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MELANQCORTI N TYPE 4 RECEPTOR AGONI ST

Pl PERI DI NOYLPYRROLI DI NES Thi s present invention
woeb@nwes43to a certain class of conmpounds, and POEiIIB2007/000480

pharmaceutically acceptable salts, solvates and

prodrugs thereof, which arelagonists at the

nmel anocortin 4 (M) receptor, especially to selective

MC4 agoni st compounds, to their use in nedicine, to

conpositions containing them to processes for their

preparatio t
processes. HM}IEB B‘@@W@L‘?’i‘é@?ﬁ%@”é%n rel ates
to a class of MCR4 agoni st pi peridi noyl pyrrolidine
gﬁg ? eful for the treatnent of sexual
F'ﬁ'ﬁ' V@ﬁ‘ on obesity, diabetes and other disorders.
[ The terns I\/C4 "MZ4 receptor", "MCR4", "MZA-R',
etc. are used inter changeabl y her ei n. ] Mel anocortins
Ther presept inyestiererelates taraaﬁorpmrmpatloneeyamoand fis panticiay, but

v Rk BY, SRR A BRSSP0 e

Mel anocortins regul ate a diverse nunber of
%é()éy ol ogi cal processes including sexual function and
bhehavi our, food intake and netabolism There
are five nelanocortin receptors that have been cl oned,
MCR1 MCR2, MCR3, MCR4, MCR5, and are expressed in
Cammupisation Salwarks igmcaliysopgrats i1 aesargarseywith segivien standard
€
orRAARAIbA LA &2 BIEWhet the Senbhe eiphehlicor figetrork are
pqnmwmmamq/ hewﬂhaiﬁwdld e ablmebedan-'ror@rxdrripﬂemhe standard may
i s widel res in the br
deFE SRIBET dhe b RErere Bk L. el PhUBRIETS S Rodrgd with 2
cireBit switehedRenate bf & paeRet mﬁdl@ldftsbrﬂlﬁe or bath. Um‘eﬁstandard may
ti ssue, skeletal nuscle, and hoi d ti ssue.

alsp.defing fRrseompunication B QtBP"'ﬁf‘N@%& shall beveed der, thPoQRﬂmeCt'O”
THE" aithddrg" ABYCAEHES- oNeAoR réred o@tﬂéoFe‘ﬂd‘}‘eaoHBhﬁ&tlon

seven-transnenbrane receptor prinmarily expressed i
paraiveteypot hal comnectian ppiecaetpis maa{nfgalataanoavmgau(s.d@mlzegtof the

colﬂh%?t}o%ggf% Eérgk'rh @ggﬂ%‘? %Fﬁéél¥4a]t&r%% S?)ch e@;ﬁxgrﬁ‘éﬁm% r{u?hber

cate regulatton of
of Nk dhanaeltsl qatlity dfyseavice| ambeytan ahdmulfaaﬂumgs Itlmtmela&e to

6&@-?1 ich is derived from proopi onel anocortin and
lgsip Eﬁ??'\)'&?'@& by agouti gene-related protein (AGRP).

a- MSH i nduces wei ght | oss, whereas the ectopic

: exg%nes& on of agouti protein results in obesity in the
In p46ef Wordss dhe rdandard gefings dhe Neles'caryB patagnetess on whigh the

oo g et o AT R Eipie o e
dif@erlenbcstmudardsdand/on specéllcemm& anclede aIwntthQ?hrmang 88:these,
spgpatis. Blsh "8 SGaRkr okt ShSisT 1oR iR, cBpiTifigns) or
vaih89§ el iﬁ\ﬁl\;ﬁ S%&%ﬁgﬁ%%{gﬁg@PRsy @ne&tbl ??&E& Iﬁe:(dﬂ)ltSErvlce)
ocrin a nockou
ANPE o fAmRn o Malslen Fhos SAERY. RAMBSS (Bl AR SYEDMA
V\ﬁdéﬂfan&moaaeoﬂféldmdmmw&@s@ apwmAf.ﬁr@Mq% Y&6de Dlsion

average, twce as eavy as their w

"Mmltlphee%cmsgsm Unitverseh Mabdend: @J@@uynumcamnSrgvSé@nmm s8O%

heavi er than wil d-type controls. M ce heterozygous for
the MZ4-R knockout showed a weight gain internedi ate
to that seen in wld-type and honozygous nut ant
littermates, thus denonstrating a gene dosage effect
of MZ4-R abl ati on on body-wei ght regul ation. The food
i nt ake of honpbzygous nutants was increased by ~50%in
conparison to that in wld-type sibs (Huszar etal.
1997 Ce// 88:131-141). [From Am J. Hum Cenet,

65: 1501- 1507, 1999] . MCR4 activation has been shown to
i nduce penile erection in rodents and MCR4
|nact|vat|on has been shomn to _cause obesity (reV|emed
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stability; solubility; oral bioavailability;

appropriate netabolic stability; ability to displace
WOAGRR/bysm t he MCA receptor. The present i nvent POWIB2007/000480

provi des for conmpounds of fgrnula (1): (1) wherein one

of Xand Yis Nand the othér is CH Ris F, d, CN,

CF3 or nethoxy, with the proviso that when Yis N R

is not For d, RL is phenyl, 2-pyridyl, C3-C6
Tl@@seie@q@wm@nt g tymimal dhal isdrKsg )J$edmfmr<mmmuhteahomg»ver a

o TS HE B B B it e
predefmed Smitbstrest they ,neRRorks A tefminal @hay Vulstdl Heh%rn@hg&fd St be

cophatho Rt ToeMearing SieRgeshe’ Sedivatiznohes. Tnpdeirinal may
cohftBuitAd P RKcbRfincar WMt lséverﬁ!‘ dHPSTeAl MHpes %U%rﬁmumcatlon
bonds in the ring and a =0 substituent, which ring is

sepeaso TAIEse UsebSaHipment apg ofisk Calledrabti-masiet terminatss the basic

t OH, CN, nethyl,
e e o Aok B 989N oy, or
alternatively, Het is a 6-nmenbered ring containi ng one
at.ons_fused ons,. relative

A e e ARl 1 SRl i T o o

acbed¥e BRI BroviditR by CedlisNth Gedt add¥eBOthengelPtah ViRt bfifidielas a
N atons, which 5-nenbered ring is optionally

CoHgIRSRGUESS IC\EOURTCch RYl OO SENERR RASE] teansopiee séafions| (BTS)
setﬁﬁﬁé Eseﬁ%ﬁ%@ﬁt U%'sHQﬁ 3¢ nll?k?rglr a%tﬁﬁans ?)é@i{é H8D interface

er eof g exa
angmpblmcwmmtm base Sﬁaétue samxﬁlems(Bﬂsanse\)Erabcaﬂbl cover a

f o) f I
LAY Bt SISt e B Y g o tcatn
arem(:l_eﬂgedrdﬁrﬁdnYe stindaidydad é@ﬁthng &lea (@M) reshavild B&@ppreciated
h ¥ &I}/b ref erably Rl phenyl , 4-chl orophenyl
thajthg 373, d{aﬁé tion, weanoraw%naaarﬁaedwaa.%me Rystem and
cirblirab@hads Va@rr% &4i5d1 98! rg! cell”&’fﬁe Fé'i/@ﬁ %Inﬁ"éﬁey such a part of a

cycl opropyl  or cyclohexyl Preferably
coygyage Fﬁr@aecpfamq;asgzstagom @rfgawrcamquqgss |systems such as those

pr%cﬁéddljh{/ cj‘r?eo%éllrull%gsyisgé_rﬁ_lé;’ h\élt &_p@é\g{i%@ﬁg{hﬂﬁy Ydr th8 18 8iestations,

i.edtheychobibe lstailormsaargslenabie:mkm thoy@- ftbrh)ajlroca’gmm lareda to dnather. A

iRy SEURY rGY eV Svarnie 5 Tebeold | ST Beyrork that is
cofpatiblévitH tedt@bdhard e mobild8#itidnGs dHastedqo.0x0- 1, 6-
di hydropyridin-2-yl, optionally substituted by one or
nore substituents i ndependent ly selected fromF, O, 5
I t 0 fer
Thg'lhse% alﬂ?nt\@r)/t ﬁUFS \Wllngatﬂ% Hfafﬂé 5é4|rsl %@fzh% E’%ﬁllfr %}% éfn'&h be
COEUQi lmya moﬂydm@pgdlnmazhmlbrymncm |E1xafhlblyzs of the controller

noéé’#’ iﬁ(%lﬁcgé %d %g%%?ﬁa(ﬁr C&HF%? Kgﬁtdgt T Smgﬁge e$/2 rﬁroller

(RNCRf trraﬂ\VITSI-Ete radipyacodiss - retwbrio thereof G’@ZdohtrBHéd byeaChadm

nefgrbEopols HIEhINS FaIE MRy o by huNbeh plbase stations
or BWa8k statih, PHe cONtrBllem BN ¥onddetdd Rfrﬁfe?'f@ﬁldété'\ﬁéy bllinking

pyridazin-3-yl substituted at the para-position

noge| foF isxampde tahﬁaisww GPRRi suprost nede (GESH)i o gateway mobile

Y, e e

WG Yooattr (oclS). iyl B onfholkrhodes i AP oBlts o the
wherein : 5 Rl has the val ue associated with the
follow ng specific conpounds. A preferred group of
conmpounds, salts, solvates and prodrugs include those
wherein : R has the val ue associated with the
foll owi ng specific conpounds. O A preferred group of
conpounds, salts, solvates and prodrugs include those
wherein : R2 has the value associated with the
foll ow ng specific conmpounds. A preferred group of
conpounds, salts solvates and prodrugs |nclude t hose
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(3R 4R 55)-1-{[(3S,4S)-4-(5-chl oropyridin-2- yI )-1-(5-f

| uor opyri din-3-yl)pyrrolidin-3-yl]carbonyl}-4-(4-
wohoorieptsenyl ) - 3, 5- di net hyl pi peri di n-4-ol ; PCT/IB2007/000480

6-[(3S,4S)-3-(5-chloropyridin-2-yl )-4-{[(3R, 4R, 5S) - 4- (

4-f| uorophenyl) - 4- hydr oxy- 3,35- di met hyl pi peri di n-1-

yl ] carbonyl } pyrrolidin-1- yI]nlcotlnonltrlle

6-[(3S,49)-3-{[ (3R 4R 5S) -4-(4-fl uorophenyl) - 4-hydroxy
conBnanigatian Rystempand/er o pien eenmeinigation -networks, such as to a

P§I'{'l*rf Rf’@tﬂ%%\ﬁﬂéhe%' YLt RtiBnd NebA ek bARs S AGESn &R0 Buch
as6-th( 23S, 4.5)253- deetll rmtwprir iati e 2ay ITGRYIR [ (RBNERISHN AControl

P%F‘F@E%ﬁﬁfh? ?W&%{Lagﬁ ESR%'A? % ng worl% may also include nodes

for ¥ﬂo}|ﬁ%f‘hf@lﬁﬁéﬁlﬁr 8f FRIAE Btdtfohs Subscribing the networks or visiting the
3-{[ (3R 4R 5S) - 4- (4-chl orophenyl ) - 4- hydr oxy

net\ao dsm ay ppPiseriate homeypqai@ngggWGJ.rS 4Hp and visitor location
re%'istéﬁ)% g\m{{ -dl n-2-yl)pyrrolidin-1-yl]pyridazi ne-3-carbon

6- [(38 4S) - 3-{[ (3R 4R, 55) - 4- (4- chl or ophenyl ) - 4- hydr oxy

i met h eri di carhonyl }-4-(5-. .
WhEtof ol AHHDBIRT FoRRbcates T oo seraDiication ety
communication path has been established between the user equipment and an
6-[(3S, 4S) - 3- §5 cyanopyridi n- 2-yl (3R 4R 5S) - 4-

elemeufopbms@ﬁyp the Hriwelk - Bhs. rzﬁtwgrﬁhypée p&r fvgically -one of the

cofirpFESRe LAY IRt bty | BT PRl cation bBGiRar, the: user
equipraenti arst thel mtpelrd@ﬁtmanomnp_dar\mtbﬁMr} pasg hrough the controller
oL ORI B trindrdrR. §6hbflidvet 1hd S8R R 3 1FaRRe to
a ﬁgctc(slﬂgnd@.-'ﬂ?ié [shaR 246 H8) pabs(ie fk?Ieth@pi\wgio)deé-thaﬁbelwg to
i et D er| car bonyl } - 4- (5- _
R BRo B YA RS e of SRS 2y VoRSy FARIEHE. having: BoRecket
swifchté: I£PS% connectlon WIth a packet switched network system (e. g. the
(4-fl uorophenyl)-1- {[(38 4R) - 1 5- fluorop

Ul\§JISh|may3bg|hpnde@ eveetadrypa Faeuit swifehash (¢ cennecion with a

cw}éﬁ%‘é@&% h%tmﬁrl? §%t§@5 @Zlg(pg%gﬁﬁﬂlp O'%\Fr)\;f/ir\f?%e versa, Tpe fandover of

thel@pnne@iopl pygy bel neduite@-ey Ig] a\duebdhylrﬁlebﬂe( sltatlon moves i.e. roams
quo hen
frogh A S5 4 oty Seliinsp by BeR-Cs flofeqived v dbe samesygtem
astthél p@m@pbeﬁul thedhdndbivex Yiedds t6libeeideshiplisréd Getwden different
yl ] car bonyl } ? yrrolidin-1-yl]pyridazin-3(2H) -one;
copIyRieatiog) sY$IqMS.chi or opyri di n- 2-yl ) - 4- {[ (3R, 4R, 5S) - 4- (
4-f1 uorophenyl) - 4- hydr oxy- 3, 5- di net hyl pi peri di n- 1-
yi ] carbonyl }pyrrolidin-1-yl]-2-methyl pyridazin-3(2H)-
A gemmunication system needs to be able to provide various different functlons

in ((i@??ﬁ}éo%bé% fol. (oé?ra‘%?) Sfahm & @Iﬁlcﬁé@s?ﬁ g;l%n%@f&éd Yl difrent

cajédocnesbﬂn;dtégdky(dbrﬂpnses functions that relate to the actual carrying of

| h l di t.h
RTRIB I e ARy o (B Bltsrasia i othen ata cpnient da the
sygte@i{ 1A2mhiewy batlé@égy tarP-pe PyderP! dsdining yfo}maabwy lcbntfol or

(4 fluoro fphen 5-di net hyl pi peridin-4
angueRIent) Bct(qr,Lstqh 8 ythe control of various servnces and the actual

