Conpounds of gener al
formula (XVI11) can be prepared from conpounds of

N R N G

woulll 31167 i PvP FE L84 6218 FREHOHSnS bell esreleation @ftstiA antil
N 1&J;(VIII).by process step (vi) as described in Schene
the MB&Gh

gaseioB esfpusitarbisripiiipkbinirpediple reclestion of SEBMS layer, the
R ¢ , ot art i .
0 PR o PR LSl O bl RS RL Snp
for tHelIBMRS Riyed(syli ast eroi somer. (Villa) (ixx) (VII1Db)
Schene 3 Conpounds of general formula (Villa) can be

Ateahty e BRweNTERE G615 mak ot Ky tieE AR Seing ool
durir%‘; a 48hE riﬁier\fag ML o Yefdr@)celYreRd184RE Socthf) THY iWould cause

action with a suitabl e oxidising agent such as

additiboab tlelpy e cplhotseleetign/bulxit dercasanabledf preegdig ef Bfsaation 1s not

. i tabl e catalys uch as_tetrapropyla i -
nigh e A ERETLRGK AT Senar i SOARBTULERT Rl withegper of
1 sec®n@V eslterMRGRSS TUBCEN IsEiRERorDEritEA6 SNhSAS|. F(t Kas torbedmet for a
sui tabl e sol vent such as di chl or onet hane or

cell thatethe W pelpets/reselegivihiasest on theddraetitcaiafip prdey 1o gnsyge that the
- TYRpI C AR conprise of 1.0 equival ent of
UE 1%%%%}%%%1 %%ﬁjfal%cif) %ﬁl. 0-2.0 equival ents of
4- met hyl nor phol i ne L/-oxi de, and tetrapropyl ammoni um
Whepehe MBNfsessionnist fiveshmde senQerno fvalweh exculldbesihengsl badk to
di chl oronet hane, for 18 hours at room tenperature.
npounds of general formula (VIIIb) can be prepared
from conpounds of general formula (1XX) by process
The BLEPpdraivibie}s arfkeeklCtdsolctior fulés swiviaiiblduriag!the MBBIS session.

reduciq%§agent such as_zinc borohydride, in a suitable

Whes ghe, MBMS sessionsengisdbn iE sarkiorsing nqrarel aoll spselectiopnparampeters
Y _ ¢ ) . L

ond QR b SR g S IR0 B R e MR FEpE A A e

systeaqinforat vhSonhomiai celb oeselepton ael {hg é¥fenodfsetdis fnodomger @sed in
equi val ent of zinc chloride and 2.0 equival ents of

Ceur?%%?ﬁﬁmgbrohydride), in diethyl ether at room
tenperature for 18 hours. A skilled person wl|

The #REdei@itRd nidbodzerPRufesemtd hofolsha. | where Rl is
ot her than hydrogen can be simlarly prepared. Unless
ot herwi se provi ded herein: nmeans

CD
- | - . .
The WM| nmet %lalgdn% ﬂr%%ﬁ%tg%ﬁ l-a@gﬂ%/} car E%h | 1¥nnoc}cl=3ﬂes the UE that
the MBMPdeksion dell HGE TRBNSIay be done e.g. in the session control start
N. N - di cycl ohexyl car bodi j m de; HOAT mean
messeghH Oy %Q(éﬂﬁré’iaa o, pranatigetoceypes)-
1- hydr oxybenzotri azol e hydrate; Hnig's base neans
N- et hyl di i sopropyl am ne; Et 3N neans triethyl am ne; NV
WhenmlamEL GH srescdyih thor pettwbikn éie OE BAd tormedinated a session stop so that
I i sohut yl.ammoni um hydri de; Dess-Martin peri odi nane
the U ostyt fe A FRRnaf Rall Yol pion bR Rl oBEiia S
benzi odoxol -3(1 H)-one; BSA neans
N, O-Bis(trinmethylsilyl)acetam de; Boc neans
fert-butoxycarbonyl; CBz nmeans benzyl oxycarbonyl; MOH
means mnet hanol ; Et OH neans et hanol; Et QAc neans et hyl
acetate; THF neans tetrahydrofuran; DVMSO neans
di met hyl sul phoxi de; DCM ngans di chl or onet hane; DM
means N, N-di et hyl f or mam de; AcOH neans acetic aci d;
and TFA neans trifluoroacetic acid. Certain
i nt ernmedi ates descri bed above are novel conpounds and

- a o . " e - - .
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i ncontinence. In view of their aforenentioned
phar macol ogi cal activity the conpounds of Fornula la
w@pashmsss e al so useful in the treatnent of depeEERN@EN01171
such as naj or depression, recurrent depression, single
The g@ ?e‘&ﬁ? trféelpf,(g z)sclta%]eteé %qg ﬁ%en%ﬁﬁ%@% tlle MBMS . session
epressi on, ressiron 1 n cancer patients, depression
starts andPataki ussnthe Ptla(t cebtselepist parameaieds ial ceilnﬁmlmtlionr(m order
essi on aedi atric depression, child abuse induced
to malé%ir laygfeb%@%%e f° P?ﬁgibﬁéert ile women, post partum
depressi on, prenenstrual dysphoria and grunpy old man
syndrone. Additional ly, the conmpounds of the invention
Whear the MBM$ sessidrhendsr that Bnevats paki terths moubhhlkecélhgestleghon
depreSS|on or anxiety with one or nore concomtant
%ondition di sease or disorder, or from post traumatic
stress disorder. Said condition, di sease or di sorder

_concom tant with depression includes, but is not
This|ihwéntied nroyidahz iveztrlymg fd-Gs n@élpddﬁcelb reselestiomeritgeiphfpr MBMS

in & gPRRIR o7y B Ul HEs AR OB o Moy CthieMl - Jggomn

be usdiXweh YalldR SP Félgiires, MaE1Qding GHES.SRWIBB sHl&pibdliles remain as they
dysthym a, prenenstrual dysphoric disorder, depression
are. wi t h concom tant anxiety, post traumatic stress
di sorder, panic disorder, specific phobias, obsessive
compul sive di sorder (OCD), borderline personality
Advaitsggsdgithe H0Sapseieor der s i ncl udi ng i nsomi a
psychosi s, seizures, dyskinesis, synptons of
Huntington's or Parkinson's diseases, spasticity,
-SUBRAAR SoRfliof! 11k %?%néré‘%%s&dlﬂﬁtgfdﬁﬁ&b&noidlﬁ&%f HCS_PRIO
cere I schem a, andrexi fTal ntness attacks
hy@Maauﬁnmﬁe@Kmnyal traumas, deteriorated cerebral
function in geriatric patients chem cal dependencies,

S 4o SRR Bl R 07, (B

Caﬁﬁﬁﬁnmﬁ@ﬁhhtmb@foaé dmaimgdnf:abcdumn regul ation of
I Mmune response I Mmune syst em di sor ders pr eventi on

of stenosi s, jfication of feeding behavror
Adviytagss; gh%%?b t&Cravings, late |uteal phase
dysphoric disorder, attention deficit hyperactivity
di sorder (ADHD) with or without conorbid anxi ety,
4 oS'aanc seiluthar dwarorless i cicaely chssymipg shifereni Roéldetarnlue for a
rhyt hm di sorders, psychoactive substance abuse and
%@ﬂﬂ% 8UCtC¥hi zophr eni a, paraphilias, sexua
dysfunctions, stress related illnesses and personality
di sorders mani fested by anger, rejection sensitivity,
| ow nental or physical energy, circadi an rhythm
sorders .i ncl udi ing qgrderl EE the

d
oy, ST Enia ) BRer enL ey B det sisiad, MKty

pres@M IRRGABA didyaficShe hAiRd iy Eﬁﬂ'ﬁdlﬂ@ 8ther §PePEWeibce in a RAN.
di sorder, psychoactive substance use disorders, sexua

disorders and schi zophrenia, and rel ated synptons
i ncluding stress, worry, lack of nental or physica
The §{A%&HYs &?ét%l?faof@/ @naes g?srtém SO RrvERYd Rrddir SRk 4R present
converS|on di Sorder, body” dyshorphi c di sorder’
Jnvegh@uqmﬂébecsabummhnshyg@stensron senile dementia and
ot her fornms of menory inpairment, neurodegenerative
di seases, amyotrophic | ateral sclerosis,
cerebel  ardysfunction, glutamate neurotoxicity in
pat hophysi ol ogy of spinal cord injury induced by
aortic cross-cl anpi ng, neurological |lesions related to
traumatic injuries, especially spinal, cranial or
crani al -spinal injuries, mtochondrial diseases,
i ncl udi ng Kearns-Sayre syngyonme, MERRF syndrone, MELAS
syndrone and Leber's di sease, cerebrovascul ar
di sorders, neuro-AlDs including disorders involving
denentia cognitive disorders nyopathies ocul ar




and | ack of nmental or physical energy, psychoactive
subst ance abuse di sorders and obsessi ve conpul sive
wael®enawss, abuse of anabolic steroids and dene@t/iBoaN001171
aging either alone or in any conbination, or
TherE PRALL 8ottt ARBE 6851 A ARV bk gacgqﬁgﬁ{vanﬁ&fﬂ ude
ahi ¢ di sor di out a oraB
agoraphobla wi t hout hlstory of pani c di sorder,
speci fic phobias including specific animal phobias,
soci al anxiety, social phobia including social anxiety
1. Infbaidgr . obsessive-conpul sive disorder and rel ated
spectrum di sorders, stress disorders including
Theﬁusmemmabmﬂt[bnsmgagw(HL@bc@Erptwwumehdtd@sMJdiEAb@##O

introaﬂgegrcql}%?cg o1 F%}I%ﬁ g# ;@?{than d..9en e# hlé]éeepLa concep¥1s to

maxPRigé RGA-ROSRkctBsisi AVMBNES QIRAURES tRE RINTEpoint of view.
i nvention are also useful in the treatnent of

