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Novel carbanyl ated EPO and nethod for its production
I ntroduction The present invention is directed to a

waosli2eenpound, as well as a nmethod of producP@EBANN#005126

conmpound. The novel conpound, carbanyl ated
erythropoietin (CEPO), which is characterised by being
carbanyl ated on all or nost of the primry am nes of

| ysines and on the N-term nal ami no acid of the

Mithed for, Ohtaining Giogs-NebyorkiAecessiblednfurmatipn-on 3 Mobile

| evel of carbanyl aj f. 1 j y am nes of other
am no acids in thzar’n]%ﬁlne‘glﬁfaenhﬁﬁljgjtsﬁgémr e, this novel

conpound is free of aggregated proteins and pol yners,
and is suited for use in pharnaceutical conpositions
Fielidarf the baentiort of di seases in for exanple the central
or peripheral nervous system and other tissues that
express the central EPO receptor. One other surprising

TheAaVaHoAFElaRk td B tneficasntapp@hing doraibtaniag eesss-@stvdak t he
fact that the nmethod provides a product that cgntains

accéssibde mfopnegion énla probile commuvaicriens sygegnench as@pgHphone
d hieyed f O .
oo SR U S BRI o

systefi. i nvention The inpairment of biol ogical
hemat opoi etic activity of carbanyl ated EPO has been
shown by Satake, R et al. (1990) Biochimca et
Pri Bi pphysi ca Acta; 1038: 125-129 and Mun, K-C. and
er, TA. (2000) Blood Purif.; 18: 13-17. Brines et
al . 2003, US patent application 20030072737 showed
that the |l oss of the henatopoietic acti.vity did n
Mobile (egmum iR e opt e ProvRrrras ey saby i g e past

few?égres. gpgx%aa%/ b 4{}@? rﬁﬁf’ sRh@ir8 RSwidsspéadalsy, the OMMASstandard

ect o urea in purification of proteins
used s/ Nasth Ameriea), Tapeh, Korghand €hils and the GM] standarg uped for

caysed_by spont aneousl.y, decompos] t i . 410
exsf S 5 B TR A HREOTROR, oot oL BRRE . o
teld@bmidiRidatibABdy e AT kAGH 8 UMIES,R$ ireénity befigentrbduced into

N-termnal end and |ysines of a protein are
magyisewpti¢sbl e to carbanyl ation (Figure 1). Additionally

ot her potential amno acid residues susceptible to

carbanyl ation are argi nine, cysteine, tyrosine,
Th@mhh talg€ ofie hﬁgbélg lcmmdamn' i am‘uniéI ﬂ%twndh e B @M sydtem(G8M,i on

i s however pH dependent an oes not  proceed..as .
Glahebdlyatgm dar Hobiie CRBINsa R P sorapitss R inglid guitched

| ovest | . . G
el RS B0 BTN, 2By SRtk T a0 b ey
mapigehicnt. & tiss hgplieativre a nuahilewotrmmmisatibl nkterk . adeantageougly

1992) Kidney Internatio ;o 41:..1175-1.181, P|la
user o P i g1q Ty DGBASER. BiegObla mInGHICH peGRS nglenly
aKfer B redehifhonBl afsmngm ] b @ika of th
enaizétsa; fb@Smﬁ%CZ%{d fgé and II\I/EE K- C. grﬁgh g?l 6pblé)reﬁélgT A.a .0 ©
net{@E0O ) witich dtt War of the nidile sBtion hastivbyeribed ée (pysimplicithe

1.0l ogical effect of_carbanylation of .protej
caliggeAGHakes felsPrubharreple BsraaBe ot ong als any
wheRSIRNEEbRraiRGkdansT oftier nBEREEs (Br dilglisityodadigd Cednnected
activity as a result of increased carbanyl ati on. The
netsaske} withtwieh the gretveorks foperatos e heamsneperkihas daplsmeptsg

anal yti cal a1t S-SR ' in
mf’f‘%%%ﬁﬁ%ewsmg?‘%%‘%@? ﬁ%lli]erq glﬂ?téngrm tr g%%%%@ﬁ%stgﬁéoﬁ?? aci d
AsbJNRRN shaTiaspMbs@ming mogseef atinesdaysngs agletraents hétwgen the

the lysines converted to hprmci_trumhléi ne residues, ked
homgrmieuork gnd ether petworksg mobde stekigy Pk Bave-AcreiR i an iterinke

| oo ' i ahdviidds

e R R s it e D

as neasured wth the TNBS assay. Plapp, B. V. et al.

(1971), investigated the effect of tine and obtai ned

al nrost a fully carbanyl ated bovi ne pancreatic

deoxyri bonucl ease A after a 24 hours treatnment with 1M
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Furt her processing of the carbanyl ated protein renders

a product useful as a biopharmaceutical with only a
woressed2sri sk for the generation of an i nmunol PQI/ERL005/005126

response to the protein due to aggregates and

pol ymers. The anal ytical nethods for assessment of full

carbanylation are in addition to am no acid apal ysis;
con]iblB@i Aetwofkse Smﬂ iroraming agreprpens aigpsUalltbilateral plf aghive

s A v s S B T o8 B pigeete
phdﬁ@'cﬁﬂ‘s fr&neswgdmb@mf@qémbmamWoﬂcful |y carbanyl ated on

free amino groups at the N-terminal and |ysines of the
mol ecul e and further is not aggregat ed and not

Elpﬁaé ara%éé Ii‘ffc&kéas a
Th{’rﬁrg}’cgl? ﬁgge@%? or unger%s\tre anyl ated er h%lglpm etin,
covlmd Byea tist@drK operatbe The gdogreplonansé cuh a:mmpem ¢ither to a
nposj tions for the treatnent of di seasestﬂeﬁgﬁggds&x%s)
COWYt(%Pe‘S HEWAL 5p EBTORE) §1Aegiopdas 1§ mgre qappg n the '
Thérk ¥l &K}Hbfett}mﬁl o HBIRGk dPeratd?en by 658 E&vrapht sreesent
Invention relates to a scal eabl e protein carbanyl ation
procedure for the production of biopharmaceuticals.

ek ARt 1 st

and: Hitfng, B whthlheinBe: Fhirrédidasiany eharel Emﬂl ce]lﬂms an
anyl a %I on and purification process described i

antorm for Geesmittipgrindaeediyng radigisignals Hoprthe ¥pHPUSHAQ testations

(" %%r g ﬁnth?h-l zed r%g o bl lo¥ afealh IﬁBﬁﬁe é’éﬁﬁd?lstcal?bé qw&ample
COPVBSPY AErS  or aggregat es as possi bl’e and

han¥iséts, ddﬁﬁ)df@rfﬂamm&sp sehiclt idend fiprspabsettidentifiers, road toll collection

bany! d t
eqé%gé”ymifﬁ&s Dhe Shonishe Beee %@%ﬁm«fﬁy  SiSedhes o
gl iGed g Oguggﬁd fgg)bhél\% y‘%‘lile vOle&pls% REKIRESS.

t1rona contains limted
net¥PRld firs giferl saworkapendtoro The PLANI lsoastabhslmdcﬁ@d ionasptedibydn

oSt P R SE ORISR AEHORAes T AP A RS o Eviding
1an|‘a*1ﬁ‘5b1?e &gr%%?rﬂe{tloh%&‘v@é@% the plblic.not  al | of the e ght

Si nes N-term nus are carbanyl at ed.
Under-car banyl at ed EPO can have as a little 5 carbanyl

' | | t ' t
Evglgftst:e@sﬁ ¥ aqr.]?g\wrﬁgalee@ £y ﬁaﬁbﬁu%#gej ﬁfuérélgﬂl' t}]ﬁ Gﬁt@qgérogrgié calls to
thd éb\ﬁ%e{ é;&ﬁang@a@laﬁﬁnp aiHe Rkl SuBS2rives Imarmom]ealet\@ork tlns
carbanyl residues andwoul d have _car atj.on
stractiness of e Gxeeter ITROTIERGShecHIpE PEtDer by 1 ebiorBets e
inks Gt i KT N8 REP RIS AnEd TeRpRARTctmork
s’ng)‘a&ﬂ EI;C | Mﬁ@ Fa&ggs/mgi%aa?ﬁmmgsm) isahthe latsd of ird@ugtional
and nos I ke %.0 e
or @anwmmlwcb@naen 1 incpmingee ég?r&ﬁm o FomaRSTN
F t h "
wﬁg}%ggtg 1% oxptgx&%e(zz?]t%@% %bfl@§wﬁ@iﬁﬁ§@éﬁﬁ& Gﬁfe%?'MSC or

gregdre mer i sed product | evel

"GAIS QX lAﬂGﬁlﬂe{S/%y MSQ wbrleas andnaonangmmt@xdme eforpthe ELMN.
useful as_a bi opharmaceuti c 0

TherGhfSiesmab es FAomae oFAtlESF DL AL 88 derBiatpf en [ B8

el &Bnglue to aggregates and polynmers. The anal yti cal
ne

or assessnent of carbanylation are in
add|t| on to amino acid analysis; TNBS for free primary

am no S Lacterizati f
S0 S B PR S S E o [  l B
arﬁ@[@@’dr@ag'tﬂaﬁ i9ovieh By RNBONI\d ¢ réite WKL G Biobile station,
steps constitute the nmethod for carbamnyl atjon

f the. .
thp pothahongh e TlvRGesde fhaMBG ke MC AFap hef tbe subscrber is
Modi fication by carbanylation. 3. Desalting by
gelfiltration 4. Purification by anion-exchange. 5.
Concentration and buffer exchange by ultra- and
di aflltratlon 6 0.22 rmflltratlon The startl ng

. Y a1 e
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aggregation. Another crucial paranmeter is tinme as the
carbanylation will not be conplete if the tine is
walewsazzed or if time is increased the fornmatiPOT/@P2005/005126
aggregates are observed hence resulting in | ower
yi el d. Therefore a process with coherent paraneters are
presented, i.e., if the tenperature is |owered the
curdeity doxated. car banyl ati on reacti on can be conpensat ed
for by increasing the cyanate concentrati on and/ or
reaction tinme. Additionally, if reaction tinme is
A %ﬁ%@ﬁfbat(m'? e6 R IRAD T hawypikathitdndefaredtas an acarin lydich a
conpensated for by increasiqg t enper.at yre, and/ or
¥

mobilessiation (MMcsuehraa i t@lﬁphqneﬁgp t isoblaiphleaue tq,ihefact that the
MSLig ?%gj.ﬁ.gﬁaciﬁa% ?is?to? ﬁ?&ﬁwnrﬁéﬁﬁsg% (f:‘gﬁn%ge?ﬁ@%?@is a database

reactron ca nsated for by o
corﬁrgsmwam ih i MESEL(aha RefeiredtoosMSE/ VildRitemaorarily containing

Therefore in conclusion one signjficant_c e_of ,one
s PR A o N e g NIt 4956
as GRISTARAS P B nBRMBEUES PR Ricdiel 40 inal AT il oot

n-one or nor he ot her crucial paraneters
dath bt giey MSdraah tad Home LiokatjondRedisten(TALBY. Tbe eONfgIng

both GesspFRToBRa G GHke ik £ R iR madif folating o the
Lo ﬁ%%se{ﬁle\%ieﬂmgku&e&lglsﬁ%@md most preferably 0.5

as cyanate 1 nherently hydrol yses and pol yneri zes
under uptake of protons and | ack of buffer capacity

r [fs.in rift..of the t .

T, Bk oo, QYR ool bl B NA iR al Sperator, he
pufcBAGEwAl bOrddRtetol M e HIFOGf Bai\dperatét. The HLR cmt@nO§ibgcrifter
- or 0.05-2 M™ a preferred enbgg%ngﬁttbeagg 0.0g-l g%gnd
mfgm%mpr 8ich 28 PPNty SAVEGSH EI‘;O ‘?L’Sﬁ .;:5?“@ tl?/fsg i te

uffer i s.re e I uBetsed by
Subﬁ%‘?%ﬁfﬁﬁ ar}(egx%l{k (ﬂ)ﬁta?%aggbll@%/qgﬁat vil c lgpﬁgﬂént {@ a;ﬂg QBIBQ

AMYbile 88bscHben$ DONnmbern ahder vdfickchraeant bldnat e

Gmﬁggjge enpl oyed. AJ@itiongiﬁy ot her eaCth&.]ﬁ%ﬁ% rs
MSIREW prteinien ot ang pleye oPEraipt Prefix, 5 o 1724

uf f er

or h%o{} uf fer. The desalting of the reaction
Geml%re o?ﬁag?r%f ein and cyanate is perforned by neans

of a chromatographic gelfiltration. The G 25 Fine
Aner sh Bi [ ) [ ' [ )
Foithermcs et 01 o6 SpaALgpePate e FRPIE B, L8 ki
Mﬁg %%%é oS R theTBtin® ARRGHfofmBdi changes dshheMS moves

cause furthér carbanyl ati on and | yoer .
ardundrhe M5, wilhwend éxcation injoraation (¥ia mm&%@@%} togitsoflbRnthus
can, be er{oorned b ialysis, dia-ultrafiltration or
Projding DI KoK Bt ogr aphic gel filtration. O her
gelfiltration matrices may be applied such as for

Inaamyayinme thaR AN il hdvidea woehs TSN L NCITT Rebervice
| yst ' f '
ARRUE PR Tiedah bt (S SSC ArBFARTE SBSlcd ron CHidr 1R e
saﬁ@rﬂﬁﬁlmflﬂ@d litlégﬁ}oﬁ(a gzb/ilﬁ&)e MECanid MR dretifnp&m@ited lalﬂpﬁ shanect
with | ess than 40% aggregateg and po rs.or Sre A
nodhi g0 bV Bt g e Lt St DoPBATRILAY.
AY ﬂggis éaga%o%hé ﬁﬁs&ﬁifﬂﬁf‘s&%céA%aqﬁ WHEESa iobile #1260y exme

or l'ess than 7% The renoval of aggregates and
freedy Wamost tipdatiey Tooatizn information fofthe MSGNLE: exshargerfjat controls
ani on exchange. It is observed that it c
the Ao A ELz0 Al EROMBERSTA bashE Hesape ' hevedodf th GEAARHRA e
SORHEO A ELEARG 1R Soverhiheells und deygend winf ek oAnicse
"3@%}?@% (25 mA, 0.3% (50 ) NaCl. pH 85 0.2 and.
Bsde Btition CorftfollersE"BRC Ayt belons tooply aneddSC/MLRIt kaprglso be
pH 8.5 0.2. The gradient is performed with 0-30 %
over 20 colum vol unes yielding the desired
separation. The purification step may result in a
product wth [ ess than 3% aggregates and pol yners or

o " o ~ r~n7

o o " o "
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over - car banyl at ed CEPO be | ess than about 30% by
wei ght as neasured by ESI-nass spectronetry, and even
worrs/1pi2ef erred that the anount of over - car banpCHERIO05/005126
CEPO be | ess than about 25% by wei ght, and even nore
preferred that it be |ess than about 20% and even
nore preferred that it be | ess than about 15% Mbst
ideptiSddetyathle\systhm tyrsingta bécative Acea dantitly 4{1eAl"EPO shoul d
be no nore than about 10% about 5, % or about 1% by
wei ght of the total CEPO. Ot her running and el ution
ThOUbERioR AYRY idiBviaaP iy 8 dumberadfi@lls arhmuax af areg ©f radio

matrices and charged filters nay be e ]
coveeage tb@sthe netmrk mufmg V@tlaths Cotaiphe Ty Flor) Fhe Ms

cisy it BRERR ARARTMG Bie el ASRRAGICHY e Tho Base

StaﬁBh'IdéiﬁSbed@eBsm’:'Q nat ure I n addition even
cati onexchange, hydrophobic interaction
chromat ogr aphy, reversed phase chromat ography,
Ebgﬂm I fZfn €%CEhd PISTN, wishes to calla
It 1§‘ ?%l?m océg]aﬁ]%ggﬁg%eﬁ%use gr the)gpurl fication. In
Subd&ﬁbﬁeBﬁn a tpagichlar PLNN éedg usamtvmrb ilsmg) thecGSMagtansiard)Hhe

buffer. a dialult fltr onta
comieptos g AP SuDsertish A TG cRHARAG e Gefiay NSC of the
Sﬁﬁﬁl’ Nﬂg QICI'VQ)I’E QﬁQ amse %hél?ibs%@mﬁnlﬁ@/féﬁ Subachbch 8. Mﬁfg@m
nge

to a mMcitrate, 100 MM NaCl buffer. The
interoogatioh fadtion; ﬂm GMSE sendsdhaMpbile §ta;§ién ﬁﬁphﬁidl\ﬁ}sﬁg

nmp;)pq, &t Ao ‘%m@&#%‘ﬁg St I%F?NN% puri #Jﬁ@gRNq I?&{he

Ho%@ﬂ&&ﬁﬂ% Rlé %LT}%WE}M% @ﬁtﬁﬁbér&zglﬁcliﬁmﬁlmlfr lidentifieseal
sing a a i o redu

mquheftglbplmne mabscnétlm@dhe %§Tﬂ)gn f?&d%g ﬁgﬁ @.‘%"S it
Se%ﬁcéefb &%tﬁ%&g%bgf B E%cg%hglh % (Ftrﬁ‘ﬁsﬁaﬁeQ 1fie dial1B@MhoBIe Sbscriber

ess than aggregat es as neasured by
nuer (I3t MASTHDNY idtd a GSMRRNVN butsorilodr iddntityd(elgy BVISE -

residues is_ verified d ysi s
Intgenadipral AYiabile MS%Wéa?"é‘@%t hﬁ%@ﬁ% ﬁ%&m trulline.
Furt hernore the carbanyl ati on was followed using the

TNBS assay for determi nation of primary am nes_hence
Inshimnmgrowtde a:tenupbmrsenmb&rafmyﬂoatmga thefLRysendsethe IMSL phe

t-hor ou
ot Ep e eSO AR IR SRS AbeR Moy
Weas&eplibe 8f @1 NISRNEThe HR sénds 1tttb ehe
m@rﬁcﬁa%élﬂag}%a?ar&%lﬁl- Iy%gns I n addltl on MALDI-T
GMsm, mdnchmow wg@r ¢ call tothe MSG/YLRexhmes % jcalled
E d. t hat t %gl nes and the N-termnal are
su Shif I RS-y SB"E r carbanyl ated anino aci ds were
det ect ed and no nodifications of the glycans were
detected. Furthernore, a reduced content of O)Lﬁer- and

Ther@8MC, @awtjarppss’&sw oighersomsect MEEN, can dow-seh ey theneqtnng

calhif i FERE2ares HECEPRAHHER 4 TupRIG lodRaL T, B e e

obt ai ned after the carbanyl ation step, but before the
ani on exchan urifi catl 0 i.n r.ba t ed
TiePOLRipoints ewidthe Eaﬁaﬁ@ﬂ&r@a Méﬁ?ﬁh‘f’ céEe E%CP@ST 1.e.
11\}?%10' SBaR ﬁkh%ﬂig:ﬁ@s%/a ¢ t8'allt@8Smitka within
out égr}q{e ess t 3n about "20 % ogr | ess than about

1hé5xﬁ@ham%dnass than about 12.5 % or |ess than about
10% or |less than about 8% or | ess than about 7% and
an anount of cyanate. One further enbodi nent of the
Thé Wiebild QRtidrSmiah Be GATRAG liktbwing ethaipagitlg shammel dfftumearfitiencells
exchange purification conprising a carbanyl ated EPO
belbnging tsthe floarticabirer. Bywilhyeoive by Pagingmesagearessaisg the
pol yners, or |ess than about 2.5% or |ess than about
2% or |ess than about 1.5% or |ess than about 1% or
| ess than about 0.5% Further, this conposition
conprlses |soforns con3|st|ng of ~over- or

I T Y

o " o
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desired. In the instance where the cells or tissue is
non-vascul ari zed and/ or the adm nistration is by
whatosiizgst he cells or tissue with the conposi t PONEPR$005/005126
the invention, the pharmaceutical conposition provides
an effective responsive cell-beneficial anount of a
conpound of the invention. The endothelial cel
IM$kard send aaesposse. Wier thetcall seiatpoorasaduses ark @erfprpegst angdrhe

e SR LS8R etnEl 4 e DS RP BB b e
moBile §a¢lgL hel ial barriers present in a manmal . A

preferred barrier is an endothelial cell tight
junction, but the invention is not so limting. The
.atorenent | d . ' ' InSnd I
1 RERR DS PRETP R Sail & LAEERE M ndiiria
ndetdcBed MR nbilb weém dingpabe seactiedtyethe antwoak, beeause iigloes not
system or peripheral nervous S%“ em whi ch hsgve bout
respanidriara naginganesspgsy ftdarthesmopdach ngt Infrmstha Sy iR abov
posgﬁﬁ]éaﬁh scoﬁbéa%gf?i?ea. Qb AY @R Mt HitSB8S 68 is called
cardioptl nonary di seases, respiratory diseases,
“atfechd?y, urinary and reproductive diseases,
gastroi ntestinal diseases and endocrine and netabolic
abnormalities. In particular, such conditions and

Bdgq'; g&@&%di JREIcH 4R fRMRMD thERRGhdtioarisMobi Stbseribarideitity

ect excitable tissues, such as excitable tissue i‘TWN
("IMSE")cBort a airreckidentification puenthe edincpath and freugh the,

t ti. .0l ' ' ti
ne 5P, e g it AtpehdEto Yot Elbbetler TS Y RT0RIMSI
and R%us6@ FRQUNGorRflidghaitHin HRIRIMN. Ttdsstoredus dik Substriteen {dentity

prevent damage to excitable tissue resulting, fr.o
MadpotSIM) B IM isrsunlly smemented,ast stpash relgatedin dhe MS.

o mshan NG & g@ﬂﬂ d8S afd inStH€ Bvent of roaming,
Thﬁ%;[lﬁ %ﬁos&§%8 Ci rc@n@%@g‘sé re pr 63‘?%1% In the tabl eg
tenhiRr@ilpheiVWLRN the exanple of the protection of

neuronal tissue pathol ogies treatable in accordance

with the present invention, such pathol ogies include

Th%, RS c{)ﬁ‘s?%% %% 3 g%%slf IMSBRRAUERA LD CHI_ Ao, of MOBHE Ne@lork

I'SSues. tion which feduces the availability
Codf (MYNGEN and arMobidenSthtion Klentéficatios Numbey i n stress,
damage, and finally, neuronal cell death, can be
treated by the nethods of the present invention.