T T R

-yl Tpyrimdin-2(1 H) one;
4-1(3S, 4S) - 3-(5-chloropyridin-2-yl)-4-{[ (3R 4R, 5S) -4-(
4-f | uorophenyl) - 4- hydr oxy- 3, 5- di net hyl pi peri di n-1-
yl Jcarbonyl } pyrrolidin-1 -yl]-1 -nethyl pyrimdin-2(1
-one; (3R 4R
]

U"Q;

S)-1-{[(3S,4S)-4-(5-chl oropyridin-2-yl)-1-(6-methoxyp
ridazin-3-yl)pyrrolidin-3-yl]carbonyl}- 4 (4-

| uor ophenyi ) -3, 5-di net hyl pi peridin-4-o0

[(38 4S) - 3- (5-chl oro- 3-fl uoropyri di n- 72 yl)-4-{[ (3R 4

J®*<
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fl uor ophenyl) -3, 5-di net hyl pi peri di n-4-ol ;
6-[(3S,4S)-3-(5-chloropyridin-2-yl)-4- {[(3R 4R, 5S) " 4- (

wa-=2bd7wevsphenyl ) - 4- hydr oxy- 3, 5- di met hyl pi per i dPaT/1B2007/000480
yl ] carbonyl } pyrrolidin-1-yl ] pyri dazi n- 3( 2H) - one;

6-[(3S, 4S) - 3- (5-chl oropyrldln 2-yl)-4-{t (3R 4R, 5S)-4-(
4-f 1 uor ophenyl ) - 4- hydr oxy- 3, 5- di net hyl pi peridin-1- 10
yl ] carbonyl }pyrrolidin-1
underdtedd nast loeingy implariente] i) diffesent planes. For example, control

S R BNy oo

th&h]tﬁ@fé@@ﬂéﬂ}orﬁ-a( 4sél pearep MRy lchrdninichtiont by | thepesdrdplane is

smaﬁac&t@es,ylgmalmg(@éhagpnuol(@emg@ﬁ&aﬁhpdaont@' RIR-1-i i d
azo[ 1, 2-b] pyri dazi n-6-yl pyrrolidin-3-y!]carbonyl}-4-
(4-fluorophenyl)-3,5-di met hyl pi peridin-4-ol; 5

Typidally SHHES) caBarBrichlia cayptends npavide) this{ by 3meaRss sf -separate

P helse B Y Haeng; ¥ Sedfied SfufFRl Bvd RoRfhasidd channets.
S it s by o
NEHPBEr @aﬁy@ éiﬂ@éMWﬁBﬁfyA ﬁtj%Sfrige ﬂ\{fﬁgi:{; i Eﬁ??{f’z(”le term
S(')ﬂrf Hg channel’ used when _ referring to control plane

45S) - 3- 5c:h or03fluoropyr|d|n2yl) 4-{[ (3R 4
cdmmBWGatmgrzs fE"plmﬂadpm;erm ZOMYTIMSAHOB, ahanpel may be used when

T Y L ad g o ) v ol o
6 [ (3S, 4S) - 3- (5- chl or o- 3- quo’ropyrldln 2-yl)-4-{[ (3R 4
Thei Y@%‘Pﬂﬁ éﬂ%ﬁ&l q”g‘;{a henc%m)nunlcay on syé’tems may have been developed

qmﬁé' ﬂ\@%ﬁ@fﬂéﬁkl}/ﬁbﬂnﬁ @'abﬁi iothek-atld ey L@@Zdlﬁe%? H)ot@ﬁ@ls in different
4S) - 3- (5-chl oro-3-fl uoropyridin-2-y|) [\/\fhlch dlane

cqmrggymtl@msyﬁt@msoﬂﬁ@qt;qapdatq(?ygm pyetace)s define e g.

r
SH:Q”:%: dgflr?g }dgg/trhr r ?Shel yl]-2-nmet hyl pyri dazi n-3(2H) -

one

B S A 288 S Ry e,

valmﬂb]n%ebqn&lbalﬂg ra bhéelstatidn, a radio network controller and a serving

- d - 3-
GRS eipart mos. ESARRIG MBIy Be ditiobeg) jn erpyiding sees splane
corﬂmﬁﬂrcfahéh% %"éeH%b?le AtanG, OAYFé%ck%'tJéWTEﬁéB’ lintbfgkicth Mrandover
1-yl]carbonyl} &/rr0|d|n ridazi n-3(2H)-one;
frgn[ ¢ 3eun®) natwak Zedi A aeﬁmge@@rﬁtlgn yie) 26 netvarky fo sjarget
neltﬁl)gflj Eé bugrﬁﬁ Rk f"nd;%}fyn _gg‘??é\‘foﬁnéa dsBEAheaPinPetiFd danefhtion

}pyrro
Paryrhe}rsﬁlprr’é’rda]gd:tpmﬁalla)z|teel‘8(<2’a+|) spauification TS 43.129, version 6.6.0

(28@&1360“ I%&%‘[’d&gg’ gq?ey@f%lﬁ'p%gl@ ng n%# )SGASleuser )()Iane

ccﬁﬂe@ﬁ@mm HotA-tRe ol ardd tatgst rieth}lQWhL@aidcﬁﬁilﬁg tABBRP TS

4@%% 3@@@;1 8.6(% peaieen! gfie | Whits- CRHS) - aueuedsip aRendyo fqneral
P%clé‘t dR&JiIHOS@ﬁ)E%%hPJP&gW(SHeO)(SG%I\E W R BRI Hehbbrik- after a
car bonyl } pyrroli
haryjo]vpyrlqs dexifineed-may bemitupngled digectly to an SGSN in the target
nQ%LEQS 4S) - 3-{[ (3R, 4R, 5S) - 4- (4- chl or ophenyl ) - 4- hydr oxy
di met hyl pi peri di n-1-yl]carbonyl }-4-(5-
chloropyridin-2-yl)pyrrolidin-1-yl]pyridazin-3(2H)-one
;7 - SS- - d-chloropyridin -yl RR
dSJ"- CSM-di fl uor ophenyOr- hydr oxy- S.
d- di net hyl pi peridin- 1-yl]carbonyl}pyrrolidin-1
-yl ] pyridazi n-3(2H)-one; and the pharmaceutically
acceptabl e salts, solvates (including hydrates), and
prodrugs thereof. K) Mdst preferably the conpound is
sel ect ed
from6-[(3S, 4S)-3-(5-chloropyridin-2-yl)-4-{[(3R 4R 5S
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"Het" for the conpounds of forrmula (I):Also included
Wi thin the scope of the invention are nmulti-conmponent
woanplexss (ot her than salts and sol vat es) whePeTmB100E000480
drug and at | east one other conponent are present in
stoi chionetric or nonstoichifonetric amounts. Conpl exes
of this type include clathrates (drug-host inclusion
conpl exes) and co-crystals. The latter are typically
defined as crystalline conpl exes of neutral nol ecul ar

T%%S%S’EE%&‘ V@?@h {O%gggéj %bB%S%gt %\@ﬂcénegi Rggg Qver orn ?rder to
SU@f)?ﬁ rea%melpambeeuitmem hdndoveaMith ﬁhstOQuambmf@bmce (QoS)
within the scop

%entl on ar I sot I ca
refWERMeRlE YolRBOIGHRISY ANORACKET 1953 yackeb switg ‘%Wéf geduces
thé Bervitd i Optib'?r“bf thé@s@f gféh@%fo'rrﬁﬁfr@rﬁ)Qﬁcelﬁbﬁange compared to
I ncor porate e nade ysmtable vari ation
th@fcetllweselsentlmtan@l ﬁeabresjsm@bgdss|t@ewmeve|buff@s|hayldlmg of user

T Al e s e

"prodrugs' of the conmpounds of fornula (1) are within

TheyScopmgl €3 RSN 560 js MaavRrs daraia e KR (asiencE
Rdtfo m&@égewtwsrk?aal/eaqhbaé tMoréwep@@hm 5 af‘s@ﬁvrn?\gﬁ’RS support

adm nistered into or onto the body, be converted into
nogleriSSNsussr Flanerand contyolHianeis @\r?élaa@slnrmh seviogjang target
X
S/ XHTEy RABIANEING ST K38 s DRAShH Hedovr
PhUe aneéomiarpe@dmmgﬂ;henS)GSj*é in thendounrceRsystem ugthasSGBMNeih the

Del i v st e o 14, ACS Synposium Series (T
tarﬁiebﬁ%ﬁ? lr% ?’%M Cfhd Bi oreversible Carriers in
Drug Desi gn. Pergarmn Press, 1987 (Ed E B Roche

Aneri can, Pharmaceutjcal Associ ation)

HeweissupRItAIB ACERI TIPS mﬁﬁ?%@@%‘ﬁ%ﬂ'ﬁﬂe\ﬂ% S&EE‘ that they do
no%g?rsﬂb'}géncg QNW%%E?&HWH)% fherd8er didde). - For mstance in the

ent | on tech t he preparation/isolation
propogadd3GPHU lingeteant evaittion (LTE) Lanseasischemesy disetosed in 3GPP

el BefUf TR 0BV S 211208 SFHGRLK oY of19b UekPPlane
eleiaent\saan eoplvediNgie BgeNBxangla,acchss Slatdwayh(g3\03s8GPP LTE

SRR SHL Bt St B S e poove

de@cﬁbéd éf@érﬁp@ét deﬁirJi )geﬁérta'trﬁﬁ s?@t@ﬁ@ﬂ‘ﬁ’s miedhs @A FRiio ABtwork
al cohol t he case where the conpound of_ formula

comry"%rdﬁ?tl\g;)@obﬁ%%\i BFe-Riangsaaeaibised 970r HpPRAiTE ageess.
base such as tartaric acid or 1-phenylethyl am ne. The
resulting diastereoneric mxture nay be separated by
It ahigbtrethergfaiehpeardiantageaiss itonhave r g siachamiami mrhidhcpermits
.one orboth,of the diastereo [S convert
i @35e s BrinRveoh Rt ARS R By b IGlon Sgigis where
thé chandoivel [aly pRicap hetiiber airff@eﬁp@mées afystehes, | setntasothose
e‘%and chjral recur sors thereof). %ﬁ’ ﬂ%al ned in
RbRY Bheva vk Rers, ene ok H&“?‘Wﬁk%@r éG bhasgreHAgtwork and
on‘eyd?'tﬁé"nlei{/vd?'%% a @BPQEV HPPBEESLS Adtiork. W Ws @xﬁ%?le' 8egacy”
hase consisting o drocarbon, typically ane

S htoxa®, %At a3 @i ﬁgﬂ%@ﬁi (Racess 09e ”&Q}I urte rafght also be
ao‘fvﬁﬂﬂ% gB@Qﬁg@ gé!ﬁb%?%éf ith @Q%&ar}eg )H?Qb/fén%%egﬂr:%e %98’6?5 ngnng

ume o centra
of the eluate affords the enriched m xture. The
absol ute conposition of the nobile phase will be

dependant upon the chiral stationary phase (asynmetric
resin) selected. The routes bel ow, including those
mentioned in the Exanples and Preparations, illustrate
met hods of synt hesi sing conpounds of fornmula (I). The
skilled person will appreciate that the conmpounds of
the invention, and internediates thereto, could be
nade by nethods other than those specrfrcally

o o o o . o "
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In schene 2 the am ne internedi ates of general fornula
(I'l) and protected pyrrolidine acid internedi ates of
wgensroad43formul a (1 V) are coupl ed usi ng st andapdT/1B2007/000480
pepti de coupling met hods aséﬁreviously described in
schene 1 to provide a coupl and protected
i nternmedi ate of general formula (V) from which the
nitrogenprotecting group can be renoved using standard
a Hengoerquocedurst r BEtmbgidisents df ihaiptesentdovgniiondaios to address
eneral farmula . Any suitable nitrogen protecting
'%r%rdﬂgrel@%%%e BE"(@%%% described in "Protecting G oups
in Organic Synthesis" 3rd Edition T. W G eene and
P.G Wits, WIley-Interscience, 1999). Comon nitrogen
SWPBF@btlng groups (PG suitable for use herein include
te/t-butoxycarbonyl (t-Boc), which is readily renoved
by treatment with an acid such as trifluoroacetic acid
Amnordhygrtogme ehbodirdent, thene isr pravidedsanpggt fos L/ Isoanunication

h onet.hane n
SYRLER: 70 Pete BB yobtsd e R aica, s Sholihhodh i a firt
C‘ﬁw:eb@ ang & abm&iurtbdfatéwvmraaatlmemude/\inbra ﬁr»sd: fdmrauﬂn@pbth The
chl or of or mat e. !
o B(CORNGHTOE uBowiRg Bt pEa lBao Ry Ribesiuss dfiandgyer of
th@ fitst orRE&idned\d Q&ccﬁfd%b‘hnef;@dn Eé‘tWéBthé hiBild node and a target
heteroaromatic precursor of fornula "Het-L" where L is
neiwotk nabe e trapawitndatgr touihe &hird apde foediansgissienge the target
ases transition netal
nét@?) l{‘@solleg\ﬂ%%gse&%aglfpnﬁaﬁﬁhg (talgper) optionally in
conbi nation with a phosphlne I|gand such as
1, 1' - bi napht hal ene- i.sdi hen hos h|ne
i, hodR MAL Fortpriaer s dirse: el gf e NGB AECRy S SRy or a
coﬂtﬁoﬂéﬁ@ﬁéﬁ/&*'%namg% ySengeneral fornula (l) haVI ng
particul ar t groups may be converted into other
conmpounds of general formula (I) having different Het
A%}&Hiﬂﬁi_% aﬂBth@F%’ﬁ%cﬁilmbht ‘Fr?ééF?%* Pﬂﬁn&fd é‘i%%lf@r & !cBmmunication
t contal ns sur't eavi ng group L, such as
symmowjmohrlscidrmgur&d toasomhinicate) vithha seude aelwale node via a

verted into,conpounds 0
oSERTBES b0yt TROLR el AR S B ap R e et
wﬁh’féjlrridblﬂéslrod@lvwf @ ﬁl@gdﬂohn@ditbnarre]epne?@ns efdrthendonfigured to,

articul ar referred is ment o
folgminal liahal ob ARG RIoR LI I TasKousT SERRdYshaghaection to
aéle&@ﬁd“é&r‘nﬁ&ltlﬁn b'étﬁ@é‘iﬁ’%@%o%fle fn‘éHElHn@I é ket Wb@S, Ecdmrbnicate