Thisde heravse/MBNE dn ters Wonldnoh presentaranyadvimngsds owbathe R99
DCP%F ggt:@l% .Is.l\ég%% rrergltg raadfg, I e%gur%g: ge é;g)lgsnulnlleed ﬂ is cullren%l'y not

posstlletd agterteSCB 6 a celfdh keI s fegueit B Bathe feldlving RRC states:
Creut zf el dt - Jakob di sease) and vascul ar denenti a

Tdle, GRlek JRAGH: @I;L_Pm Tver tpughincluded i S1a4d].| ThedfL.C
desefi GBI RIAASAEhALPHL U L IILEACKAL AL SRAGE HRRGUONLDS

Worl{ d:aﬂiﬂdﬂdm&gi Hh ¥his acﬁmﬁ‘bmtmm) we pedsadicl Nskip viewxomshe xaqmmnaents
vitam n deficiency; mld cognitive

L. P
and %%g@erla%@lwq 1o Hdereipert Besgdan Bessy W&g}éeragfgéltq iginagt of
I
L N B e R BE R kg PP ehade o
V&ﬂﬂh&ﬂﬁdefgﬂteuxphaﬂydamnbmﬂh$mmuatanddhmmmatmdﬂ&wagy
dlsorders such as generalised anxiety disorder,
assURlAPSs (e.g. agoraphobi a, social phobia and S|nple
2. DRB&RIAS), pani c disorder, obsessive conpul sive
di sorder, post traumatic stress disorder and m xed
anxi ety; personality disorders such as avoi dant
2.1. Eb@é@ﬁaﬁpﬂqpsdmd&kﬂéﬁﬂaﬁﬁsattent|on def|C|t

peract|V|t di sor der sexual__dysfunct.i
In dagiienisoR 508 hikGs R %}2&8&%@ Bgrmoa%@ thediIi ppcept is disoussed.

oLV AR s s o 9 0

assumpanenN Stocuading ymdviewest lesbite dalloveiht @stuimptiods si@rcé:
(SAD); eating disorders, such as anorexia nervosa and
bul i m a nervosa; obesity; appetite suppression;

1. N&@PMS@ gﬁﬂ@@%'sﬁc%ulﬂ%«%‘éieﬁ #3ghé MEWV8AELt i on to
drugs or substances of abuse, such as addictions to

Onlynihe ME&nthat kdve @by ated the AVBMS wrer sirmice fidremlvibla alsessein iand

sarth g S PRRE i MRS Rt A L aoigR MBS URR T

haveGREONEE 3G MBmmlb@re@awmgw@byﬁa the Shd Requehbihel
headache, chronic paroxysnal hem crania, headache

any MRMSisareet itiaRs i and migingss e neigratien drganhef MBMS UEs

tow L 8 B e R A O P el Wb R e

snwmansﬂmaghemdﬁmbéawnaln Par ki nson' s di seases, such as
dementia in Parkinson's di sease, neurol eptic-induced
Par ki nsoni sm and t ardi ve dyskinesias); endocrine

2. TIH B dg415 onﬁf%rhcﬁ% B BShPFRbAGH STaRHKRatifAS OSpasm
such as in the cerebral vascul ature; cerebellar

(Thigitrapdlics; thatdiEl tasd MG hicare meeserttrat alh otlls| tb cletivr agssion start
kl ept omani a; enotional |ability; pathol ogical crying;
sl eepi ng di sorder (cataplexy); and shock. In view of
their aforenentioned pharngcol ogical activity the
conmpounds of the invention are also useful in the
treatnment of a nunber of other conditions or
dlsorders |ncluding hypot ensi on; gastroi ntestina
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associ ated wi th dysnenorrhea, pelvic pain, cystitis
and pancreatitis; -Head pain including but not limted

WO 2005i10¥88¢ ne, m graine with aura, m grai ne w tPOUIB2005/001171

aura, cluster headache, tension-type headache; and
f Eflob OwHER | dthin
S A T bt (R Db Pl Sl Rhin
the sgmaidni arwlzlmn 1t mtretifisd. Noldh uqbeefemncmﬂlle natec el,le placd it @ubws the

nary i tinence such as xed inc ence
FLC $ hAGah onhe s FiDfered o e as fesion St fIFF ipwortent
s1ncedde°ﬂ%@@fe§‘uol§H§§%d 38 tp@pE@ $d H&T?@Hﬂﬁl ﬁﬂfé@m&@ Behdgccns

post traumatic stress disorder; personality disorders,
campsoic hased oADMDorsEt gell raSylsctmmmie@ rihat atmjmoﬁ@m Td:lalnetwork

es a t hdr.a S r ONes rom
MR BB Rl LIS B o RS RAR R, ThE sk g e
ddaﬁ@ﬂﬁpﬁ@mgﬁmﬁubﬂventlOn prOV|des i) a conpound of the
invention for use in human or veterinary medicine; ii)
a conmpound of the invention for use in the treatnent
3. Th?eie ﬁiaﬂ' %?a!’nd&f)h&'? tsé@ oﬁ@totpqg nlqcﬁ(%!% ﬁ%hﬂfﬁéothe ﬁE@oam ne
er as urinary
Sincé I’RI_@MIID epie]lyiprésent ehEsSJ(S;&lrmim @clt oevpadennidnohe tine:s the UE
invention_ in the manufacture, of a_nedi canent for the
spends aeakvrarsing ths fgptees dhepld be mipaietne regul ation of
nonoam ne transporter function is inplicated; iv) a
conmpound of the invention for use in the treatnent of
4. F1&-thsedrogd we-seleviircshotikieoni g geduati dire arbasselient treipreferred

radrenaline is i i cate e use of a conpound
MBI@? frequenaJaYRTicah Pfogp‘ienaé:cﬂﬁglﬂ? 81:1?13?’8 of a medi cament
RequfiRl Hnfi@tion8atN® 0hn Bh1ycEirSR CHRS whith Wobitdd ihR6verage and the

regul ation of serotohin or noradrenaline is
adjadenpédllsaned be vt theaameo tﬁpqumntyolﬁ haswecenilydreen disctissed usBANZ

that QgL ECHGAIRY Rt Biveio R St sTe CF dave B o

furtheShalfsedof AR REs1RE sthbéth 1ﬂ1‘ﬁ@ﬂﬁécﬁi&nb§‘la§&%oﬁ%ﬁgﬁﬁfd dhd&o
of a nmedicanent for the treatnent of a disorder in

mainygin gt YRontbgprefurresMBMS kyet gnlong angpsion idictirapidiie s

e TSRS Sk e SRV LB, AT LR L

critei®én BWhét).| Wk fo ] o8 €¢hadfit i ratsrRasinNg @ﬁne Réai the @Btlo@iohn
the manufacture of a medi canent for the treatnment

of
requl@@mﬂﬁmeanna At Hfdnidial reqreRcyRiayersiongpregige; bu it bgcomes a bit
more] fég%d%hetnqﬁe W&ﬁjté Iﬂglilflg Eelyf'eesél&%ﬁ)ﬂsewhﬁﬁq}l@gfﬁl}/l@f
ression or anxi € use of a co 0
layert MI delly entt]na)MBMS ﬂzli}@r mﬂdfpamhtwléy od caloordd @\aﬂmd:ellfcm

t he treatnent depr essi on or nX|et hod
anothgyr f%qqegl%%ﬁfet%tﬂal%v @5 88¢ gem vheraih tw@éa&mﬁe 84y
be pd@ﬁ?@a@ d¥8ink " @&%@ﬂ)‘ié Br cioued- bé?ébtioﬁ L% ‘fHaF ﬁﬂﬁ'ﬁth\é"i‘édiﬁrements

nprises a Istering a therapeutically effective
setbaﬂnmdbmnﬁma conpound of the invention to a patient |n

d of h t at ment

Therd SiiteBaly 5 aHERPLR Onerib RS SRS BRbeic taif BriiRe uif

woulﬁ%amﬁgﬁl hﬁt&ffeﬂeﬁcd Mélglﬁ)toﬁﬂn él@sh RNk SR8l FLC layer rules,
adm ni stering erapeuti ca effectlve anmount of a

whlcb@mnmlnufoafallmh@hbw 15 omy thed\/IB tayenshouid hedefiesd. such
treatnent; xiv) a nethod of treatnent of a disorder in
whi ch the regul ati on of serotonin and noradrenaline is
i npli cated which conprises adm nistering a
therapeutically effective anmount of a conpound of the
invention to a patient in need of such treatnent; xv)
a method of treatnment of urinary incontinence, such as
GSI or SU, which conprises adnministering a
therapeutically effective anmount of a conpound of the
invention to a patient injpeed of such treatnent; and
xvi) a method of treatnment of depression or anxiety,
whi ch conprises administering a therapeutically
effectlve anDunt of ‘a conpound of the |nvent|on to a