ASQﬁé}ﬁfoﬂEa ¥bdR! & hidtile b@tias il MPave siRds elarkaictagachad" by a flag
these conditions arise fromor include, but are not

onltherIMSH When e Mk powera offu frerMS sends< lav messagedp e nsiwork,

post.natal o e epri vat i f [ o iy
coGinh Sk B AR HBhb R S G581 dEpH s
thé MF/?%JR%arkb lﬂ%m‘.iri]tres@dﬁdhigd:l\lllﬂl fmlgr"gaamealnmnly_me VLR is
raal o era , as Xl a, .epltleps 0 ce a
updhieb iith b Sdstaben tkyaition abstent G puat A eahed

adult respiratory distress syndronme, hypotensive

shock, septic shock, anaphylactic shock, insulin o
1f 810k, sepdscdd "EMSE Idetach' rmbssagectartiat systear, aad the radio link quality is

dysrhythm a, nitrogen narcosis, . and. neurol gai cal
toolbad,dhe &}'sm%@twg hreahle fq gﬁ?ageo%é’%fgﬂﬁ%&é’egﬁ’r“&l? In
acgﬁ&ﬁﬂgg RS 'itent {0%he AR MB ! fBrthdr ABeBPEIS infdde. This means that the

armaceut 1 cal conpositions conprising the conposition
sySfer Will fegwelrthé MS axattableeda@ihérofoss, dredStis fpreed torTegisief ur y

or tissue damage resulting fromrisk of injury or
periodicaly.ugrsy&YRN PHYSur gi cal procedures, such as, for

exanpl e, tunor resection or aneurysmrepair. Q her

pat hol ogi es caused by or resulting from hypogl ycem, a
Thikisodalled épmmmgis@atéyi“-tlﬁ@w 8 BSLTCHEE %fﬁé?eé‘Pﬁlc

i nclude insulin overdose, also referred to as

i atrogeni ¢ hyperinsulinema, insulinoma, growth

hor none deficiency, hypocortisolism drug overdose,

and certain tunors. O her pathologies resulting from

T
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activity may be hypothetically expl ai ned by severa
non-limting theories. First, since erythropoietin
wQ@e@sani2sl apopt osi s, inflammatory events tri ggrCEEPIYS/005126
apoptosis woul d be prevented. Additionally,
erythropoietin may prevent the rel ease of nol ecul ar
signals from dyi ng neurons which stlnulate the glia
regrsﬂhﬂlcm ibwilk airkd thed¥S didetadhiely ingits YRR, gprogpdure kpewi as

JLheir reaction to he 95,}3%[
ﬁg‘l‘ ?ﬁﬂsg? B Ogrur HIeB S 121[%. 5‘?’2?8{8@3 o ) go area
of 1ﬁé PEMN'andfﬁﬂ’Qﬂbﬁ érfablehts régidttrapenintioally. Cascade (e g.
caspase 1, reactlve oxygen or nitrogen |nterned|ates)
that trigger both apoptosis and inflammation.

In tgg trcgslé%lg‘?é fhe Wéﬁﬁe? ROk QbtatheAPRARE BVKP d&ﬁ&iéﬂ@? implicitly

rotection wthout the rebound
detadtie@ Cthed SﬁbwﬁbéryA a\aB @of et abdie toi dompdeth bis call to Subscriber B.

m%qg]éﬂw; l&g;\llﬁ %I@rmlﬁégl?c{%ﬁ%ﬁ% CR. %ﬁ%ﬁﬁtﬁgﬁ% m;{ f asﬁeﬂg/urlouted to

an{elg %E%ervicre appears as though this may be due to
erythropoietin's affect on nultipurpose neuro toxins

such as nitric oxide (I\IO) Al t hough activated
ast tes 0 j LEd £2S
s s nesd bleit fmPrBh a0t B BhO RO el Sithuae
wﬂﬂé{ i he mntvéw Bas?rriﬁ {R0hynd KW oitti ofahd mebilostibseribenyit isf
essent | a physi ol ogi cal functions. Thus, although the
substoatially morexrmiplicatel avientthe pohilg subiseaker i3 ©02MEAS- ammat i on
by suppressing NO or other neuro toxins, if the

anti-inflammatory has too long a hal f-life it may al so

On'e '&bﬁtﬁ)ﬁﬁ{ ® atlidfdisihp ?51@ of tiéprobles: is kndbws fiom theyi’&l"l? appljcation
e resulting tromthe trauma t

Nov YD SRR FErcuton) STRLSEHIES DB metaed eao g iogmgion
ab«{uﬂ% dgﬁ&f %ﬂé Qﬁb%ﬁxg ue?{é statusah |a%6&1e@!ohﬁﬂmﬁéa$mh§1 gystem. In

on Wt interfering with the restorative
paﬁﬁﬁl&btd iht ipesblah thet ocatrowhersa saltsh 1samals1t§ todetermipnecyhsther the

h d f th
susgrIpFBEADECIeN 13 SITET B Of Hkcpottifhatset pionas e e e 6 i
or é{cﬁoﬁléﬂﬁtﬂﬁr el 16bitIShonB) tn MisSpalent abp]iﬂah@ﬂ, the probleimnial
em a, macul ar degeneration, retij naI
so]ved byiaddisg pll?@wmﬂrm%ter MSBTATESodho BYISL ¢ M@%ﬁgﬂ{v’s
o hy fi%‘?r%{dﬁ 1SI ve B?etb%r&ﬁg Hobe B{Sﬁéeﬂn %?Aglllea{o &lely d"b f(?éyﬁowered off

(suchlas 3R @ﬁfs'ﬁ )detal:l*i) Gt BEthe @M@e@m The hpplmatldm dﬁsrtlwn describes

principles of the invention ]éfa'\% used t.0 protect or
antmiea‘ogatmmfﬂ%lhb’e‘ﬁbﬂlch wiilh givedhs pal i ORROTUHE, d’fé rggetve

henDt her [ he
Fion o 1 e @l POE A8p4E BT IOP e uhatmabiy o by

m&lﬁf&%ﬂ@)ﬂ,saﬂd H& theiedaten of thp nadtiile statidn beimgrcalled when detac

chenot herapeutics with the potential to induce
ocgarédher al neuropathies. A further utility of the

met hods of the present invention is in the treatnent

of neurotoxin poisoning, such as donoic acid shellfish
Amhéifuppftgch tethe chuat ipyotilemis disdosed amPETsapalieation No. WO

%250 CROHS) trowEieh ety 118 Br & BlohIC RALR device o
(n?d bile s&'n gfi‘s%tehﬁl@d &h fé@lﬂu&%nmhamionmemk thabing a Short
| Ssue

tion in a nmanmal peri pher al
Maebargm SsnvmtcaemtreoTheSImnhM@sﬂage ervics Centro daes is oqgrequest of an

scri hed, ve. Varj qus ne.
rpfierhennty ogaere amanie WanSEARGeno o B Al igte
déli%ﬁr AR ArlicSappfidtion if @1d mﬂwmm eccedinlar nelmdrkl iscedchable
the absence of any condition or di sease. These uses
mnﬁﬂihe present invention are described in further
detail bel ow and include enhancenent of | earning and
training in both human and non- human nmanmal s.
Condi tions and di seases treatable by the nethods of
this aspect of t he present |nvent|on dlrected to the

oy

o oy
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sclerosis, tuberous sclerosis, WIson's D sease

cerebral and progressive supranucl ear pal sy, Guam
woelk@saseslt Lewy body denentia, prion diseases, BUIEPRS5/005126

spongi f orm encephal opat hies, e.g., Creutzfeldt-Jakob

di sease, Huntington's disease, nyotonic dystrophy,

Charcot-Marie- Tooth D sease, Freidrich's ataxia and

ot her ataxias, as well as Glles de la Tourette's

In SHOER R St aprgNedriady | 309 2ok etpll FleEROH s hystom apd
étﬁ(ﬁd‘ﬁr cﬁéoﬁe& B8itus df aﬁétﬁ Pitheaupetasionalrsedtusiaf the

I schem a, aucona aut ononi ¢ unction d|sorders SucC
mobilo bigfien iscaistlomed ANt BPbpSIHiBE-IERLES a#bs Iformation packet

(SIE’S (? E{ﬁa\éﬁ sstﬁﬁ%?g%slgfo%ﬁﬁoﬁ i(et'diffé# é{gﬁltergé’ttl’r@fo%ofﬁ&work

renla I zoaffective disorder,

OtRériteiiihals c&ﬁfebfédtto tet® rrﬁeﬁorhymmdhe statiry mfdmiwylmagket and
di sorder, major depressive disgr

thaptaseartain e R S BrogRessipg o 81&% %ﬁ%ﬂ?@@ sypm At e
ovgﬁl%aﬂostﬁé sf'ﬁ@%( g?:% g??l&%rﬁrg cSHtHBAIEheing@ Sentirbugiut the

ani pol ar ective disorders. Additional
nefvdtkopsychi atri ¢ and neurodegenerative disorders

i nclude, for exanple, those listed in the Anmerican
Psychi atri cAssoci ation's Diagnostic and Statisti cal

USBIA A nﬁﬂhc%{ﬁéﬁ Rb. @S%D%mds@mla ot 41 teamtsds a(metheah tind

versi o which in incorporated herein
apparhites doroguerying the smtus vfemybﬂd wbmmeifhe ﬁ%@ﬁuﬁ@ﬁ&wns network

eco nt ch| f oXx
ISB{ﬂWgﬂ &'o? %ﬁ"‘é ﬂ?’l%%aqcan %e use &?(gir%{ é’?%&gﬁlﬁ XLR
and @l mdtﬁfeytel%f)hdﬂé@vﬁﬁ:hﬁlg OFf @AMVTS O). Alsideseritiet] whoti, i IR,
such as cancer, or viral disorder, such uba
coatammﬁomgnmm eﬁﬁarlbers wisiting GF Fapipg %’f@ﬂa P&'&H@f region
ex?fgq}ya%%m %I ta 'ﬁﬁ)rﬁlgﬁjdncﬁx}e? Ags &%eés(%ottﬁhecdéﬁﬁﬁéi’%ﬁre

ases amenable to treatnment by the
sei\fep bt Bl Heaned tepropide informitidnito enqnitied ¢amcernifighthe stpfus and
(IH-INDOLYLSULFANY% - ARYL AM NE DERI VATI VES FOR USE |
lopgtippef HREneWENFEDEFIIORESTE CTI VE DI SORDERS, PAI N, ADHD
AND STRESS URI NARY | NCONTI NENCE FI ELD OF THE INVENTION
The present invention relates to conpounds,_ which
Assthatappioach euihe aimae profildm isatisclesed nsnmzrt&nabw}telmag ication

Wk BB R 8 R d it o ) R e

tgﬁi{%ﬁg? d8us®rd moHlIé tbrifndl [dedicaBit th@ﬁ nfukfr@ot éonemunication
| sor der

pai n di sorders, attentlon def

atteyne Mathtthv mOJmld testmars doyisiide mRICErRgsl iseds gvailable. The

mE@PB ?}f}%j{ﬁ a9 %6 C&f‘f{gﬁa@r apress an%%%tggeﬂg as% f}%e. T flon to

sénfl sBor€ hRSSPss (SNISyronoam ne oxi dase inhibitors (MAQ s),
2) biogenic amne neurotransmtter [serotonin (5-HT),
nor epi nephrine (NE) and dopam ne (DA)] transporter

The Sl Sofii it Gps AR oM nifiSame SSARE Qnird (SMSC)
wheheRAMRESs anttadbiiniseribp shas messagss. kswor@e&jwrﬂltthp tgachings

e e e ot e Seoherhe RSS! Wb
'\Erdg{‘tto ?aﬁhﬁ{ a?%augﬁmy B9ius BE MESROBIR ke ASTRVide. Ifthe

epreession and anxi ety and the
1iUbilE Griniieh] deviceisraveildtle thapst cashingicaions eiteraptis made &g the

il el AP B psgrasteesy e ey PREHR. #3 Tee back

ching o Ao, Y fiefipk ot Barb&bite ¢S eHottahassadd, fx, etnadl or phmecall It
evo Ion o nti depressant mechani sns" fundanent

ﬂamatta@rabﬂltxc af fhieanohiledtunjpal dewiog is depieds then th esa%&%m n
et al, "newinsights into the nechanlsnrof
antidepressant t herapy", Pharmacol ogy and

t herapeutics, 2004, 102, 47-60). 25 Selective
serotonln reuptake |nh|b|tors (herelnafter referred to
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structured review' Pain Medicine 2000 1:310-316).

SNRI' s have al so been shown in clinical studies to
whaows/1zs2benef i cial effect in attention defici t PCT/EP2005/005126

hyperactivity disorder (ADHD) (N. M Mikaddes;

Venl afaxine in attention deficit hyperactivity

di sorder, European Neur ogsychophar macol o Vol une 12,

atteSuys il mehbe deliversdotrat wilb be at lpes postpaned Fif the atfainblity is
NRI ve been hovvn 0, he ffe ve for the

“?ﬂ"é‘&flmqg ?OI’%]PP%@% Olﬁqutwg)lptlsl%gon iﬁtﬁgnce ( Drochowski
R R et al. "Dul oxetine versus placebo for the

treatment of North Anmerican wonen w g% res uri nary

The qessyi thah rfaede to Jeg SHRC comngisel LYY 0 Ocaﬁo

Regglgég p—idlgﬁiot) thé\'@élﬁﬂ %nﬁmrﬁ&atl@hs netwofie H’y%ﬁrﬁﬁg QIR @hfies
stemin epr ession” Prog. Nedro-

of tRs yadbile hatmimat devicSitid MSIEBmc,\hhlah the A6iglk, termginal Z®Yice &9 3

actg?'gf’y{ii@&i&f aekatgeab e SCEn et §5p o dedhe fp v "
detgﬁxﬁ?gcp (ﬂl ?’"R skarfd SHRP FHe SHSTIRNIR by WA applidatiowni@ning

tons of dépression. Furt her nor e,
onéaQﬂM(E,oréiyaalapplicmlonlc&)mebteét@dwe‘ih@%nt of triple
5-HT, NE and DA re-uptake inhibitors for treatnent of
depression. (2003, Bioorganic & Medical Chem stry
Thé 8yt&h 8nd &émoaalzad 3280 pateiiic yescabell & beigheefudifm as
novel triple re-uptake inhibitors for the treat t of
applizptiersel aodev)ce wasits tousend A lqtod sherh mﬁaagvmﬁocwﬂﬁ%n&
tenalm# gt%ﬁ?egss eXJ:l'P%gs JF eifd ﬁéw Anoe ﬂ i Y FindDRMPWhich ones of the

cacy &r" conbi nation studies
varisié ndBid t@@hﬁﬂ dehigbs adcbutrenﬂy atfairmblesand fthus mquc the loaden

DA upt ake site nmay have sq cli a 0
thenetigbrk by nispLing g e by hovs apbils et Gopicts ff Vit e
me?%ag@jsn § &é?ﬁreéﬁx' ety 1998, 7, 89; Bodkin, J. A et

Psychl atry 1997, 58, 137). The
conbl nat| on of an SSRI and a norepi nephrine and

toad st Bt oSO8 Ras ity bR ity of
ad ltmnal@o?c@v'a&%@ﬁ@ ShdinBlENISQ! Pils RuireOheindivigk pemtess to

W tching 1n Patients Wth Treatnent-Resistant |
insbdbneve sofbware (Gr lmdaﬁ: thﬁs gaiBting SofiwarR) 4nd grLy AAQTCGU) |

There.is clinical ence S

SRS oh S O B a1 AT DS 8 bRt HRirchiq functions.
dopam ne reuptake inhibitor induces |ess sexual
dysfunction, than treatnent, wwth SSRI' s al one

Th(embnd@ng/ ofghe |statU§|of asubwAbeTin dgeeBulsr B%plgﬂnigp@qnstlﬁtwork is

TSR o s 1 oy
paten® Epiﬂibhh@tﬂte&ﬂfe@ atshort desdge serviée;pwifoamr(ﬁPmmcE g database
181-186 he sul phi de ng grnula |1 E

(DBt atachads TR eSO isVeCesBRITPS Y BSeaicas Bl As iy ¢

trdn fn?bgfo?llﬁ)% vs'n%lhg 'lcg‘f%ﬁnﬁﬁﬂarp Y Qtofé%eiﬁ R SHREE The QtatusSf the

eat ment essi on . e.g. W003029232(Al).
sefife stibecritiersie caneiet oot sandingrasnme' @dbg hege lofiation tegister

d i ke t
SIS SETBELEL 0 LGB 8 O K4
?Eﬂ“r 3 o%{ﬂlfrl]e% Yhat Q‘ asinQlibdebalAoh g exiird thearth@deraos subscnber

ave been discl osed as serotonin re-upta

is iefihiiitecbfrem dngiddishase DBeof theispyeise plitiogn SPs élfieﬂiatlve y, the

seisoBgpeepeabbooR o Nicke Gl BB o007

descri bes hal ogen substituted di phenyl sul fides clai ned
to be selective serotonin inhibitors for treatnment of
depression. Likew se WD 9717325 di.scl ose derivatives
of N, N-dinethyl- 2-(arylthio)benzylam ne clainmed to be
sel ective serotonin transport inhibitors and suggest
their use as antldepressants J. Jilek et al., 1989,
CoIIect CZeck Chen1 Cbnnun 54, 3294 3338 also

o o
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The invention furthernore concerns the use of a
conpound according to the above in a nethod of
woe@atzent of affective disorders, pain di sordeCHEPADHADS126

and stress urinary incontinence. DEFIN TI ON OF
SUBSTI TUENTS The term heteroatomrefers to a nitrogen,

oxygen or sul phur atom Hal o neans h | og H%g
Thevisarertion deserdhedgn rth?rﬁpne@rmtb%pqr%%ar gﬂi?ﬁ Stipfions to
pre@?&na%élsaé%eq%ﬁ %/%Jnces%gl’? alt eg(rg %ﬁhcm@ fits RrAbdSrdYider

fou
can dﬁkclﬁw&bméﬁm):)sbrwmabmnhemn&ﬂalekgsts and can @Ro Gavidechy |
group. The term "Cl-6-al kyl" refers to a branched or

Serﬂﬁ%ﬁ%éﬂ‘é‘?{aéﬂmpp’@&’%'ﬁ ing fromone to six carbon
atons inclusive, including but not limted to nethyl,

ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl,
Themvenﬁm degerfiredyix uheasmw pRser i restncwdém methadefor Bhephecking

T

systee [ THE ply Baek ﬂﬁ@ihfdrmmlé@ptomwﬁzhmﬂm i cieekiph thestatus of a
but enyl . "Such C2-6- al kenyl roup rra be ‘g‘h@FChed o[
telepninmaumitations subécml@r i ordgt i eoemayofations

Subgﬁlgb‘{grs %ﬁéer%%lﬁ%&l%l nc ud%r%g& P not 1T m t g%st gﬂ@tﬁsﬁgﬁs
valRi, GBI eHabRE ehelplettor!of 1RLLEssEFing spdtdry iy thegk dhepvalidity b€ the

branched or unbranched. The expressi on
subscrapticang] eoay iUk sonys formeoficsedit qoatrgl cy el oal kyl or a
C3-8-cycl oal kenyl group. The term "C3-8-cycl oal kyl "
desi gnat es a nonocyclic or bicyclic carbocycl e having
Thé Sba&a pateat ghtirés-the prowisidnnf] amtpatgteblatabam atjaj shprt &pssage

se&&ﬁ@yﬁy@m %ﬂch ?%:tggci t@ﬁ g{zlglssc g’é%it ers;rli"glrs addo the

ov&h@éﬁg% ltj%ei &@@ fbfin BP"IQQ,% g&ﬁﬁgf if @ nainbbt of(differums datalshses

Including but not limted to
hawytol teprovided:| | cycl opent enyl and cycl ohexenyl. In the
expr essi on "C3- 8-cycl oaI k(en)yl-C 1-6-al k(en/yn)yl"
"Cl- 6-al k(en/yn)yl am no"
BotHjth'e(SG%eﬁ Al KRERONR piitenis ﬁéa&h 'the use of the HLR to determine the
-6-al k(en/yn)yl car bonyl
Stampfﬁh%ﬂelﬂcéﬁlffyﬁl}%?ﬂ% sYBsCEibeh l:ryhplr teachings are not applicable to the

{ tworks, at
morE et ] A ok PR RN epomonictlpaayors ©
leashﬁinﬁb & the @uﬁiés(be{ﬂg)diﬁﬁbnt thirhsHont message queries. Similarly the

-6-al k(en/yn)yl sul

fo
toaphigaiie AehAHON U ey tanctone STk T o gy e oo
Hﬁ{g 'Cl- 6- al k(en/yn)ylsulfonyl the terns
8- cycl oal k(en)yl " Cl-6-al k(en/yn)yl™",
"Cl-6-al k(en)yl" and haI o" are as defined above.