[ oro, can be reacted an al koxi de of formula Z-O

w;th Whe targgt netweorls iadgbyia mge@w froeding r@tfgrtbaptarqeﬁ network
t I I e

o el sBhEATBY, & Sobfm AV ! B e s K spoonc

cdmren:tlbra, retdiye data freuaﬁnplseurcmmtwbrlcnmmd tnanstmtrthe data to

enatlon ip the presence of
tne Taet ihiork BPAF yia taetang S beedifdpethsi 1) Gompounds
of fornula lc , where Het is as shown in scheme 4 and
can be converted intqQ conpounds of fornula

is

Ap@prdwaetpeamhwsew@pﬁwer&r thardys Pr%‘ﬁd%qw@vmedesEh%ﬁPdﬁ for a

U RALGERY st e &%ﬁﬁrl?égd mahlesliRg Mi® 29%8Hilel bR Vvia a
appropriate’so vent ases I ncl ude sodi um

filst donrastion camununitiating withpy third aedeavia & et derwarding path, and

foﬂﬁ@?@eéﬂﬁhﬁ§ 5%!}%\(@@%&%&%@ tf@rjlkeff', &épgf gefﬁél]sconnectlon to

sul fate and ethyl iodide and SU|tabIe sol vents incl ude
t et rahydr of uran, di nethyl formam de and

N- net hyl - 2- pyrrol i di none. An optional additive, such
as a lithiumsalt, lithiumbrom de for exanple, may

al so be present in the reaction m xture. Schenme 5
illustrates the route for preparation of the
pyrrolidine acid internedi ates of general formula ((V)
fromunsaturated internedi ates of general fornula
(VII).XIII (S|ngle enantloner) Schene 5 PG |s a

. "
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i nternedi ate of general fornmula (1V) from unsaturated
i nternmedi ates of general fornmula (VII), using an
woxewmvdgdi none as a chiral auxiliary. The aci drPof/1B2007/000480
formula (VII1) may be obtaiged by deprotection of
(V1) and then converted to‘a m xed anhydride and
coupl ed to an oxazolidi none (where R4 is preferably
phenyl, tertiary butyl, or iso-propyl) to provide an
a isacendrexpinaeetias )éetyveﬁn ahe xnabile Apderangd iay éarget mietwork node,

Ojpo P

ool Sl vafh i HRCHR, fods Krapifitieation o dhe dAR: Hfwork
ndde \Aa aWecahd forgaldirgpatte. 9. THF), nay al so provide a

conmpound of formula (XI'V). The conpound of fornula

(XI'V) will undergo an [3+2]-azonethine ylide
Aé‘c)b?&hﬁ?‘f’&}téi Aotk SrRBSdihRint ihbfe Ub?oﬁ@é@ﬁtr‘ﬁé‘th@oﬁ nﬁi gnﬁfo@l for a

formu , to provide diastereoners (. d (Xvl)
cominuication ws’@ﬁpa’ﬂhat method ehmeniaing geeIpiynisa lng Wlth a source

oGR8, ST Y390 68 BB TpaNef e oo
conamonicatigrikwith ecanobbe nodewea aa‘dét mrmecbomdohdmmg lnltlatlon of a

MO CEIRE, ST NENIVM A, T TR T A
betBen %ht MBRId Rode Sl Peargét fiofd %mﬂ’u}ﬂ(datmb iRk target

Scheme 6 PG is selected fromsujtable nit rogen
H%W@t‘%ﬂpﬂﬁg\"@r%l§9§°nd3®r"{%’d@§| Raihe do¢eiWRg sdatRalip@ the source
. ] f
el das, At CnBhahEGHAd Fi e nefterdth HALER nods; yip the
segndd (fotwariling Nkatlelto benpmamdsicated tor thel mebﬂemb)ieebyethe second
further enbodi ments of the invention. Schenme 7
CONEEY} ates a route for preparation of the pyrrolidine
acid internedi ates of general forrrul a (lIl1) from

i nt er medi at es of \g@neral for XIIIl) Once the
The Bethadsigay Pe ppevistsd BY MRS RICTRTPIER CRBIPEISING
rideh y be introduced
PGS Bodd filant BRARIeA B per beﬁ%ﬁ%ﬁé@ﬂ% Scherme 2.
Renoval of the acid protecting group P&, as described

TH 538 FeslarcsMBRLRLE LuplEh € yRE Rl rBRToF s b dHbihent

URY @ esingnibefgreohpadove®? Ifstheesaate chetwork suat 2G| er 3G access

I d tecti . Novel
RGP BB Gsopvipe AT My S8pieseRiibe A8 B PhaReSTbdf the
soufte BRItk 97 3PP LTESédcéIs@%etWorﬁCth@Hﬂw,sonrdéehéﬂvdm node
internmedi ates of general fornula (l1) can be prepared

may reprgsentolieNB (aRoNedaB)i Ehe G'&'F‘EBBH?I‘@%Y P8 Heipredccess
BI; I X) containing a suitable
syg{en&ryogerhI ?E?ﬁedgt(! ng(A'roup (PG to furnish
i nternedi ates of general formula (XX) The

reoche str dit i.on i oured s h
i GHEARE By e ariotn ARTRC ot Sacomi REEoitg g Boon be
pd@ﬁéh&\hlt(ﬂfe@mne&mw or Heedatadﬁlay beruskp plaae ity bnd\tsé énst and
such _as this have been desc dinthe literature
secang foryaiiRG IPABYS RRY PE{USEl P é %’9‘"91’9@2&, 7(6), pp
726-8). Such nucleophilic addition is generally
carried out at |low tenperature in an anhydrous
The Hateewhichr is dtansmitiesh figo dfie seurrentetwass ngdextp ghartbird node

é’% Etléé Bh\l/\'lmnﬂ{ dé’ttagone W‘ﬁéf?ls%ﬁﬂ?%"g%rﬁdebgé%g the )l/‘noblle

ese orga I|c reagents
halogen nmet al exchange using a suitable halide
precursor, R1-Br or Rl-1 and n-butyl lithiumor
f-butyl lithium Suitable protecting groups include

benzyl, which may be renoved by hydrogenation, or Boc,
whi ch may be renoved by treatnent with an acid such as
TFA, or para-net hoxybenzyl (PWVB) which may be renoved
by treatment with DDQ CAN or 1-chl oroethyl

chl oroformate, to afford the desired piperidine
|nterrred| ates of general forrrula (II) Wth certaln

. ey - "
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resulting salt may vary fromconpletely ionised to
al nost non-ioni sed. The conpounds of formula (1) of the
wonreE@It43rnvent i on have utility as MCR4 agoni sSPETIIB0DTI&0480
treatment of various disease states. Preferably said
MCR4 agoni sts exhibit a fundti onal potency at the M4
receptor expressed as an EC50, |ower than about
1000nM nore preferably | ower than 500nM yet nore
nauiedf €habigtioowerayt fusthenlsoutprise Giglivaridg rthe edata éffematbeytarget

ne?rtwlglg{f?‘lﬁc%e rth%%%%%nvi%%%%bgitcn E‘g&?%ﬁcgg carried

out using Protocol E as described in International
Pat ent Application publicatjon nunber W) 2005/ Oé?BBS.
Thesifify faivardiag ath dBmp SoRIISEC BoiEH fiRts Juphel PR dBRt Second
Cc
fob B et T B e ¥ S SR B BRIV IS e 5, rels may be
inffeErelenéd  cbimgso uitd sarh ezrabodiment, bithe f selee onalwgslst Badg may

at the 4 I 4 def i h ' f r .
ertapalBi gororid/apnd o8 A fel Wihel L HfRL R0, b8 e frs
tuﬁg@géﬂwggaf&V €Tle thirdaridevihay trfewdé@ﬁél ulat&a(dekmmb eliier siceived

sai 4 receptor agoni sts,are at | east out
tunpelt pagiets. pr e fik Qg‘i‘? ”i‘%\éé'ier_hﬁlﬂﬁ?psi’ga-t iﬁ@s‘?a%f'seand send
th@ﬁ'le{liﬁrélgbé‘oﬁ tlrf@fio MeOlatgetGrdtivBRSnod e ThI¥may be %rovided to

referably at |east about 100-tines, nore preferably
avoid Ithe ateedefost carpplex BOOriti agsncialipar beiweeprafuseeang target
i east about 500-tinmes and especially at |east
“%@SH{ nq‘?ﬁ#o-ti mes nore functionally selective for a
MCR4 receptor as conpared with the MCRL receptor

wherejn sai.d rel ative selectivit ssessnents are.
IngkeRElBRS I ASaEdiERmRT BRIl (B P Biryp source
ndlRbROAGES rediteels & At Rinmal, rliMsing Wetweemthe S6urss seysordhode
descri bed herein. Preferably sard MCR4 agonj sts hav

angbpBCINiefi 3GEeB YRS reQkility MmRBoRhier BIMinsigas Refeen the inter
acfc%ggé%tﬁn;‘qgéﬁi Sa@h%gién&%ﬁbd@hﬁ%e]tgrdét Me$work, the source

pre ast a t 30-tinmes, nore preferably at
néteragt nadstitnneloprotaves datatunits frask de g intertaacessisyste@msmobility

ot (Egae TreassaHibhy 8 BpBk iy fedded sShmetstir afAPthe inter
acke8s slybtens niability anokdr destuhyels ehecédceieed mnal pakkets, and the

receptor as conpared with th receptor wherein
packetp ar@|taﬂn%l@dggif&wgﬁwt\%%@ﬁms are based on the

measur enent of MCR3 and MCR4 functional potencies
whi ch can be carried out using the assays as described,
Embpdimentprafftee meesans ipwities may edvarirgeensly ellw:ipesiass inter

sS850 5y YRy 4R8N ARefBRETHTEESLD RALENS oo

nd{CB¥hphgoans SN equiedlest ientityy (6.9r aVEREN-cein BICBEPP LTE

oS . BT MRS, SRR 2 BN BTt 53y B Yurng

infir§fREMbhinddver &gy Rbavsidd@0ThusBmnedsSarpr &ingestidry control
still at |east about 300-tines, even nore pre

f erabl .
resov@Iy REOGEEHERS, oSl 280DANSRRE GRS PEAPEP! {1 @b l99¥\gestlon
corflP rdddvRsy BRfc%dD%gt\hiﬂtﬂﬁ'rt%cﬁug%eﬂwg%géffe\éﬁvé Hroghidt4can also be

receptor ds conpared w recept or Wwherein

“awudetl.r A furthes hanedt mayi by psodded e view af éhrougheitadegradation

nmeasur enent of MCR5 and MCR4 functional potencies

whi ch can be carried out using the assays as descri bed
herein. Preferably said MCR4 agonists have a
selectivity for MCR4 over MCRL and MCR3 wherein said
MCR4 receptors agonists are at | east about 10-tines,
preferably at |east about 30-tines, nore preferably at
| east about 100-tines, nore preferably still at |east
about 300-tines, even nore preferably still at |east
about 1000-times nore functionally selective for a
MCR4 receptor as conpared with the MCRL and MCR3
receptors. Preferred conpounds herein exhibit

L, . o o, o e Y
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and nost preferably a PDE5 inhibitor (see

hereinafter), said inhibitors preferably having an
wOChD/agar nst t he respective enzynme of | ess thaaTABDNM00480

(wth the proviso that PDE 3 and 4 inhibitors are only

adm ni stered topically or bé injection to the penis

for treatnent of Male Erectile Dysfunction); 7)

Vasoactive intestinal protein (VIP), VIP mnetic, VIP
snm&a«:m embodiments hayassistyin aveidanes] ofapmgrr@r@reffmts;betﬂveen

ac(cg% u {%ﬁ@%&éﬁﬂgwggé e()%ggetl é]fe(f gf\lpde) one

or nore of a VIP receptor agoni st or a VIP anal ogue
0-1 25-1 553) or a VIP fragnent, one or nore of
BéﬁéﬂﬁﬁPQWUb%P pPEWIBGR agoni st with VI P conbination (e.g
I nvicorp, Aviptadil); 8) A serotonin receptor agonist,

ant agoni st or nodul ator, nmore particularly agonists,

Fairheligo inderstanding afithe: embodimenss-ut the( presentdnvention, refegence

W'@W O%éﬁg@ \@%%f%n%ﬁ@r élk—#(sé r egrgpo%{g%slg, &)I nclig ik Wh|Ch

those descri bed in WD 09902159, VM} 00002550 and/or

WO- 0 8993; 9) A te ost rone re cenment ent

FighTRc] Sy 2oy aHBERtL SYSraH Bukyeh FEcPRRnaiRdRg sbagiments
ofT@é[ofe%bh?hV@?nhod—hﬁ'y@‘é‘ ifpBmentddhydr ot est osterone or a
testosterone inplant; 10) Sel ective androgen receptor
nodul ators e.g. LGD 2226; 11) Estrogen, estrogen and

. r g f t;
R SfRS08 GG Sl () 4REREs FIECR 26080 figrpystem
hangleverst er one hor none repl acenent therapy agent (e.g.