T T .. - a




a 5-HT3 receptor antagonist (e.g. ondansetron,

grani setron, tropisetron, azasetron, dol asetron or
W@b@saorsen) ; a phosphodi esterase (PDE) i nhi bi t pCT/1IB20€3001171

as PDE2 inhibitor, (e.g

6 FI% %%#ﬁ%&*“?ﬁ@%’%%%% Sy BHEPRORI R e Bty ol

reselectiomanriterail ar a PDES inhibitor (e.g.sildenafil;
1-{[3-(3,4-dihydro-5-nethy|~4-oxo-7-propy|inidazo[5,1
-f]-astrazin-

7. FIZ Yhalt e KD FoemavbaWiatd winsk Bdi perazine, i.e.
vardenafil, also known as Bayer BA 38-9456; or |cos
Lilly's 1C351 , see structure below). 1C351 (Icos

8.1 esaihedhpedPER HEETak pioP P RERAM s TR phdRap B
MBMB @eitvi @BLTRNR99/4/4 UM eniediel éanvy 6rithe MEBBIS ipécceligent s

useful for treating one or nore indicia of
fibronyal gia sel ected fromthe group consisting of:

2.2. nanect pe pBice BB MAtIrosqdursdEtsFy agents (hereinafter
NSAI D s) such as piroxi cam | oxoprofen, diclofenac,
propi oni ¢ aci ds such as naproxen, fl urbiprofen,

Reasbfft@Prof en, ketoprofen and ibuprofen, ketorolac,
ni mesul i de, acet om nophen, fenamates such as nefenam c
1acFEC1sndbwnhﬂdﬂedudswbﬂﬂdé@gmapafﬂnsmngmwmmﬂQﬁﬁ&md3is
zgﬁp as phenyl but azone, salicylates such as aspirin,

9 i nhibitors such as CELEBREX(r) (cel ecoxib), and
2et PLLGR% I ik QcRll #8seldetbh beRA SnetId IRisSASs that the UE will
NEURONTI N(r), LYRICA(r), rmnuscle relaxants includin
cyédleds élitﬁzleqﬁ paik based an sah péimedifiedyules etygn iy the network. The
dex hen
e RPN chisaBiRe Uuchl, Ritine FRARRHyg e

Exnﬂﬁmgmhmﬁﬁnnxetlne Car banazepi ne, M InaC|pran

(I XEL(r)), Vestra(r), VbnlafaX|ne (EFFEXCR

3pubessari st ProvRAAE Tiagds)ty | e?’élﬁﬁ@é‘i fodalkg Rh@@ﬁﬂlﬁ&?%ﬂt

I n r I ne, CPE-215,
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SZQMEH ind MEETH naddsrte bb@ésentaaﬂﬂol 1daﬁrceﬂswith'm the MBS i ¢

antldepressants Amtry ne, tine

( PEEYVIAEEFYSTap %16%&[‘%61’%1 1 é%?é? %Sé}o&}g&  benzodi azepi nes

i ncl udi ng di azepam bromazepam and tetrazepam

m anserin, clom pramne, impramne, topiramate, and
4. Proposat i ptyline. The invention thus provides, in a

NITETC L e S R T

Onc@ﬁl%ﬂzt is alQbrdRHIERT (U8 Bard HemaYBE Hi¥iBerQltibi Barl BY/QREA.ON
can be administered alone, but in human therapy will

generally be adm nistered in adm xture with a suitable
phar maceuti cal excipient, diluent or carriersel ected
with regard to the intended route of adm nistration
>>>ansh-st-argiat df phansmaeationgak<praetsce. For exanple, the
conpounds of the invention, can be adm ni stered

oral buc 'y _or. subl ngually in the form of
6.3. taM &%@ﬂ%%ﬂ Pfﬁelf‘aé@ms soft gel capsul es),

o TSP LR SRR S

IndidafoFRCiaahel-(VIdel)ay @eH ., MIOH ffdn@sls, rés@ﬁe@hn@l@fonmgﬁgme

controlled rel ease or pulsatile dellvery applications.
The F¥pst eotipo imdidingd in hegeAdvsicddaymppesientipas. When FLC is
adm ni stered via intracavernosal injection. The
conmpounds of the invention nay al so be adm ni stered
via fast dispersing or fast dissolving dosage formns.
Such tablets may contain excipients such as
m crocrystalline cellul osg,; | actose, sodiumcitrate,
cal ci um carbonate, dibasic cal cium phosphate, gl ycine,
and starch (preferably corn, potato or tapioca
starch) d|3|ntegrants such as sodlun1starch
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(preferably to a pHof from3 to 9), if necessary. The
preparation of suitable parenteral fornulations under
war@sithwsconditions is readily acconplished bypGr/mrdevai171
pharmaceuti cal techni ques well known to those skilled
used,r%\g%éalﬁ%h%{el c%‘? be ?{]egenéfi‘ﬁ] C ?g@g%&fd]@ﬂt\lfﬁﬂhg 'p?ie@l%e' arten
dmnmﬂmpounds of the |nvent|on or salts or solvates
thereof will usually be from10 to 500 ng (in single
or divided doses). Thus, for exanple, tablets or
capsul es of the conpou 1&@5#he i nvention or salts or
sol vates thereof may contain Tfrom5 ng to 250 ng of
active conpound for admnistration singly or two or

h
>R PR TSP R RERHEY G U osage hi ch wil| b

nost suitable for any i ndi vidual patient and it wll

vary with the age, i ght and response of the
>>>aﬁﬁﬁﬁ>eaﬂﬁwt@@bﬁemxhﬁ@h@n§@6§e<ﬂﬁ§ﬁﬁes are exenplary of

the average case. There can, of course, be individua

i nstances where hi gher or | ower dosage ranges are
8.1.1mesdskied seel such are within the scope of this

invention. The skilled person w || alsoappreC|ate

Uport tegeivingr saeion stagitipgisntion frem (M TR HAbingtagesshe session start
\,
soqugrgp 6 HEACHE o reE SRR Tmtor 1 bR MIBISIRAE o por
of thikSeqepded) DRA@IEﬁmy aphly thxeuuptirg iﬁfdabdatre Fooumtihg theammber of
general a tabl et fornulatlon could typic leafOEBa%E
idle 1BedaER) Grlsaeoviptiarg BP0 5P Eenmatde. The FLc
may \%1‘%8 ?étqh a % ﬁrﬁﬁa% s{%‘éﬁe&?g )E/Hcé; gﬂléée}plt&lﬁg F:n&?sletrcrafl Ret8&%ion
durinkQBe sepsioArstakseqpémeef hrtlhtsl @se oell foselectib@rshali telsk etace sfter
(g%lus ated: Ingredient % w Free base or salt of
MC #hd 10.000° Lactose 64. 125 Starch 2 1,375
The Qne%?g ARl QREw S Exhe 809 pDREIE §dskidh St@Pdcdtihcd. 500 *
his quantity is typically adjusted i n accordance with
drug activity and is based on the weight of the free
base. The conpounds of ﬁ.e igzention can al so be
adm ni stered intranasal y inhalation and are
conveniently delivered in the formof a dry powder
i nhal er or an aerosol spray presentation froma
In gepprebéhﬁ pessign Sttt sERICe I plYEeS thﬁafOélmeg el i zer with
el | an

* Iy F%ﬁ%m TIPS u%tﬁ&%&ggr %E‘lils?{n&lﬁlpg GOIPP t1m t1 F]ransfer mode, it

n@d ﬂiﬂ@t tovrenfibikd Haging as e vaUEsdﬁaszAtqr@talttx@rEetsBem
}C ” }ﬂﬂ? E?etra?ﬁgggoetﬁene (HFA 134A [trade

Sﬁﬁr Ne)xt dhe iOH.Dng stepsarg perfpEprrdaf | uor opr opane (HFA

227 [

ga8. T HRERERIRE koo SABRRINGN ST IRTALIED 344 LA fre
uni t MBMPACEESS mmMTmIchlddmg sarwad e ahd ackeks ver
a metered anount. The pressurised container, punp,
spraﬂ”@haq@ﬂﬁﬁmﬂ%gﬁghay contain a solution or

SUsp a I PCH
e B R 9
whi ¢ HJRRMPQHHMIC]I @RRL | _‘y"Aaﬂ}h hetimceaving lbn MBMS, sesvige provided

bi.t t I t t d
g B G P ) Aree RS A spiner b ey teCH &
i nsufiht pfeo Heﬁﬁéﬁ B8elsp Wﬂﬁﬂn%@éiiwhg OB ACPESSler m x
of a conpound of the invention and a suitable powder

base B ATIORY mshiding apcar@robahditnddEs By idirmrodripgahich
for mJt W& %)%fg)retgﬂﬁ &&[{&)ﬁlggeg kﬂl 1a%rlﬁ%¢ %Sf?ne%ao% Ia%gblﬁs%ﬁ%{pt tg

nmet ered contaln rom

conpound of the |nvent|on for delivery to the patient.
The overal |l daily dose witjh an aerosol will be in the
range of from1l to 50 ngy u%lch may be administered in

a single dose or, nore usually, in divided doses
throughout the day The conpounds of the |nvent|on may
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at a time, as appropriate. The physician will in any
event determ ne the actual dosage which will be nost