A R e Dbl P TN DT R DL AR broviBtE el o
de%lf}% flehbMahkMotk wmﬁ&l&@m ﬁlﬁiq&b WejiRiris ehe network

tors, sone of onpounds are al so
opemtardvaridonlydssue MI&D@G& wilh 1§ respestivenpiposk prsfig, Tadsppein

mq?q%lh 081?1 s ag?p&%{e}gli}g Sl ftg?}:&ng &129{ %ﬁﬁxga't{h #he YRRAEE operators

to RHb &b BRIbBES 6 edke tﬁéiﬂmm s @fong wheh mhm;/mwmh natveork
serotonin reuptake inhibitors, nora renal ine regpiﬁ
opermer itep ngtveonkd omrptam TRest {BRST ARbDETH, jabprigated fromt o
rdlwg [
nB Rty BRSO Hr et 20 B NSO fe ported.
di sorders such as for exanpl e depression and anxiety.
The present invention relates to a conmpound
represented by the general fornmula | as the free base
or salts thereofwherein the dotted |line represents an
optional bond; and each of R1-R4 is independently
sel ected fromthe group consisting of hydrogen,
halogen ~cyano, nltro Cl- 6- alk(en/yn)yl

~NS - I 1 » I~ N o
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bond. In a further enbodi nent of the conpound of

formula I, the dotted line - does not represent a bond
w@p@sA226pr esents a nitrogen atom In a furthePCI/EP2005/005126
enbodi nent of the conpound of fornmula I, the dotted

line - does not represent a bond and Z represents CH.

In a further enbodi nent of the conpound of fornula I,
Hendeg thitost is etrreitiea prqb&qm efkaw tp deterpiee @ﬁé‘ozlern@m“gg é’gf‘s a
car.bon at.om f PYIN.
suteg by o Snf st At o EP R TE Bhos ot ARTREIAON. A
telécbﬁﬁﬂdrﬁ'@h@ﬁ@é@nﬁ@@&hﬁtwm tofroute trcall, aafak wo an SMS or wants to

Cl- | k(en/ I 1 6-al k
bﬂl@_sr@sgrhe% gr/%&%%pégng%ﬁ%eg %?8@385’% ﬁii’{fgm%‘%“ $R48, Btnot do
so JBeh e ERy LA RAREIA Dlome nepvorke Ly,

6- al k(en/yn)yl oxy, G _6-al k(en/yn)yl sul fanyl,

hal o- C1-6-al k(en/yn)yl,_ halo- ..
Th@preeyiraqsbf(lgwwlfﬁoypt{og% %(gﬁm ?etermlnmg of the home network of a

su%?ﬁg ,Cl-6-al k(en/yn)yl sul fanyl and
al k(en/yn)yl sul fonyl; in another enbodi ment each

)Baveqbeea basmlapemidbmd erroscyssellyemaking the fist gprpgpnication or

Con L ti %gé; ﬁls’)lig}?r‘%ggﬂ‘aglegslcﬁ%%&a(ngﬁ?& l‘l’%lﬁ% other possible
C3 Eleﬁy&%ﬁﬁlgkésﬁﬁl)e}rﬁdor C1d6 ?: k( enI/ yn)yl. nypi ::al ly,

each of i s i ndependen see rom

c@ selsdi omgoerl dagﬂoha@gsg(ﬁsu Y Op@agqrqg(tﬁeﬁ /Cg gfed
To Tt RO Y pbhiat Guelrd dlthéThévll Ak tvigAKent | on,

ncerns such conpounds wherein at Ieast
one of Rl 4 is hydrogen; in a further enbodi nent at

BTN N AR T -
mlgﬁgﬁ &Mﬁfﬂ% Wl‘%cl:h %égl% @%dﬁﬁbﬁél'costk ﬁn@trﬁiéfdem@[ are not

ound of formula I, Rl
aufonsHtiegser inlanﬁ nétworkse(b),esitise dimbert ijtabﬂm d@tghﬁpg@% nejrexist for

formul a | i.s.selecte r.om,t
ok spumigapr ey <6 ARG, Figh i o el PGP B 1o e ),
sirfea sgc H&L B% ? ngéﬁbfallsano@ulﬁia&am)arély airmachlsubsmm
I'S se ecte the group consisting of hydrogen and
cheflgeh- al k(en/yn)yl. To further illustrate w thout
limting the invention an enbodi ment of R2 is
hydr ogen; anot her enbodi ment of R2 is
ﬁgcﬁ,f%gﬁ@e{,ﬁm yl typically G -6-al kyl such as nethyl.
n a turther enbodi nent of the conpound of fornula I,
R3 is hydrogen. In a further enbodi nent of the
conpound .of. . e B or at
n@?cgt ?ﬁhge %&%ﬁggrlgtgo eerlruﬁﬁatF gbegﬁé‘gﬁ%&%i%m '{'(I{}g ically,
le%sigﬁlfﬁﬁh&ﬁtﬁaﬂefvtawmte group consisting of hydrogen
and hal ogen. To further illustrate without limting
the inventi on an enbodi ment of R4 is hydrogen; another

OSE?? %ieﬁr.recge’bt f e r#rése?@inﬁ&ﬁi&n%‘ﬁi&?&oé‘e' a4féod hid &system

e conpound of formula I R |s

whitheasidd ofi¢ medmgymah@wlsdgerrgf the mebilepone

(ﬁgrs?l%}) cht:‘_laarggl?&é tmx%//q)g agr;qpﬂ](an stbscriber of any of the various networks
gﬁé? 1@% h%ﬁfcﬁ@éﬁé'sgst@m mQIweﬁ‘mmeydorresponding status

n/yn)yl am nocar bonyl , di - .
mfemaﬁoh(smﬁ ad Degisiraitarainfymation, ﬁwpgqrymf@nauon and/ or location
- al kCen/ ynJyl oxy, C - -al kCen/yntyl sul fanyl, hal o-C
oxgnagpg( en/yn)yl, hal o-C 1-6-al k(en/yn)yl sul fonyl,

hal o- C 1- 6- al k(en/yn)yl sul fanyl and

C -6-al k(en/yn)ylsul fonyl; in another enbodinment RS is
sel ected fromthe group consisting of hydrogen,

Cl-6-al k(en/yn)yl, C3-8-cycloal k(en)yl and

C3-8-cycl oal k(en)yl - Cl-6-al k(en/yn)yl. Typically, R5
is selected fromthe group consisting of hydrogen and
G - 6-al k(en/yn)yl To further il ustrate vvrthout

Y T o —~— "
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consi sting of hydrogen, hal ogen, cyano, nitro,

Cl-6-al k(en/yn)yl, C3-8-cycl oal k(en)yl,
w@308A23261 oal k(en)yl -C 1-6-al k(en/yn)yl, ( -e-BU/EP2005/005126
n/yntyloxy and C _6-al k(en/yn)yl-OCO . Typically, R7
Is selected fromthe group conS|st|ng of hydrogen,

hal ogen, nitro, Cl-6-alk(en/yn)yl,

It is alsé Qe nblpultgﬂtbeqnvammbm pRoadled ewﬂgpd)u,%mg@ stwdard wep browser

further illus V\(%thou limting the invention an
1o aGFRRSdPieERpLQEy 2 ?gl 8584%h, anot her enbodi ment of R7

It is FurlRIASR I Ukt 8Fthe fﬁlni&lﬁoﬁ)fo provide an eﬁ'ra:mnh arethod of sending
enbodi nrent of R7 is nitro; another errb gcf i S
meSnges tol Rokile/ satiops. Inyhis @amtr:y MessageR g;lot E rﬁ@pﬁﬁessages

?{]}lgfrg 41? 'Z%,%Qé{ﬁﬂ{ angrffoﬁz of 4ta tBndbrth ThY %B‘Q)ﬂ'é Stétion.

y suc as met hoxy; anot her
enbodi rrent of R7 is C-6-alk(en/yn)yl-OCO typically
G -6-al kyl - OCO such as Me-O-CO-. In a further
roiihleseTHAiNg pECiEEYpound of formula I, R8 is
sel ect ed fromthe group consi sting of hydr ogen,
hal ogen, cyano, G -6-al k(en/yn)yl,
Th@n&nﬁw fel)a'éd(t(oem)‘lylhﬁd for obtaining cross-network accessible information

| kK al
P?tl asmg (R (‘T%P%?lﬁgnsfﬁ SL‘PE&(,SE s(fq.)sr ‘%ehg gi;he oﬁ%h bbbl
sta?ﬁ efln rfﬂa, B sé&dokll 8fep ol H¥finiAf Ene or @bie subquerie@ Xy accesE@ross-
|

[ustrate without ITmting the invention an
neemrk: dcessiblednfoR@atian, kyhirdsiemof tiansmitdng s#E SHPGHSHES 1 RS

o (@ilﬁhal tws ai ¢J (c:rrég as.&f Reffid c h %cce%)sib(lé h#gﬁl?dh]o {lé;%oﬁ}?gll e)}/) of returning
res?m@:'s% kil sSbtflrias aﬁ@tﬁhmly a Gfibsteprof estmdtigneit mobil&Gation

al k(en/yn)yl oxy typically C*-al kyl oxy such as
infosmptinny genprpted FOrRSAETCHIOBEi nent of the conpound of
formula I, RO is selected fromthe group consisting of
hydrogen, hal ogen, cyano, Ci -6-al k(en/yn)yl,
THederdn C‘dt@ésOﬁétkr()ﬂ@aqcbsmble mformatlon” refers to mformatlon which resides

within g0 H O /OPA PRMANG e G tsCB o i am cpfity gl gother network
%&g'bg@éd'&ﬁ B%oﬂxfecﬁﬁ Gittﬁg 6 REAWOHE, D, Guithoupadding additiafal

rogen, a ogen, Cl-6-alk(en/yn)y

|
eléinelﬁs at tecentigming|of the nebwork far ﬂp@wﬁs of acopssing saif,
further illustrat, t
ingapB st SSRe. § cog BF Sijeimich ofiflif Astibie %ﬁf“hg?‘i%
et camnbm k operat
bR B kRt £ s s pcid
almthesnatvmrk operetor agrebébafsw O%Fheé{l Sraﬁ 8¥%§F°%tﬁ%‘§d| nent
k

oShefab s KRRt e ngitatiicd o
aﬁnﬁﬁ&&ﬁ{aﬁﬂﬁ whd/6 ERrwoskihg Aifdrmation.dn dhik gontexd- “Beervegsng

oCco. | furth nbodj ment of th

ALY S R T T

f hyd h
o0 R RS T tn

enbodi nment of R10 i s hydrogen; anot her enbodi ment of

R10 Cl- | k(en/ |y .C1-6-al kyl h
T e S Dol b P b
rclzggs\ﬁ%ﬁbﬁ g{fox\'}'\%ﬂﬁﬁ eRdgitionsAdhiER rdocion enformatioth Registration

rein halogen typically is fluaoro o
nﬁbimatmn wddld mehide(vdrﬂtlsm )aynohlé pheng isyegistered vgling g%vork

such as cl oal k t

opgaies e BaPhgpe nee o B Rt ERgtlor b idrharon,
v&o\ﬁﬁi Hhliy whethesa Bhénesk @ahéd/dn &id hds netvkork reception, or tume d off

6-al k(en/yn)ylam no typically is Cl-6-alk

od out(s@e theseavletage mem)nﬁl whieh neiwerksthe ghonp is cuge tL Goammg in.
1-6-al kyl )am no. Cl-6-al k(en/yn)yl carbonyl typically
is G -6-al kyl car bonyl . G -6-al k(en/yn)yl am nocar bonyl
typically is Cl-6-al kyl am nocar bonyl .

(l'i-(Cl-6-al k(en)yl)am nocarbonyl typically is di-(C

ﬁ-
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anot her enbodi nent concerns such conpounds wherein R10
is different fromhydrogen. In a further enbodi nent of

wo b@saeszppund of formula | RS is attached to pPGI/EPINS/@5126
of the indole. Such conpounds are enbraced by the
bel ow formula I A: wherein Z, the dotted l'ine and R R10
are as defined under formula |

. f the )
Loctatnbn diformationris inforsention abewtrihe bcaﬂqnsofathe Blogﬂe stapiory imhich

o B b e A0 BLORAA PRl igromene
i ndol e. Such conpounds are enbraced by the bel ow

formula I B: wherein Z, the dotted |ine and 0D are
Theinvemetianalse @ﬂa@tses @m@thog for Seﬂﬁwgme%?g%%@%‘%éﬁ% nts

me{h‘éd A% ¢G§F ﬁtg registr@ttonGtis, SEERpEdIRXUs 6f 1dcRtidHbfn

ment of tRe compound of fornula
mobife stemh of Rl 4 is independently selected fromthe
group consi sting of hydrogen and Cl-6-al k(en/yn)yl. In
a further enbodi nent of the conpound of formnmula | B5R5
Thé fvErkid dﬁk&éﬁﬁéﬁﬁéy{fm h'?luéryfdéweh e6mpAdinglh qeéry redeiteh for
compoun formul a I B, each R6 9 are hydrogen. In
accapfing 4 regnest b olienaTInORSF SUDRETY: §¢f}%ﬁ§ﬂ2§ for; gepgiating Ang g more

R10
TR RE, R o Tl e v
and 61 &SRB raspohdts réveiled fidin tHe otieoh nmmﬂwnﬂs Arresponse

enbraced by the beIowfornuIaIC wherein R R10
generaoris vded forrelyrn s erapest sespomss tp the 1 ‘Fs ﬁ%‘ﬂ&%ﬁ PR Or more

suboquergrde Eec‘s reI ated to fornul a I is al so an enbodi nent

In a further enbodi nent of the conpound
of formul a IC each of Rl 4 is independently sel ected

e R A B Tl B RS s
mt9¥lgd;l ﬁ‘erfé@ aﬁ;ﬁﬁmff%g gﬁ:ryulﬁﬁﬂé@ resPonseS rdd¥ide@ RO usstal R4

ogen or a further enbodi nent of the
inf@ﬁﬁatmnd of formula IC, R5 is hydrogen or
Cl-6-alk(en/yn)yl. In a further enbodi nent of the
compound of forrmula IC, each of R6 9 is independently

LG \%Hubﬂ %1&5&5@ RESNppRtdtio pdgrity dutegave, embodied on
Fuﬁtﬁfogeﬁ%‘sfcﬂ'cll - al k(en yn) yI n% pﬁfgr yn).yl ox
rquéqr I;’Xn ¥1 with an
aoﬁmp@tmrkqd@hl/eymdym IRBECH Y a@ cO dare
gl atgg Ie %b’ haIyC,(,?lle ﬂgxaqeq,%;@h{{&%{yg)rf%%%k lﬁﬁg are%uest and a request
sgonﬁ:'ﬁtdffa@é‘f(ﬂ@étwnmg(lP@est%pbﬁsehydr ogen, haI ogen,
6-al k(en/yn)yl or C -e-al *en/y*yloxy; and RO is
hydr ogen, hal ogen, Cl-6-al k(en/yn)yl,

Cl- | oxy or Cl-6-al k(en/yn)yl OCO. In a
éﬁgf(tﬁ{: éét of the conmpound of formula IC, R10

i s hydrogen or C].6-al k(en/yn)yl. In a further

enbodi nent of the, conpo he dotted
Fig, Ishpwp abags o¥eryion ‘ﬁ’glc%'l‘d;mﬁb %¥onpounds ar e
r AWM fveh a | D (ID) wherein R1-R10
Flgr% %g@ga#?%ﬁxéggﬁu er for rrtfﬁﬂa | . Any one of the

Figrtb osthions latdetailed aVetrdleWthftm AU SETVETs al so an embodi rrent

of fornula ID., er, e &1
Figt4 1pMSra OVtSVleéV Iﬂtﬁ’ﬁqa‘h@o‘“é? q%?%‘ h@%m?&
co%ﬁhﬁxﬂ@z{to%@?&%gem of the conpound of for mul a | the
ot fl né does not represent a line and Z is

Fisusashowspoignaling foveshartinagcargancsavithms sorhadinent Ofé‘e
I wherein R1-R10 are as defined under fornula I
%Bne of the enbodinents related to formula | is
Fig! SostRvsenfaabiérnsialing flow ohereinl acortlance wWithr anogher embodiment
enbodi nrent of the conpound of formula IE, each of R
ofathe inNeatoyen I n a further enbodi ment of the conpound
of formula IE, R5 is hydrogen or Cl-6-alk(en/yn)yl. In
a further enbodi nent of the conpound of fornula IE,
each of R6 9 is hydrogen, hal ogen, Cl-6-al k(en/yn)yl
or Cl 6 alk(en/yn)yloxy Typlcally, RB |s hydrogen

o o o ~A ”~ o
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4- Fl uor o- 3- (4- et hyl - 2- pi per azi n-
1-yl - phenyl sul fanyl)- 1Hindole
wQ@ 208502826t 3- (4- et hyl - 2- pi per azi n- PCT/EP2005/005126
1-yl - phenyl sul fanyl)- 1Hindol e 5-Methoxy-4-nethyl -3

- (4- et hyl - 2- pi perazi n- 1-yl - phenyl sul f anyl )- 1Hi ndol e

5- Met hoxy- 3- (4- nmet hy1- 2 pi per azi n- 1-yl - phenyl sul f anyl )
- 1Hindole

Det4il Yiidh bf mEBhiog - Pi per azi n-1 -yl - phenyl sul fanyl)
4- Met hoxy- 3- (4- et hyl- 2- pi per azi n- 1-yl - phenyl sul f anyl)

Fig | Fhovs DR DRSG Fonlieration pla ol eha SioBiIB SEAVI 10 the mobile

sw1?ch§’§ &hﬁ‘e@fMSC 0.hué viditgd Joeationiragister (VLR) 30, the home location
sul tanyl)- 1Hindole

regrﬁtek/ﬂ{hgf ?lé and Mzﬁwa;gM&Cp’g} argicponected over a network 50. The
nebgox}\{;e% r@?#% Y le&ﬁé}% 11\ oEéL E'ﬁnb&ﬂﬂlleﬁt of the invention with ports 60a-60e

pI per azi n-

—sd- ce\ﬂed@l?ﬂﬂ Yotta (ISIH’))—- tolwhicinthelmobile switching centres 20, the
2- Met h 3-

i perazi n- hn sul f.an
v1s11q¢lpgajtgngegsqqggq},p ¢ horpe qy‘pg%q 0 y and the Q’atgway MSC 70 are

phenyl sul fanyl )- 1Hindol e
co"i’-e%g‘%'hyl - 3-(2- pi perazi n- 1-yl-phenyl sul fanyl) -
1Hindol e 7-Fluoro-3 (2 pi per azi n-

Th;g%é‘ﬁ%] VG S i agg%é? {paqu‘gﬁ é’ﬁw(’yﬁ B89 gﬁd} 3s the public

w%él’[ PQQ lﬁ)né n@ﬁﬁ&ﬁ’(FS"ﬂN)Tth M'mt@gm(eassﬂvﬁlﬁﬁ di?glﬂa} network (ISDN).
phenyl sul fanyl )- 1H i ndol e

