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I NHI BI TORS This invention relates to novel am de conpounds which inhibit

nonoam newoeossisedse, t o processes for their preparati onpctrappogosseeeut i cal
conpositions containing themand to their use in nedicine. The conpounds of
the invention exhibit activity as serotonin and/ or noradrenaline re-uptake
inhibitors and therefore have utility in a variety of therapeutic areas.
For exanple, the conpounds of the invention are of use in the treatnent of
di sorders in which the regul ati on of nonoam ne transporter function is
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and pharmaceutically and/or veterinarily acceptable derivatives thereof, wherein:

R', R?, R®and R® are each independently H, Cl, Br, F, |, CF3, OCF3, Me or Et;

R* is het or Cs.; cycloalkyl, optionally substituted by C.4 alkyl, C,.4 alkoxy, alkoxyalky! containing 2 to 4
carbon atoms, or -S-(C,_4 alkyl);

aisOort;and

het is a non-aromatic 4-, 5- or 6- membered heterocycle which contains at least one N, O or S
heteroatom, optionally fused to a 5- or 6- membered carbocyclic group or a second 4-, 5- or 6-membered
heterocycle which contains at least one N, O or S heteroatom, wherein the het group is optionally
substituted by at least one substituent independently selected from C,.galkyl, C,.salkoxy, OH, halo, CF,,
OCF3, SCF3, hydroxy-C,.salkyl, Cs.salkoxy-C,.galkyl and C,.4alkyl-S-C;.4alkyl;

provided that at least one of R', R? and R? is other than H.

in an embodiment of the invention, R is Cl, Br, F, I, CF,, Me or Et; and R? and R® are each independently
H, Cl, Br, F, I, CF3, Me or Et. In a further embodiment, R' and R? are each independently Cl, Br, F, |, CF3,
Me or Et and R®is H, Cl, Br, F, I, CF3, Me or Et. In a still further embodiment, R' is CI, Me or CF3; R%is H,
ClorF;and R*is H, Clor F.



Me or Et and RBis H d, Br, F, I, CF3, Me or Et. In a still further
enbodinent, RLis d, Me or CF3; RRis H d or F, and R3is H d or

F. Accor diwg 2v@/@cdser t her enbodi ment of the invention, R2cans2062003as% ot her
than H In such an enbodi ment, R2 and R20 may each be independently C, F,
CF3, Me or Et. According to a still further enbodi nent of t he invention,

Rl, R2 and R20 are other than H  In suchh an _gnbodi nent , [R2 and R20 may
each bASFydiRgeAdwier megdiment oftheinvantion, R* apd RA ape At fign Ho'na?ugnﬁn qrehadimert.
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a further enbodi ment, R4 may be C3-7 cycloal kyl, optionally substituted by
Me or Et. According to any enbodi nent of the invention described above, a
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enbodi nent, the het group of a conpound as defi ned above with reference to
the fi Asqordafsqde@ny ermbadkreent piteminventiomdrscrbed abévet Remayhedlsh cycloaloatitionaty s may
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L/ - [(38) pyrrolidin-3-yl]benzam de, 3-chloro- L/-cyclopentyl-2-nethyl -

L/ - [(BQCMﬁd@Iahpéaso%rxAnlQﬁn..zﬁvanqshdéséntreﬁ%&}aemnx'5 f1uoro-2-methyl -
L/-[(3S)-pyrrolidin-3-yl]benzam de, 2-chloro-"L/- cy ‘opentyl -3-fl uoro-

L/-[(3S)-pyrrolidin-3-yl]benzam de, 2, 3-dichl oro-
L/ - cyclAcdoeding te lahy érodd)memy ofrtind incintierBdeskrided abous te het%roﬁ:nb Imay ©e substituted by one,
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invention and any of the specific embodiments may be unsubstituted.

In a further embodiment, the invention provides a compound selected from:
2,3-dichloro-N-cyclopentyl-N-[(3S)-pyrrolidin-3-yllbenzamide,
2,3-dichloro-N-cyclopentyl-4-fluoro-N-[(3S)-pyrrolidin-3-yllbenzamide,
3-chloro-N-cyclopentyl-2-methyl-N-[(3S)-pyrrolidin-3-yl]benzamide,
N-cyclopentyl-3-fluoro-2-methyl-N-[(3S)-pyrrolidin-3-yllbenzamide,
2-chloro-N-cyclopentyl-3-fluoro-N-[(3S)-pyrrolidin-3-yllbenzamide,
2,3-dichloro-N-cyclohexyl-N-{(3S)-pyrrolidin-3-yllbenzamide,
2-chloro-N-cyclohexyl-3-fluoro-N-{(3S)-pyrrolidin-3-yllbenzamide,
N-cyclohexyl-3-fluoro-2-methyl-N-[(3S)-pyrrolidin-3-yl]benzamide,
2,3-dichloro-N-cyclobutyl-N-[(3S)-pyrrolidin-3-yl}benzamide,
N-cyclobutylmethyl-2,3-dichloro-N-{(3S)-pyrrolidin-3-yllbenzamide,
2,3-dichloro-N-(cyclopropylmethyl)-N-[(3S)-pyrrolidin-3-yl]benzamide,
2,3-dichloro-N-[(3S)-pyrrolidin-3-yl]- N-tetrahydro-2 H-pyran-4-ylbenzamide,
2-chloro-N-cyclopentyl-N-[(3S)-pyrrolidin-3-yllbenzamide,
2-chloro-N-cyclohexyl-N-[(3S)-pyrrolidin-3-ylJbenzamide,
2-chloro-N-cycloheptyl-N-[(3S)-pyrrolidin-3-yljbenzamide,
N-cycloheptyl-N-{(3S)-pyrrolidin-3-yi]-2-(trifluoromethyl)benzamide,
N-cyclohexyl-N-[(3S)-pyrrolidin-3-yl]-2-(trifluoromethyl)benzamide,
N-cyclopentyl-N-[(3S)-pyrrolidin-3-yl}-2-(trifluoromethyl)benzamide,
2,3-Dichloro-N-[(1-methylcyclopropyl)methyl]- N-[(3S)-pyrrolidin-3-yllbenzamide,
3-Chloro-2-methyl-N-[(1-methylcyclopropyl)methyl])-N-[(3S)-pyrrolidin-3-yllbenzamide,



L/ -cycl obutyl met hyl -2, 3-di chloro- L/-[(3S)-pyrrolidin-3-yl]benzam de,
2,3-dichloro- L/-(cyclopropylnethyl)- L/-[(3S)-pyrrolidin-3-yl]benzamd q,
2, 3- di chlwooodu/sedse 3S) - pyrrolidin-3-yl]- PCT/IB2005/003643

L/ -tetrahydro-2W pyr an- 4-yl benzam de, 2-chl oro-

L/ -cycl opentyl -L/-[(3S)-pyrrolidin-3-yl ]benzam de, 2-chl oro-

L/ -cycl ohexyl -L/-[ SE,)) yrrolidin-3-yl ][®enzam de, 2-chl oro-
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L/ -cycl ohexyl -L/-[(3S)-pyrrolidin-3-yl]-2-(trifluoromethyl)benzam de,

L/ -cyclopentyl-L/-[(3S)-pyrrolidin-3-yl]-2-(trifluoronethyl)benzam de,
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mal eat @hosphate/hydrogen phosphate/dihydrogen phosphate, saccharate, stearate, succinate, tartrate and

tosylate salits.

Suitable base salts are formed from bases which form non-toxic salts. Examples include the aluminium,
arginine, benzathine, calcium, choline,_diethylamine, diolamine, glycine, lysine, magnesium, meglumine,
olamine, potassium, sodium, tromethamine and zinc salts.

For a review on suitable salts, see “Handbook of Pharmaceutical Salts: Properties, Selection, and Use” by
Stahl and Wermuth (Wiley-VCH, Weinheim, Germany, 2002).

A pharmaceutically acceptable salt of a compound of formula (I) may be readily prepared by mixing

together solutions of the compound and the desired acid or base, as appropriate. The salt may precipitate

from solution and be collected by filtration or may be recovered by evaporation of the solvent. The degree
of ionisation in the salt may vary from completely ionised to almost non-ionised.

Pharmaceutically acceptable solvates in accordance with the invention include hydrates and solvates of

the compound of formula (1).

Also within the scope of the invention are complexes such as clathrates, drug-host inclusion complexes
wherein, in contrast to the aforementioned solvates, the drug and host are present in stoichiometric or
non-stoichiometric amounts. Also included in this invention are complexes of the pharmaceutical drug
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It is to be understood that the present invention encompasses all isomers of the compounds of the
invention, including all geometric, tautomeric and optical forms (with the exception of the chiral centre at

the 3-position of the pyrrolidinyl moiety), and mixtures thereof (e.g. tautomeric or racemic mixtures).

The compounds of the invention may exist in one or more tautomeric forms. All tautomers and mixtures
thereot are included in the scope of the present invention. For example, a claim to 2-hydroxypyridinyl

would also cover its tautomeric form a-pyridonyl.
It is to be understood that the present invention includes radiolabelled compounds of formula (l).

The compounds of formula (l) and their pharmaceutically and veterinarily acceptable derivatives thereof
may also be able to exist in more than one crystal form, a characteristic known as polymorphism. Ali such
polymorphic forms (“polymorphs”) are encompassed within the scope of the invention. Polymorphism
generally can occur as a response to changes in temperature or pressure or both, and can also result
from variations in the crystallisation process. Polymorphs can be distinguished by various physical
characteristics, and typically the x-ray diffraction patterns, solubility behaviour, and melting point of the

compound are used to distinguish polymorphs.
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For the avoidance of doubt, unless otherwise indicated, the term substituted means substituted by one or
more defined groups. In the case where groups may be selected from a number of alternative groups, the
selected groups may be the same or different. Further, the term independently means that where more
than one substituent is selected from a number of possible substituents, those substituents may be the
same or different.

Hereinafter, the compounds of formula (I}, and their pharmaceutically and veterinarily acceptable
derivatives, the radiolabelled analogues of the foregoing, the isomers of the foregoing, and the

polymorphs of the foregoing, are referred to as "compounds of the invention".

In one embodiment of the invention, the compounds of the invention are the pharmaceutically and
veterinarily acceptable derivatives of compounds of formula (I), such as the pharmaceutically or
veterinarily acceptable salts or solvates of compounds of formula () (e.g. pharmaceutically or veterinarily
acceptable salts of compounds of formula (1)).