HRT especially Premarin, Cenestin, QCestrofem nal,

Equi n, Estrace, Estrofem Elleste Solo, Estring
Fiaet 8 ahowd d signdiingt diageinmidhbrlossled® 2@7SGrid LTE intersystem

Prenphase, Preenpro, Prenpak, Prem que, Estratest,

Vet est HS, Tibolone); 12) A nodul ator of

transporters for noradrenaline, dopam ne and/or

serotonin, such as bupropi on, GW¥ 320659; 13) An
Figgrertt shows a flowehart dn acenrdanse: with aneshnstimest. n

receptors, preferably a selective oxytocin agoni st or

nodul at or; 14) An agoni st or nodul ator for dopam ne
Dasztipfivro oEexgmplifgingirpbadib@nts D4 sel ective agoni st or

nodul at or e. g. aponorphine; and 15) An antienetic

agent, for exanple a 5-HI3 antagonist or a

RéTerenekii® hitdk toMNKgdoe ﬁmwﬁnuétﬁatesguhte&ﬁhﬁﬂéofﬂ Zontext in which

ant agoni sts .include, but are not limted

the iPseR st IMVEAIoOR MmNBR USBsH, 1.6 raoﬁﬁl%llﬁrrt@h@commm@,@t&oarﬁystem 100
sg t l@get

rEGURBEE BaeRet SRS Sqiie 161 AREIE Abaes AT ARSI node 101

mayactess seulices praﬁdeqjihyamdeta:aemnrk di20, f@zemnplarthe Internet

argior Bl |38 arS heRidrR nard B 1) ol ot DbS R &m may

comriserna BBAR GO )aRL b\)(cblullon (LTE) access network 102 and a 2G/3G

acoRss DGBIETK o1 0% pPes W aNREsel BIehiePLeE DM GAUR0F Gt

(URAES) fctivb) nunber WO2006/049933. Wth particul ar
reference to the use of the conmpounds of the invention
for the treatnment of lower urinary 5 tract
dysfunction, conbinations with other agents may
include but are not limted to Miscarinic
acetyl choline receptor antagoni st such as tolterodine;
Al pha adrenergi c receptor antagonist, in particular an
al phal adrenergi c receptor antagoni st or an al pha2
adrenergi c receptor antagonist; Al pha adrenergic
receptor agonist or partial agonist, in particular an
al phal adrenergic receptor 0 agoni st or parti al
agoni st, or an alrha2 adrenergic receptor agonist or
partial agonist; 5HT2C agoni st (see WO 2004/ 0961 96);
Serotonin and Noradrenalin reuptake inhibitor (SNRI);
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Preferably, conpounds of the present invention and

conbi nation therapies for the treatnent of obesity and
woebeoeghscondi ti ons are adm ni stered i n conj unecTmB007/000480

with exercise and a sensiblg diet. Preferred CB-1

ant agoni sts i nclude Rinonab ht (SR141716A al so known

under the tradenane Aconplia(tm avail able from

Sanofi - Synt hel abo) described in U S. Patent No. )
In5; ewbjleLbommnnicaiinmeystem thesmobie tofe 101sforraxamplens snobile

) , , 98 264 .
sRigh) (ST 15, TRBER Boifihislt i E bats Arg iy station (B9)
el et Lo Sar oy 051599 11 L6d on 0ot ober 22 o

i cat i . ,
b8 e’ BeRopacEninenUnih cacesn RSO0 ZPoRRENS igless
co%%’e?ﬂ@r%@giac D4@edd ’ha@@%ﬁégﬂéﬁceﬁéﬂ cfiﬁlgé/ Slipdehnitting

Preferred gut-slective MIP inhibitors inc

radior $ignalpiiadodmtink (Bledta theungbileratadinns Mithinetheoacesss area and

e iig e et AP DLl e FeBEtTaled o o the base

stafhax yBy hesank ) ofi thesa zignals: 1He) bhmyta)igﬁ-mo%dugnwni@ke with the
1,2 4-tri - 3(.4H). - 03757). described in U S.
m@%‘ﬁ’eﬁtﬁi'%?\.ﬁgg,@éﬁﬂﬁpgﬁ&%,s @i@é@%‘éﬁ"siﬁa(er-nm i t api de

(BAY 13-9952) described in U S. Patent No. 6, 265, 431.
QO her representative anti-obesit ents for use in

a
Althesighdhei iesei salionspelar sz &IMTS é\e¥\4§@r 3y @lsvhie cajjed node B,
: ; . !
o ey (B 14 RBe 0, NGPRAIRY . 1 Al e
statiaspl @F insthb RG/36i accesamebeonr)Sa te distisguiels éherh dion the eNB

us. .P .No. 4 9,629: . br it | .
otoBsC s e foBReL 8o R TREL RGeSy
both A2deS8fk carfigutdcito ranideavipslesicdss fordas enolilechdde 101.

U.S. Pat. Nos. 5,274, 143; 5,420, 305; 5,540,917; and

5,643,874; and PYY3.36 (including anal ogs) can be
T EMEARR V8 ol i e sy 100 o o
theeaNB rl 03r B sbouldi benappresiaged thed the fiynstinas obthe hase station 106

se [ i 0 re, addi.ti TR
o BREBNE, T BisvrsO 25 EieeptEar ey R difls enty, Lot »
basghirbndoeiver sBionr mB¥ seevee bbihvihea2®/3G spstem amdiihaB&RY LTE
estrogen receptor nodul ators and/ or estrogen agonists
or estrogen antagoni sts; testosterone replacenent

agents, testosterone or a testosterone inplant;
estrogen, estrogen and medroxyprogesterone or

Datadodis sragatted fine anddeamohilgrsigtionsy may be gegechhdata, video
thy St .
IE S G W IR0 RN GahSRISSRATEY, B BheRied AfSa form
suitabts foattianemissiont ata dimates mihichois depengeerisemtheé applination and

thand onqggh n%%F PDE5 i nhi bitors and/or NEP inhibitors.
BSHESS AR dAA nat i ons for the treatment of FSD are
conbi nati ons of the conpounds of the present invention
and PDE5 i nhi bjtors, and/or %%P i nhi bitors, g&ﬁ/or D3

A frasprstation of oS My P (conBecirddal WP nodegyobthe network, for

eXRHhpI9EShtFMELR0BE SPEUhRLARY mATJRR Sampi(MME) such as a
estrogen antagoni sts, and/or testosterone .Treplacenent

sefyigt SPRE supBed rase (PESNIs1@8 ean myohwed, S&eM ot04 that is
TR, SFRL0SRERRL RS ORI SR R 88REL T, iy

t est ost erone hornone repl acenent therapy
agent . Particularly preferred PDE5 inhibitors for such
conbi ned products for the treatnent of MED or FSD are
5-[ 2- et hoxy- 5- (4- et hyl - 1- pi per azi nyl sul phonyl ) phenyl ]
-1- et hyl - 3-n- propyl - 1, 6-di hydr o- 7H pyr azol of 4, 3-

d] pyrimdin-7-one (sildenafil, particularly present as
the citrate salt);

(6R 12aR)-2, 3,6, 7, 12, 12a- hexahydr o- 2- net hyl - 6- ( 3, 4- net
hyl enedi oxyphenyl )- pyrazino[2',1

o 1 N AN A o
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of 750 mM was included in DVEM as the cells were
re-suspended for assay. The fluorescence readings
woOab®En$430m each assay wel |l were converted i nt eCpaEBIETI000480
effect relative to naxinun1fontrol wel | s correspondi ng
to a concentration of al pha helanocyte stinmul ating
hor none denonstrated to give a maxi mal effect.
Si gnoi dal curves were fitted to plots of
connkctinn, & mobile @Itatmt (M) 1/@9 iseeuactast eratCODgDH@' rode via the

ooBUH TR G000 REE NGO A E B8 S g oot

node8dRhé 2G/8G &xfcetsgsfetwmkﬁndudeg! 2Gngasenstafibrecontnalldr (BSC)

angs 3755 dARICBSEOrE SOOI LN UL B aheeeqiated that other
co'n%l Hﬁ&é’s HayFSRB pelse V\ﬂ‘f&ameol?nﬁl@heﬁ Rioa d’fellhém\)(/bﬁ( control

sti mul ati ng "hor none, was used as a standard to
funetiek assay consistency and allow fair conparison
bet ween EC50 estimates obtained in different
experinments. MC5 and MC4 EC50 activity was determ ned
Indhe GRBWNI %GHPbMES@MomrmZOMI eNB ’EﬂlﬁdlsE;onnestmlcibi & ebytroller
in US2005/ 01 7677 p 28- Nl e 7-a- NSH .
i g valves SORE %ﬁ%ﬁ?éﬁg SEsphe 10 QRseles iy the
co‘htrelo @nar@h;ﬁm tAlis ABLSABEYioRidRt ué@# A @INBASHR Mhe eNB 103
, is an agoni st at the receptor (MAR).
ha@oapmmd@angrm@@e@w traeedangiort ety capfigureg t%prowde inter-
t .
adggr% QY dtehd ﬁ’]%’blllsptfﬁ Tlﬁ&%ﬁﬂwm%é}ﬂm l%féFFéH’foaﬁ'&E ds?%?é inter

s’expressi a conpetition
acaesa)sysmmmc[nwfpdo]ntl\ﬂl-é\ﬁA)D FFhe?S@SMSHOBCBI the 2G/3G access

n he M4 e, subject to ho eni
e Bl R alser sttt foStoR A sy AYERERFIcBty BReRBt 10
THeEMtdriddeass |s9§tenCh@bﬁREah@ﬁR e |mdi§eﬂ§ﬁ6m$3>r W&ﬁport handover
coupl ed to PVT-PElI - WA SPA Beads type A for 2
beiwaen giiferenicrgeeRs systemsni I iR-aqeepe suiam wokility anchor 110
co‘ﬁ‘?rﬂgﬁl%fe@mﬂﬁr@‘ % @Qluﬂ) ngﬁ‘@"fﬁg el fo3dHg a'ﬁaéﬁifré‘&@ate ln':’cHHace
per wel rane m x was I ncubated wt
fo0 examplg 12 %sn ]mtnrfeae Meamch@r ity rid 01 mayabe- Iloggted on the

conc in
oo HRGEEROGL R ofiweEie bl "8 e S g BfiE 120 Andror
opkrifoMe€ivibe Zroliding ©atdrids 1300 Pl uronic F68, 1 conplete

EDTA protease inhibitor tablet/50 m pH7).

Non- speci fi c binding was determ ned by the inclusion

TH@‘ mbBi® NostlWB3 Way B_Jri‘rgrdvﬁﬁﬂ H))DQ u‘é@ﬁedtﬂbﬁdeﬂf 86cHoys hl#al-mode

addi tion of bead/ ranes and pl ates were incubated

orgnuitigopde empilecgtatian that isiconfigured tq h@ suitakle fabgpmMEHInication

vné’ltr?é Bas %Fa%fo)g 16’5 bfthe é%fé‘é; %Eé‘e 01}‘ o5 &h OREtdNB U3 of
resent was erm ned usi ng ate counter.

thKlacv,asmsssm éOﬂIet'l’anpmaﬂp@ by)bdatswmmatgm nmvaswmgn an access

pr.iate, sof t Preferab th ompounds t he.
arBR BodAIss heuiarL et Pees Fnd Ay0dBE PR Aradt plobfity for
th& s ar€ R B Ezspre&amté aheamolile \shtich agHy bet a Madl, portable
D- Phe7-a- NSH of | ower than about HéOOOﬁBI nor e
tranespPRISNy MARE PHRNS"5EBRANPCIHAN RbAeMIPHS Siatian, mayyeyen be
f:kharénmEP%m%%%M it dp i ghatif %ragkﬂmﬁfe' kil it! i©WBrovidiY radio
wherein said Ki Vvalue is determ ned using
cqmmuassta«ynaj@s@rfmd@ltabove Nl e4, D-Phe7-a-VSH
Inhibition at the MC3 receptor N e4, D Phe7-a-MSH is a
st abl e anal ogue of nel anocyte-stimulating hornone
(MSH), which is an agonist at the MC3 receptor (MC3R).
Conpounds can be evaluated for their ability to
inhibit N e4, DPhe7- a-MsSH binding to nenbranes from
cells expressing the MC3R using a conpetition binding
assay versus [1251] N e4, D Phe7-a-MSH Cells
expressing the MC3R were subject to honogeni sati on and
the nenbrane fragnent isolated by differential
centrifugati on. CHO CRE MC3R cell|l nenbranes were
coupl ed to PVT- PEI -V\EA SPA Beads type A for 2 hours

A PN NN SNPSNR A o o o ] a Y
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bi ndi ng determ nants (Yang et al., 1999, Mol
Endocri nol 13: 148-155), therefore, conpounds can be
woeval7iaesd for their ability to inhibit AGRP bPpadiiBzpt/a0480
menbranes fromcells expr esﬁng the MAR using a
conpetition binding assay vefrsus [1251] AGRP(87-132).
To this end cells expressing the MCAR were subject to
honogeni sati on and the nmenbrane fragnment isol ated by
Wien tlee mobilaistationtis mm/geableohma@m@mtmeeﬂ apeess areas such as

oo 331§ Aot A5l 3y Sefy "etRlfe. P Ris Mol @ e "o

ce:tllg)gﬁetagb?’]{erl b@ggtﬂ\e L“IEEFYquLSw"?l)CﬁmCI |§ Na gwé;%lM &tcahgnldu ftEO\m‘r from
u e[ ,

Coﬁgﬂuﬂ'ﬂat}o'@y‘” &B?IEM %%EW'PE aBHNNgﬂgatﬁggqupg? ?ﬁ’ﬂ?éﬁtuﬁyp the old
cdiing the B|a§§ 'sPdiloﬂfanH A soldleddl Retwbie abﬁér%‘tué’@f #8Shew cell without

initiated he additi on of nmenb es and plates were

drpnbluga*hed;aﬁt Homt,ehpmdd lecappreciatasbthad themeemay be various

r.at t
ot il B Mian SERTRICT o en AL sheh b o, o and
hlglmbhomvd:abgfdrcmg @dmdovenshesrlief commectiohs]l wash buffer
(Bi ndi ng buffer containing 500MM NaCl). The filters
were soaked in 50m scintillation fluid and the anount

THY phakbtogsthl ¥érvicePhRyehd é’@@nﬁ@iti%hf@sﬁ%rbﬁée' WAe&hedinformation
scintillation counting. Ki val ues_were determ ned bé\ dat
e data

symhols arRtipssaitled Mgthabsatmpaeheés sbie \féee anebrlength a0

CRED S h
PARET AR WY TR IhIEAREGY RYmpcle 8% pledllcétib By means of
pakket alatee tmmerlsstTHmranemisSdmerspebdnofalaobeam(m@nNﬂﬂmswf by a

referab | ower t.ha M e ref
o B iR rerean B SRS HeciElarl brede efhdrine HRARE ta
haalisen dildeitedioeaaiser sathe ;iﬁcketadiate Jespvices. Fdtkeedataiafic may
assay described above, Using this assay, conpounds

m%le@e Vaneis Kodsiaf data d@nRsmistiih SR asKyRies over mterapharotocol

p)s
aga| Eg?*t ngggapg\sl\e 'Mf‘ﬂeﬁf gﬁ%:%n@ﬁﬁ& %&%@Hn@s??(r%f I'é'rgé/ abiﬁi.ﬁ‘nents

in fhasbackarendand gderactive biowsing efgbeivearidosideoveb (\NV\AMa
and body wei ght over a 24 hour period in the nale rat
Rats will be acclinmatised to single housing and

A degkraanlitighbde gnaluledstation sngyOcisish of & n¥dhik) eduipment (ME),

arRERAS B OB usERE HoBuf ol GURRY i malyle Adirient is

coRftibflyRAtiefstéIBR ref@aeIne PRIie Xéih &l vsed4oh RiHiS c@mhﬁfmcanon
to the study day. Rats will be randorﬂgﬂass%% to a
S