Cofinddion betyvega @ﬂlep ppaatars’ mobile WW‘M]@W;? peqiidedfhropeh the fixed

llninWogﬁ%(ﬁﬁxg bé% ;ﬁ)(‘?éh%‘ékcgﬁ‘%ﬁf %! Binected to a base switching

cen%re"—(B@@% 00 AyHiEH R)h 'aﬁrn 3niitictedt@a ibase transceiver station (BTS) 100.
| sul fanyl)- 1Hin

MilEsiations. 1q @rein perttact with ﬂl9ga§§r¥&1?§¢%‘(ﬂfﬁféﬂ§’¥l)‘°9 ‘H i ndol e
4- Chl or o- 3- (2- pi perazi n- 1-yl -phenyl sul fanyl) -
1H i ndol e 7-Chl oro- 3- (2- pi perazi n-

Asleydritiel @byves the laomyd Jocatio-registet 40 and the visited location register 30

arei«iq.t'\fhtq%: vglng‘rg %}Q?eh@qta]gz Qutpqllﬁ é}ogﬁl?q gtg o4 10%dKhdoted to the

neémﬁé lﬁ *a]ﬁ& éh%gld l)trangdétlet\ﬁeen the home location register 40 and
t yl - 2-pi perazi n-
ﬂlelwylltedlbemoln&agﬁmnw )suchL &4 searthescor updates are handled user the so-

caliedyl}/lpg\i% ﬁpp]éqﬁtlpgﬁ’#)@@é) %1% é1%t\Nork 50. Similarly when a mobile
sta?loﬁ/qtﬂ?%ﬂ ﬁémrﬂﬂeh‘)éil 3érvBd BE b Ffdtbase transceiver station 100 to
e

nyl sul fan - 1Hindol e
anathmcdﬂysleréd(bzy my bae frapsseiygr station 100, the handover is handled

over %12 nggﬁgg SQILUFE & F&%ﬁ é):f'ﬂ} ?l\'; )ﬂp 1cat1fﬁ_part éﬂﬁo include, but are

n«)'c’2 hﬁ@feﬁ ¥J|> tAnéattiBhdRIdt€l 10- tﬂe wpdapihg ayd delbfi@anyf Ipeation information

g 103‘-“@21981&@'? Buithe wedptings ST Bioffes iy e e IReRsioe
re&‘ﬁlef’r&ﬁ‘gm . - (2- pi peri di n-4-yl - phenyl sul fanyl ) -

7- Fl uor o- 3- ( 2- pi peri di n-4-yl - phenyl sul fanyl ) -

1 ’t Ig?lg]l%ly ﬁl}v%ngql)# hash 3 gi C%H)g(f %VII Irtre]spfa'ctyto tl?eheexrl@ﬁng GSM network,
it ?ﬁ %sﬁg@(ﬁy télét tﬁﬁtlﬂ‘yénh% (Al RioResh 8t Byyfes BF witREYhetwbike BYeh as
CBMA UTDREAS -3Ranal WaFS mhitwerksy | - phenyl sul f anyl ) -

1H i ndol e

7- Met hyl - 3- (2- pi peri di n-4-yl - phenyl sul fanyl ) -
1Hi ndol e

4- Met hyl - 3- (2- pi peri di n-4-yl - phenyl sul fanyl) -
1H i ndol e

4- Chl or 0- 3- (2- pi peri di n-4-yl - phenyl sul fanyl ) -
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Exanpl es of anmoni um and al kyl ated ammoni um sal ts

i ncl ude ammoni um nethyl-, dinmethyl-, trinethyl-,
weewgh2525hydr oxyet hyl -, diethyl -, n-butyl-, seRchEP3N05/005126
tert-butyl-, tetramethylamoniumsalts and the

i ke. Further, the conpounds of this invention may
exi st in unsolvated as well as in solvated forns wth
Attpdhed teosof thamopile swisphing bentres L) dsa quesy; servers! 2flasds shown

. et | and the Lj - ,
in 1550 15 g st es 408 Saap oS R Efiked W8 g FfeBile 6ihing
centr@GORKOREE 8 Fixell 1ib nstwoily 801bf could Bhincopomtedidto omobiie

pr esent 1 nvention may have one

switabirtgr eentra aOiTﬂleiq@,leqyrﬁe@@ 420 ing e%%wr%%\%t@g‘%’%gﬂé jon it is to
trarfsl € the FRABEIE BEBatBd by P@&‘g‘éﬁe% $20 tPSrofRBRNREEH the

par Yy pur ical isonmers and any
netivoik, The Furidiienedihd quetwstrvey 120 swdtrbecameeleareswith referegce to
m xture of stereoisoneres, are included within the
theggapBledf the i nvention Racemic forms can be resol ved
into the optical antipodes by known nethods, for
exanpl e, by separation of diastereoneric salts t ere%i
Notd thix thebagit cardiguyatipotshewn iFig, 1 isrrnly preembedigientRd a pul

pti.cally active a ecsC J AN
] G e ATt AR O B RBOB otvb BEATE Dsiet ol
regibdrh 86! caBR b RALBSs hiadhad Rrbr¢nATheMobilaswighingentres 20,
optically active matrix. Racem c conpounds of the
Simidakyethtrei covlshd whltiphrhameslocationregisiesd?- i nto their
optical antipodes, e.g. by fractional crystallization.
The conpounds of the present invention may al so be
Thé @86ty \s66ePY20 has f RonTrhd dint &f cothecsedetioeorpaiuger system or a

derivatives. Additional t hod t he r.espl utd f
comeaoSigeasi el RO £ L AR 128 he

b | i ith6 USHE: ¢
Pl 3 g 1 i R e e
usdRais armerkatic@n B (Ras dhis s ot ditnitidpeftheunvegtiom @ys@mggf qyample

B2 e L St B il o
“mg%ﬁ%%gf%%ﬁ§%§$égﬂ&k§dﬁﬁ8ﬁ§ﬂﬁ@wﬁﬂlibﬁ&ﬂmﬁapmeSMﬁmnd:

fully or partially saturated ri
Explostre bising aprappbeation progiem samirg indhe BEWESET RUSPiy i s
be rmed. [t is i.n i,
watkpaiis! R sispitpic Qisio) e ok o REMIRRRR by the
protBEITRS fHeCseh B Batioi S22 which prbessssftham end reddysdin to the
wthin the scope of the_invention. Likew se nnlecu“gs
queenigr A2B6Fe oY Seresst2) Seatien Bese TRSHETAP g ARpoDTa
e tric 480 | ' ch
oA R 088 o 08 B A b b o
cithien b iptepRitel intothe qubryt deever d2(oniveis sephratthentity)etanslates these

inotthe SDPADEHERED D30 Forg 0 B P LE PYRTTLDS Fepre AEend Honce
ov%gg%%%gﬁgﬁéﬁsigégﬁbgngtwom e i ncluded within the

i nvention. The invention al so
enconpasses prodrugs of the present conpounds, which

AR pé s grc el sbERat DT s AMAAIRL0R, Bcer o i >
L{l‘i{s is%{}?po%’ Pﬁg ANEE St tHewaRBStia 1305wizhesto dalowgshethdrla tasticular
ona

unc erivatives of the conpgunds of the 8f erakﬂd
mbbilewthtion 110 Havig pardrulnriderification b dtp GRM Fraiegp] s wo

convertible i [VO i.nto i :
b G avleptatpR ISP Ryt { MEISDNG bl RARAURA iR Rown
wiEREEsHN/6% (5.6 int“RRiseAbeY, tand)if gy whidhpatwoikarperstor it 15
sui tabl e prodrug derivatives are described, for
exanpl e, in "Design of Prodrugs", ed. H Bundgaard,
El sevier, 1985. The invention al so enconpasses active
net abolites of the present conpounds. Sone conpounds
according to the invention inhibit the serotonin
transporter and are thus serotonin reuptake

-,

.

1C

S o - e
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HT uptake into rat cortical synaptosones” and
"Measurenents of [3H] noradrenaline uptake into rat

W@ 0osi128F1 synapt osones”. A further enbodi nent POHER2005005126
conpounds of the invention having triple action and
t hus being serotonin reuptake inhibitors,

nor epi nephri ne reuptake_inhibitors. and do ] ne .
rogiikugs BB (inpisp At Bome Negvptk) BRLPhich SOHteY (Bt PREORIR iSon
' lal, IA IB IC |ID | E
1OCE%S%L@$§og%a%%g€C§nS 'trmtjhgreof for use as a o
medi cament. An enbodi ment of the invention provides a
Th Bt Soworksatiopel 0 gsuer BuEY FRugd ihe BB GHAA rining on
thetRbwse:."EeaRibrAualt id SASIA 191k fehdcsBlatiotn SRI12E and thence to

acceptabl e carrier or diluent. The conposition may
theaqueryr seseer A29. Threajuefy sameerasspercs MR gqBestformul a 1, | A

. d i bed, ) . ' .
s oS S ST 00 L bR

to THRMBHIIR sbvitcl'nﬁ% chiitre 203, ThEOMAP lefelased isahé highedt possitde. Bhe
salt thereof for the &r epar ati on

of a . .
MAR sommend s ssat sty arivpdy 04 1Rdhe home lasatiorfesister 40
di,se S Olos | Sgrder wherein a serotonin reuptake
Wl\l?hﬁecl tor i eneficial. Such pharmaceuti cal
conmposition may conprise any one of the enbodi mnents of

formula |, 1T1AIB, IC | r | E described ove,. A
ShpThNLAT 5686 B SUeSPS e e REABPRSE SroD the 206 ierpilional,
M i1§a§u%9£ﬂb%ii I&nﬁﬁcgtﬁhr(mflﬁl);]and ks mbiRle dvidtchidg centré buaber in

ree base or a salt thereof for the preparati on of
Glebad Ml @@BUubimat witldepesimeddron the $Heanetwerk: YA thequegy server

: , e . ) . . .

12T RHeReE Y D R AR Te REBIS Boa LA dHo)

i.epﬁo%g% B8t ahe GRBIO Slatib® 11 0TRregioterd] GegaBstmmng, UK or RESA)
enmbodi nents of formula |, |A IDor IE

B, IC,
and éixc¥obideiNatyork Code (MNGek-. dhgrlmerastyorls opegatos ofi eyt i on
| at to t f | | | '
subgerbirst g Ypitind B TioB1e M SeH e Rlatfofit S8 2 hashlbesd Ba

datdb8sePnARAhAlHieNa tibt ¢f cobatiknaslmétwalk aperaiars iand dhreréfore the
the treatnent of a_diseas di sorder,

r rein
serdert Gt b doat s yome ot ke RiviseBrork of the
enefi gl aly. § r ' SOBRRSWhikaRtiBR Y30 or oth

megfhsa6e” Ty TG ER FROE HalsiAbadORRECHBRIGRIZ0 of oher
appfeatibh; | D or | E described above. A further enbodi ment

of the present invention relates to the use of a

compound of formula I, IA IB, IC IDor IE as the
T%é*f i023fpAtty Ani§AL huhBEPIREH b6isisls T RS @RAIRlcodn (e, 4d for

ar nacegut osition for the treatnent of

ihdTlHean® fir Gtrmanyepllowsbby e oaeraisp IR BT identitying
nor epi. nephrine a dopan ne. r i.ahi i i
iy e Bieh (g DR ARG L o5 e sk e Bhdeake 124 .

. et 109, fiTH@ehtIoR Absut die durrentilosation ¢fABe
asF%&BF%%}?tlh%ﬁ‘éé ISh:i‘%&f]lirgscri bed above. Am{grrt h(gf egﬁﬁgjrmsnt
mobilé stetiaonli@rman dhereforebersturaed fiem taganslysis o dhs of

ormula I., | | | C, . @
Algpetydlevme pe piapa eyt o pidiol A 3%ty
SRR chftntioperatdiontwideti thenhotile steftibadil ) decutiedy degisered.
pai h disorders, ADHD and str gagé\%ga% h{éccgnti n?g 49)
OnrexamplerafiacGT M?%%QQOOW@E O S SR (ai9ss™
he, use I, 1A 1B IC ID
\%ﬁaﬁpgeggﬁ?ﬁ?)fr?egg asg%gﬁggﬂ%gf[tge%%%r eof for the
preparati on of a pharmaceutical conposition for the
treatnment of affective disorders. To further
illustrate without limting the invention, the
af fective disorder to be treated is selected fromthe
group consi sting of depressive disorders and anxi ety

di sorders. A further enbodi nrent concerns the use of a
compound of formula I, IA IB, IC IDor IE as the

o o o N R T Y r

.
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fibronyal gia syndrone (FM5), overall pain, back pain,
shoul der pain, headache as well as pain while awake
wap@sdes2sng daily activities. To further ill usPCHER2005/005126
without Iimting the invention, an enbodi ment of the
i nvention concerns the treatnent of fibronyal gia
syndrone; anot her enbodi nent concerns tﬂg} treat pent q{
e whiC

Supposs that thprhP regysstails. nietrase A TeSPEREPh Do gfacTate

ca k t ﬁEGpﬁé th& REGRHNRiyer,
Wﬂ]{m’é'" 1§§{1 Rt &% Tﬁ%u?‘ge?&%acjiaﬁfd&not e?&gnt%odl ment
i.c. aarpaiTk erbhende; eafromrihe MAappligatins; layeroke M ARSHT Ga¢R-
concerns the treatnent of pain while awake and during
daily activities. In a further enbodi nent the present
of *)ﬁ’ﬁ@ﬁlﬁf ﬁ’lfbrés@‘ hsaﬂl@ ﬁeﬁ@ﬂt BRoGde Thetivotlotiacsitt In fthlﬁ oasmtha

or |E as the free base or tth
MABmarsamdrmoutdn@t bp@p@pmddﬁlﬂan aaﬁl\fﬁﬂé%@&a@il g on the query

1ssq;§g£(0t§% Hleoﬁ §§}'%éli Lﬂg)e 3 ééS%ﬁ| r@}ﬁg@ feh%%ﬁ%l M;fg&%"ta‘ﬂts%er of the

for@lpR a6fork.Nvention rel ates to the use of a conpound of
formula I, 1A 1B, IC, IDor IE as the free base or a
salt thereof for the preparation of a pharmaceuti cal

TWO%%{%&W %Qdésoaﬁ;%wﬁtérés@at ment of stress urinary

treatnment” as used herein in
i) ko RatSubscrtiet. This wiilivets thabthedheliledtationi1Ae tewdichshe guery
prevention as the case,

t h t
has; heen gent deRet regivtered; vHiR ‘r"%rjﬁ%f“’egetWBI aSrPé*f‘{ﬁ‘&H‘eggtP %éfgggar i ng

subcf gppound of fornula I, conprisi ng deprot ection or
Feavage froma pol yner support of conmpound of
ii) msm |sa~,swbemr ThiBindieatesi that the miobilel atianil 10 iR gogisierchyvifiniés

prevj ous descrlb
horgg (98?1‘@{% FN b¥18{1%18g 104 %?do%g%ﬁ&k%%% %Z’é'ﬁfoﬁﬂ@!sta@on
SR gELONSo e hahe eRlork Avae tinerof dhesquerye Thissgrarsays that
p ar maceutl cal composition, The conp ﬁqe{]dti} t&
no lovation irfornzationivan be ebtaised singe itinEOHely ek Bfnq(i’é}ﬁ sfgion
dmnl 3t avalid
AR SR B SBRR 1 i efng o0 v
sulctib@t single or nulti pI e doses. The pharmaceuti cal
conpositions according to the invention may be
formul at ed vvi th pharmaceutically acceptable carriers

ThR bl 8{21‘ Vfakd r_gﬁs s ¥ortnBRd cdhevR tRejvaMaivms, piitity 1
ents In

exXcCli pi ccordance w th conventional techni ques
and PEbrigs0. The seasol forlthis éxtharasReerhome dvatiaheegistar 4 deongef the

P t f Pha 19 .Ed
mest Bt él%reange escal et Of 8 Pupl Bind TR v 8 corllif fondor
or g%?ﬁ' : ﬂ@%r&%ﬁﬁ%&fé‘dhé@ﬁbﬂoefd%ﬂ%b abeed 16@tion register 40.
ration

mnis suitabl e route such as the oraﬁlé

Sa; ﬁnmampre;mu all qmammlmggs are gpmedintelyi 1epoiRd iRgea) e

hofi oS PEE10. TS L hCL SR foey ot abways

reﬁé{g RESNStion Ot the mbbeleIstkion 1l DO biadvegomlint in Meai?ﬁontysl is
Intradermal ) route, the oral, rout [

deplgeééfor@mntyt onjgent resiggss and iithig cpsedpe bie Sheatien pegipter 40
giy e ﬁf} 1ast VRS Abta it {1%59&!8 ' evER1Ihd Litfbnf NEnAGe RS

trea e nature of the condition
mbBildRation apgsirstodndibate deit theemobiter stationril Odhollme. The
phar maceut i cal conpositions fornmed by conbining the
conpound of the invention and the pharnmaceuti cal
bl 12084889 Yo Petivage bftha
s@!@%ﬁ %@é@%@ﬁ%@fﬁg tIslﬁlat ?iﬂ?ﬂolia t he di scl osed
pﬂi@mp emtusf Agutivirity etrecmestomorksmllﬂﬂmmqtat thevarkspation 130

conveni ently, be resen uni.t Ya 1
wisbPH R TS OR aesrriop gHay or OF B orh b priority

this invention are generally utili zed as the free

substance (base) or as a pharmaceutically acceptable

salt thereof. One exanple is an acid addition salt of
a conpound haV| ng the ut| I|ty of a free base V\hen a

o Y "
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gel ati ne capsule or sterile injectable liquid such as
an aqueous or non-aqueous |iquid suspension or

wa@odoatiz2nt Tabl et s may be prepared by m xi ng t hBCHEP2008005126
ingredient with ordinary adjuvants and/or diluents and
subsequent |y conpressing the nixtUre in a conventiona

tablettin chi ar ut i osi tion r .
reqatanbest HFCIIN VAL FSOFAER TR e 15 e A toueh i
will B8 AHHGHSA tHAk R erf%'o%rtaﬁﬁ vy 't]Rﬂ%obﬂE SHRARINSI1ONSill be switched on

suspensions or emulsions as well as sterile powders to
in thés casg)onstituted in sterile injectable solutions or

di spersions prior to use. Depot injectable

fornmul ati ons are al so contenplated as being within the
The $RRAHEH dELALRT RESHithih BMEBE 1 for a numbdr dfequerier andt er al

adm ni stration, solutions of the cq oun of t,P%
coinhingtionsoef queries. &Expmples gfithesrsare &gty e fallo able 1.

propyl ene gl ycol, aqueous vitamn E or sesane or

peanut oil may be enpl oyed. Such aqueous sol utions
Tablequl d be suitably buffered if necessary and the

liquid diluent first rendered isotonic with sufficient
saline or glucose The agueous solutions—are

ok imatiba Mypes u| t abiSebgueryi Fypeavenpus, i Ansven opiions |

subcutaneous an E rs{eﬁ“g@(rolfg,gdg@%erajm Ni YRR b @f «Ndw

terile aqueous arefall readily
%&%th l'e by st( ~us hnl ques kpown to those

? I n the & Lrtsu,no f-ort ||j c&w[bd,bb 7. kllﬂ)%vn”
pr epar ed by di s$e actvre—-Rgre 5
possi bl e addi ti pklonwﬁptwgﬂq PAOTL CorMNG qrosiknown

Regeptionon, pr ef ¢r NEtwork degin statusat of AIET, ,gg% "”,z th fached” _
mfbmmation t o t he | dNetwaskl Istenayne, st £ qundirpfimesor own

solution and fill CogenttCountryui t abl {Coumpry Prefix of GTiof MSC or
Any suitable additive conventional |y used fumknbenar t

5tBe added, sUCTuAEntNOEWOIK Y ageft s, “PINECEor amkn@ey”
At indtidant s, etco iygr suitable adm nistration forns

| ncl ude supposi {0k fren: FCbatioR M 0T of MSCTBE unknown”

gel s, inhalants, Pt SeLg "“L =
typi cal oral dosa wéﬂﬂcaﬂ{‘géeﬁ?% ng¢ o ?}3%% or,, ocauon

0001 to—about—100—wgikg—botdy—wetght—per—day;

preferably from about 0.01 to about 50 ng/ kg body

wei ght per day, and nore preferred fromabout 0.05 to

b giglln‘é SaiQH¥e 08 iBRhHAE thelqierRsiriét 1908 Gehdatd iore
In%éé#%rraégja sa eg such as 1 to 3 dosages. The exact
thelosegequést ko 'dheme’mbrkl BOsThisimight bappen oyhearmOTREEBPIK

d trat th .
infagRRanon syTenpire i Dy e agls S bu R G SFLEIT n this case,
the Iﬁisi&g seit e? o2 bgebr&\ﬁﬂ@ Wit bnd eRbRGuBNErR gyne%tmqaﬁtaa shown

treated and other factors evident d
schﬁnstmaﬂkun Figi 3i The $subquery Searaiosy 1A agesrs tke qusyy request issue