In a still further embodiment of the invention, there is provided a compound of the invention which is an
inhibitor of serotonin and/or noradrenaline monoamine re-uptake, having SRI or NRI Ki values of 200nM
or less. In a further embodiment, the compound has SRI and/or NRI Ki values of 100nM or less. In a yet
further embodiment, the compound has SRI or NRI Ki values of 50nM or less. In a still further



al kyl includes C2.8 al kenyl and C2.8 al kynyl, and the term Cl. 4 al kyl

i ncludes C2.4 al kenyl and C2-4 al kynyl. The term hal ogen is used to

r epr esentwblovewisesss chl orine, brom ne or iodine. UnlesspairhBroos/s6643

i ndi cated, the term het includes any non-aromatic, saturated or unsaturated
4-, 5- or 6- nenbered heterocycle mhich contains up to 4 heteroatons
selected fromN, O and | es ch heterocycllc roups i ncl uded
furyl, emaediment, the gorpRAUNY has@f}l,agpll\wﬁl V3PP PLIANY q5gass- Ip ﬁ]sélngeﬂflﬂhef ambsdimeainy | |
oxazol yihe cotripbariticay BRI andiNFa Kbvajles of 25ntaaradss.nyl , i m dazol i di nyl, pyrazol yl,
pyrazolinyl, pyrazolidinyl i soxazol yl, isothiazolyl oxadiazolyl
triazolyl, thladlazolyl yranyl , tetrahydropyranyl pyridyl, plperldlnyl
di oxanﬁccorﬂ'ﬁs 9rRSheRfo! CHPP?H"% | Forpua §fidireh A 6PmrRYNd 9fyﬁq"aalzl(hwerewns Wmaynyl |
pyr azi Ibyé|p|reppﬂeﬂ&bmtbrﬁpﬂund§¢t|FBEHNMIWI) bytredctierzwithydn, a_ldehjlldﬁm"tl}‘lbd (fjdié\%ﬂ deaﬁnon
oxazapi [ i | . addition, the term
het eroé@ﬁ nag %é’ﬁ%@ Sgggévﬁ’e(fgrv@%yc Q%%é}(;ﬁ%g no?(}éprom)?a?rpl e benzi m dazol yI ,
benzoxazolyl i m dazopyridinyl, benzoxazi nyl, benzothi azinyl,
oxazolopyridinyl benzof uranyl, qui nghem¥l, qU|nazoI|nyI qU|noxaI|nyI
d|hydrqu|nazd|nyI benzothlazolyl phthali m do, benzodlazeplnyl |ndonI
and i soi ndol yl . The t eNfls het , heter yclyl and mﬁ(Arpﬁycllc should be
simlarly construed. Far the avoi da af doubt, pnl ess otherw se

i ndi cated, the term gGibsyituted ned&hs Fubstitute one or nore defined
groups. In the case ere groups nmay Q€ selectedq from a nunber of
alternative groups, the sel ected groﬁﬁs may be theNsanmeypgr different.
Further, the tern1in@¢peﬁﬂ%ntly nmeans that where no t han one substituent
is selected froma nunber of possible substituents, those substituents nmay
be the sane or different. Hereinafter, the conpou ds of hornula (1), and
their pharmaceutically and veterlnarlly acceptabl ¢ deri g Os, the
radi ol abel ed anal ogues of the foregoing, the iso rﬁxof jlor egoi ng, and
t he pol ynorphs of the foregoing, are referred t s " ]
invention". In one enbodi nent of the invention, % e cojip ds of the
invention are the pharnmaceutically and veterinaril|ygaCceptabl e derivatives
of conpounds of formula (1), such as the pharnacepticall i or veterinarily
acceptabl e salts or solvates of conpounds of fornula (1)R(e.g
pharnaceutlcally or veterinarily acceptable salts'of congguqﬂgxggofornula

(1)).
deprotection ::[:j::y/lt;f:i7

vl

In the above scheme, R, R?, R%, R* and R* are as defined above, a is 1 and PG is a suitable protecting
group.

(a) — Reductive Amination

The reaction of the 1° amine (VI) with the aldehyde to form the 2° amine (VII) is a reductive amination
reaction, in which the dehydration of the amine and the aldehyde is followed by reduction of the formed
imine by a metal hydride reagent or hydrogenation, in a suitable solvent at room temperature.

In this reaction, equimolar amounts of amine and aldehyde are typically treated with either sodium
triacetoxyborohydride (STAB), NaCN(BH); or NaBH,, in a suitable solvent (e.g. DCM, THF) at room
temperature for 1 to 24 hours. Alternatively, an excess of a reducing agent (e.g. NaBH,, LiAlH,, STAB) in
a suitable solvent (e.g. THF, MeOH, EtOH) is added after the amine and aldehyde have been mixed for 1-



In a still further enbodi ment of the invention, there is provided a
conpound of the invention which is an inhibitor of serotonin and/or

nor adr enalvpneossessam ne re-upt ake, having SRl or NR Ki peahBa®s/0d3c200nM or
|l ess. In a further enbodinment, the conpound has SRI and/or NRI Ki val ues pf
100nM or less. In a yet furt her enbodlnﬁ t he conmpound has SRI or NRI Ki

d
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conpoun@ing LeassSiariy apparatys with ¥ syitghle S@WGIZHEM tluehe gglenehcas durtiemajtetetivednalves 1,
Corrpgumdtalymf h)laﬂfgfahdtlan {(n\fhe plesénce af Qﬁﬁﬁaﬂﬁ%r%cka%ﬁ%ﬁe 6! 9d/(Wﬂ%rn@}®1N ur‘ncxl%(r:I ir%] yde
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where X is OH or haI 0) and deprotection. Schene 1 halo) In the above

schene,a Rare s&olflc@amﬁé oftfid r&@tu@rﬁmﬁaﬁloﬁiﬂvbw@éﬂtr@ﬁﬂ%‘? tﬁe blﬁe%d@ﬂﬂw ?af’n e‘?n

sui table prote rg ive Am natl on e reaction o

S o (0 esgnes of e 1°d‘éﬁ9’8’e°?"8""f"éﬂt"}ﬁh?l?éeszn%rﬁfr\'@"(y‘él“rfbe P @hangl JERRS BPS 415
am nat ikBa (abeaic80psinof Hydrogén athrodriéentpelapute #dri 1@rhoafs, bried extass @f soadim fveohgdiridie ity de
is fol |n§g{ﬁqolté‘{rd‘oﬁq%bér9t[]reqf) é%{forrred imne by a metal hydride reagent or

hydrogenation, in a suitable solvent at roomtenperature. In this reaction,
equi mol ar armounts of amine and al dehyde are typically treated with either
sodi umitt will e edppargttoto ahysar skilled (rSthABr, thhibmbleBiHlof 3n GideMNAIBHE ketofe 8r Gthiért U

sol venga&gnﬂcowg r gge}\t ‘td" UL SR REHE g?rfd?mn in Eq%aéﬁctgl%%@mﬂ}'wtel’grp\s) in

Al ternatively, an’excess of a reducing agen
a suitable solvent (e.g. THF, MeOH, EtOH) is added after the am ne and

al dehy ds —trawiee b@eation xed for 1-18 hours, optionally in the pr esence of a
dryin | ar or, wth t val. o usin
ean- a7 rhatsR B pERG kel uylite acgdo?rvagmhai?ie TR e R e erafr

f urt hePY H$%RHEL | ve i nvol ves catal yti c hydrogenation in t he presence of a
pal | adij)he aéyl Rk 8hd ﬁ@bﬁ‘r&é?‘/ll (WRithGn eREsS of é%?@@dé@ﬁt%r inh Suitd i Shivedl) oAt MDSpher e

f H2 t | | erature an ressu sui tabl e
ol vent! e % prtpgly vy RSP R fRee decting pay gy R (Dl orply e o
i nvol veka Ga’fdﬁﬁ mithian exceshef agiddeteptbe ind suitabibeoleemi.ne i n t he presence of either

10% PdECammed 41Q0eH reXctibarlel28 rdibgsence of triethylanmine, in ethanol under
about %’LS

An acid chloride (optionally generated in-situ) is reacted with an excess of the amine (VII),
optionally with an excess of 3° amine such as EtzN, Hinig's base or NMM, in DCM, toluene or dioxane,
optionally at elevated temperature for 1 to 24 hrs;

(ii) An acid, WSCDI / DCCI / TBTU and HOBT / HOAT is reacted with an excess of amine (VIl) and
an excess of NMM, Et;N, Hiinig's base in THF, DCM or EtOAc, at rt. for 4 to 48 hrs; or

(iii) An acid and PYBOP®/PyBrOP®/Mukaiyama’s reagent is reacted with an excess of amine(VIl) and
an excess of NMM, Et;N, Hlnig's base in THF, toluene, DCM or EtOAc, at rt. for 4 to 24 hrs.

Where the acid halide is an acid chloride (i.e. X=Cl), this may be generated in-situ by standard
methodology and then reacted with the amine (VII) and triethylamine in dichloromethane at 70°C for 90
minutes.

(c) — Deprotection

Where PG is a suitable amine-protecting group, preferably BOC, trifluoroacetate or benzyl, the removal of
PG from (VIIl), to form the unprotected amine (V), is performed by a method selective to the protecting
group as detailed in “Protective Groups in Organic Synthesis”, 3 edition, by TW Greene and PGM Wuts.
John Wiley and Sons, Inc., 1999, incorporated herein by reference.

Examples of such deprotection reactions are as follows:
When PG is BOC, the deprotection involves treatment of (VIIl) with an excess of strong acid (e.g. HC,
TFA) at room temperature in a suitable solvent (e.g. DCM, EtOAc, dioxan).



kPa (about 60psi) of hydrogen at roomtenperature for 18 hours, or an
excess of sodi um borohydride in nethanol at roomtenperature for 6 hours.
It will bwoapmasessy to those skilled in the art that ingteas20080643

al dehyde, a ketone or other suitable carbonyl-containing reagent could be
used under suitable conditions in the reductive amnation step. (b) - Am de
Formati on The formation of a peptide Ii%kage between the acid or acid
hal i de and the amne (VII) may be undertaken by using either: (i) the acyl
hal i de Wimsh PBeis arfivomalerhth,) thewdidprotentiore rvalgss tbdatraant df il pitron base de guUKLIGHY, e
sol vent i) i.d, 1 i a V, j L NG ,
and "t 00y S O ol e SBRorfo o er R PR 04 bl B RE A
excess SYalge tenrgEEdt or in a suitable sol vent. Exanpl es of such reaction
are as follows: (i) An acid chloride (optionally generated in-situ) is

reacte i & e . th m V| | tiopal Ly with.an cess of 3
o e Syl R 8o @hioh 008 it ryBBand il alfabghiof sl REEhsiion

opt i ondPety it mydegenation catayelr (6:.rRY/E.0PA(RHDb i thehpresen¢d o) arydigaerd domBaBIg. /
Dcal / NT?TK?@T)%EW pE: r doivekRd. .g.|b t%tré@@@f%#%% AIRHEINGT orﬁfl%él@tel?&ec( MHELram?ﬁSan
excess i ase in r c, at rt. for

o ool PRRsufs. 3 cartiichBioRBatioh P debiassice pf Ramlzclss ek saghtt s PAC,

r eact edRappy® N indet esaimospharei of diz\/pptipnaiindt elevateddersperatfire v |preBsB¢), in lndugjabie
base i Rolb#Hr, toluene, DCM or EtOAc, at rt. for 4 to 24 hrs. Were the acid
halide is an acid chloride (i.e. X=Cl), this may be generated in-situ by

st andard net hodol ogy and then reacted with the amne (VII) and
t ri et h\Maerspeeificaly.di chl or omet hane at 70C for 90 m nutes. ¢ - Deprotection

Wher e InSp@ iSHd AT I r o DO ef e
Lrir T @ sHo8 AR, SofeBinih RS beilfod e Bff EAP oY alfidrectiorc acid i
unpr ot SHXRYIORHT hRurg ayyoom émﬁé’ﬁ%‘? ApythdyAdr el frd-Sdered@t e to the protecting

group as detailed in "Protective Goups in Organic Synthesis", 3rd edition,
by TW %ﬁe‘?\nﬁG ?sngiflt%%\gcg}g{e,s the deprotection involves treatment with K,CO; in methanol:water mixture
(5:1 to 10:1) at room temperature for 18 hours.

When PG is Bz, the deprotection involves treatment with NH,"HCO, and 10% Pd/C in ethanol under
gentle reflux for between 6 and 20 hours.

Alternative methods for preparing the secondary amine compound (VII) from the primary amine
compound (VI) are described in Schemes 1a and 1b below.