OVef g I%?ffaC@r b%fween thadneRilerstatiphand fle Hasr plalipgeandopver the
ol t I

et SRl [ERELERR) an LG THH S0P I Bl g smn
card gatshajds the .suﬁsd;ribzamld@ttﬂpspe@rmeamthenmatlbn ba:}gorithms and

' ' ly.. b t t TSE d
st 2ebinlididht 85 EoRBhlint Retaid Fong subRfRlinicton that
is nbeded) thHe tdﬁmlmUTB&@SIM ienctiond yndy? e mulémented by one or
Loco tor tivit al so be nonitored in the form

twgcardsy pﬁ'é e R@pp i¢ali0e end of the study rats
wi || be kill ed by exsangui nati on under term nal
anaest hesia by Isoflurane. Blood will be renoved from
the rat by cardiac puncture and anal ysed for drug
concentration | evels and bi omarkers. The data are
expressed as nean SEM and conpari sons between the
control and the treatment is anal ysed by ANOVA.
Statistical significance is accepted at a | evel of
p<0.05. In vitro Metabolism Rate Determ nati on (Human
Li ver Mcrosone (HLM: Rat Liver M crosone (RLM
Assay) Many drugs are netabolised by the cytochrone
P450 nono- oxygenase system This enzyne is found in
hi gh concentrations in the liver and is bound to the
endopl asmi ¢ reticulum of the hepatocyte. The enzyne
system can be obt a| ned in sem pur|f| ed st ate by t he

T Y a1 ., = o g,
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Enzynme activity 3.3 units/ng therefore Specific
activity = 3.3 x 18 units/m = 59 units/m For a 1.5nl
wonewrmaedson 1.5 units of enzynme activity are requiBm®ad7/600480
- - x 1000 = 25.4m . 5 2. Dg%rost m crosones at room
tenperature and add sufficient mcrosones to give a
final concentration of O dnnol cytochrone P450/ m of
i ncubation e.g. for a 1.5 m incubation, the volune of
The fllowing=desasibes withi seferencerosbigdenéeint exemele pkauprpeedure
Do ¢
erdBihEHRRNR oy UL AL BB RIS PR, Reyonc 102
tolthe BAZINA0S f thee @(ereplﬁymth&tBGracubsa netwovio 06ef &fgure 1.
1.425m . 4 . Renove 237.5m of incubation m x and
place in test tube for PNA positive control. Add 2.5m

BéTbre”Ne B doveP s |mttutéd1 i, the pASkdtUlov WRFrdri! thelmioBf& node /
in the thernostatically controll ed shaki ng wat er

bat
user quipeeri Y E dmviersase E/hedn@n@@peeﬁ ayiem F@Ib"lé)h anchor (I-ASA)

| N, I

arfd JREAE, AL 2% 980 off £GP slefial iy hiRaBufeifichiy tng eNe

deteithises $hataare lrtter-sy&tennnbartlhtvbo meedh do hebinitiaded SAofd) do (6),
ni tial conc ntrat.i.on of

enlS 5irshe Wbt firafrOPSTh Ytk T Pepation hasE oRling tis
pHageuhattaet radic alccebanetvak is ddemified didMesoursushintthizntarget

vol.x initial cone in incubation !0 1000 x stock
acegps PRk 363 piSPAFEtone. N B. The vol ume of organic

sol vent added shoul d not exceed 0.1% of the total

i ncubation volune. 7. Renove 100m of incubation m X
Afteit receiying notification that tef sesoircesoint thel target systainx havel been

regﬁgﬁb Rgﬂ V\g?é%%bg* 'the ggngﬂ %%igéttﬁglt ké nt%?gﬁ s% e‘?r‘PI (eGSN-c)

canois$we aihagdove cdmmmbatl |n®erssaga (7 plosthe NB .t A\tQS)cme eNB sends

f act b the th
thE TN GOG1aRIh Jo v . Pt A BEETLAUE HCR oS, BB dhg user
ed’ﬂlpﬂner& (L@@ah‘@@%oﬁﬁewﬂdm%@el\lsac“ on (75m to each

i ncubation mx, 12.5m to positive control
tube and 5m to no substrate tube) and take first tine
. [ I :
RO VRSB tnep? B0 the 1 Bob A0S sl (i toig case
26/66) tolyesetupt of themarkasaryradioresowrtes BnoVerce J@nliser equipment

is %B'a%ﬁ% %@ﬁ]{,ﬁt rcé?gw%egfa?%?ené}fd %loh{jgllé}%{?r&te}gftég g%g?ﬁcﬁ%ystem
(S@BNtig infomadcethag 8 hadovepn@eisuccsasndt(ion times can be
used, but, after 120 mn the m crosones deteriorate.

The reaction may be term nated by addition of organic

THRPSBYN caﬁ“Ho‘Gl/ PiofRaf infér-ddt@sse '%‘}st‘éfn Htﬁnllttﬁ‘é%@ﬁél‘ QfASA) via

process t no cofactor and no substrate control In

mess#ageat 1 r‘rhainﬁle user, ist egashableethipugh tth%&ﬁﬁf@ Ffélet?gtam{ typlca"y

medn 2 WS Bhor HEELR, Ao bEEE S ofthidflebe Ryp e mopitty

an&ﬁdr (HASAZ)(I%tﬁ'é;SG&\I t(lhs&aﬂuﬁdzhe ANBoap lbetme ehel handever). In the

taining 250m, qf. a PNP standard at
Lo VRN RN MR S A R t%gﬁeqover
was sideeksfupl | ow the protein to precipitate. Centrifuge
both tubes for approx 5 min in an instrunent set at
3500rpm Renove 1m of supernatant and place into
cl ean test tubes, discard the remainder. Add 1m 10M
NaOH to the supernatant, whirlimx, and | eave to stand
for approx 5 mn. Blank spectrophotoneter wth
distilled water at 400 nm then neasure absorbance of
the PNP standard against distilled water. The
m crosomal 4-nitroani sol e O denethyl ase activity is
cal cul ated as follows: Calculation of results
Absor bance sanple x nnoles PNP in standard (ie
12. 5nnol es) Absorbance PNP std x 60 x 0.125 =
nnmol es/ m n/ nnol P450The activity value fromthe
|ncubat|on MUST be equal to or greater than 8596of the

- Y a1 T 1 . " - o
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Conpounds of the invention intended for pharnmaceutica

use may be adm nistered as crystalline or anorphous
wonrodwees? They nmay be obtai ned, for exanple, BETABINT000480

pl ugs, powders, or filns by thods such as

precipitation, crystalllzat} n, freeze-drying, spray
drying, or evaporative drying. M crowave or radio
frequency drying nay be used for this pur I'5 They

Kroayindy ¢éhatding hasdeves avas| siieeessful, theseita e n/\mw f@N@rd any

{
o B BB TRLDEDURT pREE R hchod Rystem mobity
anehBP(1nEs A Dudiertre rpute Gpaateapiocedirecy stadd (1@ these PDUs are
adm nistered as a fornulation in ass tion with
ot TGRREIGHANTAIEE 4o FExn95) SRBUpe BN RRAR FEHRSS SYRIE where
thé B58} e&%ﬁl‘n%h?ﬂéw réﬂdé@ eth§RtS eNB Slfsthieh hiffopAthe SGSN that
Ingredirent other than the conpound(s) of theinvention.
itsThle ioHbé handévanprogsdane ismaw over valnegsgages fléaandeiddnd
on factors such as the particul ar node of

adm nistration, the effect of the excipient on
meidgﬁtmaﬁdU@ a’ailyl they pesfiorm tdmetwa_tkmetgisbrfaftibh @r?]hmh:ge (15)
orm ar mac ca co 0Sj ti on t oL. t he
Wil IR, e T ot iasTaRT e Jhe2git: SO5R nckiokiks 1 and 2
THE A& aIdP indild %npétﬁﬁéﬁﬁ’édtlgﬁ S;Wobéd@% redidcHticnR AT @Bt user

to those skilled he art osi tions and
eqmm@atsatfa)homeesubssﬁb@ras%verom%%»c% bedmﬁlateck ¥ message 16.

VTR iRAFIR B S FRRATEND b SRk ERLE g o e

UE mewpirasszses intereaticess system mieblhtymndnop KehDA) doe 2643G SGSN
co ition conprisin ound f or.ru n

argh SARGcaeTess: P ke 05 sy SAUe BB, bR, Sesf e not

netabsahy %maw @e oh- p%@m i, PacRét fow aftgr bemplatibaygfdné dlandover
provi ding a especially a human wth an

méYﬂ@bF?W%S@8§h§@S®¥ a conpound of the present
i nvention. For exanple, oral (including buccal and
subl i ngual adm ni stration), rectal, i cal, parental,

Thec scbhemepshavoman flgW&s&lmammyoudw@abk&te osaydusing the handover

o R B ERRBYg S o 5 RGMER, o

frathé$ @owslinkadata o lbe, trawwhitibe tb ithe usér efjgipaient) that are not yet
compounds of fornmu re adm ni ora 0 .
trarR PN Jreaaness s if TieTBeRy Bk (il o Btocol Hata units

(PDVH) €4 BihePAArAY, eﬂ’me”@MBV@drV tiRRe NMR)NGiPAatd Back to the inter-
particul ar conPoun ed, the node of

acegRs AVSierampbility fm@paﬂt@ ksas saomas theeNBriaegivesapindication
b

th% ﬂ?ét % n&lgv Oeﬁ%gt/ae %t?%s)t?mt T c%%ﬁ%élj i(h%%sﬁgé "®p). Since the

inter@atesk s;&iedm mobdatyeamuhpr tﬂbASér)émmrml rieldtheemdarquuugmant (VE)

wi el oo B o i e b RGN o S WRbtocol

da]a wans l(lnDalsﬂQﬁaendv&itLﬂﬁleﬂéd tfoam;@bdpto BeQT/3G SGEYY, and further

t o about 1000 pr ef er ahl about 0.
Prpée%ﬁ?@uio Qédeﬁ@“’e?r(hyethﬁr ‘é?%ﬁ%%‘m“?x‘? ZJEBSMW @%&fgﬁggccess
Sy% rbout 100 ng, even nore preferably from about 0.001

my to about 50 ngy and especially from about .0.002 ny
to about 25 ng per kilogram of body weight, preferably
as a single dose orally or as a nasal spray. For
exanpl e, oral administration may require a total daily
dose of fromabout 0.1 ng up to about 1000 ngy, while
an i ntravenous dose may only require from about 0.001
ng up to about 100 ng. The total daily dose nmay be
adm nistered in single or divided doses and may, at

t he physician's discretion, fall outside of the

typi cal range given herein. When treating obesity, in
conjunction with diabetes and/or hyperglycem a, or

al one, generally satisfactory results are obtained
mhen the conpounds of the pr esent |nvent|on are

I 1 I o r - I N NN A o
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car boxynet hyl cel |l ul ose, cal ci um car boxynet hyl

cel l ul ose, croscarneil ose sodium crospovi done,
woabomooswt pyr rol i done, nethyl cel | ul ose, PCT/IB2007/000480

m crocrystal line cellul ose, %ower al kyl - substituted

hydr oxypr opyl cel | ul ose, st ¥ pregel ati ni sed starch

and sodi um al gi nat e. Gener aI ly, the disintegrant wl|

comprise froml wt%to 25 w% preferably from5 wt%
FigereHshaws @qusa@lejwce@lf gventadr the waversgedicaclibnyi.e. from a

e
2038 acBep TRA BT G 8P SO R G Peth B 203 et
cel lul ose, gelatin, sugars poI yet hyI ene gl ycol

| h [
B kR e NS S gL B boaS i the user
ed“uY@ﬁ@P&y@JE)pﬁfévé@é@W\é?%téNééb‘é@,s s@gﬁin@trﬁolﬁw aﬂo‘h@r (I-ASA), the

contain | uent's, such | act ose (nonohydrate,

2@/§Ga§G§N @adrfbﬁo%@@ﬁaaecesamﬁ;twcﬁus hen§GEN: mayk eyt necessarily
t.0 itqal
al rgrwg%r {)/rélp )ém | n'&e{ %’-sz u%goeglz,gnsf‘g @% &ﬁgﬁtga@\%s%rg elnlt,lsr‘n the
ZQilﬁisarlmss detdmyined that dabltetsysteay hansloventaenisab lbe initiated.
conprise surface active agents, such as sodium | auryl
sul fate and pol ysorbate 80, and glidants such as

Ats(23) aen2d), othed2GATG! dcabss nBligdrkPstaRsthe KaHdbREe prsdedufe by
agents may conprise from0.2 wt%to 5 w % of the

tﬂ@%lr@ta pwrghlqrualﬂﬂ@ PaYing &g phage the targetragioagcssy network
is m%ﬁ;nﬂédtm Fe%%k?&es ihARlsh é’l"a%%e%'ﬁ%méﬁ( r@O& maér'éd In step

I cants suc as HHQHGSI m st ear at e,
26at G After receivingtvessage, 2§)othamml$mea2®,136 ﬁ&ﬁsl&tsécpadmmmg

it ur f ' r Wi 1. i lauryl ..
aoithRbERrS AR FBER e ThERR bGallos, FHUI ol A Yol yoers
aré durlferwidfergy.ef erably from 0.5 wt%to 3 w % of the
tabl et. Other possible ingredients include
anti - oxi dants, colourants, flavouring agents,

THY S5ty ald/ses S@J'SN tc@ﬁttﬁgﬁﬁi‘éu'éga HPAbSer %ﬁﬁﬁnﬁr €27a%) towards

tablets contain up to about 80% drug, from abou
thevsutce 263G actesatnads ffeaxantiie m rgisuRep/oRk SoRIEolies GBNC) or

= EheeupicH SRl (5 800 MR oo 205G AERRAY ikl i e et

{o leuipty aﬂr’nmffe‘rfa(ﬂ?éi) cbfresmkmdngﬂdﬁm:osm‘rtﬁemdnsslmlng dlhé hamiover

cog¥ b l'egzkr&yfﬁ{i%n é:faﬁg cf(? fpz? ' tg@tlmp?&d@] oﬂgr?c? over procedure
singel it a%@@ lﬂlhélh@éd térﬁééon%ﬁ[l&%\bﬁﬁol Gétael%ﬁlfsuﬁi’&ﬁ rBgfoffnes and

tablettin The final formulation may npri se one or
fo'i‘f{?rr@'“ga‘?fe £S5 Ry oiagp! Patac Haitefropt tha 8@5{'{3@@qu§8 rptemy da the
ta%%tﬁé@é%@?;‘/ fgd. The fornul ation of tablets is