SRS P RSBy BREGERE By s

mbf 6f tHQ Wefyogeﬂélfaﬂﬁs ()[i3) |Ead@|6f thie Sﬁb@ier}ogemraﬁors rlZ(rgemarates
tinmes per ‘day such aslt03t|m:‘§§f)ea{; gcontlg ih
orferasmareGUbqusTiahsueh assbe opgs, SIYR S DgsssY the quigo the
N f Ut
ndigpaCh IR tdbery SR 12f edrphs HRAMMCHS 5 il
nddwbRtiethad isrequiied. such as intravenous, intrathecal,
i ntranmuscular and simlar admnistration, typically
doses are in the order of about half the dose enployed
I lsusyeRAPY 102 GitiddhSare
R%S%Pn?{%!r? or %P%tﬁf)gﬁﬁ%?%gypgggrwl on areg(ﬁz\’?fsf ol I ows:
thbh passoll e s responsaiganerefos 128 whichfprecesssawungpopsestand, if
i nvention calculated as the free base: Conpound of the
invention 5.0 ng Lactose 60 ng Mize starch 30 ng
Hydr oxypr opyl cel lul ose 2.4 ng Mcrocrystalline

cellulose 19.2 ng Croscarnel |l ose Sodi um Type A 2.4 ny
I\/agne3| um st earate 0. 84 g 2) Tabl ets cont ai ni ng O

o o " T | o "
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Saccharin sodiumO0.5 ng Water ad InL By the expression
a conpound of the invention is neant any one of the
wepetsdeszents of forrmula I, 1A 1B, IC5 ID and PEI/AB2005/005126
descri bed herein. In a further aspect the present
invention relates to a nethod of preparing a conpound
of the invention as described in the foll ow ng.
neckETHOBS og¥es [REdIbATYSGR4Fheriaspausy/BeRgkatey (38 repyns a request

I NVI | Th .
NI e O -
hlﬁ@&ﬁﬁﬁbn%ﬂmﬁgﬁwambm&)dﬂhﬁﬂhﬂdum?sﬁnentmh VA or

VBwherein Z, the dotted |ine and RL-R10 are as
previously described, and Ris a carbamate (such as

Tra%an G yr} of thé bﬁﬁt equest ﬁltot&i& ¥he or ﬁbfeyéub%uéi’fes is carried out by a

car or a benzyl-derived protective

ha@ﬂﬂhmiﬂﬂbamﬁmnﬁb@mmyaﬂwnﬂZ&e groups may be linked to
a solid support, like the WAng resin-based carbamate
| i nker, whereupon the conmpound of fornmula I is

A gtygehﬁhea@caaaﬁde%ﬁ{ #8 iPREorPWith A Jﬂ&b Htyasidi donahmsiedtion

ereof. The deprotection accor "Met hods_ of

Sy BRI LB PLAY hkﬁapﬂub%KoWdt@g BLMMI: 10sis shewn in Fig.

or med standard S
4. Bahis eatiople. Joud AR RHALGEDRILER shOPRLT, ho4{ IR RS0
linmiY SCthb Viettion! pﬁlelﬂboﬁtﬂ@ﬁbﬁloﬂs §tbﬁ‘1§ % vt Rnenandhication
Wits, WIley Interscience, (1991)l | SBN 04716W$$16 The
netwoelewmge 10don erdgitoyheableda spamunicateowith gthes

GERbLPRS 5ila SRESBIR Sndtif SBion AELHLhBe kBt PagpAMN.L

I Ng to Iterature nown procedures
In éﬂaf adszeidedly akadfishle thedughoitddsry BewokePIMBEY® RIAN-L

10 A Da b mokie st | Ul oLt siiseriter beeiies s IV Bmbsr
IM{S? zns I ﬁ@%? Rafstor MihaAR atb AT e urposes within the

ormation of a’substituted thiop heno ngound of
neifvmrhvf eommmcaumf s;atmuu@m ltOdtaadI ischngh weqeq/extdmlbf Y eflaer

oun f 0
susgrbah SaTigh i SuHhich P qemSRba B EE " BH B subgeriber'
In&ﬁ@thQHITOth an indole of formula VIII or IX gi ves
the protected internedi ates VA or VB,

respectlvely wherein Z is CH or N, and R1- R10 are as

Th%&@ﬁﬁpgﬁyﬁ des rlbsggﬁaggﬁapgﬁgé ER%§9R§?%kﬁﬁ“ﬁkg°

an@ﬁxgﬁ’iulbs%ﬂ&ﬁs n%lﬁd hé's;caho?| iley ﬂre MSISIbNm"ayﬂ ha&aalnmdaneMobﬂe a
enz erived protective u

NoimoRRGaderBIE s o s nstvack DA TI0 140 L yIck s ppork
Iﬂgphqgéﬂﬁﬁgﬁ@ﬂyg%ﬁﬁ?ﬁﬂ@é%ﬂn t?ﬁ?ﬁ%g%é%&%@?@Péﬁ%ppﬂﬂg&wen

if d&ﬁiﬁfﬂi‘wsmtioﬁﬂwﬂf IMS!EIMS)B’-IES@gnstmed qvith network PLMN I 18{) Hence
(2- met_ hoxy enyl )- pi peri di.ne ecti.on,of
in i pgario o MASION b sty 1| P et e QPR
Imﬁaxﬁ%kbgﬁqg ﬁﬁéﬁﬁﬂ§5 Nige phenol functionality (with
e.g. atriftly

or nonaflyl group) and pal | adi um
catal ysed exchange with trialkyl silanethiol (e.g

| sil h
i B A ORI 0
M@Psmmétl 087 MinhBctbd §4t8 aﬁd)tﬁéi&[b&\kf@kq’éIMNanue Bgl Db ketio link.

In@i%&i‘mgtd octmmicou R B DROS : ToPLMBY bt egne finds
R G yﬁs%sc??%ﬁ@%ﬁ%%

sem@ a?, afgbtémy Frof édchb izecsvasmuiticdiontrieomorké PLNVEN m PbMN L
functionality, diazoniumsalt fglnatlon foIIo Itht
10ae b2 d topan lterponpegi-Rackhere GB) 72 which is g systemiof ﬁ?nn““" s tha
et hyl xanthate). Hydrolysis of the newy forned
xanthate noity foll owed by oxidation gives disul phides
of formula VIB. Indoles of formula VIII and I X are
elther connerC|aIIy ava|IabIe or can be

Y Y 1
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isolated as the free base or an acid addition salt
thereof. The invention disclosed herein is further
wo kdodges2at ed by the followi ng non-limting exap@i/gB2005/005126
EXAMPLES General Methods Analytical LC-MS data were
obtai ned on a PE Sciex APl 150EX instrunment equi pped
W t h phot oi oni zation (APPlI) ion source and Shi madzu

conneets s «f the gategay ywbdaswitthing enian G-MSnt tq GyvRetk y0a-

T SPA B £ ST L R4 Eh it fa, e e

Int6RBARCBAKbEnOAH) Il \bachnie Bf ﬂ@Cg%lmwtma)H ik mtdhmgmen@rs G
5% wat er and 0.035% TFA). G adient (t.i r?ibgﬂ) g)l
MG-Ig0/CrMy-L (0s- 0t g@éolu;eNmberé’pateblbsy b MNP -Tto
t f
VAT T B BB A S S S o
thatbéve KeBh pBrtedtocamitien getvatk ij. of AAMSISDNs witithe M?é@ of

LYY P ) Bt YV g Qe GBS Aghpae and which

rerH&wg\gétrgE ot sﬁdﬁfﬁd}&H'l\@SlSDWﬁ) e hetwﬂa the MBISDtHhas

Ined at” I ow oritfice voltage (5V) and

bedr pagtedriv.at i on at high orifice voltage (100V).
Preparative LC- M5-separation was perfornmed on the sane
instrunent. The LC conditions (Symmetry C 8 columm 10

Eath 5 6the W6thBuhica8eH n@wotkis @M POMMAL 10z 1 Ockistcondected
(wat er containing 0.05% TFA) and B (acetonitril

to g bomailoeratign segistert BERdrte FJ.RoEstia Tl and tg yigsjaps ) :

oA R Bk R o%f%fs"‘p"i%"?‘%%%ﬁ"’%y

neSWrk PEMMW 106 vitesrecs fl tha M Seisrconmdctedrio diier resprctive mtlwprk, e.g.

ety S AL
thevﬁﬂols&ﬁ) géb ﬂec[f_iwtcg)ﬂﬁ:wnﬁ% &{rﬁ’&%grkcﬁl\/ﬁ\bl 182Q.678ome

use | or-use o CX- col umms was
neﬁmk’cmmm I a0edlheké¢ Hatd Qedwtel attblein ovhicicesch of g ISIn

e NG P B G e NS IO A B S £ and

thd mHBEVRY Ric MISE t6 WEWHU woBile BihBod BAS] is connected toata
I?Hg dr oxy- phenyl ) - prperi di ne-| - car box )
gweamomsum timeeEhis M$Gisem bei e MBS of lwﬁiﬁ_ne){"?@!inﬁél Vithas
4-

et P A S
coﬁﬁé]:fé’dtto s %oﬁa?%tw&l& gm\:mumr mgy\alng tﬁ hhmmemmn«zmm 10a (i.e.

roomtenperature and stirre our s cti,Q
is HiORTANES IRAS szuefh crswori PIMNa) the yumbetiof ey eMré%ﬁtE whighsit s

eecg&%idc & MSCo fL %QQ%@?WCW eaxqgg_l’ne&ﬁ;rko"\‘e‘j by

Yo aqueous Na The organic
phase was di scarded. Di-tert-butyl dicarbonate (9.0 g;

1 mmol) dded to th hase, Th i
Thdienr i 420 AmBeeted e AT Rer e s PERAN L fbe.
t
TG e L s i g%.s%ﬁ%‘ﬁ RS 91129 oS Yavae ghces

(100 m.), dried with MgSO4 and concentrated i n vacuo
Im%/gfréx 21h ocyé‘g? gr}v%Ht?onry well rpovsp i Idgslcﬁ eci carboxylic

4 [ 2- (Nonaf | uor obut ane- | - sul f onyl oxy) ~phenyl ] - pi peri di

ne-1-carboxylic acid tert-butyl ester (MethodA)

D nafllu%ﬁm WeBRGeds sul fonyl fluoride (2.71 nL; 15.1

rru) Was eaﬂjamxture of

et hyl - d||sopropyl amne (2.87 nL; 16.5 mmol), 4-(iV,

-di net hyl am no) - pyridine (25 ng) and

4- (2- hydr oxy- phenyl ) - pi peri di ne-I-carboxylic acid

tert-butyl ester (3.81 g; 13.7 mvol) in 50 ni

1, 2-di chl oro-et hane at OQ0C under argon. The reaction

m xture was allowed to warmto roomtenperature and

stirred 16 hours. The reaction m xture was extracted

W|th wat er (100 m_) and bri ne (100 m_) The conbi ned

o s S o o o, o o A NN
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herabawtones sqmp@séne(qfﬁqrﬁ da oy

and SnC 2-H20 (17.5 g; 77.6 mmol) were refluxed in 100
mL et hanol for 2V2 hours. Ethanol was renoved in
WO awa0252Fhe resi due was poured into 300 nlL sat PCHER05/005126
NaHCO3. The m xture was extracted with ethyl .acetate
(2 x 250 nL). The organic phase was washed with brine
(2 x 100 nL), dried with MgSH filtered through a pad
Thisexampledashamt indig &at Azesice povidenhss eslatabese conteinige

S P e of Viny sty s Bvsaplrrbed 1o s e e

pas@cl‘lﬁ sefid/proddésintends to send an SMS to every customer to mform him/

2- (4- (Benzyl oxy- car bonyl flpera2|n ben
f

§bostichoeling TS o
cushj %@ ? a12eq]:§) fsrlﬂ\%hﬁfrﬂg"é@ﬁleﬁqﬂgﬂlé one service, the service

ani no- pi perazine-| -carboxylic
pro¥ited waarzy knes Mnch (liflﬁﬁ)custdméEHEre stiliRctieady sehsonikilg it their

ot

Th t 00 d. 0.61 1
phcéaaecseuggseeséa%pﬁmﬁﬁééo ' TRl PhgBE TR TUD RS e
wh ﬁ@lcfh'eg giﬁ PHabé Q\Niggﬁg?tﬁélf h&fe dperiibn Hedde, e 6119 Mformation
enper e and

dropwi se to potassi um

he Ridytontntiimt’s n{odile Fation 20 1s2thm¢bb1)t’8| molgle phongawmperai.e. the

MyON s iSrs Piﬂ?i%eé{f' e Sery NSTDEF RbeiRel tgas,

mo®§18338bn

\9?? g@hﬁ&k PEMN-IIWPIIMN-IIU HaveRl.
stirred 1 hours at 60C in an open flask, the reaction

m xture was cooled to roomtenperature and extracted

h. d hyl . i O
A e T G 2 o
NuSBBCHSISH K ahd askasg!for tHdTeexistsicelaf tha somespbhdiag stbgcriber.

flash_chromat ogr.aphy . (si

Asghewa by/aHept lengshetssrvgqev}glatlfgr%l %él s;engst ahry ‘I‘Existence Query for
Msjgbﬁ #Jﬁtgben ‘quﬁl ) - pi perazin-1-yl)-

e ulplde(1.74mml;43%.
. 2- (4 (Benzyl oXYy- carbonyl) pi perazin-1-yl)-

IS Bl I Pt

O NVPEP ahdtrdl TIR MEshafismis Bkkeithr ifér other
10§8QQ&WS and cooled in an ice bath to 0 0C. It

netwask standzlr;is {Tihe eny smweh lmith@n measis the sansdast MAFaRsED|

Af ¢ ddi |
“oOur PRI, Aok ot G it SMSC GSET. OEAHEH 142, The
qu&Wxﬁéd%@ tﬁeoﬁetﬂfom or tﬁé‘ ﬁltélfb(ﬁﬂﬁcﬁﬁbkﬁdne WZ\(a&o‘&dﬁe}ito the

to a solution of 66. indole_in
mabife m%/ntwr p@tabaﬂ@ty rsy%tm@d‘rﬂ\IPﬂﬁﬂé@ 08@18 etk R Mﬁ%‘g&%ﬁ

LSRN BRI Al QB S o

PLMN-1. M&h%m thélgedy vidbiie métwetlh§0 onthe tisttreomzest batitbane 72
and the phases were separ
(ot 68xtor e CORS QMG Ib (aEatv ) v enft ARLRET 400
phases were then washed with brine, dried over
S

ind evapor at ed under vacuum The title conpound
was recrystallized from acetonltri | e.

1f e VST Barabopdat Rodid searvbe HLRE At it 898 bl he
Mg@b&\l %n? %eztgﬁﬁtﬁy cﬁmgegﬂgﬁ(ﬁﬂé ﬁgm%t o ﬂhé*GMQ@llgfu*r'ndék:/dW), whichwill

relagiitvip ye 1dtem9nacuﬂ bagkbonoiB AParraw L 2)HY IGMSkel. 7 é%(agrow 180).

Frem IEFF‘?%H% t§%r§§3|e$ ?%%‘leéglle‘%g%&%{] %%{ u}’%ﬁbver%%{{}sﬂ 120

coRPERY thB THRM intd e H@drilation ‘WeExisexebeVed dnd tRerbpabes this
aqueous HCl . The water phase was extracted with CH

A 2. The conbi ned organi ¢ phase was dried over K CO3
and evapor ated under vacuum The conpound was applied
to a silicacolum in 1/ 4 ethyl acetate / heptane
and filtered through using 1 / 4 ethyl acetate /

hept ane. The eI uent was evapor at ed under vacuumto

1. 4" 4
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7. 6-Fluoro-3 -(2-piperazin- 1-yl-phenyl sul fanyl)-
1Hindole 8. 7-Methyl-3 -(2-piperazin-

waz2eosApizényl sul fanyl )- 1Hindole 9. 3-[2-(l, 2, BCT/EP2005/005126
, 6-Tetrahydro- pyri di n-4-yl)-phenyl sul fanyl]- 1H i ndol e
|'1. 4-Fluoro-3 -(2-piperazin- 1-yl-phenyl sul fanyl ) -
1H i ndole 12. 5-Fluoro-3 -(2-piperazin-

infotmytierpoue tythe uexwmnle)tfonmzz tiereows 18%)a e servicophdifumd22 dhen

Fornu or | nt hes
relays ths Oﬁ'@Aﬁ‘ g'ﬁ%{sﬁﬁlgﬁ u%efanyl) | Hindole 1.58 g
4- (2 Triisopropylsilanyl suI fanyl - phenyl ) - pi peri di ne- I

carboxylic acid tert-but ster 3 21 mol
If therrl Allagueay d%ﬁadﬂ@utln@.flf@_ éJ;S ﬁP%ﬁ“%?‘iﬁ%ﬁ"ﬂ et
e 1 60 fetwbBElayOa L 0N
dehﬁ,lep uf;ag{]%aél sl?érred ?10 r téagt_m%?gﬁ@fl | tered th?’%ﬁgh a
“nefiotl eftbr 8ode’cer ftah tie ARl apipligatioadayespiteanMAR prreepde”.
concentrated in vaca ]x:gx% resi due was redissolved in
They follgwing retworkgreg Ccodh iSO IYEIGS on (0.5 Mol ) was added
‘1. Zﬁgtd%tﬁ:l@oef BHCGEMHEMAP (Rn SR tiBHbIId nbt Be eompleted.
or o- et ane at O0C. The reaction m xture was
st | Thexbqést fiiludt lasnast cassmmotaaper eancheezivepHeesdg|the aepry-
sol ution was added to qu‘ﬁa‘ pndole (0.75 mol) in 2 nmL
WOH@W%@‘P AP 8 Sure was stirred 2 hour at
0 hiss@bahRtshilaHEER 1206 sottregistbred
W|th @% Rxﬁldséigg%rg)té 2x50 ni). Thé combi ned organic
phaszfth 1mme\mu asbelonging tea yalfd subperiberi ed wi th

SH4 and cen ra ed in_vac i .
S APt BYSFE I8 roralt O e SRp] (i HEisNER witn it
ac e d"®ibscriber, h the mobile station

g&%ﬁlﬂ?’?%? ekt) ?‘()ganf/’%) hsecrl;1 y ler] GEYVS‘Q?. di ne-

1 c atbiznok laggad Dni tq &p netycorky pt the tige quesyypl his SIHOFGHRYS

el pe S oREio R ) VERpF fndiake e B2 sHARE dtPmobile

1 C RO Y1 B)Ch@Ghews fat theuhoblileatdtion mn telohgs oadvatider

ni ght at roomtenperature. The reaction nixture was

neuselscriberd with saturated NaHCO 3 and extracted with

ethyl acel *Ab%&t%ﬁ%ﬁb@ RO 1
Th %ﬁggrevgr 3%(?%&%% QSI%Q e-g}grr |ﬁ1§b dried wth
ansl%?@l’n BRidtcROFORRL bad Rturhneivise tids error code or, in the case of the

e AR 708 € “H“éb%‘?%g}%ﬂﬁﬁt’@%ye#%lc?’%‘% P fghfteno" o

the’s Pﬁ&f‘pﬂ?qoﬁgﬁfz RGPS R]a9s & t%@der%@é’pr@ﬂﬂer

ana are shown I h Table 1:
3- (2- Pi peridin-4-yl -phenyl sul fanyl) - 1H-| ndol e 45.

Otﬁm”q%*p%y - 3y 2 PLRSL P eV c ROBhSHbEANY ) -
H o (}H?fém%tﬁ&i Riphehtids Ne. 8o phoRB et laGthlehitddayds)itskif re a

5- Mebhiphited syemi queimpoitantpagt of theauthentication is jo ensure that the
1H-indol e

7 DR PP e 1 EIPLSHUA, PR AR Speper

i 'ﬂ%@dégcuon for onhne or moblle payments e.g. using a very basic, but fast
6- FI'Uor 0- 3- ( 2- pi peri d yI henyl sul f a

H- | rofotls does ﬂE-nNmbhfcﬁ%i)*SIﬁ ¢ payment transe}é:tloh can procede.
4 el ‘g%tﬁer | opzﬁgﬁge%{ﬁg)ﬂysh%ly l)fﬂ?'ﬁ)ﬁ e% ﬁn]fb'r ?)g%g} hodhe numbers-

1H-i Tmlﬂl&&auan mtaeyuse& it \’Zamlup epplitations rgfuiring more than one
rhenyl sul f anyl) H i ndol e 53.

4- weamlwnzatlwn}splﬁél}&m ‘ge&cws A1 £ anyl ) -

H i ndol e 54.