Scheme 1a



John Wley and Sons, Inc., 1999, incorporated herein by reference. Exanples
of such deprotection reactions are as follows: Wen PGis BOC, the

depr ot ectwonossnsedsyes treatnent of (VII1) with an excesecofiBaios/onsgszci d
(e.g. HQ, TFA) at roomtenperature in a suitable solvent (e.g. DCM Et QAc,
di oxan).Wen PG is trifluoroacetate, the deprotection involves treatnent of
(VMI1'l) with a base (e.g. K2CGB, Na2CCB,9 NH3, Ba(OH)2) in an al coholic
solvent (e.g. MeOH, EtOH), optionally with vvater,?and optionally at el evated
temperature. WeNnHG is Bz, the deprotecti onAi’Tns).Lves ei ther transfer
hydrogenation witth a transition netal or transié’i oNHret al salt

hydr ogenat i on yst (e.g. Pd/ @ArSPICOH)2) in th resence of a hydrogen
donor (e.g. N i n—a—petar—solvent—{e- g. (t et pahydr of uran, ethanol,
met hanol ) optional'\y at el evated tdaperature and/\oppressure, or catalytic
hydr ogenation in thé’%r esence of a palladium or nickepgcatal yst (e.g. Pd/C,
Raney(r) N) under agjatnosphere of H2, optionally at el evahed tenperature
and pressure, in a suitable solvent. Mre specifically: Wen PGis BCC, the
deprotection involves treatnent with either an excess of 4M hydrochloric
acid in dioxan for 18 hours at roomtenperature or|wth TFA in DCMfor 4.5
hours at RT. When PG is trifluoroacetate, the d )t ction ixrg\éol ves
treatment with K2CO3 i n net hanol : water m xture ?@5 fogkO: 1) "at room
tenperature for 18 hours. When PG is Bz, the deprofection involves
treatment with NH4 +HCO2 and 10% Pd/ C i n et hanol upder gentle reflux for
between 6 and 20 hours. Alternative nethods for preparing the secondary

am ne conpound (VI1) fromthe primary am ne conpound (VI) are described in
Schemes l1a and 1b bel ow. Schenme laWerein PG iA$\a,,Qui tabl e protecting group
and R4 is as defined above. MEHHRIP Ageicadehene B, ceqpaunds of fornula
VIl can be prepar}eﬂ/fr\qnfcorrpouﬂmcbggnul a W’ b)/‘l R

- (cc)

N \ XCC
‘PG PG

VI

Wherein PG is a suitable protecting group and R* is as defined above.

According to scheme 1a, compounds of formula Vil can be prepared from compounds of formula VI by
reaction with a sulfonyl chloride, followed by alkylation of the resulting sulfonyl amide, and then removal of
the sulfonyl moiety

(aa) Preparation of the sulfonyl amide. Reaction of equimolar amounts of the primary amine (VI) and a
sulfonyl chloride such as 2,4-dinotrobenzenesulphonyl chloride in a suitable solvent (such as DCM, THF
or Toluene) in the presence of an organic base (such as pyridine or 2,6-lutidine) or an inorganic base
(such as a carbonate salt) for up to 24 hours affords the sulfonylamide (XAA).

(bb) Alkylation of Sulfonylamide XAA. The sulfonylamide of formula XAA is alkylated using an activated
alkylating agent XBB, where X is a leaving group such as halogen (such as a iodo, a bromo or a chloro) or
a sulfonyl ester (such as a mesylate) in the presence of an organic or an inorganic base, in a suitable
solvent (such as DMF or THF). Alternatively the alkylation of sulfonylamide of formula XAA can be
achieved using an alcohol XBB (where X is OH), a phosphane (such as triphenyl phosphane) and an
azodicarboxylate compound (such as DIAD) in a suitable solvent, such as THF, for up to 24 hours at a
temperature between —20C and 45C.

(cc) Bemoval of the sulfonyl group. A compound of formula XCC is treated with an organic base (such as
triethyl amine) or an inorganic base (such as a carbonate or a hydroxide) in a suitable solvent (such as



reaction with a sulfonyl chloride, followed by al kylation of the resulting
sul fonyl am de, and then renoval of the sulfonyl noiety (aa) Preparation of
t he sul f owgl20@nises34 Reaction of equi nol ar anobunts of thecpnBrwsyosam ne (M)
and a sul fonyl chloride such as 2, 4-di notrobenzenesul phonyl chloride in a
sui tabl e sol vent (such as DCM THF or Tol uene) in the presence of an
organi c_base (such as pyridine or tidine) or an inorganic base (such
as a cADbIEFer adavey a'f-@f") ap i aztﬁ'°H6‘tﬁhsaSéW?ﬁpﬂ>§°‘i‘ﬁé°§'hi°f ¥hiPI24 hrre: qPiiRneyly
(bb) Alakgn albvatud tefipetatlrbonyl am de XAA. The sul fonyl am de of fornula XAA is
al kyl ated using an activated al kyl ati ng agent XBB, where X is a |eaving
group such as hal ogen (such as a iodo, a brono or a chloro) or a sulfonyl
ester (such as a mesylate) in the pPeesec® of an organic or an inorganic
base, in a suitable solvent (such aspDMF or THF). Altgrnatively the

al kyl ation of sul fonyl am de of fornu a XAdwgan be agﬂnged usi ng an al cohol
XBB (where X is OHNH,a phosphane H« xas triphenyiNphosghane) and an
azodi car boxyl at e cggpound (such dq gp a suit bIe sol vent, such as
THF, for up to 24 rs at a te#%Zra ure between and 45C. (cc) Renoval

of the sulfonyl g 9. A conpound of _tormul a XCC s reated with an organic
base (such as triethylpgnine) or an ﬁ organi ¢ base %P as a carbonate or
a hydroxide) in a suitable solvent (such asDCM 'THF or | ower al cohol) and

with a thiol (such as Mrcaptoacetic acid) for up to 24 hours, optionally
at an elevated tenperature. Schene 1b VI BH (Y) In |the above schene, R4 is
as defined above and PG is a protecting group. Acyllati on-Reduction
According to Schene 1b, conpounds of Formula (VI1) |maygfe prepared from 1
anine of Fornmula (M) by reaction with a carboxy{Wg acif or acid halide AAA
(optionally prepared in-situ) RACOX (where X is COH|or halo), followed by
reaction with a reduci ng agent, such as borane.

‘e VI

In the above scheme, R* is as defined above and PG is a protecting group.

Acylation-Reduction
According to Scheme 1b, compounds of Formula (VII} may be prepared from 1° amine of Formula (VI) by

reaction with a carboxylic acid or acid halide AAA (optionally prepared in-situ) R*COX (where X is OH or
halo), followed by reaction with a reducing agent, such as borane.

(x) — Amide Formation

The formation of a peptide linkage between the acid or acid halide and the 1° amine (VI) may be

undertaken by using either:

(i) the acyl halide and the amine (VI), with an excess of acid acceptor in a suitable solvent, or

(i) the acid, optionally with a conventional coupling agent, and the amine (VI), optionally in the presence of

a catalyst, with an excess of acid acceptor in a suitable solvent.

Examples of such reaction are as follows:

(iv) An acid chloride (optionally generated in-situ) is reacted with an excess of the amine (VI),
optionally with an excess of 3° amine such as EtzN, Hunig's base or NMM, in DCM or dioxane,
optionally at elevated temperature for 1 to 24 hrs;



(x) - Am de Formation The formation of a peptide |inkage between the acid
or acid halide and the 1 amne (VI) may be undertaken by using either: (i)
t he acyl welnebssssd the amine (VI), with an excess of aecd/BoSPizes3 in a
suitable solvent, or (ii) the acid, optionally with a conventional coupling
agent, and the am' ne (M), optlonally |3 t he presence of a catalyst, with
an excess of acid acceptar a sujtablld solvent . npl es of such reaction
are as Vbl | ofsaciq WSCDALDSE /dT%TFrf & H@Bzéﬁppﬂ-ﬁ%feﬁﬁ‘eﬁé’%?'&?&?s?‘ ptagmipg,fVhjagd
react ed w t hancgxcess oEISIM LN, hignigisibase it THF, DORor BiQRAk) at rivdot i tedB rexoess of 3

am ne sych a

el evat e(g?t err%re rl;g? ﬁ%rd W}b‘g" @@&%gi%te'r\'% E’R‘K%’?B%%’P@P f%@{aﬁy? H%Ell%gand
HOBT / HOAT if &eacted withed) earess Oéﬁmé‘ﬁd&e%ﬁn areesrcol NMM. Eah Hapio's Rasess THF, DG,

Et 3N, Hni g' sorlE=tGA:, atit. foHEFto Ja@k.or Et OAc, at rt. for 4 to 48 hrs; or (vi) An
acid and 1-pr opyI phosphoni ¢ ester cycl i ¢ anhydri de /PYBCP(r)/PyBrCP

(r)/ Mukai yama's reagent is reacted with an excess of amne (M) and an
excess dMorgvRreciic sxampianefgthe apidecfomatippiinvolvesvireatment @fdhe agid mith thepamize inothe 4
hrs. A mweacesaecprﬁpyc pi$gHBRcsRf cydie anRjdelge Eer iTaid SrBsdnby of ¥igthyhmRatimBom Rf

t he aC|rdoA/1\net ol he ﬁ)ml e in the presence of 1-propyl phosphonic ester cyclic
anhydr i gem L5p faﬁ Tive B? &sence of triet hylam ne in DCM at room tenperature
for 1 hour. Where the acid halide is an acid chloride (i.e. X=Cl), this may

be gene\NﬁérSQhé Rl ﬁdﬂdeb)é B %@iga&%nﬂ?t(h&dﬁlﬁgﬁh@%ﬁ b@g&;eﬁ&a@& 66lsid bl stah&ard
am ne 2' and triethylamne in dichloronethane m nhutes M -
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hydr i deminatesici ng agent under suitable conditions. Conveniently, the
reduction of the amide is carried out in the presence of Borane in THF at
reflux for_2 hours, followed by addition of methanol and aqueous ammoni um
chl or i d¥=fteduglion;x for 4 hours.

The reaction (y) is a reduction of the amide for example by a hydride reducing agent under suitable

conditions.

Conveniently, the reduction of the amide is carried out in the presence of Borane in THF at reflux for 2
hours, followed by addition of methanol and aqueous ammonium chloride at reflux for 4 hours.

According to Scheme 2, compounds of Formula (1X) may be prepared from compounds of Formula (VI) by
reaction with R*-(CH,),-L, where a is as defined above and L is a leaving group, under suitable conditions.
The resulting compound of Formula (IX) may then be converted to a compound of Formula (l) by amide
formation and deprotection in a manner analogous to that described above in relation to Scheme 1.



According to Schene 2, conpounds of Fornula (1 X) may be prepared from
conpounds of Formula (Vl) by reaction with R4-(CH2)a-L, where a is as

defi ned aloveocasessh i s a | eavi ng group, under suitable eomdBiiosnsessThe
resul ting conpound of Formula (1 X) may then be converted to a conpound of
Formula (I) by am de formation and deprétection in a manner anal ogous to
that described above in relation to Schéne 1.Scheme 2 In the above schene,
RlL, R2, R3, R4, R20 and a are as def?¥e@e2hove, PG is a suitable protecting
group and L is a |leaving group, whose neaning Wl (depeads inter alia, on
the nature of the reaibon and t he(GHhesi f4 c reatNT on conffi ti ons enpl oyed.