I scussed”i n Pharmaceuti cal Dosage Forns: Tablets |,

Vol. 1, by H Lieberman and L. Lachman (Marcel Dekker,

oSt Bl ) SROTHER e by 8t o 2

Theaaﬁget &N infdrhes thbieGSN-croontraleyeerftity that W asterrmuﬂment (UE)

haédﬁ% %@d %E%F\élﬁg %‘M&r@f“n;’l'%?rﬁ%gsf?sgie Ze%aﬁlﬁ?fﬁYC%Jﬁ % q%\troller entity

m&PtheRBhiord t‘ﬁbﬂﬁt‘é"r-acé‘eﬁoéyé%lﬁ’m@bIW%GF(I*AS‘A) that the user is
pl asticiser, a stabiliser or enmulSifier,

re%fab&wsyuqh)thefgiﬂa Gy dpRans eira wpdaie mﬁsagsgtré?io)
conmponents of the formulation may perform nore than
one function. The conpound of formula | nmay be
wat er - sol ubl e or insoluble. A water-soluble conmpound
typically conprises from1l weight %to 80 weight %
nore typically from20 weight %to 50 weight % of the
sol utes. Less sol ubl e conpounds nay conprise a greater
proportion of the conposition, typically up to88
wei ght % of the solutes. Alternatively, the conpound
of formula | may be in the formof multiparticul ate
beads. The filmform ng polynmer may be selected from
natural polysaccharides protelns or synthetlc

o oy S
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The conpounds of the invention may al so be
adm nistered topically, (intra)dermally, or
wonrertgdenmal » to the skin or mucosa. Typical PCT/IB2007/000480
formul ations for this purpo?§ i ncl ude gel s, hydrogels,
| oti ons, solutions, creans, ‘0i ntnents, dusting
powders, dressings, foans, filns, skin patches,

waf ers, inplants, sponges, fibres, bandages and

Asrseomeniihe faie is upé@@drﬁé@@f)ayh%te@@l\b@ cggudllermnity enay inform
lg

AL 3G SSAPLIRY St B oG8 syl ] fessace

30! yiw seurde 2G[3G QTSN artity .caRermt rralalyo‘naetnhaelcﬁz sanyalfDUs

ouassd SGe8 268 28 bepk o e imeERsn SYRETLBEPIG6asNOr (-ASA)
DR StndBARe @it (SOPitidte POUSIS ol eeRiveachide gedistRipment

el ectroporation, |ontophoresis onophoresi s,
(U oionah 68 SrastoNB sribRESiENdne origialbess sedone. o
Powderject(tm, Bioject(tm, etc.) injection.
Fornmul ati ons for topical adm nistration may be
Aff B33t sdutce PE/ICRESHL entiipdhay tinendiréliease rrdteakeresources

ol 7 R PSR, B s e e

cantieuerenmy that ienfde il ke AAATEMER GRocdurdes ohelial rhBseRyRe 34.
al so be adm ni stered intranasally or by inhalation,

The pseraqupment (WE)ranthen perfgmy adtﬁlt)defk te&'%tt?élpnatr@wure with
inadry blend wth
th?%%?%ggﬁkﬁpsgghgﬂhf gﬁ%onponent particle, for
exanpl e, m xed with phospholipids, such as

h | chol f '
RSB, b BT B 4 BRI Bl BLBenf 38) can
bes pp@ated dyonears of prgidtedtialbl at (36). aAt)(‘B?E);emelJlsartt@Jver procedure is
coreBEISdcaRd i RGP APYHiSLENORE T tBF ek fduipent (UE) now
trawe%@é t'h@ﬁﬁter-%é&éhsas%/sierﬂ ottty @hERdH (LAGRE thnAe @NB.

- hept af | uor opr opane, or as nasal drops.
Fpr |ntranasal use, the powder may conprise a
In%g §é' é’c%e@gﬁétworfk% IC‘I% nét O}Pﬁaﬂd&;er discussed above,
cyc ¢ punp, spray,

extrin € pressurise ont al ner,
thatpmcedme tor avuddh ywaickelr loss retants as asconl as |th)e1 263/3G SGSN entity

EHBE ek M RTRRHE S S AL el s o

this spdicifislser abliphrieat | I(L\JE) @mmbnﬂ Msudh S hahdeuer command (27a).
sol ubi l'i sing, or extend |ngHre ease of the active,

The BGEIG AEPSS CRPLEs) tDBrRL RHECH:Op SIS GIS&I CaIPMRTAHE) before
co?‘h‘l‘hgn ing 108 Qg%@gqﬁlér inghe @3@) to%Sbé: t@fH&r e rggéot Vﬂgtren?) 27c). The I-

acti lor to use In a
ASASIpBMIIS)medI[ﬂGM aoitbat it téroninatay ap theledlB insmessageBEeln the

Si,ze it li .i | atd .
mpRyBnd 47 oHice oo, Mo BLERES RS il ich g then
relayedrb)alc:am@tr@IFAS%\gn g%QnﬂJue ud I30|gth€§é RD)s are hc_)w_sfomlmrd@dl to the

et mllin ui e et mlling, supercritica
"&HH'P,B?%}SZQQ hﬁo‘t@" ?&BJ m nanoparticles, high pressure
honogeni sation, or spray drying. Capsul es (nade, for
exampl e, fromagelatin or hydroxypropyl nethyl cel |l ul ose,
Figuiest shaws e exenmnlifiee dows arthgbawordamaqwag@rn /nbodiment. At
40 ?%%F&eaﬁé’d}voﬁ?ﬁoég ffoﬁ %erln t{h elENEs Ol'tb%aéfrh@w%o’t% miiliicates
the conpound of the |n 1 on, sui tabl' e powder
base such as | actose or starch and a per f or mance
nodi fier such as /- leucine, mannitol, or magnesi um
stearate. The | actose may be anhydrous or in the form
of the nonohydrate, preferably the latter. O her
sui tabl e exci pi ents include dextran, glucose, naltose,
sorbitol, xylitol, fructose, sucrose and trehal ose. A
suitable solution formulation for use in an atom ser
usi ng el ectrohydrodynanmi cs to produce a fine mst may
contaln frontlng to 20ng of the conpound of the

. ' . o
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adm ni stration routes. Both inclusion and

non-i ncl usi on conpl exes nay be used. As an alternative
woaodimwest conpl exation with the drug, the cycPOugR1007/600480

may be used as an auxiliary additive, i.e. as a

carrier, diluent, or solubilTser. Mst comonly used

for these purposes are al pha-, beta- and

gammacycl odextrins, exanples of which nay be found in
witinbenolgite odd 1PaviEna f'mqujdnnactiqmand\mth anbil1iadel Tor, exainple

the AEPaLrac § 0atierf S0 foltinl TR 3 25pbls T gotecton at 42

theOIRRAHSIsonnEBtiorEsasPeehanidet dvBptddd spee®l @cfnrfscaam be@véen the
particul ar di sease or condition, it is wthin

m@b'!ﬁ)BOf&ﬁ apd @ targsl detwonkrade, die eeice MEHVY meetfansm'ts data
fr&?ﬂat{o”ﬁ{ée%hc%d&oﬁp@é' The"at g% He%éﬁ/taﬂoéletrféf tHH $Bde. Upon

alrns a conpound I'n accordance Wt he 1 nventi on,
canm&etmnoétheehamcwvlee peacesiune dhe datehis foovarded at 48 to the target

ui tabl e for_ coad |strt|on of -t h
neHiBECHR KA = PR Rriipivs SR o g TRAROIK Rl may then
conepahicb tolthe mskiietiodelatagnposi ti ons, at | east one of
whi ch contains a conpound of fornmula (1) in accordance
with the invention, and neans for separately retaining
ln%@r@lirpgm%airﬁérﬂé‘ SdovﬁHfh'R ﬁ%tdéopeé‘l‘a%d?l%rsen@ ko/ tl@é’ou rce network
bot t or divided foil packet. An exanpl e such a
cantrolies nodie; foriexaingte fari deliverypteck mekile nede.t af@ tunneled to the

- . ) ¢ ’ - g
infBP RG] o BBy SnfiOPR IS, (1A of apitifia el ditcetly to 2
coﬁdﬁbbhdlhgrd:mrotﬂerf hederih tdestamtfrmtweck f dhise aaoidb epacket loss

or al ar egt ec{ﬂal for ad ni steri ng t he saﬁ]ar ate
dyrgo revae Bandavet o e M Bengeay geglet Iy avoiging; dhriecessary
Tept éc‘,ﬂge@ﬁoﬁ RAnEEP PSRN ENC PRIvRBIUFL Wik AdyS fedi@ the effective

anot her. To assist conpliance, the kit typically
thmpuéesEmbpémer@wgnabral%rﬁ"ﬁWspa@hqtolﬁswaltleavorbe'n certain

I f
S e e
eqmmme\ME})ER Ibbht@d]\ﬂ#&dll@d’ge(}ﬂnd@mkscﬁmh@l pofg-porg effects
b Lnvention The resent invention relates to a
HYRRTACESTS BF!YSt em and in particular, but not
excl usively, to handover of a nobile node from a node
t o anot her node. Backgrou ni cation networ

Atfyﬁh%uadya@fas?am@w be a‘H@%‘E@QrﬂEe i £GPPI \ﬁ@ﬁugtyaﬁa%&fdat'ons
bé% c8R ke ftws %bhf?BuéMHo@BsS(éth P3EPrhate telr\mSvéﬁd QLEG/3G SGSN)

ements of he network are pern1tted to do and
arEhaot Qﬁ%ﬁ&&ﬂb/e regitiiedy dal. cq:ﬁrrasw@ntbeeca&%élf@r%\rmm tﬁﬁ@elmg

oFEEATiodeBts ggH, O TOre Preci sely. user

ul rovided wth a circuit swtched service
or a packet switched service or both. The st andard rmy

al so define,the co ni cat,i o col s whi.ch
IncRBRdgiceith B, 1eUAR SRy LR TR gld e 2ge i indfuded
belRbbRes PUROktalBAE fotf exdifipleedUéNBdarPRNESHttIRr of the target
par anet ers. The connecti qn paraneters_may relate to

systamofes examplp tgoek SERA. &ﬁ#r?é@ih%rpmrbél%a% i@ PiCaging at
theeht&%&gevéq %Zﬁt%n? %gbnﬂg éri?:‘FnoF“?P‘Jé@%Z‘ nsﬁ@aﬂsr.pgf car ®kf iged for

chann rvice an on an eatures

‘sadmiless altinea (RTﬁumteravstﬁm maads\mrselrthﬁughl ihmay et beovelksuited

the standard defines the "rules" and paraneters on
whi ch the communi cation within the comunication
system can be based. Exanples of the different

st andards and/ or specifications include, wthout
limting to these, specifications such as GSM (d obal
System for Mobil e conmmuni cations) or various GSM based
systenms (such as GPRS: General Packet Radio Service),
AMPS (Anerican Mbil e Phone Systenm), DAMPS (D gital
AMPS) , WCDMA (W deband Code Division Multiple Access)
or CDMA in UMIS (Code Division Miltiple Access in

Uni ver sal l\/bb| I e TeI ecormunl cati ons Syst en) and so

o o oy - a
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PSTN (Public Swi tched Tel ecommuni cati ons Network) or

to a data network, such as to a X 25 based network or
woao@/09¢Bf | P ( Transm ssi on Control Protocol /| nPerme1007/000480

Protocol ) based network. Thﬁ%network may al so incl ude

nodes for storing informati of nobile stations

subscri bing the networks or visiting the networks,

such as appropriate home | ocation registers (HLR) and
for/lossless lmt@rﬁeﬂs edih haégm\@r%r kegausr)in biyeasting, .ayr PDUs queued in

EBREISERT A Bef PhEY Ao BrfaRR et sBefathe

user equi prent and an el enent or node of the network.
The etwork node is typically qne o controller
et thg; erBRSiments i ghe irdvidgininR BG GHFsRS vRsdiorks by
médlfill nPthe Woﬂgpﬂr‘océ@ﬁe@&haﬁbﬂmre& ?)%bké!@tdr@ mm@% from the
then pass through the controller node.
SOBES?@S nefwork qiadeaies parinfer-access sygiemyeobilie aaghme@mtltb HI-ASA)
alfh(epfﬂag\ltt)'e[)&{r O ‘?\{v&‘?(r?o econd node. This shall also be
S bt een

0SS wo nodeés that belong to different
netvvork syst ens. For exanpl e, a user eqU| prrent havi ng

acket (#\évltched t‘m nnect i Oﬁ acket
& ISEHEY JhEPRessyi LarcBaRS 5 Be bRl Means ofumne or
m(ﬂ’éeﬂafaophﬂiégs@kscI'ITHéUUhtaSNddéB@ﬂg(fé@)llt)ﬂ(mé\ﬁ@d Fowddd o an
circuit switched network system and

approsialeAgta prmewaw&ﬁ%wrmoﬁwffhés &drﬁméempaﬁerr@gp plde required
o BHRng 1,1 HR o RSO, b Bl rggnssors o
by Intégratest prosessat. bor exainslanﬂa@ylsnoeessisg nay pe @mwniml ina

coffbt sy BTN BT o er SR S o0t

preoesking medules od ahacaddsesyisterny ovi de various different
functions in order be able to operate. These functions
can be divided in different categories. A category