W@ iosamises f or any particul ar patient and it w PCT/IB2085/001171
with the age, weight and response of the particul ar
pati ehlye tglﬁdﬁﬁeﬁﬁl\%@?ﬁﬁﬁff@o t t%@ﬂr[o%@ 18 ignore the
exenﬁ?ary of € "aver age case an fher e may b
| Nst AMBRAS WIRIES NINFERMVATIONW TRIAS e uarsehaUES imekestad th
such are within the scope of the ipvention. O al
adni rhe MBMSsarvice ysing WEd@lmedgn Y eri nary use, a

he. 2 . : g =
ST aREs S e B Sl R U FRANCE s Prc pfom KB
nor maktabBslendém aroceguracpededbeowh@thesvise, ITAR S Nsmay eapaat
w il determne i regijren and route of. .

i S MERoRChASS IR VAT FoE R it Bine ficgprent
part !ﬁ%ﬂutgnma{){ﬁk.-xfﬁmﬁreéﬁ&e'isdﬁ&gegcﬁe@tﬁ pBEPBE bort-

the i'nventi rovides a pharmaceutical formulation
cont gi RBregtablisongnd prediret he i nvention and a

NI TERE N G e RRE BT T R R i 5o
convegEeN! FXCIEtHAf 8¢t Rdeivilg ASMBMS bdi@ick diatifrotided

phar maceutical formulation and thus pharnaceutical |
f or nuhsing prign swnyfel Bpde In this pestina these Ukls amereforend tass el

toget her Wit i a | :
o PoetetechprarPRBRE Pk, e LR ERRATRLE, TA RO
i nventiEom, FAGH uitiCELUUBICIT thapas esves/ind aisMBMS service that

conbi nations nay be adm njistered either_seq en%\]i al_l X
or si MArewdebusny Pitin @pHpamedorecgRiisagondary Notification
phar ' ' oien PR adii
mventio 4 ShILAS . eiiter (R RRPEPOUR Y ddMing
t her ap&itietied nieled®« of each conpound may differ from
t hat when the compound is used al one. Appropriate

d i | i @b e killed i
o PR IR el A e IR L AR IRE, B PO g
noa- MR ANNgorEeara M CHnandhipdatet MCECHI(MBWISESERVICE
abbrevi ati ons _and defi ni ti ons may be used: PCt]i
At oI M R EMEN A ] AR BV GRbHBIqY) by
a fﬁ%tth(p 5&%{09 ﬁg a? —thﬁrf{.E gﬁ?@%ﬁ%ﬁrfgpﬂmf b&Rlerned

filt
car bony]l di’m dazol e m ca doubl et D heat
DCCl MBS katrgxy| car bodi i m de DCM di chl or onet hane DM

L/, L/-di met hyl for mam.de DVSO di net ul foxid +

ol EotiPgaps by B SHONOMBYaT B ECeOMh b T ECY FRAN s
| oni St 9R-NAIBMYVRoEESRR @A MR Regardless of counting,

1- hydr oxy- 7-azabenzotri azol e HOBT

1- hy dUGRyDealzo pravades|tiee $Roaldry gptisiceteundidatagui d

chro h spectru eak mn _mnu

e Qpaaey Bt YRR RGP OB MRpas it i e
nMagnedeifcs BS AN@DSReS sehddlseirt Sh BOWS Rtinforin WP 2t TBTU
2-(1 Hbenzotriazol-1 -yl)-1, 1 . . )

, 3, 3-€BLEaRE et are mptieceisingm MBMbesrgice prvided using p-t-m
trifluor nesul fonyl TFA trifluoroacetic acid THF
tetrat#eyl}l(ﬁr%f%&gr}%n TLC thin layer chromatography TS+

t her niasqas@y-tin RiFsastdbdishment it preeededdy cobaidhg, UEs in idle mode
1- (3-di net hyl am nopropyl ) - 3- et hyl car bodi i 17 de

hydr o&HVelt At - Tdeéechpg ﬁ%?eéﬁgo‘%/?ﬁg&é?ém@éﬂt% the pre-
fol | Oa%ﬂdehwﬁﬁg@tts aE@ﬁre' Y RIS 1QS I IEOneRORM AT TON B&d
invention in any way. tenperatures are in 0C. For
t he PVEBMB RADHS BEARERMNFORMAHTHEIN1- 36 t he fol | owi ng
was used: Flash col umm chromat ography was carried out
using Merck silica gel 60 (9385). Solid Phase
Extraction (SPE) chromat ography was carried out using
Varian Mega Bond Elut (Si) cartridges (Anachem under
15mHg vacuum Thin layer ghromatography (TLC) was
carried out on Merck silica gel 60 plates (5729).
Melting points were determ ned using a

Gal | enkanpMPD350 apparatus and are uncorrected. NWVR
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colourless oil. This oil was dissolved in a m xture of
di chl or onet hane (200m.) and water (500m.) and

wa@oloatoses of chl or oacetyl chl oride (137.4g, 1rPCRmM)5/001171
i n dichl oronet hane (600m.), and sodi um hydr oxi de
(48. ) ( J
N e e e
Thr owglvewt, einddidirhoderastwid] 4se¥iip ele@t’wgccnfnetthé mode UEs

Af ?Etﬁ'vglﬂaq“e’?ﬁ%&%%ﬁf” o st M08 Al e S Ao time(s)o

se par Ek@ﬁcw MG&MK@O@%&&B@AS RADIO

(2x400 . The co |ned organi c extracts were washed
wi t h BEARBRIINFORMAGAOHe sol uti on, 2M hydrochloric

d t d.b h
art el paEisragaas YRRes SRl QL AR oGBS e R it es road
reduggdCPr fIBIHR- HQﬁrgéthﬁn@(syt@Iah@wrd iueMI BER VICgui d
was di ssolved 1 n nethanol (2.1L) and potassium

ny i GRFERRNISBTAY st MBS RAHO GRABARD IR BON- 1
{ t . . .
and VRt e AR e T B g R R s bR ki iR

The fatdlleploahvesisevapaival edtiBnge ﬁlserredhi@ efalechsuse tand
t he residue was gartltloned bet ween hydrochlorlc acid

(0. 5rhoeBhebycatbe angding ey ad thy BYABMS sREI% gani c
! ay erU W08 gplﬂé %ﬁﬂds &Ié'dk,%?edq}/o 1tf1c ﬁh HELGSEUEE%E& s‘?ﬁ‘g
concemt rate vacuo. Re-crys I sat1 on of
resi diEs hrCELh dDCHmhhtcdnema@ibest bfleceiciap adiceMATGIS roid the
the title conpound _as a colourless.solid.in ?% yi el d,
158 @@Hewﬂm@%@?ﬁ mma%%%&j 0 e exising aqivitynetifythepear.
1g «%agles %1:5% usef1 tolgr{o%se eelf"th%y\%;&%?_l.ng E%%‘Sg} %ﬁ(tg% nezzw
/ V- BAMBYS Servick.dif meNhseﬂdéuxths m;eemtvv D myaNE @escnice, the

O e e ML Rk SR Rt 1 OATR e Mas

N- berga eidranok GRMIETICN ofrMBMEFRIDIO0 BEARER
di chl oronet hane (150n.). The m xture was cooled to QC

and dNIF@fRMéétI@IN chloride (201, 264mmol) was added

se over. a 3- r j ' h X

&P i B R SR B MR D e B s
m Xt qé:@n\@@m\}nﬁml@mlﬂcuﬁmﬁg tHeOp-pih RBWhfohm2fién for the
hydrochloric acid and the | ayers were separated. The

aque®asciragbMBMS sewigeathed F wiatth raspiyHIhe RerRAAdo bosrers

i ned extract vere dri edover

¢ 1%8%%‘%@8& %eieec?saﬁg e e?"?ﬁ lclaﬂ zfgéo "Trituration
Wi h GTRANYdppied 6snvahfieid egeihf e ﬁriggéxe(JB@ﬁao@Bnd RSHao

white solid in 82% 400NVHz)