4- Chl or o- 3- ( 2- pi peri di n-4-yl - phenyl sul fanyl ) -1

H i ndol e 55.

6- Chl or o- 3- ( 2- pi peri di n-4-yl - phenyl sul fanyl ) -

1H i ndol e 56.

5- Fl uor o- 3- ( 2- pi peri di n-4-yl - phenyl sul fanyl ) -

1H—| ndol e 57

A A 1+ 1 ~ "
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23.

1- Met hyl - 3- (4- et hyl - 2- pi per azi n- 1-yl - phenyl sul f anyl ) -
wdakbosnefabe 24. ) PCT/EP2005/005126

3- Met hyl - 2- (4- et hyl - 2- pi perazi n-1-yl - phenyl sul fanyl ) -

| Hi ndol e 25. 2- Met hyl - 3- (2- pi perazi n-

1 | - phenyl sul f |)-1H e 26.
{ PFWS%% )%1%11@% ) §qsne,|g d%?abgses of registered users or marketing

i j %\’/@ﬁg{f ﬁ%&?%la% I"I\gcgﬂeglgf 55k 8 98EEn& éontact attempt is made to

razin-
1- yMSIBEMImbﬁmyio)mwemn}mpE 28. 7-Fluoro-3

by e ppibeiaBh & Vet BRSNS ot Bafi orte oo

30 MSISDN, e.g. for vo lications, qulzes lotteries
5- Met hoxy- 4-net hyl - {) - pi perazi n-1 -yl - phenyl sul f anyl )
- I HUse étobestiag applications, to verify, if an SMS can have come from a valid

e g/g}lﬁgﬁf\l &%egcep R S scril)ér cag'nht?é’] é{'effifédfa%}}/ée? 1H i ndol

7- Met hoxy 3-(2-pi perazi n-1-yl - phenyl sul fanyl ) - 1H i ndol

| - phenyl sul fanyl) -

o B Pi @jsefhﬁmq B f"%‘ﬁ%ﬂ’&%"ﬁf i o 9 9,087 &F
hlS?él Pﬁ 2 BrkRhen SMEtHat B&iaAd Mformation the client has requested. The
phenyl sul fanyl)-1Hi ndol e 36.
onIZf ﬂmlrmamrﬁhe( Rasrbout the |che11 “symobplesstarion il P dntpe)client's mekile

phne peE ) b VST B4 USISDY K, which can be any MSISDN

ass%bﬂ%dh%i’th Etll}( ﬁllofﬁﬂ@ ﬁﬁt;ki’ﬂ N reglstlereélgmth any network PLMN-I to
enyl sul f an 1H i ndol e
E 1851, Gmordr by dend Spgtyobsnvr SMS b Pesdta oo e
1”' tion he needs to
hoEle ogét%g)r tﬂhe (r'heBt In °%‘Fg tzoI eﬁtalbhsb[ sucH ecgl;neguo? a% i/nleej
knbWwHiisohewdik oﬁerMBf Bytis éhehﬂs hmhbylbmlpopaamz,l n- |
-yl -phenyl sul fanyl)- 1H i ndole 42.
7- Met hyl - 3- (4- net hyl - 2- pi perazi n-1| -yl - phenyl sul f anyl) -

Thﬁgﬁ%?&ﬁ Evidddhcd se %%H&ﬁ.% Rl S%Pﬁ%ﬁlaﬁ@ﬁﬁu’ﬁgﬁﬁfgﬁﬂ&e

entron tinme
MSISEIN pumbér MSI&BN -Kend aslmigafor et MICE! ang MNEsassogiatpbwith this

MESERE A omen b e | FonBhaoP e BRt SR oA ER et e ¢
N&wﬁﬁctdg %P'?&dM@Tﬂ?NaKU% e huéi?tséﬂvﬁi' 12D &sk@fpsthe thh? strver 120

acces e Iinformation in a | e comquni cations

to fmﬂtoatﬂhe@(l@ﬁl aad MNEof| thewaabile %@%’dﬁé’" MR RN Mﬁi%ﬁ’&N -K,.

iRt AR RSO Ed S RERTAN a8 e

newﬁs PEMNTEI tb PEMRALI, b Rhopddgt af theemet tetwqrkss néteaspriori
years. There are currently two standards in w despread

kngwm, the CDMA standard used in North Anerica, Japan,
Korea and Chile, and the GSM standard used, for
exanple, in Europe, Australasia and Africa. Athird

IndRO RAlB Wi wo hssumii withdue limitation off geaeiatitysthsty SLYMN-TkrftVN-K
as UMIS, is currentl hei ng

F T T
ne?)g{%ﬂﬁ’s‘iéﬁgommm \@@&V&H@Wtﬂ&ﬁ%dﬁh@ BRhd2 MEMGhey

t| ons) as conpared with a public
“setd_trouni | hﬁbeﬁoh chert netssege? t¢ REIRMSECLUBMSE- vapcmnﬂv 162. The

INCECIEIET AT I RO T Ly NI
mEPISRLAGE s ﬁb&h WP QAP MRER R 75dctifghd @etw R PILNNARY 10d (hrow

connunlcatlon network not only enables a
user to nmake and receive phone calls anywhere in the
coverage area of the network to which the user of the
nobi | e station has subscribed to (for sinplicity
called "liome network"), it also allows the user to
nake and recelve phone caIIs Lany mhere |n the cover age

o o Y o,
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will be routed to one or nore Gateway Mbile Sw tching
Centres ("Gateway MSC' or "GWSC'). A Gateway MSC wor ks
wa@sgooan2sesoni ng transit exchange for the PLMN. ROEERMBL005126
enabl es the systemto route calls to their final
destination, i.e. to the nobile stations. A Mbile

Switching Centre ("M5SC') area represents that part of
166)whickedetortk that MSIBBNaK IR/B@u@b@é;lafth@&tbe?%PQ‘E?%éP &hap pjwork

. In order to r. e I . ' alalt

PLERE R enofiods 07 el R ro i o SrtpEiriRRbubofedtg 72
(arBSve 2636 i GMESCSGIVSITHI bidb (usew i T@nvhigh senslatiete. HILR-1 40b

Service Area ("SA") is the part of the network that is
(arg3¥ I'¥9d as an area in which a mohile station (M),

such as a tel ephone handset, is obtainable, due to the

fact that the M5 is registered in a Visitor_ Location
If Re MISISEN-K' ddrRépondF e a ValRl subseribga tFHfkd 40b orittdenkiup the

VGRS A 0 I BN . i
relFP R VLS iRk icBRfecE kBRI 1B T @R0a0176) té BMIET, Zocdarrowd 78).

soon as an Ms roans into a new MSC area, the V@ )
Fram heredt will bopassed tonBequery servergh28<errat 130k yghieh thea pRises it

frgmthe Lo }on i ’ '
on 33 e sPRc P T % (P Tt bl the MOG alt e MNC
frdl el MR TRINL 1l Al QbHRbieo it Wit @givagidokup bubld incthe Hatabase d24
in which the MS is currently situated.. The HLR is al so
to gentzate Bresemaidhe sowmsorad g etyody r‘iﬂ%l“i“é?f’“f‘rs ghngssed

: -purchaser will be registered in the HLR
onp R G

or. The HLR contai ns subscri ber
i nformati on, such as suppl enentary services and
aut henti cati on_ paranet %r

b I f
T e e R
coﬁé’%ggé\'g%g?s@#% & thb BEarhp RO NWDIRI Pig UStl@rd rehinedd thehe

can I's M5l SDN contains a country and a
quest seovels 12Tl querypsesvand 20 avily then ragrr the ipfgpmatignngfknow

Vodaf gne.. Further mare,, .t her L ' t.
SUPHBRPO T ATt SR DR 16 [RErofle i O AR Wil S De
infodmatisd Bisfehd of PedCCmd dANThHb thd sefvicaprovider.changes as
the M5 noves around. The MS will send | ocation

information (via the MSCATLR) to its HLR, thus

i di t . 9 .th
OB P TR B Scosablr facTanuont .
MECATY: IRA2S YhggAmRARlidg for prembdh SM$ bervives evitithaneetl i@ be

MSC Area and the Servjce Area cover .exagtly .t S
par thapsiedrerby WsPIE T hy e PpsipEEnd T peegs oS B
i mpl ep@o%ed in the sane node). Each MSCA LR Service

S

Areaul

ivided into several Location Areas ("LA"). An
LA i Boraopaig ofafthdrhmobisGiata Rréensyé.gevid(FRS, W«&mlﬂ,rﬁws
nobi | e station ve freely wthout .u '
e aEsranlimonah thorher hEoeReioR Hpaiiaat st home
CONt £ bl Hferdtr olond TrcHilifg HABrRLS Respbicilty Rr Pagiing: SMS,

¢
nmessage 1S ‘broadcast In order to fi

ind the called .
mobi tesesse billing, irect/chatging: ate)-HEhieisheoaning @@P?%ngg}ﬁ gmportant
depend .on one or re Base Lon.Controll ers
(" Bs@'a}lfmﬁ%ﬁtyl’?s SFOiGE qeoragt‘ﬁlﬁ'tyérgﬁ”e“ CA LR It can _
al soTheksen idnted shsitiRanschiktsemidey taisndrgsars,lecg anlyqoviding
Area ldentity ("LAI"). The Location Area_ is di g%ld d h
i nt oerd-neenbwith Spta@siseryicesyeheadhqy 3rg ingthely hompegiety gl ¢ when

cover,age that .the [ It T i i id
& o e e Bl in ERRBHC ey B SFielislc Mgl gide
cel | gerviees)@xthimgs sate infauation, Helpedesknivanstation saryéces Viag oece,
Base Station Identity Code ("BSIC'). It is often the
case®fthat a Subscriber A calling frome.g. the PSTN,

W shes to call a Subscriber Bin a particular PLW

(e.g. in a network using the GSM standard). The
connection is set up from Subscriber A s |ocal

exchange to the Gateway MSC of the GSM PLMN net wor k.

— ~NR S N o o "
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Both attach and detach are related to the
I nternational Mobile Subscriber Identity ("IMSI"). For
w@2@seest i dentification over the radi o path BOIEP2005/005126
t hrough the GSM PLMN network, a specific identity is
al l ocated to each subscriber. This identity is the
IMSI and is used for all signalling withi.n the PLWMN,. .
ot Contgkiyeasitiye cenfiguriios ot iapets, p-§ Wli%/&ﬁ%fﬁw g“"eé?wﬂl.ty n
Theg3hMJ lghoy £ N 28Ry itel &8 v 7K @hébfed
in F\%eh Mﬁ#@.%eﬁdgﬁl% ﬁllr@}egago S ?%k?mnng?ﬁ ee HLR, system
r egPEt,r sataricdmndsets all othen eviskss enabledrdevives)y, tenporarily
in the VLR The IMSI consists of 3 parts, a Mbile
Country Code ("MCC"), a Mobile Network Code ("MC'),
Ex&ffled: Mibinb Netlvérd Gftratdf uely, @adthedn Number. As
ENT1I oned above, a nobil e station in an active state

Anbﬁleffﬂfaii aftwhizh tlacheal ndtyrotk dpedgionst thétmoblibhtativth &H) ¢dmebe
owers off, the M5 sends a | ast nmessage to é%%mthe

\%S3
detaesedvoprhes omithe #ahigisohthyBeST rowing Fuclaat sipme

MAR G s {Jebg IERY K MR osEl AN AculiBE BRER). T
rmﬁﬁfg)&nffélﬁpé‘@iﬁisi the Uﬂtﬁttﬁ dndvicaltedtfroem addressc Asdixample of the

; : TR .
rousDa gavalApe R tedideche crdisiay Bofithqnae S8l g M7z Hssds
Whﬁa(glldd.é‘g ttﬁgi %gba‘ﬂ Akd fe¥pdcBvdlP 8f BRGendd?@né Ml @epighght not be

ecode the information. Since no
acknow edgenent is sent to the M5, no further attenpt
I S made,. I §.neans, that. the t i
Ayt ool 1Tee o B AR At sqrERBphloE 1Y o
lodRSlp {6 PBpretix _(&%.9491_¢2ﬁmthe3@atanawu% andTidestifly she Borhe detwork
"periodic registration". If the system does not
of theanobile statienperi odi cregi stration it will mark the MS
"detached" in its VLR, a procedure known as "inplicit
detach”. This can al so occur when the MS roans outside
OrleBustRYeE akienlé 6Rthef odetis vilieh @umaberr $s puatel droyeVodifore t 0
register periodically. In the gase where .t
e

Gegupay: tq BElusgn Gergan, AMAP gheryese m“ﬂa%fe’%’gﬁ@a—or
iR _ : ) )
sTiefihs St piptushing Suhsopnien e WiF i ibenes

to Subscriber B. en th
whiich suys KAbsenie Selssosiber? hanalpdis ofithe S dajlingaddrass Geld in thes
usual Iy route a Ness I\ her e | t
St amiel st MR B PR PO HOeR L T P Ry Y ool
m@%%h@ BBRA T P Ein dafbHdisd the Rk Hotd Riwbrc\oFiye @BbYe station
the ho network of the nobile subscriber, it is
116ubstantially nore conplicated when the nobile
subscri ber is roam ng. One approach to addressing part
of this problemis known fromthe PCT application No.
TM&)&%JK@QI@@%E&W%@&& M Rquescheh aa “sead/ IMSTHoxingef

provi di ng i nformati on about a called nohile

anglybis ¢s privaarily done o scapevel gadia MAFoMtpRdead ons system

In particular to,the t ['ler
Thegefbrz, ayply gt efie o&ﬁ{ byt ra'ﬂ?\{;;%rgg byt %’Z@nﬁ%ﬁg _
MSFSDN% hgﬁle%et\ﬁ@k i@witﬁbfe fbh'gx_ifle'n& iof quary €Ehecadvinztagenie it $his

switched o iis or her nobile statjon (i,e, nmo
mefhedwprks|rabustly 4n £uers (iSM peivark (§ipge it des %t@br %Méf data

| ' I : filbeRs hd¥Sl .
D e B R P e e
inflémhéntedl inthehdteotko receive a call, is powered off

such as an | MSI detach) or out of the coverage area.

The application further describes an interrogation

facility which will give the caller the opportunity to

receive information on the tinme and date of the

detach, the reason for the unavailability of the

nobil e station, and also the |ocation of the nobile

station being called when detach occurred. Another

approach to the sane problemis disclosed in PCT
application No. WO 03/084260 (Nokia) in which the

. .
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The cel lul ar comruni cati ons network has a short

nmessage service centre (SMSC) whi ch nmanages and
wa@diwsneesers the short nmessages. | n accor danceP@i/EP200$1e05126

teachings of this patent, the method is executed by
querying the SMSC in the cellular network in order to
obtaln‘the att ai nablllty status of the nobile

plaidn SCwsent MS MY pbil e termi nal device is

i G S5 NG 0 e A S R b o
lorﬁést ¥afRR blebiroriiéallyUfack TR gIe6n mguﬁﬂafaaddm}m&r dlidt éginneaed to

be one of a short nessage, e-mai | or. phqgne call

theliftetriety imorder frabizd dntiynias t irouterplsniagt Bhovinformation Feaosted at

perbogl g q§P sﬁf?vegfﬂ%;ﬂinis‘iﬁ‘% {o Z&lt\ﬁfggfslte%%{ntegmé ?f’tﬁﬁ fleet is

located at ﬁ@@pﬂob(ﬁﬂatb fo. qhe dtivens ehlflﬁﬁelﬁéie 1s:£qmlppﬂd wwithi aomobile
attenpt 1s at least tried. The query that nﬁge to
phanee whnBAMSETRIN ingmbers a5¢ eipteddn thafompsng s|dg 1o phese
@gﬂﬁ\?ﬁtﬁﬁbe@%ﬁ b@lHEg?(?m%ﬁ 11 Bh@dnsCq THYs € 8INIQARIs R8s fé@fsi‘ered
quer yi ng entries of the nobile term nal =~
w1tﬂeinb aad thdhwaniBaobile nebivak or lsevenal [differentanohileaietwiorks. cehejonly

actually | ocated - .or at C i.n_ which it was
infprgagtio dhe.equappny %Alowgvgeglgqﬁ? MésggD% lZfﬂser yis
started either by the SMSCitself, by an application

runni ng on said SMSC, or by an appl i cati on connect ed
Tothack be irsivEdmal Tekicky styeawita NSIFDNrsunbes MSISPN-Ke whighasn be

e BT SO BB P 0} Yot rARBLEE B Oy B
PLNANTQY PLVRNK €04- e0dlitiodontinink e@fls a Gueryt toalisengise platfolm SP

atent can be used to find out i ch ones, of  the
124 givingaé TreoMSTSDON @nmbﬁaMSé%QNc%ﬁg@M& I Gprrent MSC

Lof4 to%"’%ﬁ?le cotid otnah% sﬁ? ﬁtﬁﬁrowg%h!)@ﬁ@g%ﬁomonﬁfe‘@@fv&eby

se no term nal devi ces
lanorMSPCdénaﬁﬁ ‘(Umaﬁmsa’: § ooationdierk for MBISDNE& o ththguery
nmet hod and system of the patent application is
SeflV?ﬁpVé)ﬂent ed by the addition of additional software to
the existing SMSC. This requires the network operators
" toinstall new software (or update their existing
In gief follawiny venassumy vethout lnmq@tmn@fg@b@a]dﬁ tthag PLMN rIéO PLMN-L

105 2&5‘?‘1&2%&%&%@%&éﬁ%@ﬂ%},g?e&p RLRNEAR) standard.
§| 16t 2ELhi0E s bithiRr fo? ok AbtvRRIESAdRA. TROJuérs iseekihes sends

osed I1n thelrr international patent apllcatlon

theNgandagl mqm “sendnronting imiefqsather meppey dathoHEMSC
h
oS50 Gt Mo FRRTEF GRG0 T ol

baSitHIBE 7D Ratsw 164)30 Hied Mbbite neiibdt postabiliey sysansmﬁsmaaff the
winning lottery nunbers, is stored in_th

ek LA 0 Ve bo0iich dapesty PseMSIS NGB # B perthet
hag P PorR do s PLAINEL HUIE RSO Budef Hshe hetwork 50

or St iterSor@e e backbbnb G2r GrrowalGs) id ﬂtl(ﬁ\/[ﬂCFGMSﬁ-I i78% (artoat 170)
a certain subscrlb?r no I nger exists, then the

whiel sends itdo BH R b inated from the database DB
of the service pIatforn1SP. Alternatively, the service
subscri ber can be entered as bl ocked into the database

Ifﬂaa MEBESDNME ooirespontissto 1ai \kaﬁd subSCIihQr, BbRek 40bpuiilldaek p the

|cuI rly useful for n RI em
ged Bstebate e seutsSporpiian M P 27 Sefid A o spppeards,

a W \ﬁﬁlrlﬁfo?ﬁ {RE PY RIS a W at @1'1)‘6&& sk hewhidiat is esamhiag 1nto a

subscri ber actually exists and can al so i nvoice the

servi ce subscriber at the appropriate time. The

i nvention described in the Sonera patent is restricted

to a method for the checking of the validity of a

subscription of a service subscriber in a

t el ecommuni cati ons system It S|nply uses the

-~ o

o . g
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net wor ks successively, or (a) relied on |ocal data

bases (usually provided by the operators) that
w@omsaryzed t he MSI SDNs of ported subscri bers apdI/EPm®05/005126

new honme network. The general problemwth the known

met hods is, however, the fact that they require

mul tiple attenpts (a), which generates addition
newoékR semvipetarens MRG aspa (atraw h(R); hence dia R 508 g/ GT of the

cufiGi BT hotby VG BStx Rl R VDR b HFNTHOTAN, fhee
T T e
(any 476 abiercmret e St o s Rtk BRRORA )
(atg(;w 186) BGMIC-L (&rdw Y82 FRih hére itOwilll BoPasstid@o theaquery server

rawbacks referred to the above or at |east
126 (aymav i1 84)n (Thy queryskiver/] 20 passes dhan torthe sqwier platfogn;18¢ (arrow

{.the pres in i s t kscl
158), ahe et anrtorn) 2 BrbibokSut fethP Bniie g o TEEey ety far
of efty bl theBebidaphie tobRirattof the( debteBDRhe@brrespontingSC area on
station of a random subscri ber of any of the various
thedatahask DBot 24#nd; prsses (thip kdermatiop 08 ienths ©OMD2BRS SEVE-em
to determ ne correspondi ng status information such as
registration information, reception informtion and/
If fe MAPajuepN“dend qontidg_onfo | for_iskorhinmessage ivhptemccessiul, lag error

i nvention to provjde net hod usi a st andard
cotl wilk by eensred SGLa i e FRATOR dERsTEd B FETPIE | andergred t
£l
ik gL TR o) 0% o dBErmptmiton
“Unkhbive ssbsetiberior “Absdnh subscriveraso therservioglatfosm 133| which will

i ncl.ude shaqrt . nessages ,or nulti i S but any

R R e e s e
Description of the Invention The invention relates to
a method for obtaining cross-network accessible

i nformati on about a nobile station which conprises a

irst step,of (oF=TRVA r 2 ' ation
Oft erm SR S E G TP iy SRR Bl ?
SUROPREIng Snll Gradling of mobils gowlswad kssetscashiabl teacks, cars, lorries,
information, a third step of transmtting said
subq@@n%bgmﬁo | ocations storing said cross-network
acqpfagghgsinfornation, a fourth step of returning
responses to said subqueries; and finally a fifth step
of o @lirstéifiage sai d nobile station information generated
fromsaid responses.. The te " CI asSS-net wor .
OB BixE ARG LS sh S By TR TR PR
resiQ§§ig%thin an entity of one network and can be
accessed from an entity of another network purely
based on the connectivity of the two networks, i.e.
Wi t hout . addi itj.onal elenments or reconfiguring of
Exiplag: entde a of accessing said

R A

ifishyiolf. operator in another GSM networ k operated by

anot her network operator, purely _based. o
Ibe fellnveing vest aspwrae Fuhewt iitaian o eparralify thgf, M- 00 PLMN-L
1642954 D& &%&{ne@%ﬁé %éih% S NAADY SiidaRY) TR hedhdtfism R Mimilsr for
not ‘rimte 0, roamng I nfornation and/ or
oihei aetworlkstalardst Therguérp serventhesends thetstaadard MAP query

“interworking infag o0 1 i nf.or [ .
“pemPB T gRTeT gkt T Re CSCrL: e AR B R bl s e
vBrth® hBSForS6 SRERG e LaskiME T2 i(aveen 164i0torthd mobitsnumber

The nobile station information returned could conprise

status information, such as registration informtion,

reception information or |ocation information.