Suitable leaving groyps will belreadily %pparent to the skilled person and
are described in mafy syandard organi c chemj st xts, for exanple:
"Advanced Organic NStry”, Jerry rch, ThiNd Fdition, Wley (1985),

page 587, incorporated ein by ref€ ence; they Macl ude hal ogen (e.g. Br)
and sul fonate estersy(e.g. nethanesul fonate or t ri PRuor onet hanesul f onat e) .
According to Schene 3, compounds of Fornul a (IR$ may be,prepared froma -
ketone of Fornmula (XI1) by reaction with a primarly am fe RO ( CH2) a- NH2
under suitable conditions. The resulting conpound (I'X) may then
be converted to a conpound of Formula (1) by am de f% fon>and
deprotection in a manner anal ogous to that descrijbed g oye inrelation to
Schenme 1. Scheme 3 (X=0OH or halo) In the above schermé, I, R2, R3, R4, R20
and a are as defined above and PG is a suitable protect®ng group. The
reaction (e) of the primary amne R4-(CH2)a-NH2 with the ketone (XIl) may
conveniently be a reductive am nation reaction inm whpgelhyd hgfghydration of
the ami ne and the ketone is followed by reduction of "the resul'tant im ne,
for exanple by a nmetal hydride reagent or hydrogenation, under suitable
conditions. Conyenieptly, the reaction of the amng ang the ketone is

carried out _ esen f titanium (1V) tetralsopj|opoxj in THF at
room t enper at @ ﬁ/ﬁg@‘r'ga,\mol | Questobion’ edtrstt On Ay W(@@és?s,;‘of sodi um
bor ohydri de i anol| at roonhLengﬁﬁaLuLe—iéw ] S. |The skilled person
is able to getectt he t appropriate«$ynthe§f {%j?he desired
conpound accordilag to\ Forrnula (1). The above sche may of course be

N\

modi fi ed as apprfbpri at Nqﬂaccordance R PG

;i
e
I X

In the above scheme, R', R? R® R*, R® and a are as defined above, PG is a suitable protecting group
and L is a leaving group, whose meaning will depend, inter alia, on the nature of the reaction and the
specific reaction conditions employed. Suitable leaving groups will be readily apparent to the skilled
person and are described in many standard organic chemistry texts, for example: “Advanced Organic
Chemistry”, Jerry March, Third Edition, Wiley (1985), page 587, incorporated herein by reference; they
include halogen (e.g. Br) and sulfonate esters (e.g. methanesulfonate or trifluoromethanesulfonate).

According to Scheme 3, compounds of Formula (IX) may be prepared from a ketone of Formula (Xil) by
reaction with a primary amine R*-(CH,).-NH, under suitable conditions. The resulting compound of
Formula (IX) may then be converted to a compound of Formula (I) by amide formation and deprotection in
a manner analogous to that described above in relation to Scheme 1.



wi th the comon general know edge of those skilled in the art. It will be
appreci ated by those skilled in the art that one or nore sensitive

funct i onavogoempsssaay need to be protected and depr ot ectred/iBroos/ngeine

synt hesis of a conpound of Fornmula (1). This nmay be achi eved by
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in the above scheme, R', R?, R®, R*, R?*® and a are as defined above and PG is a suitable protecting
group.

The reaction (e) of the primary amine R*-(CH,),-NH, with the ketone (X11) may conveniently be a reductive
amination reaction in which the dehydration of the amine and the ketone is followed by reduction of the
resultant imine, for example by a metal hydride reagent or hydrogenation, under suitable conditions.

Conveniently, the reaction of the amine and the ketone is carried out in the presence of titanium (IV)
tetraisopropoxide in THF at room temperature for 18 hours, followed by reduction by an excess of sodium
borohydride in methanol at room temperature for 5 hours.

The skilled person is able to select the most appropriate synthetic route to the desired compound
according to Formula (I). The above schemes may of course be modified as appropriate in accordance
with the common general knowledge of those skilled in the art.

It will be appreciated by those skilled in the art that one or more sensitive functional groups may need to
be protected and deprotected during the synthesis of a compound of Formula (f). This may be achieved by
conventional techniques, for example as described in “Protective Groups in Organic Synthesis”, 3¢
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wherein X is OH or halo,
and deprotecting.

Where a is 1, the compound of Formula (IX) may be prepared by reacting a compound of Formula (VI)
with an aldehyde R*CHO.

NH

2



post myocardi al infarction depression, paediatric depression, child abuse

i nduced depression, depression in infertile wonen, post partum depression,
pr enenst rweloeyspseri a and grunpy ol d man syndronme. | n wcewBohsniBey

af orenenti oned pharmacol ogi cal activity the conpounds of the invention are
al so useful in the treatnment of cognitive disorders such as denenti a,
particul arl enerative denentia (indPuding senile dementia, Al zheiner's
di seas é'temagw' s T compaund iRy May henrprased Py reRYNgoH caMRAued gkorayig (V1)
Cr eut zfwithdta cdmpaind dRSEaB)L, anrtbres ds il aaneadiagegious optmbnydisaigetea| fiom i wdiide, ct
denenti I iated wth intracranial space occupying
IeS|ons’mt??@.%lr#'w}g‘ﬁ!’“!e gﬁﬁgﬁg%gﬁda@&%%ted conditions (including HV

i nfection), netabolism toxins, anoxia and vitam n deficiency; mld

cogni t i Fethbrom, rtrmedatnpawcmiFatnaﬂla WK}t Rayaxskepreyshreddsy leb&ing & doynpa@Rl G FeaRuIADan
nmenory j.pal r A@NI ammestic disorder and age-related cognitive
decl i ne KﬁéBEE psy ?1c ¥i sorders, such as schi zophrenia and nani a;
anxi ety disorders, such as generallsed anxi ety di sorder, phobias (e.g.
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headac associate ul ar sorders ad associ at ed
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Tourette's syndrone; trichotillomania; kleptomania; enotional lability;

pat hol O/Q!cSr%|ngCtByd ﬂgthersgﬁ‘éa' 59he invention, there is provided one or more metabolites of the
compounds of the invention when formed in vivo.

The compounds of the invention may have the advantage that they are more potent, have a longer duration
of action, have a broader range of activity, are more stable, have fewer side effects, are more selective, have
better tabletting properties, or have other more useful properties than the compounds of the prior art.

The compounds of the invention are useful because they have pharmacological activity in mammals,
including humans. Thus, they are useful in the treatment or prevention of disorders in which the regulation
of monoamine transporter function is implicated, more particularly disorders in which inhibition of re-
uptake of serotonin or noradrenaline is implicated, and especially those in which inhibition of serotonin and
noradrenaline re-uptake is implicated.

Accordingly the compounds of the invention are useful in the treatment of urinary incontinence, such as
genuine stress incontinence (GSI), stress urinary incontinence (SUI) or urinary incontinence in the elderly;
overactive bladder (OAB), including idiopathic detrusor instability, detrusor overactivity secondary to
neurological diseases (e.g. Parkinson’s disease, multiple sclerosis, spinal cord injury and stroke) and
detrusor overactivity secondary to bladder outflow obstruction (e.g. benign prostatic hyperplasia (BPH),
urethral stricture or stenosis); nocturnal eneuresis; urinary incontinence due to a combination of the above
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t he st diserbers obsEssivenatipuisipd dissrdert post ranrdatiznstiees tis@pér, vhixet aanxiety fand dgsession;
whi ch personality disorders such as avoidant personality disorder and attention deficit hyperactivity disorder
(ADHD); sexual dysfunction, such as premature ejaculation, male erectile dysfunction (MED) and female
sexual dysfunction (FSD) (e.g. female sexual arousal disorder (FSAD)); premenstrual syndrome; seasonal
affective disorder (SAD); eating disorders, such as anorexia nervosa and bulimia nervosa; obesity;
appetite suppression; chemical dependencies resulting from addiction to drugs or substances of abuse,
such as addictions to nicotine, alcohol, cocaine, heroin, phenobarbital and benzodiazepines; withdrawal
syndromes, such as those that may arise from the aforementioed chemical dependencies; cephalic pain,
such as migraine, cluster headache, chronic paroxysmal hemicrania, headache associated with vascular
disorders, headache associated with chemical dependencies or withdrawal syndromes resulting from
chemical dependencies, and tension headache; pain; Parkinson's diseases, such as dementia in
Parkinson's disease, neuroleptic-induced Parkinsonism and tardive dyskinesias); endocrine disorders,
such as hyperprolactinaemia; vasospasm, such as in the cerebral vasculature; cerebellar ataxia;
Tourette’s syndrome; trichotillomania; kleptomania; emotional lability; pathological crying; sleeping

disorder (cataplexy); and shock.

From the above conditions, ADHD is of particular interest. The diagnosis of ADHD is based on clinical
evaluation (M. Dulcan, et al. J Am Acad Child Adolesc Psychaitry, Oct. 1997, 36(10 Suppl), 85S-1218S;
National Institutes of Health, 1998). "The essential feature of ADHD is a persistent pattern of inattention
and/or hyperactivity-impulsivity that is more frequent and severe than is typically observed in individuals at
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t her ef @oi@tion and quality of noxious stimulus and by virtue of their topographically organised projection to the
spinal cord, the location of the stimulus. The nociceptors are found on nociceptive nerve fibres of which
there are two main types, A-delta fibres (myelinated) and C fibres (non-myelinated). The activity generated
by nociceptor input is transferred, after complex processing in the dorsal horn, either directly, or via brain
stem relay nuclei, to the ventrobasal thalamus and then on to the cortex, where the sensation of pain is
generated.

Pain may generally be classified as acute or chronic. Acute pain begins suddenly and is short-lived
(usually in twelve weeks or less). It is usually associated with a specific cause such as a specific injury and
is often sharp and severe. It is the kind of pain that can occur after specific injuries resulting from surgery,
dental work, a strain or a sprain. Acute pain does not generally result in any persistent psychological
response. In contrast, chronic pain is long-term pain, typically persisting for more than three months and
leading to significant psychological and emotional problems. Common examples of chronic pain are
neuropathic pain (e.g. painful diabetic neuropathy, postherpetic neuralgia), carpal tunnel syndrome, back
pain, headache, cancer pain, arthritic pain and chronic post-surgical pain.

When a substantial injury occurs to body tissue, via disease or trauma, the characteristics of nociceptor
activation are altered and there is sensitisation in the periphery, locally around the injury and centrally
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aching pam oderate 10 severe acute nociceptive pain is a prominent feature of pain from central
nervous system trauma, strains/sprains, burns, myocardial infarction and acute pancreatitis, post-
operative pain (pain following any type of surgical procedure), posttraumatic pain, renal colic, cancer pain
and back pain. Cancer pain may be chronic pain such as tumour related pain (e.g. bone pain, headache,
facial pain or viscerai pain) or pain associated with cancer therapy (e.g. postchemotherapy syndrome,
chronic postsurgical pain syndrome or post radiation syndrome). Cancer pain may also occur in response
to chemotherapy, immunotherapy, hormonal therapy or radiotherapy. Back pain may be due to herniated
or ruptured intervertabral discs or abnormalities of the lumber facet joints, sacroiliac joints, paraspinal
muscles or the posterior longitudinal ligament. Back pain may resolve naturally but in some patients,

where it lasts over 12 weeks, it becomes a chronic condition which can be particularly debilitating.

Neuropathic pain is currently defined as pain initiated or caused by a primary lesion or dysfunction in the
nervous system. Nerve damage can be caused by trauma and disease and thus the term ‘neuropathic
pain’ encompasses many disorders with diverse aetiologies. These include, but are not limited to,
peripheral neuropathy, diabetic neuropathy, post herpetic neuralgia, trigeminal neuralgia, back pain,
cancer neuropathy, HIV neuropathy, phantom limb pain, carpal tunnel syndrome, central post-stroke pain
and pain associated with chronic alcoholism, hypothyroidism, uremia, multiple sclerosis, spinal cord injury,
Parkinson’s disease, epilepsy and vitamin deficiency. Neuropathic pain is pathological as it has no
protective role. It is often present well after the original cause has dissipated, commonly lasting for years,
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Another type of inflammatory pain is visceral pain which includes pain associated with inflammatory bowel
disease (IBD). Visceral pain is pain associated with the viscera, which encompass the organs of the
abdominal cavity. These organs include the sex organs, spleen and part of the digestive system. Pain
associated with the viscera can be divided into digestive visceral pain and non-digestive visceral pain.
Commonly encountered gastrointestinal (Gl) disorders that cause pain inciude functional bowel disorder
(FBD) and inflammatory bowel disease (IBD). These Gl disorders include a wide range of disease states
that are currently only moderately controlled, including, in respect of FBD, gastro-esophageal reflux,
dyspepsia, irritable bowel syndrome (IBS) and functional abdominal pain syndrome (FAPS), and, in
respect of IBD, Crohn’s disease, ileitis and ulcerative colitis, all of which regularly produce visceral pain.
Other types of visceral pain include the pain associated with dysmenorrhea, cystitis and pancreatitis and
pelvic pain.