Id, 49,
d : pezzfzpmcelimpdats %Itr? U%Ai\he%ab@hss ’fhapstaqﬁcﬁby

Pr epar aaéhg %&&Hﬁégg‘wﬁcﬂ% @E\& -%{tone %e&lg?}%cﬁg}lrgn of

pob aSS]ESJéBtzhﬂﬂh obxd st p(rﬂ.dio (b@@,ers&il;&ﬂmﬂs Yf the RzRﬁlqnod:edure
(200 d untjl sol ution was formed. The
sol utse Fﬁ%&%é@%’gssmgé’rwaw of the product
of ,pre Pﬁmf lﬁéﬁ\a&te% Ni¢-2gs g\gﬁ@lg'gﬁﬁ{Vﬁ@E elhaned 1n&"@1QQU|E); J(ﬁﬁﬁllg
the m xture S stirre roomtenperature for
hour sor eAthdingitbned!] gatlasspeint mtdnoxi de (2. 41 g, 43mm|)
in ethanol (201.) was then added and the m xture was
soni cated for 30 m nutes. The m xture was then
>>s>Eiltered washé Rvdifvaaee i iddeetdyl acetate, and the
filtrate was evaporated under reduced pressure. The
resi due was di ssolved in ethyl acetate and washed with
8 extracted with
> T S P O e 48 Gant & sol ut | ons
were dried over sodium sulfate and concentrated in
vacuo to afford the titlegroduct as a pale yell ow oil
in 81%yield, 4 1.16g. 1HNVR(CDClI 3, 400MHz) d: 3.27(m
2H), 3.83(m 2H), 4.27(s, 2H), 4.63(s, 2H), 7.22-
7 40(m 5H) I\/S APCI+ n12 192 [M—|]+ Preparations 4
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to an ice-cold solution of preparation 5 (2.79g,
8.07mmol ) in tetrahydrofuran (201m.) and the reaction
woroosaessas stirred at roomtenperature for 4BCTB2065/001171
Tlc anal ysis showed that there was still starting
ft after this tinme and so further portions
81&33%8;@%&& IMin tetrahydrofuran 8.1 m _, 8.10mmol)
UTRzEX m@mﬂ)@dy e sesbidnoatiop protehwatcsinfomdEsthatheeod of MTCH

tran e oo 5 e Sl o T S e S A ot e Pirpose
of the\pmaaiteqd tdRA8Ee the AU BekvEH RESHARIonTHA th BRORYE: WaSo

re-di ssolved in nethanol and the m xture was heated
disahla tes freqafehex Lafyor c@sexgenqa@netemhtlwwmmﬂl@ﬁe@rmg OnEENS

oled to roomte [

VB e R U R T LT YRS BB AN, ety
Sesmszﬁj@dpru@edlay@r oxi de soI ution (100’TL) and et hyl acetate
%q 0O1L), and the aqueous Iayer was re-extracted with

lioyying éiguepshows e cyarple of ThHEsERIFIsPsTEM stryiedrence.
extracts were dried over sodium sul fate and
concentrated in vacuo to give a colourless oil.
Purification of the oil [Hguredlumm chromat ography on
silica gel eluting with diethyl ethe pentane, 10:90
to 100:0, afforded the title conpound in 35%yield,

In cag%m%)%@é%sg’wéc%g) %he%ﬁss?orgst%%@r%ugﬂf@e' 1?3016%(8‘5142

foll3Hg s8p97(m 1H) 5.82(d, 1. 6 83(d. 2, 7.00(m
7. (d, AP mz 332 +,
. [l{’i:%é%\} e %‘ﬁé’O&rSCttMBW ﬁqﬁiénq B‘IOIVH{Y&SB ounds of [ {v'r_}“e

+ GERR AL PR %%WQ?%@@%F%% PR B,
Uhsdvalletahe hﬂeﬂvﬁsm :mda;ﬁ aﬂstaltead) MQOQCH af el re-3dafimpd eiar(d) so
S R lckabmeDhp ok s R SSgy Ye ue
s”uﬁis%ée‘{&inéttﬁéﬁﬁ@}?m stry Table 3-(1 ?, 2f?) Table 4-

R1 Data | Yiel d | Preparation 20
. N}bdlﬁdﬁ&écﬂﬁlg tE)B MREMS S}ﬁﬂ; ﬁNIdied:@:ltlhg ratrec{ediodeyJEs read MCCH

3. 03mmol - et cI ohe
@t@semoﬂgﬁrgﬁalr&ds th‘F@“{"’f ﬁ%ulaﬁé?\gé‘gﬂdafpwﬁgn pon
I%Qél%g%s @ﬁfohﬂalcﬁftﬁgwst 1@5&9@1 ahd QIrck2 (0. 929,
I n et hanol he m xture was heat ed
In casn diEl“rRANfdrumdémhe Beﬂvmm:st—p,rthe mssmu@mmsemwpatnMOéJeB dre
foll 18 hoturs The reaction mxture was then filtered
UMMM EGR> Ar bocel (r), washing through with ethanol, and
¢ her R AN 8fe8s bR S-RRGEMbHRkiers dnd u‘ﬁ@&t@@l\f@@ﬂfmﬂson of
the residue by columm chromat ography on silica gel
el SERVJCH INF Qetotinfosmd s joiniugorantering3hd gelt o Hlptcs QOlnt in
aff.orded the title conpound as a white solid in 84%
ylé1 ; 651 nmg/ 1HNMR(CDCI 3, 400MHz) d: 1.40(s, 9H),
2.77(m 1H), 2. 90(m 1H) 3.53(m 2H), 3.76(m 2H),
390mrg|£]484 1H), 7.04(m 2H), 7.31 (m 2H).
>>>prepar-atiuhofthe nfedificaBion yB<(25Ve~t< p / ?Vhvdr oxy(phenv
nmet hyl | nor phol i ne- 4- car boxyl ate Di -ferf-butyl
di carbonate (6.8g, 3 1.2mmol), 1-nmethyl-1
>>>>A>eyehafiexadilenaodilizaion #6&<8rreky and 10% Pd/ C
(2 59) were added to a solution of the product of
garatlo 17 é%,% 28. 7mmol ) in ethanol (150n) and
112th SRR Y RSORMEEEDE under  ref | ux for 8 hours and at

[ %
preqigies il SBaddaks SR bR % b oR By VAR B iets Ry
to pre@rerftidlig4e SeRbikoahe HEPEnEPIaydBo@tich the MBS gb&ftke is
reaction m xture was then filtered through Arbocel (r),
washi ng through wth ethanol, and the filtrate was
concentrated in vacuo. Purjfication of the residue by
col utm chr omat ography on silica gel, eluting with
pent ane: di et hyl ether, 90:10 to 0:100, afforded the
title conpound as a vvhlte SO|Id |n quantltatlve y| el d.
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fetf-Butyl (2flV2-rn
f1 Vhvdr om phenvDmret hyl 1nor phol i ne- 4-carbo xvl ate
woreosaefssbut yl di carbonate (4g, 18.3mmol), 1- mechiB200d5/001171
, 4-cycl ohexadi ene (6.7m _,-60mml) and 10% Pd/ C
mterfd%ﬂ 28 u‘éﬁéﬁt@é dﬁﬁs ta%e?pr%f&éﬂcb eBuldibelddfe Bfr a6ldaditighal
preparation 15 (5 mmol ) in ethanol (85nL) and
MBMSesessiou Lﬁlaxe&\hsydré%anedg@m@fqrmmlmx (k@b sechasurtsset aive

e FELPRY: THFSRCSA SBEERTI CAEEP F5EE RGBSR Srae i
and @L‘iﬁl?%‘ﬂi'e vxtrlﬁﬂ‘éjsésﬁ‘l%nfdnhtvl?lﬂtb% a‘ﬁ@ﬁe&&ﬁﬁ%ﬁhé 810d skdiohaBAte than

ion of the residue bé col utm chr omat ogr aphy
one offse imaydz ngemrecbﬂowupmg“r muttiplpbequeneics)ibet Hys assimed that the

100 d the titl .a whit
sam DL tbingliaps Witk fals s e Niiors eRaR B IGREiG M ©
The d8et38§ 81 the &hecﬁaﬁ@m?arg éied Miytate?3, B0L the ndddhanism should fulfil

3.41-3.60(m 3H), 3.81 (d, 1H), 3.98(d, 1H), 4.57(d,
the follpwing, rpguipenaentsn 5H) M5 APCl + niz 294 [ MH] +.

n ut
o WEGREVENS Radibis DR TS st R IR MBMS I 4. e
e THLFIEC GRATPOM %e%ﬁv@amm&@céﬂt@motfhsuﬁéaﬁ@uct of
preparation 14, using a simlar nmethod to that

¢  Heseshdlde Efrmxmmé ysasrsmm stap tR4ndicate gg%lyngqhq FLC.