Regi stration informati on would include whether a

nobi | e phone is registered wth a network operator,

and, if yes, the nanme of the respective operator.
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Fig. 5a shows a signalling flow chart in accordance
W th one enbodi nent of the invention. Fig. 5b shows a
wo moshes2ssi gnal ling fl ow chart in accordance W¢TEP2005/005126
anot her enbodi rent of the inventionDetailed
Description of the Invention Fig. 1 shows the basic

con uration . of a public | and nobile network 10 the
pofBHihesYitm VAV Bifibe nethery PIZGN-KnOa (spwgS) which

oo SE IS X S i 0 0 OIR LB FEDAL .

thenepagges iKtheb@ueryT ia th@nmzmdc ot the int@Bémesthaskbdne 72 Girtow 168)

to BEHISCEOMSET 06 iy 4 pamich sl kA eOnbane ).

swi tching centres 20 the visited | ocation register
30, the hone | ocation register 40 and the gat eway NMsC

e L L S
that ebltesptiberemd eeplies ko ﬂié%ij)hnmintbhegatmh@@iﬂﬁﬁ@ dnfofrnaticdastrieved.
S R BT RS R BoAER  AY peto

lodati¥@8ath ithe ToENVBT KelBidentiites éﬁ%ﬁ'ah ﬁles(‘l‘élflm "i%e ?@5 %6@&9%

is_connected to a base swtching centre
From herg it wilhbepassrsichask viathg Cﬂ%@-lt(mmdé B ehe metwioikoTd or the

int J@e £ anscme¢a%°§vtaféd3 6%&&;@ @‘EQX‘? ﬁ@\ﬂé‘te&st?g%r

(arl‘UWEM)Q@ o RfvicelaFoed 12D(aedd¢) 1968 . Thé 'sér@ﬂ:e IR RIrnQ22 then
ster, 30 are, dat abases whi ch store details about

logks 3' feb fheeeeagraphis rgoriinpies o Hrscgeater of therrorrgenopding calh or
10@2%6@%%%‘% fith fola the WBARAGH L3 MRSRIGENBIR TS

such as searches or updates are handl ed user the

If tﬁ%ﬁ%‘? e Ay SRIeroqHiaR is AsPiesfi R Gronee il s
geder 280 Qﬂ)@laﬁﬁ)' the 8RE Y&LrBYd A ]:Tf fe P %é QRS CRl gﬁ%_énfo for

station 100 to anot her cel rve by a secton
shart message’Vgueryiand raswned @ the heeﬂyasmd/ex/ £20. The Iqam;H setien V20 will

WO functions, of th
mﬁﬁﬁ%?ﬁ%f’ i “’Bag’roln A ruon st berp, gf SpiRb s todhe o,
servicd phidfoirh 003 whedtew BUpds ﬂﬁ@ﬁf&ﬁﬁﬁbﬁ 08tcad Of (R 18EAtRA ddfa to
| ocation information in the visited |ocation register
eflpct MARAZGHEHE ONFERIOE user profiles in the home | ocation
regi ster 40. Although this invention has been
described with respect to the existing GSM network, it
Exaraplersv i Negock-1dydh stahis? qugtyention will work on all
types of wireless networks such as CDVA, TDMA, 3G and
In thifsreixamptenalsé shovrn acfFigdsh, @ poovdderfofah mslmb tﬂessagmgtlﬂektfdm

20 h
(o6 HOL S AR sgrvicE) Vs Yotiinoplie e tasmes Biepimsitic e
exclhiadh, Hssﬁ@éﬁ'\hﬁl Sikért &Bﬂoﬁﬁrs‘:&fﬁaé Sorvibe EWn%‘Egh fhel a8 ‘ﬁg%hﬁve

I|ne network 80 or could be incorporated Into
onlingjacedss tyytheisMiG. esmiaﬂmﬂzq (fenlinespreseace’ligGicatng Ihnd;wtsato

P8 oo ARAE, BB s R M e
mobﬂ@st@mi Bl (usfatkahdorh REsto@EM@Hich ddhebel suB§dribeR o Pinyt Msbile

query server 120 will becone clearer with refefence to

netwpk) i el e duskire ‘detagked’ne basi ¢ confi gurati on shovvn

di bl
To 8 onEp detieR ogie Salisgbaaneiie saton 1DRBpMSISPR MSIDN-K,
the Tkt PleSsaind fro¥idbAk g&g ﬁguérl;gg; %%g@ml%gga&&ﬁhég ?\g@g%h

is attac t'o one o

MSE N nnmiber MEHEBNe Kudnd dslengrfdrtthqz)t‘lthmﬂcelogumatusi’mf the
regi sters 40. The query server 120 has a front end
that is connected to a conputer system or a conputer
network to provide a service platformSP 122 with a
dat abase DB 124. The front end all ows access to the
query server 120 In this exan‘pl e, the conmput er system

oy g o A NS 1
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G obal Title (GI) format will be returned fromthe SS7
network 50 to the query server 120. The I MSI nunber is

wo ood/122smat whi ch del i vers the nobil e count r yPCDEB2005/005126
(MCC), i.e. in which country the nobile station 110 is
registered, ( e.g. Germany, UK or USA) and the Mdbile

Net wor.k Co the h net wor kK _.oper at or of
PG e PP sbel s shoyG hxiabe (0. HiepirarioE: Lo wodse
“Ndt@bikoloBintatds? LR Q.?,%‘érvl,?

contalglng a I?2§§§?@§%§§?§tgéﬂgﬁghge wor k operators

and therefore the service pIatforntSP 122 can
determ ne the hone countr the home network of the

AEh FedsSimg e oty BLEAY it PEABY el Gae (karp G538 aciercks vng
thé VeAPRIKSE-@ I TIR Mmd3an R i@tsﬁﬁ ar 3Wthé&rale h?(#}k sﬁﬁ&ar@_ Asss}ﬁ)w'n

| obal | y uni que nunber ch consists e countr
in @léb(the @em&lertfmﬂ?tOhhethénds théStahdard G4A Rty f ol | ovved

AR By s e COURC M1l T ayprilony Thdavery i fopted

visltleatetidk $64>r &ﬁ&@@h@c@ﬂadﬁ)&ﬂb IB® Qufsw 169tY e ﬂa%gﬂe number

i nformati on about the current |ocation of the nobile

postabilitynsysteroMMdh K Tt eff tbe vetiverk Bi:MN+Kdl Gdr(arrowHé6) which

ocBBRKE SN Al bR b EORLHE Yot VBl PRV 11
themlbarsﬁstth&qxwﬂjr ¥4 tRE Hetiak SMbr B SitercOine@babkbet 12 Garrow 168)
nmobile station 110 is currently registered. On exanpl e

to gfe GMEE GNIS(H] 79b Aamony 170)swhichikenss 1t to dHIR+ 46b (dreow 172).

THERR 405 3R oo RICH UL iRAE IR ML IR i L7

thatisilsscobereand repligsdo ge mhj'ﬂmélﬂtegegtﬁ:foﬁnt\etgm e Ilﬂibgn&ﬁdnhremeved
cO rrse an, er Ir.C erro e, Cou el t her
&%Fatﬂqnﬂslax Watfavé}g is networkdepepdiet bt 0gFn Eopgists of
cuﬁéntfﬂea;mtknsg&ﬂ%%‘oﬁﬁ%drp dien “&%ﬂ r‘?detacﬁed’)a hetd iPvill be

code. particul ar 1 nterest ‘the network error code
passnébawkr Wa then@MBEC-I (arrowt h78), the setviode 50/MPtheriatesanhécd network

t b t ed |ven t|
72334 498 RO FRTEL T TR ey S S Biso ot
seifvade phformSIONI{hesw 186N THe e VAR lﬂzttfdt-ﬁﬂzqfthédt%tafy@ kgl gn
network. Two MAP error codes are of interest!:
nfOFRMINAPIS0 A Npleat messAging PraYidest es t hat t he rmbl | e
station 110 to which the query has been sent is not
registered with its hone network as belonging to a

If thelNIAP qub@'CMﬂyﬂ'ﬁmeIniténogbﬁ@fﬂls aote6¢dsEral, an ERibScode will be
|nd|8ateﬁ%t t the e station 110 is registered

gettﬁft“ﬁ er%lsudie%cr@s% iaExample 1 e tha gsend_toyting vinfo Hr_

2 it

S e mory A Yy BTy frir 22D e ey Fer¥ 20 i
ﬂmﬁhw@meﬁnonﬁmanwnTuhknmwnmumahbeﬁcnﬁﬁbmmamﬂﬂmﬂmﬁﬂubew

obt ai n c nost, | i keI that the nobile ]
Se%’tcstpt%'ﬁnﬂég “high Il pess i o jo nsteal 9§ thropatmerk- login
MK&QQQQQQﬂ%ﬁ@gﬁﬁﬁﬂéﬁ%ﬁngﬁhgﬂg?'tO a valid subscriber.

The MAP "send routihg_info_tor_snf command cones in
two variations, pr|ority 1 and priority 0. The reason
for this is that as the home |location register 40 is
one of the nost performance critical elenments of the
public | and nobile network, certain vendor or
net wor k- speci fic nmeasures exist to reduce the | oad on
the hone | ocation register 40. So, for exanple, not
all status changes are imediately reported in rea
time to the hone | ocation register 40. It is therefore
possi bl e that the conmand does not always reflect the
true situation of the nobile station 110 at every
point in time. Priority 1 is designed for priority or
urgent nessages and in this case the hone | ocation
regi ster 40 gives back the last valid data that it has
recorded even if the current status of the nobile
statlons appears to |nd|cate that t he nDblle statlon

A A PN " Y .
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4. In this exanple, four conmunication system are
shown (i.e. n=4) but this is not limting of the

WO pwsneizen. The n conmuni cati on systens are nobCT/8P2005/005126

comuni cation networks 10a - 1Cd. In order to be able
to communi cate with other nobile stations, each
subscri ber nust register his nobile station with his
honme network, say PLM\-I. In order to be uniquely

i dentifiable throughout evgpy,hetwork PLM\-I to PLM\-L
1Ca- 10Gd, the nobile station 110 of each subscriber
riecMettesl far obthinine drddSinatwotkeccdskible-informaton almut p npobile
used only for authentication and routing purposes

Wi tﬁﬁ%ortééoh‘é’tlw&if comuni cati on systems 10a- 1Qd
and, iggst %? ot s&diving @6 Retjuledt 1By mebilestatfondiatorindBios atdquery
Wi sh to establish a communication link to the given
subsavérl{é20)% nobile station 110. The nobile phone

nunber used b subscriber t . j '

1 R St st SR 36F B bt e R RNER U0 o
VB! s Erass-fav6rkaccasnibdeintbinationNet wor k Code (MNC),
e.g. of the network PLM\-K 1Qd (irlv\hi ch the network
PL Vathird step pEtransmitfing said abqreriphio lacatiens, IpTipg RA1G STOSke
net if the nobile station with
|NBWH’%%M%%S%’§?§% with network PLM\-1 10b.
Henadourth §thp 6f exanink eesporsevB) Siswiqueriesdbithequery seryer
110 that contains the MNC of network PLM\-K 1Qd is

vel §83®3and| n Fig. 4 the nobile station 110 registered
Lo DemDLK, SMlidin hdtle sBbn infermehtiBloSRlatéd 1ot beid
conﬁect e%%th ano%%eaﬁwﬁcg{ﬂ%ﬁ PLMN-J 1Q0a, e.g. by a

r adirespbhsek in tha qeerylseee€l26). t he communi cati on net wor ks
PLMN-1 to PLMN-L 10a- 1Qd one finds the Gateway Mobile
Switching Center (GMSC-1, . . ., GMCL) 70a-70d

Wi QR ¥@Brdiss @ d@ieVavherdif Baie @fJ3s-aiktvidik accessible
communi cation networks PLMN-1 to PLMN-L 10g- 10, d to
an limfbematomrie ceanting kiformeation Bpd/pp injprwerking ifomgatioBm of
connections thatconnects each of the gateway nobile
switching centers GMSC-I to GMSC-L 70a- 7Gd with

efC V&hbE hecofdiflg tovdl@int Dongowhereia shidatosssetwdrk aBSEsible
protocol stack. Between the I|nt r@maﬂagtﬁckbone (1B)
and TefgEnatimds Grese OnAEeERiy BT V&P %y centers
GWC- | to GMNCG-L 70a-70d a Mobile Nunber Portability
(M\P) system MNP-1 to MNP-L 75a-75d is |ocated which
contMbmhed acdoadihg toodnyadflthdviticSBidniros, wheesin draspelila stafion

have been_ ported.to another.netwrk, i.e. of all

VB 8@%5“‘%1 THCOMHEISRAES aggm{&g:m Ot with corresponding
IMSIs with a MNC of another network, and which
reroutes queries regarding such a po.rtedall\(/%l, SDN to the
nét idethod hecondihSonotes daias 1je At wherein, themabilg §Eatigh { he
conmupi caf.i on networ ks PLIM\L LMN-L 10a- 1Qd is
conrf@&”é’& o) COPRISiE f‘F"SEg‘?‘f M&q@g Pgt er HLR-I to HLR-K
40a - 4Qd and to various nobile swtching centers

(MSCs). Any given nobile station |MS] -1 10Q connects
t 6. aMethodectordingie onedfxlaimg 1daé, hereiahi R GHEE: od

to the respective net . MBC-J-L. Each hone

I oca‘flfodﬁla g‘b?%tf‘%l?seﬁﬁﬁ\-aqsﬁglfa suglr}{gs data that are
associated with the subscribers of the respective
conmuni cation _network PLMN-1 10b, i.e.. "ho net k"
PIVM\Methpgtsccordiag do glgim 6; WbPli‘}Hb‘gs 1‘%"3%‘?%‘@‘?@%? B fhe
of the 4 rs IMSl-1 is matched with its

cor r%%%%gﬁqu{&%ﬁgﬁsm nunber NMSI SDN- K, and t he nunber
of the MSC to which a given nobile station IMSI-1 is
connected to at a given point in time. This MSC can be
the MSC of the hone network, e.g. with nunber MSC-I-L
or, if the nobile station wwth the IMSI-1 is at the

gi ven nmonment not connected to its hone network PLWMN-1
10b, but to another network PLMN-J 10a (i.e. is

"roam ng" in a "visited" network PLM\-J) the nunber of

A ANA~N 2 e
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PLMN-1. It then passes the query via the network 50 or
the i nterconnect backbone 72 (arrow 168) to the GVBC

wWEMBEAL5280b (arrow 170) which sends it to HLR BCH@P2005/005126

(arrow 172). If the MSI SDN-K corresponds to a valid
subscriber, HLR-1 40b will | ook up the MSI SDN and
return the corresponding I[MSI-| to the GV§

1874 Methgd aagording toragy 8f théabpyeclaies, wheie %ﬁ% é‘tf’tb ie'station
bac r 70c (arrow 180).
Fr or@ﬁéﬁaed(’%tw?m%’? Eg\yreadggédfto t he %Suery server 120
(arrow 180). The query server 120 converts the | MVSI
into the i nformtion

S PEPHHGR LA &, o Ao ERS Bhoe i moPf sation

(ar RSk colliRisSCIV iR AR EYA@ M 122 then rel ays the
|nforrrat|on on to the service provider. If the MAP

query "send routlng |nfo _for_shortjtnessage” is not

S ful ] er .o fa| | e
¢ HE ST Redponatdind o cErS it e Ll R hpanGERe
nets@t%ﬂéd SohPA s&cwtmobﬂe istakib® infoheatidhRonsipinposft idier, “ousy’ ,
| ayer, i.e. a "MAP error code". The foll ow ng network
error “datedheild of interest: Network timeout: in this
case the MAP transaction could not be conpleted. The
request failed. In nbost cases, no answer can be given
r enaviethod addoedifig &7 ahy oftie dbalvh @Mmgﬁﬁzﬂdér eom;mising)al ﬁsﬁt are

of interest: Unknown subscriber": in | egf
mobittaaslatien {eble lel@Fﬁnén &iGe SF%%@F%F‘EEFSWH "?15‘?‘#8"'8 ot
net asﬁqtf& P to a valid subscri ber " Absent
sub\s%ggrﬂlie ﬁ|n(r?1f%t case the nobile station 110 is

regi stered Wit h |ts homs network as belonging to a

val i ubscri bhe r t he LI t

5t MaBggacisntns 5 bt ione s ndtrfordolrishe Y dofond
Thi Stra?x af6n ﬁ!%l/egfoi' Féﬁerzﬂﬁtg'tﬁﬁnobﬂé QA inftmation ﬁeﬁﬁﬂhé
( nmost |key 0 a switched off nobile station
110)r¢tumetdls$p§mseSt hat the nobile station 110 belongs to
a valid subscriber. The query server 120 then
transl ates the error code "Absent subscriber"” into the
ans\Vekthol Acdording enarofahe aliowed cladiny fosther doht;mshigl assixth step
error code or, In the case of the retur e _error
cod e Bl oA OBGRorEAorLAd sl e b formstion
Exi stence=No" to the service platform 122, which in
turn relays it to the service provider. O her cases
f o, MBikel abbrdingxs claznds, Whmem;saldsfutthﬂ‘fmfonnaimrud @enerated
Aut henti cation appl |c Lgl ons, a phone user
aut HEsiRg & Birddranslation t a corrputer system an
i mportant part of the authentication is to ensure that

t he phone nunber exists, i.e. is it registered wth
any. Methodakcardingae ony of the abeveddaims: Wheremdhe Bynd; siep qoynprises

nobi | e ment US| a.ver a

CheckmsREREsH sHoisuts o of MHFRYyRERLE petidc [ between
tran%@g‘*, b swRidERI@nterfUt hori zation: Authori zation
shal néllysﬂge g? ven for ee>r(i sting phone nunbers- The

aut hor i zatl on can be used in various applications

o Mottt AFBesRinalp A RE e bOY 1A, PRCREAR eyl @
e.g. c&féﬁﬁd@@%@&p@f atE@giing homd locatiosragistern(40es 40hy 40d).

rel at ed databases. Money is saved since no contact
attenpt is made to MSI SDNs which are not in use

do an
S N A5t 38 B RRAbLECIANE i id g dep
vot i bempiies iaGepioflascessing mmngllo‘tatlemr@stensj{ég)f n betting
applications, to verify, if an SM5 can have cone from
a valid MSISDN, and hence, if the subscriber can be
credited a prize. Exanple 2: "Hone Network QOperator”
query, nethod 1 hi this exanple, also shown in Fig.
5a, the service provider intends to send to one of his
cI | ents a Prem um SI\/S that conta| ns [ nformatl on the

e
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VMBI SDN and return the corresponding IMSI-1 to the
GWwsC-1 (arrow 174), which will relay it via the

WO ntosriezanect backbone 1B 72 (arrow 176) to GVBCHEPH0&005126

(arrow 178). Fromhere it will be passed to the query
server 120 (arrow 180), which then passes it on to the

service platform 122 (arrow 182), which extracts the
I\%CAM%VM)PSH’[ i Msl I MBI -1 and conpares it