It should be noted that some types of pain have multiple aetiologies and thus can be classified in more
than one area, e.g. back pain and cancer pain have both nociceptive and neuropathic components.

Other types of pain include:
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i) a compound of the invention for use in human or veterinary medicine;

ii) a compound of the invention for use in the treatment of a disorder in which the regulation of

monoamine transporter function is implicated, such as urinary incontinence;

iii) the use of a compound of the invention in the manufacture of a medicament for the treatment of a

disorder in which the regulation of monoamine transporter function is implicated;

iv) a compound of the invention for use in the treatment of a disorder in which the regulation of

serotonin or noradrenaline is implicated;

V) the use of a compound of the invention in the manufacture of a medicament for the treatment of a

disorder in which the regulation of serotonin or noradrenaline is implicated;

vi) a compound of the invention for use in the treatment of a disorder in which the regulation of

serotonin and noradrenaline is implicated;

vi)  the use of a compound of the invention in the manufacture of a medicament for the treatment of a

disorder in which the regulation of serotonin and noradrenaline is implicated;

viii) a compound of the invention for use in the treatment of urinary incontinence, such as GSI or USI;
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a therapeutically effective amount of a compound of the invention to a patient in need of such

treatment.

It is to be appreciated that all references herein to treatment include curative, palliative and prophylactic

treatment, unless explicitly stated otherwise.

The compounds of the invention may be administered alone or as part of a combination therapy. If a
combination of therapeutic agents is administered, then the active ingredients may be administered either

sequentially or simultaneously in separate or combined pharmaceutical formulations.

Examples of suitable agents for adjunctive therapy include:

) an opioid analgesic, e.g. morphine, heroin, hydromorphone, oxymorphone, levorphanol,
levaliorphan, methadone, meperidine, fentanyl, cocaine, codeine, dihydrocodeine, oxycodone,
hydrocodone, propoxyphene, nalmefene, nalorphine, naloxone, naltrexone, buprenorphine,
butorphanol, nalbuphine or pentazocine;

) a nonsteroidal antiinflammatory drug (NSAID), e.g. aspirin, diclofenac, diflusinal, etodolac,
fenbufen, fenoprofen, flufenisal, flurbiprofen, ibuprofen, indomethacin, ketoprofen, ketorolac,
meclofenamic acid, mefenamic acid, meloxicam, nabumetone, naproxen, nimesulide,
nitroflurbiprofen, olsalazine, oxaprozin, phenylbutazone, piroxicam, sulfasalazine, sulindac,
tolmetin or zomepirac;
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rel axant, e g zapri
. an alpha-adrenergic, e.g. doxazosm tamsulosm clonidine, guanfacme, dexmetatomldlne,

modafinil, phentolamine, terazasin, prazasin or 4-amino-6,7-dimethoxy-2-(5-methane-
sulfonamido-1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-pyridyl) quinazoline;

. a tricyclic antidepressant, e.g. desipramine, imipramine, amitriptyline or nortriptyline;
. an anticonvulsant, e.g. carbamazepine, lamotrigine, topiratmate or valproate;
o a tachykinin (NK) antagonist, particularly an NK-3, NK-2 or NK-1 antagonist, e.g. (¢R,9R)-7-[3,5-

bis(trifluoromethyl)benzyl]-8,9,10,11-tetrahydro-9-methyl-5-(4-methylphenyl)-7H-
[1,4]diazocino[2,1-g][1,7]-naphthyridine-6-13-dione (TAK-637), 5-[[(2R,3S)-2-[(1R)-1-[3,5-
bis(trifluoromethyl)phenyl]ethoxy-3-(4-fluorophenyl)-4-morpholinyl}-methyl]-1,2-dihydro-3H-1,2,4-
triazol-3-one (MK-869), aprepitant, lanepitant, dapitant or 3-[[2-methoxy-5-
(trifluoromethoxy)phenyl]-methylamino]-2-phenylpiperidine (2S,3S);

. a muscarinic antagonist, e.g oxybutynin, tolterodine, propiverine, tropsium chloride, darifenacin,
solifenacin, temiverine and ipratropium;

. a COX-2 selective inhibitor, e.g. celecoxib, rofecoxib, parecoxib, valdecoxib, deracoxib, etoricoxib,
or lumiracoxib;

. a coal-tar analgesic, in particular paracetamol;

o a neuroleptic such as droperidol, chlorpromazine, haloperidol, perphenazine, thioridazine,
mesoridazine, trifluoperazine, fluphenazine, clozapine, olanzapine, risperidone, ziprasidone,
quetiapine, sertindole, aripiprazole, sonepiprazole, blonanserin, iloperidone, perospirone,
raclopride, zotepine, bifeprunox, asenapine, lurasidone, amisulpride, balaperidone, palindore,
eplivanserin, osanetant, rimonabant, meclinertant, Miraxion® or sarizotan;

. a vanilloid receptor agonist (e.g. resinferatoxin) or antagonist (e.g. capsazepine);

. a beta-adrenergic such as propranolol;

. a local anaesthetic such as mexiletine;
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oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]pyrimidin-5-yl)-N-[2-(1-methylpyrrolidin-2-yl)ethyl}-4-
propoxybenzenesulfonamide;

. an alpha-2-delta ligand such as gabapentin, pregabalin, 3-methylgabapentin, (1c,3a,50)(3-amino-
methyl-bicyclo[3.2.0]hept-3-yl)-acetic acid, (3S,5R)-3-aminomethyl-5-methyl-heptanoic  acid,
(3S,5R)-3-amino-5-methyl-heptanoic acid, (3S,5R)-3-amino-5-methyl-octanoic acid, (2S,4S)-4-(3-
chlorophenoxy)proline, (25,4S)-4-(3-fluorobenzyl)-proline, [(1R,5R,6S)-6-
(aminomethyl)bicyclo[3.2.0lhept-6-ylJacetic  acid, 3-(1-aminomethyl-cyclohexylimethyl)-4H-
[1,2,4]oxadiazol-5-one, C-[1-(1H-tetrazol-5-ylmethyl)-cycloheptyl]-methylamine, (35,4S)-(1-
aminomethyl-3,4-dimethyl-cyclopentyl)-acetic  acid, (3S,5R)-3-aminomethyl-5-methyl-octanoic
acid, (3S,5R)-3-amino-5-methyl-nonanoic  acid, (3S,5R)-3-amino-5-methyl-octanoic  acid,
(3R,4R,5R)-3-amino-4,5-dimethyl-heptanoic acid and (3R,4R,5R)-3-amino-4,5-dimethyi-octanoic

acid;
) a cannabinoid;
. metabotropic glutamate subtype 1 receptor (mGluR1) antagonist;
. a serotonin reuptake inhibitor such as sertraline, sertraline metabolite demethylsertraline,

fluoxetine, norfluoxetine (fluoxetine desmethyl metabolite), fluvoxamine, paroxetine, citalopram,
citalopram metabolite desmethyicitalopram, escitalopram, d,I-fenfluramine, femoxetine, ifbxetine,
cyanodothiepin, litoxetine, dapoxetine, nefazodone, cericlamine and trazodone;

. a noradrenaline (norepinephrine) reuptake inhibitor, such as maprotiline, lofepramine,
mirtazepine, oxaprotiline, fezolamine, tomoxetine, mianserin, buproprion, buproprion metabolite
hydroxybuproprion, nomifensine and viloxazine (Vivalan®), especially a selective noradrenaline
reuptake inhibitor such as reboxetine, in particular (S,S)-reboxetine;
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o a sodium channel blocker, such as lidocaine;

. a 5-HT3 antagonist, such as ondansetron, granisetron, tropisetron, azasetron, dolasetron or
alosetron;

) an oestrogen agonist or selective oestrogen receptor modulator (e.g. HRT therapies or
lasofoxifene);

) an alpha-adrenergic receptor agonist, such as phenylpropanolamine or R-450;

. a dopamine receptor agonist (e.g. apomorphine, teachings on the use of which as a

pharmaceutical may be found in US-A-5945117), including a dopamine D2 receptor agonist (e.g.
premiprixal, Pharmacia Upjohn compound number PNU95666; or ropinirole);
. a PGE1 agonist (e.g. alprostadil);

and the pharmaceutically acceptable salts and solvates thereof.

The invention thus provides, in a further aspect, a combination comprising a compound of the invention

together with a further therapeutic agent.
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excipients in this regard include lactose, starch, a cellulose, milk sugar or high molecular weight
polyethylene glycols. For aqueous suspensions and/or elixirs, the compounds of the invention, and their
pharmaceutically acceptable salts, may be combined with various sweetening or flavouring agents,
colouring matter or dyes, with emulsifying and/or suspending agents and with diluents such as water,
ethanol, propylene glycol and glycerin, and combinations thereof.

Modified release and pulsatile release dosage forms may contain excipients such as those detailed for
immediate release dosage forms together with additional excipients that act as release rate modifiers,
these being coated on and/or included in the body of the device. Release rate modifiers include, but are
not exclusively limited to, hydroxypropylmethyl cellulose, methyl cellulose, sodium carboxymethyicellulose,
ethyl cellulose, cellulose acetate, polyethylene oxide, Xanthan gum, Carbomer, ammonio methacrylate
copolymer, hydrogenated castor oil, carnauba wax, paraffin wax, cellulose acetate phthalate,
hydroxypropylmethyl cellulose phthalate, methacrylic acid copolymer and mixtures thereof. Modified
release and pulsatile release dosage forms may contain one or a combination of release rate modifying
excipients. Release rate modifying excipients may be present both within the dosage form i.e. within the

matrix, and/or on the dosage form, i.e. upon the surface or coating.

Fast dispersing or dissolving dosage formulations (FDDFs) may contain the following ingredients:
aspartame, acesulfame potassium, citric acid, croscarmellose sodium, crospovidone, diascorbic acid,

ethy! acrylate, ethyl cellulose, gelatin, hydroxypropyimethyl cellulose, magnesium stearate, mannitol,
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Thus, for example, tablets or capsules of the compounds of the invention or salts or solvates thereof may
contain from 5 mg to 250 mg of active compound for administration singly or two or more at a time, as
appropriate. The physician in any event will determine the actual dosage which will be most suitable for
any individual patient and it will vary with the age, weight and response of the particular patient. The
above dosages are exemplary of the average case. There can, of course, be individua! instances where
higher or lower dosage ranges are merited and such are within the scope of this invention. The skilled
person will also appreciate that, in the treatment of certain conditions (including PE), compounds of the

invention may be taken as a single dose on an “as required” basis (i.e. as needed or desired).

Example Tablet Formulation

In general a tablet formulation could typically contain between about 0.01mg and 500mg of a compound
according to the present invention (or a salt thereof) whilst tablet fill weights may range from 50mg to
1000mg. An example formulation for a 10mg tablet is illustrated:

Ingredient YeW/w
Free base or salt of compound 10.000*
Lactose 64.125
Starch 21.375

Croscarmellose Sodium 3.000

Magnesium Stearate 1.500
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The compounds of the invention may also be formulated for delivery via an atomiser. Formulations for
atomiser devices may contain the foliowing ingredients as solubilisers, emulsifiers or suspending agents:
water, ethanol, glycerol, propylene glycol, low molecular weight polyethylene glycols, sodium chloride,

fluorocarbons, polyethylene glycol ethers, sorbitan trioleate, oleic acid.