® wl\@a&%lgr@ﬁqﬁtmg ,gbmul% o%]i/%%éuf&ﬂ%% agqgﬁ w reféf &F@fﬁd

@LgtH . 7.1 6(m 2H),
@B%%S mqu%l%%r%&éﬁmvmwc%Z%Méﬂ +. f;JLPr eparation 26
® HIe(Z fsh;Bqubao@Wakdﬁ;bon(pﬁhbl@V(l&- ehow mtelzworkmg with the existing
enoxyUphenv pnet hvpnor phol i ne- 4-car boxvl at e
%&P %‘rﬂ ne (2.39g, 9.10mmwl) and
. @@%apwavﬂaﬂame%f RRREASyifh dha Bt I ) wer e
to a solution of the product of preparation 2 1
® I( 1s]as§tilg¢d theNIBIVIS )ayemli;colbroemles RO seriibes imlegiendentlyast

d tp QOC y| azodi car bo 1
VBRS Sergfopsmis ORAL GBEREYAE samean BrsSdere et
m xture was stirred at QOC for 30 minutes and at
roont enperature for 18 hours. The m xture was then
>>>gbbeted>nd of the myddifamepa#é<{35&F< and washed with 2M
sodi um hydr oxi de (2x200nL) and 10% pot assi um car bonat e
solution (200r1.). The organic | ayer was dried over
magnesi um sul fate and concentrated in vacuo. The
resi due was purified by columm chromatography on
silica gel, eluting with pentane:diethyl ether, 100:0
Rﬁﬁﬂ&ﬂ%? 15, to afford the title conmpound as a col ourl ess
umin 76%vyield, 2.14g. 1HNVR(CDCI 3, 400MHz) d:
[1] 1124@(751,6 9H), 2.77(m 1H), 2.95(m 1H), 3.56(m 2H),
3.83(m SFD 3.96(m 1H), 5.09(d, 1H), 6.65(m 2H)

) é?égé@7 7.26-7.39(m 5H). M5 APCl+ mz 434 [ MVH +.
[2] Jtlons 27 to 53 The follow ng conpounds of the
general formula shown bel ow were prepared fromthe
[3] Rppuogse at e BOC- protected norpholine and appropriate
phenol using a simlar nmethod to preparation 26. The

of each reaction was nonitored by tic
[4V§%§&§%§§ Gnd i f required, the reaction mxture was
treated with further anmounts of
di i sopropyl azodi car boxyl ate, tri phenyl phosphi ne and
phenol, at regular intervals, until all of the
starting material had been consuned. Table 5
represents conpounds with \ R, 2R) relative
stereochem stry and Table 6 represents conpounds wth
(1/ *, 2S) relative stereochem stry. Table 5-(1/7?,
2Frequency Layer Convergence Method for MBMS Fiel d of
the Invention The present jgnvention relates primarily
to a method for providing a nultinedi a broadcast
mul ticast service (MBMS). hi an enbodi ment of the
|nvent|on an NBNS |s prOV|ded |n a radlo access
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target frequency. These kinds of information could be

given to UEs at session start and during the whole
waemsitansge and wi |l | be applied during the enti rBCT/IB2005/001171

session. | More than one offset may be required to

support nultiple frequencies, but it is assuned that

the sane LCl information will apply to all the

services on the sanme frequencies." The intention

behi nd the FLC concept is to nmaxinm se the

point-to-nultipont (p-t-m connections for an MBMS

The glf?pﬁfciaﬁfheréﬂﬁ&lbém&g h R RtiBE LN KSRl fRhines désBPi't@d Rt

view. THis 1s because MBMS I n point-to-poin
and fipr ¢conpinavauml af twotor prars ewdh fesinyeadiedhe ejes thatesnciREQHDEHOT

corniGRRTRES CRATLE OIS et D B Breril P radeagn o A
whoigh??hé’\ﬂg{t%ﬂﬁéed'o‘%mh% g&ﬁe&eh qtasév_retaﬁs 81 h p&OMEEIANE] Rithe art,

ifferent frequency layers, wi a distribution of

irrespBNSe ofi pdethich srch faathrss o comabigiptidusrad featinee splun ey problems

aisclbpfrbsiny ARy EPow AP B REGS PG TRl CrlapRiER

indidah® tBaBp BN tHabres&dtieation ik cbhgstefdh{ beihanbividual
frequency layers to UEs in the sane geographical |

featurp peperplinaiano! faresi e tissi ofithe forogpingdeseription i vl e

. r S LI ts .R2- . -

ool §5BREA 4l RSN oG et ong i JPRRIL AR

the scopd efmainvenfisequency | ayer convergence nethod for
MBMS but instead di scuss generally the requi xenments
for frequency | ayer convergence. It is currently not
possible to converge a UE to a certain cell or
frequency, which is different fromthe one that would
be sel ected or resel ected based on the normal cel
reselection criteria in the follow ng radi o resource
control (RRC) states: ldle, CELL_FACH, CELL PCH
Furthernore, it is also not possible to keep the LJE
on a preferred MBVMS frequency | ayer when the cel
reselection criteria indicate a cell on another
carrier frequency to be better and no there is no cel
barring. Summary of the Invention It is an aimof the
present invention to solve one or nore of the
above-identified problens. Aspects of the invention
are set out in the clainms. According to an enbodi nent
of the present invention not all MBMS capabl e UEs
should reselect to the MBMS | ayer. Rather, only the
UEs that start an MBMS session will nove to the MBMS
| ayer. This avoids all MBMS UEs resel ecting always to
the sane frequency and mnimzes the mgration trend
of MBM5S UEs towards t e sane cells. For exanple, this
feature prevents nmigration of MBMS UEs towards bigger
cells in the case where a macro layer is the preferred
MBVS | ayer and a rniexo |layer is the preferred nornal
HCS | ayer. Preferably, the FLC feature is only
appl i cable for MBMS capabl e UEs. However, it is
envi saged that enbodi ments of the present invention
may al so be utilized in providing other types of
service in a RAN. Preferably, the FLC is active after
notification. An MBMS notification indicator channe
(MCH may be provided in the cells. Furthernore, an
MBVS point-to-point traffic channel (MCCH) may al so be
provided in the cells. The MCCH that is sent on cells
that are not on the preferred MBMS frequency nmay not
have all the data that is available in the MCCH sent
on the preferred MBMS | ayer. But the MCCH that is sent
in cells that are not on tjge preferred MBMS frequency
contains the paranmeters needed for FLC. If the MCCH is
not transmtted in cells together with MCH, then the
FLC paraneters should be (e.g.) broadcast in system
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priorities occurs after the notification. For other
UEs HCS PRI O renmai ns unchanged. In this exanple the
WORB5PRISE | s changed from 2 to 4, which neans PECEIB206001171
MBVS | ayer has higher priority for UEs that are
Claifigt i fied to use the FLC. For other UEs HCS_PRIO
— remains at 2. hi the case where the HCS priority and
MBVS priority are the sane in the network no changes
are r&&glred to.th hi this case

- iorit
1. ATBERBT S Chg Tl Pt pRofe Srlkctin it 8 QeBepifgion system
comﬁﬁ’il la G8tdity @S RLRE Wu‘ﬁnwﬁlﬁh k& iRall RviddESnd ) @émﬁfuﬁlca’ce the
not | |ed about the start of a MBMS session. \Wen t
methvBvBnyeisgigdhe stspf ohi shed, the prlorltles are changed

et Rimiking RlRlpf et I paRE g T B RTB SR e

servidt @kiag @l rkcapitibh fikqiaeyPRI O of 3. The high nobility
rul es of the nornal HCS priorities may not be valid

f oPasvBME Hisé detsrigafion.cohanging citileass 0P el selectipnn gnd/es ge-
I bj
selecttgﬁ dﬁg@&g&# S%b%tgtr t%e tt{}ﬁqélﬁeffo?xglfzg g/ltlﬁqaégf @c tg!r&i 'Jt %/dbtsé(quent
cell éd@tﬁﬂbﬁ antian rh—ls@hctmjbpdrfohyle&\by gk dsrider Wg@ﬁﬁ@ﬁbﬂ@&%ﬁdt}@ﬂ use
the normal HCS high nobility triggers defjned in
the roepptia queer@ymsew G seRVigResSesHOR PRaPtstiogds by
explicitly defining in the specification that when the
FLC is used, high nobility triggers and rules criteria
2. Asmethbd asohirthed insdainot iwhezeis ffecieaticesisgmabltingstiak aomvide.
that indicates whether high nobility triggers and
criteria should be used in the FLC case as well. The
AIr ﬁe&%h%ﬁ Claed fh &0 VBV A6 (IBYaretleli® s 9%&1%16(99 ikt the
E has evaluated the’ Hcriterfon of a c In the
terrnivBWSevlay es cawblbfeoﬁ ugjhgto phanti® Whichsofdibe icaBsl of the system it
I Uﬁﬁ ? 3 d/ nnedlately after the notification. In
shoufdgeleck 3pd/GF TSSHIECY niti al “cel | reselection initiated by
the FLC, the UE may disregard the penalty tine and
TEMP_OFFSET in order to allow faster frequency |ayer
4. Aomelragle At elaimgd tineclaias &, Wiiwreint the RaFaraciar aneselHselection
pmw%g%% woul d ensure a mininumaquality for a cell in the
| ayer before convergence occurs. In cel
resel ections, when the FLC is active, the UE selects a
cell with the h|ghest R value (the Rcriterion is
3. fefethed ph ofaspsd 3049aish 3 dhepeias e regrERe 1§ djediGy PRIO
ng the Heceriterion (H>0) is nmet for the MBMS | ayer.
e cell selection criterion S in 25.304 has to be net
for a cell that the UE sel ects/resel ects based on the