AnCQﬁM)'pﬁQ@I)f Hﬂébﬂee%nﬁyﬂﬁér PRIRESR Estid PRofEE BRlprédidlY nits be

conmmuni cati on such as voice or nultinmed a or
usgd h@rr thaplamestingnthej gmbiegdinggnrise whexhdoaded calt etfbrappeeptiate
I
PSS Er dal SR ihiet oEESsS o i, TRe STENAAP R meang may.
fort ds»eanard&upderfmrmrthmgermratmn aigil/gn aiterpgetaﬁomefssmageages selection

ated wt gL en C |sthus t ood
anio% 38l atihn. Ae Atk aehets B b dakphand s fofiagram
cod@ ro@lictR} SHOeRirdy eheC OPBRatiDAANAY I8 store@nén @ndpbmmed by
t he actual communjcation is then transported aqn a

m%rofpﬁ GREer My $HEh As & FIHebAisEneard i tapg. oy possbility is to
doWARIY ﬂfed Hlﬁ'aﬁt' 8odd g?(?ﬂ&ft tb htﬁecﬁ?ﬁﬁw%lcgﬁéﬁ%%&eoﬁatQedata
contr ol ane Typi ¢ y the conmuni cation systens
nepyaki de th| s by means of separate channels, e.g. by
neans of separated signaling and communi cation
channel s. Such arrangenents are enpl oyed e.g. by
It sdiql;lftiab'er@mgeuatﬂd\ thaf &Hgt @nb&dmmmmbksheapdasent |nvent|on have

bscri ber access. re t he

beg%dﬁﬁ%r%%'"c’ﬁ ﬂBlO”}Pé’g)elS‘Q E%éHCR'/\/ﬁ%H“ F Fhang. £ odiments
of GABT prlsehl aMREIOANHRY GRblicible 181 Bhy abth¥r IshRabler fjpe of user

communi cation channel nmay be used when referring to
equipateyl ane communi cations. The various functions of

t he conmuni cati on systens may have been devel oped

quite independently from each other and may use

different protocols in different conmunication

systens. The standards and protocols define e.g. which

pl ane shall be used for a certain purpose. For

exanple, in a third generation (3G UMIS based

comuni cation system various nodes including a base

station, a radio network controller and a serving GPRS

support node (SGSN), nay be involved in providing user

pl ane comuni cations to a nobile station. A

packet smntched |ntersysten1handover fron1a source

. a

o S o o o,



is a packet-switched only access schene. When conpared

to e.g. to the above described exanples of third
wagemgriaed3on systens this neans that a radi o nePGDAE2007/000480

controller (RNC) and SGSN Uﬂgr-planes are not used for

3GPP LTE access. It mght théerefore be advantageous to

have a nechani sm which permits intersystem handover to

take place in particular in conmmunication systens
Thehemboditaemia refother inventiot harve lisqussad didrideavenof & cearection

{ e
ogi{Ee Fegs aiEhreny' SR8 PR ABMCAE RERs “ERRgRutlp of the
prék\@wtﬁma!mmgnay aisd' be gapplital3ERE aakamdisen dichvosdn other network
this example "l e acy" refers to 2G 2.5G 3G and 3.5G
d%@@@@§”ﬁ§ﬁ%@ﬂ%§e {t might also be advantageous if
packet |l oss and its associ ated problens coul d be
avoi ded duringa handover procedure. Enbodi nents of the
It isr dIs@ notedhheretn that whifettbe abaye deseitesoexampliyiag emhesiéments
ofptf\gt\h%ﬁtr Stiﬁé%r %refo‘%&%rgf Ugnattﬁngnﬁ}oem| Bﬁs vﬁ}ﬂa{ fhay be
ed A or a comruni catl on sy
madmldao ithe dtsnqugd resdution witimoni rdepattengniromm ﬁuensdmpleeofnlhdqoresent

. Vi a first con ectlon d to conmuni cate with a third
inyastion dsfelinef 12 ihe apneBARADS b The node i s

configured to, fO||OMAng |n|tiation of a handover
procedure for handover of the first connection to a
second connection between the nobile node and a target
network node, transmt data to the third node for
transm ssion to the target network node via a second
forwardi ng path. The node may conprise a base station
of an origination access systemor a controller of an
origination access system According to another

enbodi nent, there is provided a node for a

comuni cation system which is configured to

conmuni cate with a source network node via a first
forwardi ng path, the source network node being
configured to conmmunicate with a nobile node via a
first connection. The node is further configured to,
following initiation of a handover procedure for
handover of the first connection to a second
connecti on between the nobile node and a target node,
communi cate with the target network node via a second
forwardi ng path, the target network node bei ng
configured to conmunicate with the nobile node by a
second connection, receive data fromthe source
network node, and transmit the data to the target
networ k node via the second forwarding path. According
to anot her enbodi nent, there is provided a nethod in a
node for a conmuni cation system The conprises

comuni cating with a nobile node via a first
connection, conmunicating with a third node via a
first forwarding path, and followng initiation of a
handover procedure for handover of the first
connection toa second connection between the nobile
node and a target network node, comrunicating data to
the third node for communication to the target network
node via a second forwardi ng path. According to yet
anot her enbodi nent, there is provided a nethod in a
node for a comuni cation system the nethod conprising
communi cating with a source network node via a first
forwardi ng path, the source network node being in
conmuni cation with a nobile node via a first
connection, following initiation of a handover
procedure for handover of the first connection to a
second connecti on between the nobile node and a target
node, comunicating with the target network node via a
second forwardi ng path, receiving data fromthe source
net wor k node and connunlcatlng the data to the target

T Y, 1 -y Y e T .
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network node redirects a data tunnel, running between
the source network node and an inter access system
waoni7towe4s7 anchor, to run instead between the i RCEAB2007/000480
access systemnobility anchor and a node in the target
network, the source network2hode tunnels protocol data
units back to the inter access systemnobility anchor
(i ncluding re-assenbly of unacknow edged segnents, if
CRis, the inter access systemnobility anchor
de-tunnel s the received tunnel packets, and the
packets are tunneled to the target network node.
1 Embogd bH&é‘?ocf ef’éoﬁn'?\%n%ﬁéﬁ %?stefﬁ/ €Y héde BEivig configured to:
‘advant ageous I ow [ ossless inter 3GPP_access system
nobi dammunleabemilaa Inyohiilegtpdenda effirstironaeelids net wor ks

does_not enn (e.g. a

e NI Rts T B 4 ot ARy i

Accapfibwitigt initReioh adh aehbndomnpmcpdmleetfon basdaleri of the first
i nter syst em handover voi de upnece Ly
cyBieghian i t8na c¥fong| co QF'yb WEERd 51Ec O%% antl” a” target
nSthvARe MRk, GAREAA! dataoi e tth@'?Dodéometﬁénsmﬂsgomibothe target
recovery procedures, which reduce the effective
netiotiugbgeivia asecoaddorvardingdialed. A further benefit may

be provided in view of throughput degradationsince
certain enbodi nents may assist in avoi dance of
2Pi ngA PR & élaithed hetlier, aompsisingyes bases station of anoeiigisation
node is |located at a cell edge. Brief Description of
agsesRiSY§®or better understanding of the enbodi nents

of the present invention, reference will now be made

by way of exanple to the acconpanying draw,n
Suhi oA ey a8 SIAMER(Rs IR oA BRPRH 105 Hey e SATem cprRgiges an
Kﬂse(gmggl fyi ng enbodi nents of the present invention

e |rrp ‘emented. Figure 2 shows a signaling diagram

for a lossless LTE to 2Gd BG i nt er syst em handover.

Fi gure 3 sho a si r I
4736 YL FE TSRS PR Fiari oA echti g cfh erigination
abbsuacdi@fdm.i n accordance with an errbodl ment .

Description of exenplifying Enbodi ments Reference is

made to Figure 1 which illustrates an exanple of a
5Cont ﬁxﬁodéqeé’"efaﬁﬂeél e cRAMSE WhérBvethti controBer Eempssas, a serving

.e. a cellular telecomunication system 100 provi di ng
GaarpaailRacket/\Ra@Ineﬁﬁrwéﬁ‘ﬁUQEO'ﬂ6pd%b| | e nodes 101 . A

nobi | e node 101 may access services provided by a data
network 120, for exanple the Internet and/or at | east
gone Aaﬁcmydxs olasnen mramemec@umgmrm wheseindhe negletie genfigured

e S B3 S B BT 55 0 o
eHabNRJ midr J¥ebséd %{ST@thﬁ@lﬁle cations System (UMTS)

network.ln a nobil e conmuni cati on systemthe nobile

node 101 , for exanple a nobile station (M), is

nabl,e acket data
75t a PO CFRE PR e RoRRAR, UeRng Yatie p
amddhe flirsticohneationus ayedkebaetddedaBnedia. | . e. the base
station of the LTE access system in respective

Wi rel ess connections. Each base station has a radio
ar ansocabu@ rasCélginidce iroany rpraseding ickajmi; adieseini theafirst forwarding
downl i nk é he ile stations within the access
p@:ﬂéaowﬁﬂsﬁse% NdﬁEﬂ“&BF signal's in uplink (UL) from

the access area next to the base station. By neans of
these signals the base station can communicate with
the nobile station (MS), which itself includes a radio
transcei ver. Although the base stations of a 3G UMIS
network may al so be called node B, the term base
station (BS) is used herein, for clarity reasons, for
t he base stations 106 in the 2@ 3G access network 105,
to distinguish themfromthe eNB el enents 103 in the
SGPP LTE netvvork 102 Regar dI ess the used t er m nol ogy,

Y
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system anchor point (I-ASA). The SGSN 108 of the 2G 3G

access network 105 is al so connected to the
wonv@Ervascess system nobility anchor 110. The PCT/IB2007/000480

i nter-access systen1n0bi|it¥ anchor 110 may perform or

support handover between di ¥erent access systenms. The

i nter-access systemnobility anchor 110 communi cat es

with the SGSN 108 and the eNB 103 via an appropriate

interface, for exanple a Gh interface. The anchor

ent it 1 . ] . CO k |
9. bt e lA0Y s TaeRdn 268 fer oSG IURIE Y 8 S er plane
da@panaties fiseforvaaling pathds Rgusty pletrsioh@drdingpatinobi | e

node 101 nay be provided by a user equi pnent such as a

dual - node or multi-node nobile station that is

onf t ' C Nbath@ cohfigured to

A A e T S s
initiate thabandgvesfpropedwiecess system 102. Typical ly a

nobil e station can nove within an access area and al so

bet ween different access areas, and thus can provide
11nobiA hdde favra ¢dremusieason sgstemi whigbris erafigured to:he

m)bllestat on be a hapd portabl.e t ceiver or

" rotemum e Wit Aesquge, ARRPT MafEiia B Taaling Rpth. the
so%Yc%‘n@tWJrk ¥8de MR &nfigaratPtoasdrhhudicals Witk emobile nbde via a

exanple if it is providing radio comunications for a
flrsﬁmegwre When the nobile station is noveable it may

EFOW|H§ ﬂlt%ﬁﬁﬁsﬁ Qrﬁé‘ﬁdo?}é‘?hplﬁﬁe&lﬁlel ﬁ)roﬁaﬁdcﬁl%wéf' e first

radi 0 sys erefore, as It noves fromone cel

co(nhbetldmtoda sekbhy counantion hetween Ithe( triodile mede @aid a ﬁarget node,

t h dto h t
coiont BibaRG, vl BUEE i TS RTREPASRIAE gy e
taffet heBverkthatre! beit@ coifyures € Bbmtfmmibaa@dwthsmemwlmmde by a
net wor k apparatus of the new ceil w thout dropping the

secand CORBAEPS: , it shoul d be appreciated that there may
be VPédeR}ésdaq&%h fHeARINSe ho@brk ABER;hd or t he
handover, such as overload situations and high
pri otrangmit 4he gata te ithey targRtinetwask nedeewa|thersecond forwarding
ag‘gnnectl ons. The packet data service may be a
nnectionl ess service where information synbols are
transmtted within data packets. The si ze and | ength

of the data packets ma The |nfo
15y o { Fole a0 SRR T, e o S BB PR Erovice
aﬁ%fdr%%ﬁ?lrﬁé‘rédé@@ﬁs%tem rAeBNisT i s defl ned by a
paraneter referred to as bitrate. Mre particularly,

bitrate defines the bit rate that _has been al |l ocat ed
C{ Hb%%r anclélﬁf‘e PRC KBEmdf ars V{Alf@?ein RAS kbt d8hrection is
raf ic may inc various kinds o
provided r’aysa; base statioh o&a firshi agcesy eystent anchie s&cz@mdccmnnectlon is

short ssa 0
pr Y@ﬁgrﬁys'% PaRe 5t '|°8r°3 %%%’uﬁeﬁﬁ@?% Cﬁgg%éi‘?t ounnddthéanréode s
confiyaretCto ¥ratie tiamtiogerast theenolsilel node Hetwezin thWMﬂ‘ereAt access
dual - or nmulti-node nobile station may consist of a
$e equi pnent (ME), and one or nore subscri ber
identity nodules (SIM). The nobile equipnent is
commonly understood to refer to the radio term nal-
used for radio communi cation over the interface
bet ween the nobile station and the base station and
over the interface between the nobile station and the
eNB. The SIMis typically a smart card that holds the
subscri ber identity, perforns authentication
al gorithnms, and stores authentication and encryption
keys and sone subscription information that is needed
at the termnal. These SIMfunctions may ne
i npl emented by one or two cards, depending on the
application. The followi ng describes with reference to
Figure 2 an exanple of a procedure enabling handover
fromthe eNB 103 of the exenpllfylng SGPP LTE net work

A NS L PN NESR L A NN o a1 e~ NP~
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The user equi pnrent (UE) may then performa network

regi stration procedure (15 with the controller of the
waewgygssem i.e. the 2G 3G SGSN in Figures 1 BQ@IR2007/000480

This may al so i nclude an authentication procedure. The

| ocati on of the user equi pn%t at a hone subscri ber

server (HSS) can be updated via nessage 16. The

handover procedure is now conplete and the packet flow
14.0 @ndbde a‘srdmrmemmmoﬁclaméﬁstesm whareticthesdata is packet

it AR st HufeieR] ahd e YesdiEclmsionel  j, packet

swifchBld '®eyineetionecessari ly al ways be on-path, i.e.
packet flow after conpletion of the handover may not

traverse the SGSN. The scheme shown in Figure 2 may
1gvoid nBagka\%t clhfRR ﬂlluég‘n)nﬁf &IQ@@‘?WQV@I WHeP&i nﬁQHé ?lfst%h/@a”rdmg
nessage I'S recelve e can re-asse
pdibifdoaeises ranfivsd datko tutineh Rnd dhe secomd farwanding tnadd comprises a
the ,u pment) that are not yet transmtted and
S%CPBQtd???WE&%Ls if they were uplink (UL) protocol data
units (PDUs). In other words, the eNB can tunneI (13)

this data back . to the |nteracce sy e
18ancHbMOdP- FSAIRINAEd I8 Y aQf GRS PLIS! herel the Yata is user

plhRgl| 'd‘éfﬁ !aﬁd‘ thé Ftst M %ﬂ@"f&ﬁ/\/érél Eh@athéra%hséi/ plafB forwarding
succeeded (nmessage 12b). Since the inter-access system
patbdi | ity anchor (I- ASA) tunnel for the user equi pnent
(UE) was redirected towards the target access system
in nmessage 11, these protocol data units (PDUs) are
1Thow A uodeldseclaifrfent waaldeof) claimst he te G63BheENtfzn dode is Iocated

o SRR b R R s 8RR e

ngessi bl e sequence of events in the reverse directi on
i.e. froma 2G 3G access network 105 of Figure 1 to
3GPP LTE network 102 handover. At (21), before the
?and@\‘rﬁa{tho@ in thd??ﬁg&n%ﬁ}&%oﬁ E%Yehto c@H?fn@fngf rom
user equi pmen traverses the inte ess
syst@mnnmblcbtnng/vvathm:)b@ Rodeyia & first cHMBGLISGSN and t he