Alternatively, the compounds of the invention can be administered in the form of a suppository or pessary,
or they may be applied topically in the form of a gel, hydrogel, lotion, solution, cream, ointment or dusting
powder. The compounds of the invention may also be dermally or transdermally administered, for
example, by the use of a skin patch. They may also be administered by the ocular, pulmonary or rectal

routes.

For ophthalmic use, the compounds can be formulated as micronized suspensions in isotonic, pH
adjusted, sterile saline, or, preferably, as solutions in isotonic, pH adjusted, sterile saline, optionally in
combination with a preservative such as a benzylalkonium chloride. Alternatively, they may be formulated
in an ointment such as petrolatum.

For application topically to the skin, the compounds of the invention can be formulated as a suitable

ointment containing the active compound suspended or dissolved in, for example, a mixture with one or
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intraarterial ly,” intraperitoneally, intratheca intraventricular”
i nt r auc38M63#8-y. intrastenmal |y, intracranially, intramuscularly or
subcut aneously, or they may be adm nistered by infusion techni ques For
such parenter al admnlstratlon hey are best t he form of ste
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of t he and response of the particular patient. The above dosages are, of course only exemplary of the average

case and there may be instances where higher or lower doses are merited, and such are within the scope

of the invention.
Oral administration is preferred.

For veterinary use, a compound of the invention is administered as a suitably acceptable formulation in
accordance with normal veterinary practice and the veterinary surgeon will determine the dosing regimen

and route of administration which will be most appropriate for a particular animal.

Thus according to a further aspect, the invention provides a pharmaceutical formulation containing a

compound of the invention and a pharmaceutically acceptable adjuvant, diluent or carrier.

The combinations referred to above may also conveniently be presented for use in the form of a
pharmaceutical formulation and thus pharmaceutical formulations comprising a combination as defined
above together with a pharmaceutically acceptable adjuvant, diluent or carrier comprise a further aspect of
the invention. The individual components of such combinations may be administered either sequentially or

simultaneously in separate or combined pharmaceutical formulations.



invention or salts or solvates thereof wll usually be from 10 to 500 ng
(in single or divided doses). Thus, for exanple, tablets or capsules of the
conpoundswof2oddnBessavent i on or salts or sol vates thereof poayBmosbaess from 5
my to 250 ng of active conpound for agyn nistration singly or two or nore at
atinme, as appropriate. The physician in any event will determ ne the

act ual,.dosage whj.c N i f L gl Vi I | nd it
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i ndi Via?b’r@é@tlaﬂﬂtﬁ%%'ﬁillwﬁr&% dM gher or |ower dosage ranges are nerited and
such are wthi'n the scope of this invention. The skilled person wll also
appreciate that, in the treatnment of certain conditions (including PE),

conpouREsvation ReIUsRMENE) 1B fIBWIndSortiAKRY eREmmlesSh MGICE tHEGsRWHIG a8brevidt®ns and
required" basis (i.e. as needed or desired). Exanple Tablet Fornulation In
gener FTMYIOPSBPEPE Y5 ul ati on coul d typical ly contain between about 0.01ny
and 500ng of a conpound according to the present invention (or a salt

t her eqf.)., whi | st et . fi [ : .range from 50ng to 1000ng. An
exarrpl%('ej)qJ or mul at/iit'gsgs‘pggrr'c %ééfﬁ%n%h?rg%%éwts‘%i | lustrated: |ngredient %W w Free
base dybasel®t of fiterggenind 10. 000* Lact ose 64. 125 Starch 21. 375

Croscafr el | ose Sgdiqgm 3. 000 Magnesi um Stearate 1.500* This quantity is
typically adjusted in accordance with drug activity and is based on the

wei ghtBQS%/ the frig&PYReEaP9HL conpounds of the invention can al so be

adm nicghier ed i ntdzapapdinild@bleby i nhal ation and are conveniently delivered in
t he f%rm of a drcé ﬁov\ld‘ﬁrt i nhal er or an aerosol spray presentation froma
pressirised cont@PREF S"Bunp, spray or nebulizer with the use of a suitable
propeld ant, e. g.dodblethl or odi f1 uor omet hane, trichl orofl uoronet hane,

dichl grotetra- fJlupro-ethane, a hydrofluoroal kane such as

1,1,1,2-tetrafl uoroet hane (HFA 134A [trade mark]) or 1,1,1

, 2, 3, O hept af | diRyelofxypribedinidEA 227EA [trade

DCM dichloromethane

DMF N, N-dimethylformamide

DMSO dimethylsulfoxide

ES* electrospray ionisation positive scan
ES electrospray ionisation negative scan
h hours

HOAT 1-hydroxy-7-azabenzotriazole

HOBT 1-hydroxybenzotriazole

HPLC high pressure liquid chromatography
m/z mass spectrum peak

min minutes

MS mass spectrum

NMM N-methyl morpholine

NMR nuclear magnetic resonance

q quartet

S singlet

t triplet

TBTU 2-(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyluronium tetrafiuoroborate
Tf trifluoromethanesuifony!

TFA trifluoroacetic acid

THF tetrahydrofuran

TLC thin layer chromatography

TS* thermaospray ionisation positive scan



mark] ), carbon dioxide or other suitable gas. In the case of a pressurised
aerosol, the dosage unit nmay be determ ned by providing a valve to deliver
a et er edwermemnisessthe pressuri sed contai ner, punp, Spraycensrelwsczer my
contain a solution or suspension of the active conmpound, e.g. using a

m xture of ethanol and the propellant gs the solvent, which may
additionally contain a lubricant, e.g.”sorbitan trioleate. Capsules and

cartri ggsspl made, 1-BeimanamMdropli-eehgelrtidimiie h@drodweadé N an i nhal er or
insufflator may be fornulated to contain a pomder m x of a conpound of the
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enul sifiers or suspend |n% g ent wat er, et hano g ycero

gl ycol SPPYMALST &raNasrn Wercyn 0%1% FHFUARST- Yass SPELGFIRH e 3(55“% tusing a

f | uor oFanigan Navigatbrysridiey heaipgle yetautrosptay enass spectioitesan of ra Ethmeaaa)het:t: maes d.
Al ter ngpd¥@hkier,t he conpounds of the invention can be adm nistered in the
formof a suppository or pessary, or they nmay be applied topically in the
formof a gel, hydrogel, lotion, solution, cream ointnment or dusting

powder .. The. c ounds_ of t he i pventj al so be der r mal »
D i SBPiFH A B S v ionatcare, e Follo i Horksap S ory iy e g
adnin|9haneuemewbummauéamdawmbnmaamymecommmma$oMbmheamoEaﬁyuphbbabmuﬂnmse,

t he Coggrq}énﬁﬁr Iﬁ'ﬁ%np € I)I%tégu(l gt ﬁ)gi}' e?ss% ??éag{o&boh%oeg tﬁé’?»ggﬁ'igﬁ 91%? bé rr'ng(s) &Srmgﬁlﬂe pH

adj ust |ne as solutrons 'S0
adj ust avgrk-gn l@,fmeﬂéfegbmemétheé@rqn@m&weypﬂoﬁﬁse@m&nat ion with a pr eser vative
such as a benzyl al konium chloride. Alternatively, they may be fornulated in
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appreciate that reaction times, number 0 equnvalen s of reagents and reac ion temperatures may be
modified for each specific reaction, and that it may nevertheless be necessary or desirable to employ

different work-up or purification conditions.

Preparation 1
tert-butyl (35)-3-(cyclopentylamino)pyrrolidine-1-carboxylate

}———O CH,
o y"CH3
H,C

Cyclopentanone (12.7ml, 143mmol) was added to tert-butyl (3S)-3-aminopyrrolidine-1-carboxylate (26.6g,
143mmol) in a mixture methanol:toluene 3:1 (600ml:200ml) and the reaction mixture was stirred at room
temperature for 1.5 hours under nitrogen. The mixture was then evaporated to 50ml, azeotroped three
times with methanol:toluene 3:1 (600mI:200ml) and concentrated in vacuo. The reaction mixture was
taken up in methanol (250ml), cooled down to 0°C and sodium borohydride (7.5g, 200.2mmol) was added
portionwise. After completion of the reaction, water (50ml) was added and the solvent was evaporated.
The residue was diluted with more water (150ml) and extracted three times with dichloromethane (250mi).



oi ntment containing the active conmpound suspended or dissolved in, for
exanple, a mxture with one ornore of the following: mneral oil, liquid
pet r ol at WD 20év/dsesspet r ol at um propyl ene gl ycol, pol yoxyetchuBans003ec43

pol yoxypr opyl ene conpound, emul sifying wax and water. Alternatively, they
can be fornulated as a suitable |lotion or cream suspended or dissolved in,
for exanple, a m xture of one or nore ¥ the foll ow ng: m neral oi

sorbit é{ﬂe ﬂ‘ﬂ?fb“s?’@é?sa‘ﬁ’%fe combinady gred\PVer{Ragpesiep sulfate. god @'ﬁé?‘ﬁifefq iR Va%l‘%/%’@‘f“!?at e
60, cettltitleecdngiosind awagunc,ed6e1gn9d.4%)l cohol , 2-octyl dodecanol, benzyl al cohol
and wab gl C QoA q*@gt n [ on
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dr ugcysisogertmizesspagt ex may nodify the solubility, dissolution rate,

bi oavail ability and/or stability property of a drug nol ecul e.

Drug-cycl odextrin conpl exes are generally useful for nost dosage forns and
administration routes. As an altersgpagiond direct conplexation with the
drug the cycl ogagutyl nbinRbyAskeind-t \eBrboRvide aS @
carrier, diluent or sol ubi p gama- cycl odext hns are
nost connnnly used and SU|tabIe exanples are described in WO-A-91/1 1172,
WO- A- 94/ 02518 and WOA- 98/ 55148¢y Forpor al parenteral admnistration to
human patients the daily dosage |l evells oounds of formula (1), and

t heir pharmaceutical |y acdéptab , be from0.01 to 30 nmg/kg (in
single or divided doses) and will be inthe range 0.01 to 5

ng/ kg. Thus tablets will cont& ng tx 0.4g of conpound for adm nistration
singly or two or nore at a tinmey” as riate The physician will in any

event determ ne the actual dosage whi be nost suitable for any
particular patient and it will vary wt h wei ght and response of
the particular patient. The above dosages 3 course only exenpl ary of
the average case and there may be instan Hi gher or | ower doses are
merited, and such are within the scope o ebl nventlon O al

adm nistration is preferred. For veterinary ¥4Se, a conpound of the
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appr opehieride (2989, a43vamdl) ic wichioroamethawe was added dropwise keeping the temperature below 5°C.
The reaction mixture was then stirred for 6 hours. Water (200ml) was added and the organic phase
collected. The agueous layer was extracted with dichloromethane (250ml). The combined organic phases
were washed with 2M aqueous sodium hydroxide and 10% citric acid solution, dried over magnesium
sulfate and concentrated in vacuo. The crude product was purified by column chromatography on silica
gel eluting with ethyl acetate:cyclohexane (1:6 to 1:4 to 1:2 to 1:1 by volume) to yield the title product, 50g
(82.4%).
'HNMR(CDCls, 400MHz, rotamers) &: 1.43-1.47(d, 9H), 1.56-1.66(m, 5H), 1.79(m, 0.5H), 1.98(m, 3H),
2.37(m, 1H), 2.92(m, 0.5H), 3.15(m, 0.5H), 3.40(m, 1H), 3.58(m, 1.5H), 3.74(m, 2H), 3.97(m, 1H), 7.10(m,
1H), 7.24(m, 1H), 7.46(d, 1H)
MS APCI* m/z 427 [MH]*and m/z 327[MH-Boc]"