LC rlterla i n.order ensure _that the UE is ca
6. A ieifad o6 weddniany)of GaB8 bio S er (g buameicr L e R
critefi6s 6F &sbiren yaftigr the FLC has been activated the UE

may choose a cell reselection initiated by the FLC the

UE may disregard the penalty tinme and TENP OFFSET in
ter on.the refe

7. A iod & JerEl b TEE ) Bhar CipB iR berert b1 Genfflie W hdner

the éeﬁﬁebl%chie%ic}ﬁfzileﬁnd hescilén hRg SaemiAsidnY @él@@hﬂgh %zhu,% of a
may choose a MBMS | ayer cell that fulfils S and

pluradyty oéceBrelsation endieeteselettionepreaseleis i th a\wechaheedﬂngibewd

para

e, hi the followng cell reselection the UE
Cmn@%éa#%)select a cell, which has the highest R val ue
and fulfill the S and Hcriterion. The imediate FLC

woul d provide a shorter convergence tine. Figures 2
and 3 show schematic diagrans of a portion of a
network not having a hierarchical cell structure. If a
networ k does not use HCS, the offset used in the R
criterion is changed in order to control cel

selection for MBMS. The Rpgriterion is defined in
TS25.304. That is, Qoffset i the Rcriterion is
changed hi Figure 2, the serving cell is not on the
MBMS | ayer. In Figure 3 the serV|ng cell is on the
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cell reselections). The above descri bed nethods are
i npl emented as follows. The UTRAN (RNC) sends
waraireses s rel ated to the FLC when it notifi eBCT/IB2003001171
that the MBMS session will start. This may b e done
r
S Spugdal SPUREES) U PATKAR B MR B ot e
paramsten seldpnsrastshedmglﬁmr the sydtem Wirtheagernioali dedlice alpd dentifying a
sion stop so that the UE can start using nornma
nm”@%f PRI gﬁ parameters and criteria again. The UE
reads the FLC paranmeters when it has been notified
that the MBMS session starts and start using the FLC
9. Acsidthadegetleinnddom @arra&;swbmslm the cletd isrsentebyenterumof & session
der. to _make frequenc er cony nce possible).
contii SR RS HRE ok BT B R OB RO EE BB (o1 e
normal cell reselection rules This invention provides

a working FLC nethod (cell reselection criteria) for
10. pewehpd ag cligngbinkanyi nreceding hiinh sompHess thendepseaftitating the
d
servipS &l o RRRl e Spitae Rl A6 HOBoM T ileom ol s e
startiag of hiey/seaviee selsivant ages of the HCS case are: Sinple
solution. It works by nmerely assum ng di fferent val ues
of HCS PRIO for a certain frequency. - If re-selection
11. k%%ﬁﬁ)d@@?lhl%& a?;rr‘ YecO8if rcﬁahﬁ'f‘%el'éﬁpthev&a%ﬁg sfegtfuﬂher
m ni mum qual 1ty befofe convergence occurs ges

comymiset lsetting - paCBneters thahirednodsi thp respsndiudriesnof the tevonikal dewice

sum ng different Qoffset value for a certain
to higl Bl E

&% ther enmbodi ments of the present invention
are al so envi saged. For exanple, the present invention
may al so be utilized in providing other types of
12. demgihod dsrelameAin afhpresgding wlaim, pyhetfear ‘dublcgaamlﬁg;sVep Uivitiser
derivative thereof, but

comieh SPnR e b etk SShERe e mbREaBiE 8 Setnet shee
selecBa byl bhhwes dﬁﬁlﬁ[y ption of an illust rat i ve exanpl e of

t he |nvent|on 1. Introduction The Frequency Layer
Cbnvergence (FLC) concept was included to [4] in

13, ABAn{l\%IEA'@t 1%9%%[???}% E}%egglﬁ%tgp 1|eg s{rs & ! ];(hre?ﬁ gx&\ﬁl grmg is

used ne tdetiveonnehhdisto eiven tdviBial Hesisby! ﬂhe freeivdt deengMNing the
int of view. This is because NMBMS i p-t-p woul d not

StepSpcrfe §%tﬁ’fmlﬁﬁ1®w%ﬂab m@aégewe%ar@ ﬁéstpeggt lwéﬁc%% Bersion; baped on
the d%‘ce?ﬁlﬁaaftl{d 1n§ ga[s{ EROVEE @ée&fo%/r%%%%%@pgmjaﬂae{e? for the
currently’ not e to converge a cert
termipels| soothaf t@q&aélnm}/ecrmn/rd&eelé@iohd\mmg dRRE vetielt ase tliedieeeption
CELL FACH,, CELL. PCH. Even though included in the [4],
frequepey B laélgﬁ‘cm'?ﬁrr%wg.sssserr qompgedfo plhrcglls. | evel , and
requi res further refinenment before stage-3 work can be
started, hi this contribution, we present a Nokia view
14. Amethed teeepnitrog pelhsadectiod aad/ounpsdlentionrie Iaabmdumcaﬁbm system

concept . ed. o i den t he act aof FL
comg IS RoalR i st P RSy HEnPaR selich By iuicatt fhe
meth@ﬂ@ﬁﬂl@ﬁsfhg tiestofdg: to various parts of [4] to

icitly describe this inmpact as well as the
&é@rrlynwg thals pseippAer a portan seryipsiis o staxt, the|service using a

and Requirenents In docunents R2-031716,

1@0q€§ﬁ.526§%ﬂgnd R2- 020086 the FLC concept is discussed.
Hobwedron thhae détexhinai®®s rahbingifig lat (ash ohdl keltl gelsctitat and/or re-

ture all, the underlying assunptions. Accordin

ca

selecliph RATegiolIdASESHREO 1o GG it iRBewPe vahithe oifect
el P A L R St i e R H R
service for which a session is starting shall have
noved to the MBMS |ayer. Fhis wll avoid all MBMS UEs

t hat have activated other MBMS service resel ecting

al ways to the sane frequency when any MBMS service is
transnrtted and nrnlnrse the nrgratlon trend of MBMS
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MBMS session. 3. Session start procedure needs to be
enhanced to take FLC into account. 4. Session stop
w@e@saadsse needs to be used, if FLC is used. 5pCIMB28D5/001171
and MCCH needs to be present also in all cells within
V q .
woul PSS LSRR ER ARl S8 B WStk
otheraleinges shoul d be agreed to be included in the TS
Once there is an agreenent, CR can be nade, or another
action can be taken. >"""""Start of the nodification

15. ﬁ]nfet%lod tBeontroMEYBsNQkibh i @bt ROselddflbl & 9 Cofam@kiolyBMeem

notification utilizes a new MBMS specific PlICH called
compivBME Nplurhlityaef calls| widh odtidr te@ninahdeviced @y jommeitate, the
ented in the following figure. The

I\/b(CH frame i s press
methg 881&11’8%18%%%@8003“ ned in Stage-3 physical |ayer
S pe&lsii@Rkit® ApluriiS b ithGetfha Pabvidds @Hn@é@@gmﬁhic@ﬂﬂ% B&alue

present in a cell independently of the presence o ]
for agRitiselepiaamandéor erelpgtien gé_lrram'etebthagnﬁ adptedhay a terminal device
dl f I Cat I on # <II moan n .II nmn >II t‘ar . e I H H o .
woull 3. £ 83s80LehE e plgotiop g7 S 6 e Piokir k! bEdhahvie
to favduicklld SreiivBithia0RfiEdsBsEidh isUVBANIE vdriottic@ selldje sessi on
start sequence to allocate radio resqurces to UEs for

r e oF mgerehed BVt dsvicengdonting Hre vHpe indigated de, the
the counting procedure (counting the
In&m%%ﬁégpﬂg%ngggéynode UEs) to deci de whether to use the
p-t-mor p-t-p transfer node. The FLC may al so be
ctivated during session start sequence, which nmay
16. fg Aot qlaané’dé]_é cRER g nCURRISH t?‘ﬁ gteg%ggi on start
SERYERG ofe thB tdrfHliSal (R Res Qi‘éjrelrmfnfer’ﬁ%s@h%gﬂ Rt df thek&rvice

place after MCCH i's read. The follow ng figure shows
sessiamisedecampl;e of a possi ble session start sequence.

el et R yiceapBS 1) SRl i rage o
the pEAR{EdrRaIY @ e UeRAhMR e rd¥BStionU¥ thdBdrvice a\@dsfEd.mode,

it may first apply conventional paging to nove UEs in
URA PCH to CELL PCH state. Next, the follow ng steps

re perforned; .o RAN_sets the corr NS .