W th j : efudsie dat abase 124 to
gene?augfy;&ﬁgelkgqngy%‘&wg%cﬂg%tr and the network. This
i nf epnmot mard sybghesy gprasaters (b20)tfor gensratiag wie er WOBYi der .
| f t@f MAP guery "send routing info for_short_nessage
is A qugﬂ%sc%%@ftﬁ?guegﬁ error code will be generated

si m. bag of Motdubguaylaasmitens(126) i gibnfitlingrthe oret armeret
to the query server 120. The_gquery server 120 wl |l

t he Aubqueriesforang or §195¢ ReeEs G¥known subscriber” or

" Abs H " . r 1 J I, i
wilT %{é%gi“@ﬁ?‘:%‘*"?ﬁ rRRR 127 f6F Rl drd o iidie Wbty
to tdspormes Giomethpronw bomore Witwerks (3Beandf or whi ch t he

' Ho Net k " L ful include: F
SNB- PIREOHE BRI A1 48) TPk S egte B reglt,
neegm thg%ng%pg{(ﬁgswqﬁ&gtrbgpohg&pugh t he hone operat or

(an I ch needs to be known upfront) For routing of
ot her nobile data services, e.g. via GPRS, WLAN, UMIS

For billing thr t he,.ho net work .operat ar... FEigqdi n
(% 185 e envgn R e R B AL 1O o RE St bfiing St 09
I eC @afifatich aBRABE irdisla¥ing die @3t ko Hne oe wwirs subqueries.

billing, direct charging, etc). This is beconi ng
increasingly inportant as all these types of services

i dly ' OV] ext | frHRr
oA iRy el U209 nccor R i GRALRA RS, Rk
end cUﬁlﬁﬁﬁngﬂ at sl teanslaticie tabledfos transtuting tihegneaoreméne subquery
their honme network, or when they |eave their hone
net WRAPRDSed 1@y therpgiest 1e8R-ces, traffic i nformati on,
gui de services, exchange rate information, help desk,
transl ation services via voice, etc. Context sensitive
cDh{Thg goedyi serven {1263 sexosding fqganyhengi af ghei¢laims kértp 20, wherein

f fi lity in the h t K ' i

e L R e e T e e I A
hangggtsik a8bdssiBiciBformhticl. ess enabl ed ‘devi ces) Exanpl e
3:

"Home Network Operator™ query, nethod 2 Another way
in which the home network operator of the nobile

station 110 can 1 f : BT f
HE ARt ) JEIETE T SR L K
" sengbdsomidmfdrifadoh & roafingtinfeast@einid/ oamtaiwedding ed
above). The routing envel ope gives the called to and
cal 'B@rmaEen-addr ess. An exanpl e of the routing

envel ope woul d i nclude the addresses from 491722800000
to 447624955555 which are the global titles

r f@&.pﬁié@u}é@ibserﬁrl _(1:|r09 a&@ﬂrdlﬁ% t@umty odeeofithe b}alimmS toﬁia fuyrthies

of the global titles in the routing, envelope WS

¢ he CORIVISES P iAo Seperaion b RengE DR dUiher pidpmation from

(e. qhege%ég&)r d Bng%e dat abase 124 and identify the hone
fhe Mot

net wor ile station. One illustrative
exanpl e of this occurs when a nunber is ported from

Vi one Cer many B-PlLus .in Ce .

Bt BT AP apooriiie  SpiE eag ot i
MBI %g}&slaaaﬁ 146 RR Beferhithg thE FlYARr Gifiniatiof flonrBeSa@est
whi ch says "Absent” Subscriber". Analysis of the SCCP
cal |desppngeidress field in the SCCP envel ope to the MAP
answer includes the GI of EPlus in Gernmany. As a
result the service platform 122 can determ ne the new
home network of the nobile station 110. This exanple
al so works with other MAP requests such as
"send_IMSI", since analysis is primarily done on seep
| evel and to MAP data payl oad. Therefore every conmand

o
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The nmechanismis simlar for other network standards.
The query server then sends the standard MAP query

wO s@sd2326ut i ng_i nfo_for_short _nessage” to the EBVBEP2005/005126

GWBC-L, arrow 162. The query is routed via the network
50 or the interconnect backbone 72 (arrow 164) to the

bi | nb bil j. P- K .
et retpemmerd Bl Aecarding ol ot e Chifimcladb 2 firtr
NSI(:%&P%?A{I_@SI&H@%SM fhastbeag thaeiest fesporse.

net It then passes the query via the
network 50 or the interconnect backbone 72 (arrow 168)

he GVBC -l 70b.. ' it -
6 Al gy St b) #prcing K pEDE RS 18 REDS Svhtein e
2 Yaquest i§ B BEfIebtBF the Mef¥otk 63n stitub of amiobile stateni/H BDN

and determ ne the corresponding IMSI-I . As defined in
the GSM standards, a VLR will informthe HLR of a M5

ROt kL[] L & clhim 4 h Bk defhddt ARBMse is
. e BRbP sy L pflordlBL Bkl 26 AT e sl RS
conbRriRd fonetHeRrofp dfvequast resprnses cansisting ab\idleRisbusy” and
corresponding to the VLR area, say VLR-J-M Hence
HLRdgtadlgld”wi (1 return the IMSI-1 as well as the GT of
M5C-J-Mto the GWSC- 1 (arrow 178), which wll relay it
via the network 50 or interconnect backbone |B (arrow
18 0Jhet queSNBBvdr ({20)racoprd®L fo amp e afcladms il 8\ip 25, wherein the

passed to the query server. 120 r :
serfgaiesiB@ rﬁ%‘%"gﬁg’r ¥"t31§ﬁ‘\{ll°8 lq]fﬁlglag@l\? ?\tglg]%?%\lti ki %?l?ﬁrfiggﬁ)y
(arrow 186). The service platform 122 then | ooks up
e.g. the nanme of the respective city/, rt. qf city.
2AeTipequernpinives (4 3@ragcordingdo gry P%Oftc‘éﬂt‘@ﬁ S&P%h@‘e‘%‘n%e
correspondi n Hink Heltfiond10).
pas’?gg&?ﬁiasre&%%g&%a%ﬁ% on ({}gla?ﬁﬁeéggéng%ny' S ser\r/(er.) | f
the MAP query "send routing info for_short nessage is

not successful, an error code wll_. he er aj-ed .
SDnThexguery server @2Aascerdingde Ay eoe ?%cq@%%ﬁlﬁ %" fiygpein the
returneg. N@BFmaARiof TREmAbieE stai@d {140). 120
W ITeq}l%gﬁstér)reeiqﬂ?sr%q{ﬁﬂgx?tﬁ)ﬁor mat i on o Unknown subscri ber"
or "Absent subscriber"” to the service platform 122

which w || pass .this i.nforpmation,. e 3

13d e Method fggg%fe%% %PW@@S‘PSU?‘E@? I%g})gée§t£1€§nsgsl 0} or
whi 8. Current MSC Location" query is useful
inci%l}géllz?&n%'raci ng and tracking of nobile goods_ an
assets, atidt step dfisersling a subquery|io pfirgone of giphwaligol; s
Tel emati cs uryei l.l.an . End-user applications, |ike
friend- PPWd’gfs,(\igﬁt]ioﬁgﬁgdé’r vi ces, matchmaking services.
Exanpl e §secdad/stpnif réiving ofspérsa froguihe firfirome of appurelity of
in Fig. 5b shows a further exanple of a mechanismto
obt ai n | ectarkn(10af@bntddon. hi the fol | owing we

assune wi thout |ipitall b e #dtalof Bitbithdtiohof
PLMN- L 1@:}{’1’-“Yit& Og?%%ﬁﬁﬁg{“v\tgﬁ%ﬁ %{S?i ng the MAP

st andar d thelqgbieghion @0).s simlar for other network
standards. The query server then sends the standard

MAP query "Anytinmel nterrogation" to the GvSC GVBC- L

7908 A r8hk, | WhéreinttRsifingt Step BEmPHsesarstepsst
ofgibﬂ%?%&cég%?g@;@ﬁg%ﬁ%g%? (grrpw 164) ?o tEe nEPi |l e ¢
nunhEpes thelsibdueyy alysg eminteusoneqtin retwerkd 7AL0{BF KIst one o

PLMN- K 1Qd, (arrow 166 I.C t t '
= nbeERrior POl 0o taaal 5 hendsad nstREEE NN 4
It then passes the query via the network 50 or the

i nt erconnect backbone 72 (arrow 168) to the GVSC
GVBC-1 70b (arrow 170) which sends it to HLR-1 40b
(arrow 172). The HLR-1 40b passes the request to the
servicing VLR VLR-J-M (arrow 174) for that subscriber
and replies to the Anytinelnterrogation with the
information retrieved. The information rel ayed back
(arrow 176) is network-dependent, but may consist of
| ocation data in the formof cell identifiers such as

- ~ 1 T~ . rU
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the MAP standard. The nechanismis simlar for other
networ k standards. As shown in Fig. 5b the query

w@eo03a252320 t hen sends the standard MAP query PCT/EP2005/005126

"Anytinel nterrogation” to the GUWSC GVSC-L 70c, arrow
162. The query is routed via the network 50 or

i nterconnect backbone |B.72_(ar 64). t.0 the bile
n%ﬁr@é?th%ﬁ“tc%ﬁ‘llg wngﬁtcgﬁpmfﬁvé %d’v]%?*glflﬁ%e FEvUL TR

PL ' ' b aégidt (ADR-404) &l
P e s A e B B N | "
It tihcemtgremwedionretyerbr(y2lvi a t he network 50 or the

i nt erconnect backbone 72 (arrow 168) to the GVBSC

GVBC-1 70b (arrow 170) which sends it to HLR-1 40b

(34.M@¥%hdd Edcordﬂ\fﬁtdﬂ!hﬁohew thepgaR 3 1tth 635 whereintthe e od
servicing VLR VLR-J-M (arrow 174) for that s,ubzgfd')ber

and infephation is thernegisisatjan mEormation pbthe maabilgstatiop
information retrieved. The information rel ayed back
(arrow 176) is network-dependent but often consists of
cg5.Méathod atcoedilig td i oneioftloe elmitis@ t0'3B3 diwberein'the iy of
"“detached'). Fromhere it w]] be, ﬁﬁﬁ d back via the
Gvednformatiangs, thezggation pf ?N@Wﬁb e i nterconnect
network 72 (arrow 180), the GWSC-L (arrow 182) and the
query server (arrow 184) to the service platform 122

( a6 rMethd®ycording tsmmyvoneef glaimns 3} tn IR Wheraim thedteayef t he

LR, B0 A LIS, SR A IO 1

successful, an error code will be generated simlar to
the one described in Exanple 1 for the | .
" 8@ rdethod ntongding toarfyoone of shaims 3 3% geherein gheitesm of

I dto th : 120
i 1 (et o e ey R of Mg U MaBRL YD) T

or "Absent subscriber" to the service platform 122
which will pass this_ information jns

. tead of the
néBuiiethod perpréing fe elagn d4UaTein R FTR O ﬁ?ﬂff?é@g Apsinges @
provj L BFe: 1o é]ggn 1 {1 So EL1ORr K
a(:(:elgeg\s %]ikgolﬂ%@%autné@% a o%l?étvgeﬁrgoﬁtpéeﬁg? gf igtgn0 ( @1%)
conprising: a first step of receiving the request for

P! o | j
c A oMatet aEeaTgdy PR RSIGE bronds 8 Seaunn dhe erpnsg
quer Rk élogai le 1h@icRAGHARS heme Betvitek VPtHe MEBiRSSAtohE110).

i nformati on; third step of transmtting said
subqueries to | ocations storing said crossnetwork

e B R 450 e
(120)¢ thaRskpandei fth step of returning said nobile

statron i npor mati on generated fromsaid responses in
the query server (120). 2. Method according to claim

1, r.ei,n sai.d cr - j [ '

e BB TheR BRSO B0 Sy
i nf O I&nia@ion ifoludds hoTMEBIshélobile statida( 1101 or 2,
wherein said cross-network accessible infornmation i s

present on a renote network (10a, 10b, 1CGd). 4. Method
ac 40 o j nBrisik

o MR g1 Rofie B lnedfie B A KL e (N0 COpritRE
i nf or mat i afirstStephfidetedminingoarditeny of mformation relatinge the mgbile
3, wherein the g)ile station information conprises
recepti onsﬁa“%?‘bf@ ion 6. Method according to one of
claims 1 Vgﬁﬁl i ' kbl € tHethsbileatdtion (110
conpri sestal%g((;:)béltdi 0 @r?fﬁgééﬂng%?gﬂwe? Met hod accordi ng t(g )
cl ai m 6, bhwdainthe fem|of defoinegtionndnsk mat i on i ncl udes t he
nunber of the MSC 8. Method according to any of the
above clains, wherein said nobile station information
consists of a predefined set of values. 9. Mthod
according to any of the above clains wherein said

nobil e station information conprises an undefined

val ue. 10. Method according to claim8, wherein the

o g e o - s o o o o, Y

.
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- one or nore subquery generators (126) for generating
one or nore subqueries fromthe query; - one or nore

waeumguenyli transnmtters (126) for submitting thRCDRER2005/005126

nore subqueries to one or nore networks (50); - one or
nor e subquery receivers (127) for receiving one or

nor e subq sSpo s fromthe o r net

(50): “anddBrtcuealomGas i Brsee O BasoseB A ePd ring. o
request response to the request fromthe one or nDre
subquery responses. 19. The query server (120)

dA6cThel Me@mdcacc«brdmgr t 8laim 425 Whereinothp delévenymethod ineludes a
transl at.iqn tabl e r transl the request into the
one™§ho §W§Eﬁﬁﬁgﬁﬁegm' f%h g server (120)
according to anyone of clarns 18 or 19 further
conprising a second translation table for translatlng
t%mﬂmdcnccwrdm te @bqu dRyor43sybersiacthe gemyof infarpaiion is
response. %F@ query server (120) according to any
onelSPPHORIORAUR. 1571 5 50 wherein the one or nore
subqueries return subquery responses derivable from

crossnet work accessi ble inforpatjon..22. ThF q%fry
A8 Mathqdiazogrdinecte chim ¢21%5 431 wherrthe R of pfoppgiionis

cro ggsi bl e information is roam ng
|nf§$%a§&§ﬁﬁgﬁg%ﬁ' interworking information. 23. The
query server (120) accordlng to any one of the clains

18 to further si ng ot mat i er at or
N&éﬁ@i%ﬁ?w@% O R e A e
reSRQB&ﬁlm&ﬁnmﬁ&E query server (120) according to

claim 23, further including a third translation table
for generatrng the further information fromthe

B s R S e PSR Bl ohEplucBeaRhlb T8
a I GRAARS Corlekadftioh oh @ colfputdr & bérjurigion Mthr zﬁqambatlon server

response. 26. The query server (120) according to any
one cofpbiagims 18 to 25, wherein the request is a

request for. «@atus of a nobile
st af |ac§ﬁq1tes lfff)d% g@&%@ﬁqﬁg'{éﬁ ggerver (120) according
to c |a&*e@ﬁe§ﬁses;¥dﬂ% Bitdifdch forrremneang a rampstresponse, Hel reqnestj

fronrthe roup of re uest res onse consrstr
" diresponsefiging genergtod JEAm ORe g L 01?88“ e@ @iﬂt}"e?ne ot
( 12%0@*3&8%1&' ha%ohiS 17N Bﬂ% @fm§é1ﬁhﬁ§51&1&)ﬂdﬂe%5 motbIer ei n
request 1s a reque regi stration information
Of tshl@thﬁbs toe)mtoammelnétim)ﬂ}s 29. The query server (
120) according to any one of clains 18 to 25, wherein
the request is a request for reception information of

tﬁ&g%ét%Pgﬁ@ahbﬁ r&gréiill @terfA® of REmAUTE Whe@ the reduik0)
ac C or

I ng ne of clainms 18 to 25_ wherein the
r equetstfagesis an m;qfwgtfor anceptingza reavest ahiout thernegivorkrlogip gtatus

In?glrﬂlf glf S{)ﬁié&?}ﬁ)ﬁl](ﬁﬁ)) 8?3 émer}%/gﬁqlgf) 1% séo e gﬁérfe{f%%]érpﬂlt&fbce for

COMEShiRga resﬁoﬁsb BbutIhe AetVorls PR AguaoBihbaushile statioa(110).
first one"of a plurality of networks (10a, 10b, 1Qd);

- a second step of rece|V|ng a response fromthe first

R e et RhRb ol 48 Mherc i roqued

i nf %%ﬁiﬁrb@i@ selected GroffDhie Igeoupt catreqlmst(reﬂﬂiﬁ}es @sistineg oiidle”,
according to the claim 31, wherein the first step

conpbﬂségﬂé-gﬂéﬁméf passing the subquery al ong an

I nterconnection network (72) to the first one of the
plurality of networks (10a, 10b, 1Gd) and thence to a
r 60 Rieefirst #iplicatibichro@3m interfaceiofdaior 41, wdherain theaegfest
claims 3 1 and 32 erein econd. step conprises a
st eﬁeﬁonﬁ%@EF%?m@ﬂ?ﬁh S%]ngéb g’ S(Sagr\oflhe regi ster
(40a, 40d) along the |nterconnect|on network (72). 34.
Met hod according to any one of the clains 31 to 33,
wherein the itemof information is the registration
|nfornat|on of the nDbrle statron (110). 35. N@thod

o o o a1 o ~ oA a ~
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based on the itemof information; and- a third step of
sendi ng the nessage by the chosen delivery nethod. 43.

wab@sie2iod according to claim42, wherein t hePdPEP2065/§05126

met hod i ncl udes a nethod of suppressing the sendi ng of
t he nmessage. 44. Method according to claim42 or 43,
wherein the itemof information is reception

i nformati on. 45. Method according to claimd42 or 43,

or i . : : : : i
7 S e e cR Roplelt AREL 8F o AP BRI hORaucst
whefesponst beprésentstiod registratioraofi themiobilé statien. on
information. 47. A first application programinterface
enbodi ed on a conput er-readabl e nedi um for execution
3 FhE AR Ubcalibh OBt fldrPite VF ERIrA AT APRirtiaahe Aiduest
server conprising:. - a request interface for accepting
a r sgpawt represents dapreseptionf dhesmobita Hatialiee f or

returning a request response, the request response
bei ng generated fromone or nore subqueries received
f30 M Qfhulds-roRTaBleSA&MINE HemyQblpuict-ek&uppblsimstraction dor
subm ssi'on of one or nore subgueries to one or nore
net perférningithe nttkod ofradaimgdpildat i on programinterface
of claim47, wherein the request interface is an
interface for accepting a request about the network

| ugiAm appBEaton@brvar (180) for astessing the(qhif) seared (1209 of elgines 18

response interface is an interface fqQr returning a
r es poHR Bor pBeing 3 Teauest B Anipapationdelating tos mf’ﬂljée %ﬁ?ﬂq ¢10)
st atd A8 ' i | ' Gfciithe que

i nt tédr @ggge%%&&e% r%104§‘,ﬁj % g%}vﬁ@%teéara&e% S%g tsﬁsr%es pons eq [ gy
sel seved120)umtéraingrteinfaination veating te shomebile stations (110).
consisting of "idle", "busy" and "detached". 50. The
first application programinterface of claim47,

' 62 8PS (1 SOTIRNES FASRheRENhS ifoenitivaaiohprises
g$ﬁgﬁgaﬁ@%?Fg§stat#%%951. The first appl i cation e
pr ogegistrating efémeasionf cl ai m 47, wherein the request
response represents the registration of the nobile
station. 52. The first application programinterface
046, Athdiafp HohtioN B & (130)SE dl AR herapthe Seformqtionsmnipsises
the reception of the nobile station. 53. A
conﬁﬂﬁ@ﬁm¢§ﬁﬂﬁwﬂ@mnediun1having conput er - execut abl e
instruction for performng the nethod of clainms 1lto
17. 54. An application server (130) for accessing the
0SB The SPpN@Kiof 310¢r (@B0)cdfadlaim SUG wheredDthe dnfopraatininngpneprises
request. about information relating to a nobile station
( 1lepatipn infpranai@By y server (120) and for receiving a
request response fromthe query server (120)
concerning the information relating to the nobile

ss&itTherapplication pervaS(13Mhef caipl 54¢ athiersin the infermgtiogpgongjrises
claim5b4, wherein e informatio onpri ses
r egiNSTYOrK logn sRafs qlﬁal?l?es%%‘oﬁﬁl(gppl i cati on server

(130) of claimb54, wherein the information conprises
reception information. 57. The application server
(130) of claimb54, wherein the information conprises

| ocation informati on. 58. The application server (130)
of claim 54, wherein the information conprises network
| ogin status of the nobile station (110).