Preparation 3

-3-[cyclopentyl(2,3-dichloro-4-fluoro-benzoyl)aminolpyrrolidine-1-carboxylate




Thus according to a further aspect, the invention provides a pharnaceuti cal
formul ati on contai ning a conpound of the invention and a pharmaceutically
accept ablwoadyemsassts, diluent or carrier. The conbi nati omsTnBimesn®@®dsx 0 above
may al so conveniently be presented for use in the formof a pharnmaceuti cal
formul ati on and thus pharmaceutical f@gnul ations conprising a conbination
as defined above together with a pharmaceutical |y acceptabl e adjuvant,
diluent or carrier conprise a f@ithep asp of the invention. The

i ndi vi dual conponents of such cagnbi ngtion be adm nistered either
sequentially or simultane N 3 e conbi ned pharmaceuti ca
formul ati ons. When a conpound indention is used in conbination with a
second therapeutic the dose 0 ach ;ifiiund may differ fromthat when the

conpound i s used al one Apprfopriate dagses)will be readily appreciated by

those skilled in the art The inventio illustrated by the follow ng

non-limting exanples in which the follo appreviations and definitions
may be used APCI At nospheric pressure che 9 i sation Arbacel (r) filter
agent br Broad BOC ferf-butoxycarbonyl car, o dii mdazole d chem ca

shift d doublet D heat DCCl dicycl ohexyl cardpgslii m de DCM di chl or onet hane
DVF L/, L/ -di net hyl f opnam i de DVSO dlnethylsd1fOX|de ES el ectrospray

i oni Sabkém cROHel(® Y oS 2AImBS) RhLAIEOBY BYpdn6ibh 5, 3-8bhiSregeiublot eB B bcid
(4.25¢, 20.33mmol) (see EP0600317, example 15) in dry dichloromethane (4 1ml) at room temperature
under nitrogen. N,N-dimethylformamide (80ul, 1mmol) was added and the reaction mixture stirred for 1
hour. Solvent was removed by evaporation under reduced pressure to produce a yellow solid, which was
dissolved in dichloromethane (20ml) and added dropwise to solution of triethylamine (4.72ml, 33.9mmol)
and the amine of preparation 1 (4.31g, 16.95mmol) in dichloromethane (36ml) under nitrogen. After
stirring for 18 hours at room temperature, the resultant mixture was diluted with dichloromethane (100ml)
and 1M aqueous potassium carbonate (90ml). The organic phase was dried over magnesium sulfate,
filtered and the solvent was removed by evaporation under reduced pressure. The residue was dissolved
in minimum quantity of dichloromethane and purified by chromatography on silica gel eluting with a
solvent gradient of pentane changing to ethyl acetate: pentane (20: 80, by volume) to produce the title
compound as a white foam, 6.6 (73%).

"HNMR(CD30D, 400MHz, rotamers) 5; 1.43-1.47(d, 9H), 1.62(m, 1.5H), 1.72(m, 3H), 1.88(m, 1.5H),
1.97(m, 0.5H), 2.13(m, 1.5H), 2.32(m, 0.5H), 2.74(m, 1H), 3.40(m, 1H), 3.51-3.59(m, 1.5H), 3.76(m, 2H),
3.88(m, 1H), 4.05(m, 1H), 7.33(m, 2H)

Preparation 4
tert-Butyl (3S)-3-(cyclohexylamino)pyrrolidine-1-carboxylate

HN

®
%O CH,
H,C

tert-butyt (3S)-3-(cyclohexylamino)pyrrolidine-1-carboxylate was prepared by a method similar to that
described in preparation 1 using tert-butyl (3S)-3-aminopyrrolidine-1-carboxylate and cyclohexanone to
yield the desired product, 5.99g (82%).



h hours HOAT 1-hydroxy-7-azabenzot pazol e HOBT 1-hydroxybenzot pazole HPLC
hi gh pressure liquid chromatography nlz mass spectrum peak mm m nutes M5
mass specwormddstssl/ - net hyl nor phol i ne NVR nucl ear nagneCiraBzoeso00sasmce
quartet s singlet t triplet TBTU 2-(1H benzotr iazol-1-yl)-1, 1

, 3,3-tetranethyluron iumtetrafl uoroborate Tf trifluoromethanesul fonyl TFA
trifluqroacetic acid THF tetra ydrofuréﬁ3TLC thin | ayer chronatographg TS+
t her nosPNMRGREE QIR SpbeY(F: gld). 4 24MMABHI1 45(s, 9H), 1.62(m, 2H), 1.72(m, 2H), 1.88(Mm, 2H),
1-(3- dlzms‘(myﬂ-gm Myl tY3.0 H@:; efhglBo@r, hayisidsingdeHhgas-86hingrHie The
Prepara% ﬂﬂ?egﬁ les that followillustrate the invention but do not
limt the i1nven any way. All tenperatures are in 0C. Flash col um
chr omat ogr aphy was carried out using Merck silica gel 60 (9385). Solid
Phase Extraction (SPE) chronatographgm Smﬂarrled out using Varian Mega
Bond Elut (Si) S Q . Hayer

chr omat ogr aphy fer i VETCF ates (5729).
Mel ting points were deternlned u5|ng a Gallenkanp NPD350 apparatus and are

uncorrected. NVR was carried out using a Varlan Unity I nova 400MHz nnr

spectrometer or a Varian MercuryCHOONDZ n ectronmeter. Mass spectroscopy

was carried out using a \\[:f:]//u\
},o CH,
CH,

tert-Butyl-(3S5)-3-[cyclohexyl(2,3-dichlorobenzoyl)amino]pyrrolidine-1-carboxylate was prepared by a
method similar to that described in preparation 2 using the amine of preparation 4 and 2,3-dichlorobenzoyl
chloride to yield the desired product, 5.14g (83%).

'HNMR(CDCl;, 400MHz, rotamers) &: 1.00-1.09(m, 2H), 1.26(m, 1H), 1.43-1.47(d, 9H), 1.58(m, 3H),
1.73(m, 2H), 1.89(m, 2H), 2.68(m, 1H), 2.89(m, 1H), 3.10(m, 1H), 3.39(m, 1H), 3.52(m, 1H), 3.69(m, 1H),
3.92(m, 2H), 7.10(m, 1H), 7.23(m, 1H), 7.47(d, 1H)

LCMS ELSD/APCI" m/z 441 [MH]"

Preparation 6
tert-Butyl (3S)-3-[cyclohexyi(2-chloro-3-fluorobenzoyl)amino]pyrrolidine-1-carboxylate

&y A
o

tert-Butyl(35)-3-[cyclohexyl(2-chloro-3-fluorobenzoyl)amino]pyrrolidine-1-carboxylate was prepared by a
method similar to that described in preparation 3 using the amine of preparation 4 and 2-chloro-3-fluoro
benzoic acid to yield the desired product, 158mg (29%).



Fi nni gan Navi gat or single quadrupol e el ectrospray nmass spectroneter or a
Fi nni gan aQa APCI nass spectroneter. Conveniently, conpounds of the

i nvent i onweneod/wedsat ed fol | owi ng work-up in the form of pchhasionseosbssse, but
pharmaceutically acceptable acid addition salts of the conmpounds of the

i nvention may be prepared usi ng convengj onal means. Sol vat es (e g.

hydr at egpy ﬂ{crﬁ:r %@&Hﬂdm etr € 86 Y 28R 1 fgér{»o'i '?%u dséi—r Up

pr ocedure o nentl one I’OC

pr epar dd3(Mh el Himner). @e@é’m Ga), ?&?(mahH)eér1N"er1HI£>@a3%Pe1H)t ﬁé3(§k|1H) eH6gimr son

w | apmreczrgatre dHhad.og(@am), pasE hAps.2smummer of equi val ents of reagents and

reactr ggw@ r}ﬁ /b§ Eg&alsfl]ed for each specific reaction, and that

it rray verth ANeLve 82 of desirable to enpl oy di fferent work-up

or purification conditions. Preparation 1 tert-butyl

(3S)-3-(cvcl opentyl am no) pyrroI i di r]eeraﬁg@r;boxvl ate Q/cl opent anone (12.7m,
added I

(26. 69, 143 i i

reaction mxture was stirred at roomterrperature for 1.5 hours under
nitrogen. The m xture was then evaporated tQ 50nm, azeotroped three tines
wi th met hanoktol uene 3:1 (600m c@DOrm) angd” congcentrated in vacuo. The
reaction m xture was taken 0m ), cooled down to 00C and
sodi um bor ohydri de (7.5g, added portionw se. After

conpl etion of the reaction, was added and the sol vent was

evaporated. The residue was di 2d W nore water (150m ) and extracted
(25 rr1) The organi ¢ phases were conbi ned,

three tines with dichl oromet hané
dried over magnesium sulfate, and congcentjrated in vacuo to provide the
title conpound as a gum, 36.1 g (99.4% I—{I%I CDCI3 400M—|z) d:- 1.18(brs,
1H), 1.28(m 2H), 1.44(s, 9H), 1.52(m 2%’ 1.83(m 2H),
2.05(m 1H), 2.98(m 1H), 3.08(m 1H), 3030( 3 345(m 1H), 3.58(m
1H) M5 APCI+ mlz 255 [MH] + Preparation 2 f¢{c Butvl

(3S)-3-rcvcl opent vl (2. 3-di chl orobenzovl ) ami Roi Pvrrol i di ne- 1- car boxvl at e

tert-Butyl(35)-3-[cyclohexyl(3-fluoro-2-methylbenzoyl)amino]pyrrolidine-1-carboxylate was prepared by a
method similar to that described in preparation 3 using the amine of preparation 4 and 3-fluoro-2-methyl
benzoic acid to yield the desired product, 63mg (12%).

'HNMR(CDCl,, 400MHz, rotamers) &: 1.02(m, 2.5H), 1.30(m, 2.5H), 1.47(d, 9H), 1.57(m, 1H), 1.62(m,
4H), 1.73(m, 1H), 1.91(m, 1H), 2.20(s, 3H), 2.71(m, 0.5H), 2.91(m, 1H), 3.18(m, 1H), 3.39(m, 1H),
3.49(m, 0.5H), 3.68(m, 0.5H), 3.85-3.93(m, 1.5H), 6.87(d, 1H), 7.01(t, 1H), 7.17(q, 1H)

MS APCI* m/z 405 [MH]'and m/z 305[MH-Boc]*

Preparation 8
tert-butyl (35)-3-(cyclobutylamino)pyrrolidine-1-carboxylate

o CH,
4 >/—CH3
H,C
tert-butyl (35)-3-(cyclobutylamino)pyrrolidine-1-carboxylate was prepared by a method similar to that

described in preparation 1 using tert-butyl (3S)-3-aminopyrrolidine-1-carboxylate and cyclobutanone (15
equivalents: 10 eq. added first, 5 eq. added before the second azeotropic removal of water) except that



Triethylamne (24m, 170mml) was added to a solution of the am ne of
preparation 1 (36.1 g, 142mml) in dichl oronethane (350m ) under nitrogen.
The reactwonowiostssne was cool ed to QOC and 2, 3-di chl or opoenBmwkoasbior i de
(29.8g, 142mmol) in dichl oronmet hane was added dropw se keeping the
tenperature bel ow 50C. The reaction mxture was then stirred for 6 hours.

s et prit AETRIAHY o Shon gty SR HES b R i TGRSy

were wédsf®dd with 2M aqueous sodi um hydroxi de and 10%citric acid sol ution,
dried ONRMmeummlaf fus(s 294, €oMMEBN), AlBREh, I IM) VARG, 1MH))2.28 [k O81) ps@simct
was purhg %% %!_g% ﬁ_Eromatography on silica gel eluting wth ethy