17. RgBerdaromnrhdh o Rhsrelie S8had derat e inpstuged
by theNesIRMNE (INnfitll deViDg as® theéi iessis, is DAchdeeRes 8r multicasted to a
robability on MCCH o Upon DRX wakeup, UEs in idle

plurafifyef tggnipels] as UEs in CELLJPCH, URA PCH and CELL
_FACH not receiving an MBMS service provided in p-t-m
transfer node evaluate the MBMS NI and if set, read
18. MGGEthatl ok hiaipedin defrh négdwhenei( b} steppdietenenivg igpédiemed
MBVS ACCESS. | NFORMATI ON inclﬁdin% access probgbilhfﬁh
by themetyerk anddhegrssass s ARaHtieh anly e pagse teryngls degowvhich it is
I.pitd -at 1.0n establishnment tonove
dﬂmﬁ%ﬁ a%%ﬁﬁ%%@é%ﬂEQ%Eﬁ%gﬁE%%Fga node UEs ignore the
MBVS ACCESS | NFORMATI ON.  UTRAN counts the UEs

- interested in the MBMS.servi usi,ng UE_.l.i nki ng fr.om

19. eI Englaach R ATat PR LhebaRoratpusipg dnemify o o

plurddTRON taP Rirn@l tdeeicBs b-sedna ﬁ§§s% {RIVEERE PVAGE A8 & second
speci fied bel ow. O herw se, UT N_naﬁ_repeat_the VBMS

parapnJEESBt, i NtomkasiTh Optermingh devies woldashibii shaigrmivet éevder from

robabil ity val ues, |f r l.d_} reagh
subs AR st % EPgott, LTkt A Mt BB B Bttrenty
oper™ddEEandhe NIs are evaluated by UEs in CELLJPCH,

URA PCH and CELLJFACH that are not receiving an NS
sePR OB mprgt of dhepfapin Aoyiseh gdpptingrihe Yale e‘Pd’r?ﬁ'gg. iy the

j ' Es are referred to as 'N detecting
mes%g%%égﬁi%éc%%@gteg The UEs in CELL_PCH, URA PCH,
CELLJ? ACH and CELLJDCH that are receiving an NMBVS
service that is provided ysing p-t-mtransfer node
recei ve the Secondary Notification Indicator (SN)
instead. The latter UEs are referred to as ' SN

detecting connected nobde UEs'. In case UTRAN sel ects
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0 UTRAN applies conventional paging to trigger UES in
CELLIJPCH to performcell update. Furthernore, UTRAN

w@gioahbisshes the p-t-p RB by neans of appropri PCEIHRRG/001171

procedures eg. the RB setup procedure o UEs establish

the p-t-p radio bearers by nmeans of the RRC procedure

sel ected by UTRAN eg. the RB setup procedure o UTRAN
20. Aipcahebas\Tah of MBMSiSER\GotiprisiiieGhe tteps of or m UES | oi ni ng

gr o? %5%{1'919 ‘%@t Qrﬁgr?qi@lgvpp% gp‘éegt%ﬁw}tegwheﬁﬁlegmceptwgt Cg}tbe Beferce
ﬁmﬁ&ygcggg&jlcatlon #3<""""8.1.4 Session stop UTRAN may

apply thé session stop procedure to inform UEs that
t tmldewdiemﬁn WeCHemmiaslsddvicsi adoptoteevalge tihdicaed iwfthe second

ther tha period. T
mess§ee o St pBatmaneer PESER i R PRl e Gt AR esics
isdedfd. to allow the UE to disable the frequency | ayer

convergence functionalities when there are no ongoi ng
MBVS sessions requiring the use of FLC. When FLC is

21. %R‘ﬁ%’chg &j E%ds Hlaéllﬁm‘ﬁf (5) | vyhe?f? ﬁ%ﬁaﬁ e o%gdeg%rga"shlﬁgg gsep erimt%ed

by th%&@@e@ﬁvé teppire dedoe end fhEIrgctS&@eT]s brondcased bl ANicasted to a
rovides, the service p-t-m the session stop sequence

pluraﬁﬁ(,@ﬁt@ggm@ lfe following steps: UTRAN sets the correct
MBVMS NI and provides the SNI  Upon DRX wakeup, UEs in
idle node as well as N detecting connected node

22. Amsetiied uatkihékinVBiE 20, velredein ftha atep ofedeterMiihp &t pdrfemed
pre- d time(s) to acqujre the require

by P e n@ﬁﬂe e A BUTHO Y 1 SRSSE PGS CaTe aigh it i

deterﬁith?é?fstgﬁlel“c@é onﬂ%f%ﬂ'éesem‘g'ls dbheR detecting the MBMS SNI,
SNI - detecting connected node UEs read MCCH at the

pre- defined time(s) to acquire the required MCCH

i nf or 0 on rec e|v n this in tion,t
23. A PRoTR leditn R R ol fhoctits ReRRCTIAOy T aeEs: fgerain
servi&SEestieg has btaRed bNEotSB&SH O sBiARHFEAUN RN LINY At 1688 dnBeell
follow ng steps: UTRAN rel eases the p-t-p radio

selechenrepeleciivg napaattesioMbEHeNBNG SSEWﬂ@EelllNﬁb)ttlqu selestion
faVOL%LgEC%%lg o'h%}{]gsﬁgh% ?e%t Sttrulhnng?é)u%lel?f ! aetdl 1lgltnsa1§3sg%}.1ge. se%gl A Eofngared
to otherzells.Start of the nodi fication #4<"""" 11.2 Frequency
| ayer Convergence Frequency Layer Convergence denotes
the process where the UTRAN requests UEs to
t
2. REESE R Tl 08 DBt i b BN BHE Y AU B pf any
of claihisd tb@2er preference could be done by an additi onal
MBMS session rel ated Layer Convergence |nformation
(LCl) such as offset and target frequency. These ki nds
25. Aefneivmrfa ARk g@a&%a% Re:igIgeR 2?403145%11?% ueviet RimStRet
during t ol e session, be appli ed
durlng the entire session. Mdre than one offset may be

26. & it Geike” RS mitscip P b f R aERiqn Nty ¢ Sertain
servidd beskiBR IREEMHEES: At bired A RBId HoBHY S &fan% hBat ;&@h&inles:eu
of the nmechanismare defined in state ut the

selectipw/herpeleetionimsuangeteniior e temeinglsisp dhat Hap geblonelocipm/pa-geloction
resel &

faV0|1[\|o el1§ WhlJ:}f}li> Ns%,gﬁ%?&% ??n L%Iﬂg}g l.lgegt IISV d d %%wgeo feﬁggn '(Ygxl}{%ared

tooﬂkﬁ@@ﬂilon of notlflcatlon There shall be an explicit
session stop to indicate disabling the FLC. FLC
-based cell re-selection should only occur on the
areas where the preferred MBMS frequency |ayer can
provi de acceptable quality FLC shall be backwards

conpatible - i.e. allowinter-working wth the
existing cell reselectionygriteria FLC shall be
avai l able for networks with and without HCS. It is

assunmed the MBMS | ayer al so provides R99/4/5 services
|ndependently of NBNS serV|ces - i.e. R99/4/5 UEs nay
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new val ue for the paraneter. 9. A nethod as clained in
claim8, wherein the data is sent by neans of a
waemsilansscontrol start nessage or ny nmeans of BCHIBRDEN01171

information data message. 10. A nethod as clained in

e A S 1 S B

of clatmp tioL2per f or med |n response to the starting of the
service session. 11. A nmethod as clainmed in any
preceding claim wherein the changing step further

28. KWRihS&RvRE kLS bRINAL BRIANEIRSr 27N FheleRHUE ASyiLB S a UE,
responsi veness of the term nal device to high mobility
triggers. 12. A nethod as clainmed in any preceding

c] ai ere hangi ng .ste rther .c rj,ses .
29. A gt BTE nBE LR P SRRl fh P ERTRA R, herein
desciigad @Rh%l‘ex%ﬁ&eﬁt@tth@éccbﬂ?@hﬁﬁ% dfwegsd. nore pronptly. 13.
A nethod to control ce ection/re-selection in a

system where nulticasting is used to deliver
information to several term nal devices, the nethod
conprising the steps of: determ ning which term na
devices are to start a nulticast session; based on the
determ nation, changing at |east one cel

sel ection/re-selection paraneter for the termnals so
that the cell selection/re-selection favour cells

whi ch use the reception frequency used in the

mul ti casting session conpared to other cells. 14. A
met hod to control cell selection and/or re-selection
in a conmunication systemconprising a plurality of
cells with which term nal devices may conmuni cate, the
nmet hod conprising the steps of: determning that a
session for a certain service is to start, the service
using a reception frequency; based on that

determi nation, changing at | east one cell selection
and/ or reselection paraneter in respect of one or nore
of the termnal devices wth the effect that a
subsequently cell selection and/ or re-selection
performed by those deviceswould favour cells that use
the reception frequency used in said service session
over other cells. 15. A nmethod to control cel

sel ection and/or re-selection in a conmunication
system conprising a plurality of cells with which
term nal devices may communi cate, the nethod
conprising the steps of: transmtting to a plurality
of the term nal devices a nmessage indicating a val ue
for a cell selection and/or re-selection paraneter
that, if adopted by a term nal device would cause a
subsequent cell selection and/or re-selection
performed by that device to favour cells on which a
service session is avail able over other cells; one or
nore of the term nal devices adopting the val ue
indicated in the nessage for the paraneter. 16. A

net hod as clainmed in claim15, conprising the steps
of: for each of the term nal devices, determning

whet her reception of the service session is desired;
and wherein that term nal device adopts the val ue
indicated in the nmessage for the paraneter only if it
is determ ned that reception of the service is
desired. 17. A nmethod as clainmed in claim 16, wherein
the step of determning is perforned by the respective
term nal device and the nessage is broadcasted or
multicasted to a plurality of termnals. 18. A nethod
as claimed in claim16, wherein the step of
determning is perfornmed py the network and the
nmessage is transmtted only to those termnals for
which it is deternmined that reception of the service
Is desired. 19 A nethod as clalned |n any of clalns
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