2G 3G access..net I I
B SRAAE IR S ird D5 el B seilordliE SRRF oY
qualfbnowmga&mtaamnbfs a hbhadaEr3prozedass fotehandomsot thieet  first
an inter-system handover needs to &)&rl nitiate

cqpgrlion, tp28) Seqand SennRstigp cRalweRB: il 7804 A a target
né}%H@heae Pe&ﬁﬁﬂw&n% ddth 49 2hé NBird ndHEPRF @bhﬁﬁhrﬂ&h’tﬁﬁ to the
During this phase the target radi o access network is
targrs mefworkm i assegpeforwarding athar get access net wor k
are prepared. In step 26a (i.e. after receiving
message 26) the source 2G 3G SGSN st ops drai ning
1910\/\Mimdrthbdfésecla|méd1y'n ictaimm&)@qmmmiaﬂ@lsedding packetsdata on a

t peCIfIC us r rther buf f er ed.
t”Sf‘HE 52@03@ SEEREEUAD tpﬁéﬁ th'E‘ﬁﬁ% % handover
connand (27a) towards the source 2G 3G access node
for exanple a radio network controller %%%@
2@+t at/ dnetbedtasoriplired iselpim #0548, eemﬁo%lga; E%‘Cﬁ‘éﬁﬂa user
e5la y all buffers (27b)
'§§€F§§§@% F%g tor?ﬁggﬁmter bef ore i ssuing the handover
command in (27c). This can be provided to sinplify the
handover procedure since it avoids the need to
reconstruct protocol data units fromradio franmes and
forwardi ng of these protocol data units fromthe 2G 3G
access systemto the target access system The user
equi prent (UE) may then attach to the target access
system at step 28. The target eNB inforns the eGSN-c
controller entity that the user equi pmrent (UE) has
nmoved to the access systemvia nessage 29. The eGSN-c
controller entity may then informthe inter-access
system nobi lity anchor (1-ASA) that the user is
reachable through t he eNB by nmeans of an update
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40 a source network node, for exanple the eNB 103 of

Figure 1, conmmuni cateswith a nobile node 101 via a
woioEtesnnecti on and with a third node, for erampBm07/000480

t he anchor node 110, via a first forwarding path. In

response to detection at 422t hat the first connection

is to be handed over to a second connection between

the nobile node and a target network node, the source
21net vomiethoodes clainedin anyat claimsoh 29 heonapiising imitiaingtby the

44.. Th i ived at the third node. Upon
nogéérm?gspgﬁoegfprﬁ%%ﬁ{ig‘ndover procedure the dat api S

forwarded at 46 to the target network node via a

second forwardin ath. The target network nod
22 her SYRRYIET eaqgégwgcoewmmosr%ﬂ&egsm@s 39rRled [psrform
argyrm%@é t%‘iﬁ%ir‘n@kl PHI1OFREN L Froyfirh T R#FYn & PrédiRsor.

ource network controller node, for exanple
delivery to a nobile node, are tunneled to the

2% ondl TR & BRI ARl BT ety Ranbrbifdc e,

nodeoimmurieatingy with anstunce ketwink sode eiala fipstdaetartimgpath, the

during infersystem handover. .This, in turn. ssi.st .
SolPes BT g i EERes A FoTeRinigHsBswB A o lRfodE Yis 'a firs
cohfESRFE Y procedures which may reduce the effective

t hroughput. Enbodi ments may al so al | ow packet | oss i

m t if@}gxwlw.mmatl% rafapnhandsyer niwreedursr Buighprdover of the first

RSt £
coﬁﬁ%§ 'S |%§S eéjg%m@%'?n2%%g&§ﬂ3%%@@€?%ﬁ§a%ausingﬂﬁgande
copimgripating with e \rgetnedbeorkarriesda syssicond forwvairding ipath;

advant age e ovided in that conplex security

asso@cﬁgf%@ﬁgﬁﬁgﬁ F9HHCE {;\'ﬁt"‘f%ﬁppé?’n%}denodes (e.g. a

3CPPcdminuaNBiingNheadaid &> thESidlgatr Retd@irk Nesus S& ithy second
uired, in contrast to the case where direc

requl C [ t
forwaABi Rgthdewbencomeyticalied nigddie j eobile node, by the second
comegiggnce with an alternative enbodi ment a forwarding
interface is included between a source station, for
exanple a eNB and a controller of the target system

24, 7RS4 Sl 230 BEC Rt b

systephenob{lity. ASA) . Bi -casting can be used for seaniess
real tinme (RT) intersystem handover, although it may
not be well suitedfor |ossless intersystem handovers
280eCqSfethdd Ris ERFheMdIn @ah BBUSr gueeempriBingheorhfivnf@tion of
systemare lost if they are not forwarded to the
packeiiata opdhe first apesesend geneemli®As ment s may be provi ded
in 2@ 3G access networks by nodi fying the handover
procedure so that buffered packets are tunneled from
26.he A methe astol@miedniodmyt of Gaiman2dite ¢ esmpsigingenceiving the

il anchor_ entit | - ASA). r.ather than t.o target
038 it 16, SRS et lode Ha A ept e bl G bl B cate
vidrasebendtian tdadelby neans of one or nore data
processors. The data processing facility may be
provi ded on an appropriate data processing platform

278UCH AtidA &5 ERIMEd al}?}hbpclaﬂ?zﬁ ?&Eé,r@dinﬁﬁéiﬁ% communicating

processing functions of” a node nmay.be provided by

usse plangtdata po dee §est and sepgndiforwatding pes. pr ocessor. For
exanpl e, data processing nay be provided in a centra
processing unit of a controller, or distributed across
several data processing nodul es of an access system
An appropriately adapted conputer program code product
or products may be used for inplenmenting the
enbodi nents, when | oaded on an appropriate processor,
for exanple in a processor of a node. The program code
nmeans may, for exanple, performthe generation and/or
interpretation of nessages, selection and/or
determ nation of suitable actions to be taken and so
forth. The program code product for providing the
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access system 5. A node as clained in claim4,
wherein the controller conprises a serving Cenera
woaok@wfRadi o Servi ce support node. 6. A node BET/IB2007/000480
clainmed in any preceding claim wherein the node is
configured to conmuni cate wth a third node that is
configured to provide an anchor node for enabling
inter access systemnobility. 7. A node as clained in
28ny Ametheat asgclairaednn ameokclaim23 tmPa, ¢unpising communicating
ﬂgd Fh f'r%% ctlon is a packet switched
wi ﬂ%SE 0 ode as claimed in any preceding
claim wherein the flrst forwarding path conprises a
first data tunnel.9. A pode as clained in a

2%r ee%armauw ar%ramrﬁ'mmem@a@@ go elr%%%nspaérpée%q perform
rﬁﬂﬁ f r 6h
or wa % aOfﬁ%q\% Z@Aﬁ%ﬁ\gﬁgg thﬁ aiogeﬁag.ﬁ ilsﬁIL any 8 processor.
precedlng claim the node being configured to initiate

he ndover C .11, ' ' .
3, ARREHRERS S fop a Gam s PREEah SupBaf AT APPERSLP Being
cohfigureel fmetdmrdl’i cbﬂgﬁurgbatrdh béw\?enfa)rngﬂeoﬁrrdgapabhlle hbde via a
sour ce networ k node being con ured to, co
firgh SOIMECHOR| PAMALOEPR BEIWERE the Siade i1t A G| TGk g 2 fist
foh/l'ﬂérHIr@t hAR, hd ﬂ)llBWMﬁfatlBhQﬁ%dhdrﬁid/@F pRRBE aMEfor Hantibfer of
first connection to second connecti on between the
therdisgticonnectiondad %eqoadg?@nnﬁdw befveanihe mO@llwnpﬁletarmél a target
e{t@gﬁ@bo tc%’rﬁl]ﬁuﬂﬁgﬁoﬁ Iof daita’ B ™ tﬁlﬂf 'f&gtrgﬁstrﬂrssfo'ﬂeto the
nét wor K ‘node” bei ng con red conmuni
tamget hethkrmUelve arsdeor’nj/foawaehmmdathonnect ion; r ecel ve
data fromthe source network node; and transmt the
data to the target network node via the second

31, or vRrdhitd proedddor ehtityA aBOgIRInGd Gh adlairel 30N cohdiridingl one of a

conprising an entity configured to rOV|de a node for
PresRIsor (fYin fre? base '%gﬂ‘grﬂ H’i?&ieﬁWryCh'H’o‘O" AN Rrgess detwork
com@diiged in claim1l or 12, wherein the first

connection is provided by a base station of a first

access system and the second connection is provided by

52,53 o S i B oG 484555 DR s

comfigules topde bet ween t he dlfferent access systenB 14. A
node as cl ai ned | ns 11 to wher ei n

dat £9nEop serBiunica enaﬁfd daide ‘OPM%%“ eoﬂw&c@mna ARHTE ére?work
noRCGiRda QW&%ﬁNér@ﬁrgeééth itie %ogﬁ,‘ékﬁétmﬁ)\rk tn‘x‘al‘:léobemg confr%ured to
connect i on. node as clained in any clai ns
cwmmcatﬂr@rﬂéambﬂe fqdesyia pdirslgannggtioni ird corrprl ses a
f|r n o] [
oG8 HBfEh A, ST RoRGENEIG AEndRUeE of the firt
cornmeamn d6 @|sdcond ldonnectién hdteeen nthehmobie anade mdr a target

| ane d ta and t first an cqnd fo war di,ng
el cBRe. oy arPiipRAtioR Stigen o haud S P tproet
ndtWodYioflé ih a4 NgecdAd torddrdingh agh, nthehergstdeetwork arltee Being
on the comunication path between the rmobile node and

copfigpegsto spraMiItate Wiiflether BIObie RodRY AnsecoRddePinGetigh and
o‘rﬁ’rﬂﬂﬁi'&'aﬁ&ﬁ |ty %? Sved Groth | heNsburEOTHBINbKAhLAY 14/ t‘h@ férget
nobi e node via a first connection; conmunicating wt
nedwprk metlengddhe secandfforwardingrp@thdi ng pat h; and
following initiation of a handover procedure for
handover of the first connection to a second
connection between the nobile node and a target
net wor k node, communicating data to the third node for
communi cation to the target network node via a second
forwarding path. 19. A nmethod as clained in claiml18,
conprising sendi ng packet data on a tunnel ed packet
swi tched connection to the third node. 20. A nethod as
claimed in claim18 or 19, conprising conmunicati ng
user plane data on first forwarding path.2 1. A nethod
as clalned |n any of clalns 18 to 20 conprrsrng
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packet data on the first and second connections. 26. A
nmet hod as clainmed in any of clains 23 to 25,

woanrwsisng receiving the data fromthe sour cePaetBank000480
node via a first data tunnié and sending the data via
a second data tunnel. fret hod as claimed in any
of clains 23 to 26, conprising comunicating user
pl ane data on the first and second forwarding,

33pat s data processeioentity as elpimed im claip 33, eanapriging g precessor

cnfioruTieaBEd B AR AT BebBan el b e BP i coce

means adapted to performany of steps of any of clains
23 to 28 when the programis run on a processor. 30. A

dlat £ PeHRELD &C@HNWW'B? SYSteBmEARIESN%on system the

Pr OGRERANINIES J@vrﬁ‘b"ﬁrbﬂét?rﬁfecfrén SRt a P Hoeatdra source
bet ween a no a nobile node via a first

netwarkemadeoand a dinshiemeading Patebekaentthe seytre retwor nede gnd a
thﬁ%ﬂsdéla a first forwarding path, and foll ow ng
tion of a handover procedure for handover of the
fi r dnitiatngh @charmgoven pm@dumﬁbrchmrme'r oh tie fived eaonnietion to a

nobi | € node at et net cat,ion
seppni soansan e HeBanis hoos Aol S atat BRIk Hite:

t ar gRinsRAkiING 'datdREM tHe Boarcearanerid sidetocdths thirbhdde; JAndl.

A data processor entity as clainmed in claim 30,

compransmiingthe &ﬂtaaffﬁﬁb*bééﬁtﬁ‘# neRpgoftae taroshBetwark npdg via a
hchip for an access network controller.
Sé§gﬂdiPN%$&ﬁé ogessor entity for a communication
system the processor being configured to: contro

B%Smni ?ﬁ%%ggoﬁorfgmg t 2 bet:}%e Wﬁ'ﬂqﬁg @{fﬂan@i ie%ldéﬁ %onnectrons
ar@@d@ﬁrﬂ%\okéﬂ%h@dwcmﬁtrw elee first mudlhg Epfaeh wnmbnses a first
nmobil e node via a first connection;.  and f

datatynngl egd the saconchigpyaiding: RRB FONPIises %%EW&’B gﬂ‘%?”"rnﬁh and
et St i i he
ok eEORaR G0k g 30eOA mapane om e ey
comuni cati on between the node and the target network

N e L

prowde Dfirad coanectibncfon redibbiber nade, adhrmh modetanoina difstdatvearding

oIS bR oot gt kA B

de@gegﬁgr entity as clained in claim 32, conprrsrng a
processor chip configured to enable nobility betwee

di f finitiate aal@@rygyeg)pg@@dgre 4ar handeves of ’me grst connectron to a
sScOFUBhABLAd LN RER e ARERE hBHEANd AlbRhoded 2

rst conne etween a nobl e node an a source
net vaonkmooidateadata droin thet sduseavaeiwvatly npde o thet third modaeand

L) L .
handoreRapF gl e P BedBrd Rols Wing Bigeiduibichode via a
sERRE §6iaRdingPath &R eoNTmGricatiet tothe bedbileerodehe nobi | e
node and a target network node; transmtting data from

the source network node to the third node; and
transmtting the data fromthe third node to the

- target network node via a second forwarding path. 35.

A nmet hod according to claim34, wherein the first and
second connections are each packet sw tched
connections, the first forwarding path conprises a
first data tunnel and the second forwardi ng path
conprises a second data tunnel, and the first and
second forwardi ng paths are user plane forwarding
paths. 36. A communication system conprising a source
networ k node configured to provide a first connection
for a nobile node, a third node and a first forwarding
pat h between the source network node and the third
node, wherein the systemis configured to initiate a
handover procedure for handover of t he flrst
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