SR (i

acet at & to 1:4 to 1:2 to 1:1 by volune) to yield the
title MS)@RQIt m/5243 (MBP. 4% . 1HNVR(CDClI 3, 400MHz 1 rotamers) d: 1.43-1
.47(d, 9H), 1.56-1 .66(m 5H), 1.79(m O0.5H), 1.98(m 3H), 2.37(m 1H),
2.92(m 0.5H), 3. 15(m 0.5H), 3.40(m 1|—2 3.58(m 1.5H), 3.74(m 2H),
3.97(m 1H), 7.1 O(m 1H) 7. 24(m émﬂa—“?—ie(d 1H M5 APC|+ mz 427

[ MH +and m z 32&{-BidyiB85)13-levcBbtyir3dichoro-tient @
(3S)-3-fcvcl opentyl (2. 3-di chl oro 4-f1 uor o- benzovhani nol Pyrrol i di ne-1-car box
ylateOxal yl chloride (2 13m, 24 4mmvl) was added to a suspension of 2,3-d
i chl oro- 4-f1 uoro benzoic acid (AC|25gO 20 70l ) (see EP0600317, exarrpl e
15) in dry dichl oromet hanegf{41m) perat ure under nitrogen N, N-d
i met hyl formamide (80m, 1mmD Nd and the reaction mxture stirred
for 1 hour Solvent was renoved evapar ati on under reduced pressure to
produce a yell ow solid, which wag~di siied i n di chl oronet hane (20m ) and
added dropwi se to solution of triethyam/me (4 72m, 33 9mvol) and the

am ne of preparation 1 (4 3 1g, 16 95 in di chl or omet hane (36m ) under
nitrogen After stirring for 18 hours at €iberature, the resultant

m xture was diluted with dichloronet hane 100%}, @&qd 1M aqueous potassium
carbonate (90m ) The organic phase was dA ed magnesi um sul f at e,
filtered and the solvent was renpved by evadgfation under reduced pressure
The residue was dissolved in mninmmquantity of dichl oronethane and
purified by chronmatography on silica gel eluting with a solvent gradient of

Petn][ an eercBaygs $)B-[tio it 3- et édefzdyRimtiroSrrbidiheSOcarbikyid@! UiER) prépalidodyce t he
| e

method similar to that described in preparation 2 using the amine of preparation 8 and 2,3-dichlorobenzoyl
chloride to yield the desired product, 370mg (79%).

'HNMR(CD3OD, 400MHz) &: 1.43(m, 1H), 1.48(s, SH), 1.66(m, 1H), 1.95(m, 1H), 2.12-2.27(m, 4H),
2.72(m, 1H), 3.42(m, 1H), 3.61(m, 1H), 3.69(m, 1H), 3.86(m, 1H), 3.98(m, 1H), 4.45(m, 1H), 7.24(dd, 1H),
7.40(t, 1H), 7.62(d, 1H)

MS APCI" m/z 313 [MH-Boc]*

Preparation 10
tert-butyl (35)-3-{[(2 4-dinitrophenyl)sulfonyllamino}pyrrolidine-1-carboxyiate



conpound as a white foam 6 6 (73% 1HNVR(CD3OD, 400MHz, rotaners) d 1 43-1
47(d, 9H), 1 62(m 1 5H), 1 72(m 3H), 1 88(m 1 5H), 1 97(m O 5H) 2 13(m
1 5H) 12 3ROmodbsbddy 2 74(m 1H), 3 40(m 1H) 3 51-3 59( wCTABZB/00384376( M
2H), 3 88(m 1H), 4 05(m 1H), 7 33(m 2H) Preparation 4 terf-Butyl
(3S)-3-(cvcl ohexyl amino)pvrrol idi ne-% carboxvl ate tert-butyl
(3S)-3-(cycl ohexyl am i no) pyrrol idine- Bcar bOXé| ate was prepared by a
method simlar to that described in prepa 21 using tert-butyl
(3S)-3-aminopyrrol idine-1-carboxy at j cycl ohexanone to yield the
desired product, 5 9g (82% 1HNVR( COCL A 490MHz) d: 1.09(m 2H) 1 1.24(m
3H), 1.45(s, 9H), 1.62(m 2H), 20m 2H), 1.88(m 2H), 2.06(m 1H),
2.48(m 1H), 3.01 (m 1H), 3.30 : O45(m 2H), 3.55-3.62(m 1H M5
APCI + miz 269 [MH + PreparationfQ tert-Bueyl
(3S)-3-fcvcl ohexyl (2. 3-di chl ora¢bengzoyl ) am noi Pyrrol i di ne- 1-carboxvl ate
te/t-Butyl-(3S)-3-[cyclohexyl (2)\3-di chl orobenzoyl)am no] pyrrolidine-1
-carboxyl ate was prepared by a nmethQd ar to that described in
preparation 2 using the am ne of pre¢paratfioch 4 and 2, 3-di chl or obenzoyl
chloride to yield the desired prodggt, 5 Q§3(83%. 1IHNVR( CDCI 3, 400MHz,
rotanmers) d: 1.00-1.09(m 2H), 1.26(nH H, 1.43-1 .47(d,. 9H), 1.58(m 3H),
1.73(m 2H), 1.89(m 2H), 2.68(m 1H) .89(m 1H), 3.1 0(m 1H), 3.39(m
1H), 3.tebi -3-3‘59—3 ar%m@@(rmdm@h*)oar 2i'»mm(;1') Wad GBlealid) a séubcH m 2 blltidine
13%9%@{

7.47(d, 6 f t - But
( TROSE IR SpbeT B as

(39)-3- (P é(?’iﬂ %m%’ '(‘ f'ceﬁiogmage Py was fgoled down to

car boxw°@tapd a solution of 2,4-dinitrobenzenesulphonyl chloride (7.15g, 27mmol) in dichloromethane (100ml)

t e/ t - Bujadl foap) acdad azéphsmmé.l-, (azoo@hwé %aa.owaa,@%ez@g |shiRsd m&gaé géniﬁﬂr?m&r@ fr 1

-car boxyl at e 'was simlar to descri

pr epar atdi t9HrsHNGe 'ﬁt&g?'?] v %{?ﬁ (x%p"aﬂ‘ wag %‘B’SP &eliowsa By 2hh gaueous, hysireges chiofids gntil the
benzoi cagaedud Idyer reachkd pi ReTredajersadere thad separatdd 8mpthé 2Q%pusl I EvKcATdd Bith more

ingg/l(-IZ 1d|d’h9>t'(5?ﬁg?ﬁa$ié (%Omg % Jrgarﬁ)cﬁ&r@seg wgl@ com]olr%g (MShAd me’ wugh Zt(epﬁogm 'dried
over magnesium sulfate and concentrated in vacuo to provide the title compound as a gum, 10g (89%).

"HNMR(CDCls, 400MHz) &: 1.42(s, SH), 1.88(m, 1H), 2.15(m, 1H), 3.18(m, 1H), 3.37-3.44(m, 2H),
4.07(m, 1H), 5.58(d, 1H), 8.40(d, 1H), 8.57(d, 1H), 8.68(s, 1H),

Preparation 11
tert-butyl (35)-3-(cyclobutyimethylamino)pyrrolidine-1-carboxylate

S
®
%O CH,
O y’CHs
H.C

Cyclobutane methanol (0.2ml, 2.11mmol) followed by triphenylphosphine (465mg, 2.3mmol) were added
to a solution of the compound from preparation 10 (0.8g, 1.92mmol) in tetrahydrofuran (40ml) under
nitrogen. The reaction mixture was cooled down to 0°C and a solution of diisopropyl azodicarboxylate
(0.45ml, 2.3mmol) in tetrahydrofuran (15ml) was added dropwise with the temperature kept below 3°C.
The reaction mixture was stirred at 0°C for 0.5 hour and then at room temperature for 18 hours.
Tetrahydrofuran was evaporated and the residue taken up in dichloromethane (20ml). Triethylamine
(0.53ml, 3.84mmol) and mercapto acetic acid (0.16ml, 2.3mmol) were added and the reaction mixture
was stirred at room temperature for 2 hours. It was then washed with 2N aqueous hydrogen chloride. The
aqueous layer was basified to pH11 with 2M sodium hydroxide and back-extracted three times with ethyl



1.73(m 2H), 1.87(m 2H), 2.66(m O0.5H), 2.89(m 1H), 3.1 1(m 1H), 3.38(m
1H), 3.53(m 1H), 3.69(m 0.5H), 3.91 (m 2H), 6.99(m 1H), 7.1 5(t, 1H),
7.28(m W 2MB/0ARSKE+ m z 425 [MH] +and iz 325[ VH Bocf PcepBroas/es437
tert-Butyl OS"-S-rcvcl ohexyl O fl uoro”-net hyl benzovDam noi pyrrolidine-i-c

ar boxvl ate ?

trt-ButynSSJ-S-1 ¢ r r box
Vi at o GELaE, TR e et R o Bhcp Etedt b (REEP REIADL NS CLRE L Rer S
usi ng 8h%).anmi ne of preparation 4 and 3 fluoro-2-nmethyl benzoic acid to

{' 8'2((1 tiemMERDJ, e&boW—@ﬂ&lth(ﬁ@H? 126;5?%/()%6 %WNT(@? OQTFDSEQ’}OE/&%(?( niay, ZﬁUSDH)d
m m

1.73(m O%qu &%ﬁ?’%ﬁ(‘miﬁ%) 2.20(s, 3H), 2.71 (m 0.5H), 2.91 (m 1H). 3.1

8(m 1H), 3.39(m 1H), 3.49(m O0.5H), 3.68(m 0.5H), 3.85-3.93(m 1.5H),

6.87(d, 1H), 7.01 (t, 1H, 7.1 7(q, 1H) M5 APCl+ mz 405 [MAfand m z
305[ MAReshive Rlefb@r ation 8 fert-butyl (3S)-3-(cvclobutylam no)pyrrolidine-1

- car boxgyl.al %u% fo st %;Jmc?ﬁei% M3 ﬁ&aéﬁ,ld&wsyhaénﬂn PgimhSIPNAHIAB] fo-CsdiRenctuR €
was prepare simlar descri bag' 8@{'}%?‘&?& 1 u3|nng
tert- bGPWPW(‘QQPmS‘l’%HW‘ﬁ'B?A?? r@9i %ﬁ?@‘”lo')c'ﬁraﬂwuﬁttﬁ" M‘Ef“é‘f}é‘l AR N9
equi valregtré&ctichOniigre watdeduedrist 2 hbure.qTheardaldidn resftare evas lveolsd: odm derepsratapi ¢
removal, 9 Xéﬁ&«.ﬁmet% Fify ctonf’ér{tnjaféd% f&%ﬁo %Qﬁééq‘e RS aE’éUirbBécﬁﬁithWeﬂ%‘(ﬂbHﬁm\ re-

chr omat 89 e conpound 2ng
THNIVR( (gigsg@g in mgmm )20@ mI)gL hqgeg uncmq)eﬂu&foym hQurg]qﬁn cg_ncgllt(artﬁd in mcug Ryri '?ﬂ
1H),  2.02 el iddiaudBy, ch%r%&dﬂphl'mn siffcade(, ralutirdwith JichibtomMethah:mbthariP0B8 -ammonia24 1

P 0
E ?'\gﬂ) +3 &%@@%%M@W%fgfgma? Eﬁlt%? 8°er°“9%?/$1 3 e rV Pﬁ)rg 96 i di ne-1-carboxvl ate
t r f - But' INMRESYMIZZ [CEY@PDBLL4A (52 98} di7T8KMosidb &2 &l PRANRRBI(Py Plo?#H{MelH- 288 box

yl ate %szmrgmﬁ\equ;pgza(rnejq)og@(rﬁmmrgszqtht described in preparation 2
usi ng theAgénmr} ) [Mmepar ation and -di chl or obenzoyl

Preparation 12
tert-Buty! (3S)-3-[cyclobutylmethvi(2,3-dichloro-benzoyl)aminolpyrrolidine-1-carboxylate

jepe:

N
i

o
H,C

tert-Butyl(35)-3-[cyclobutyimethyl(2,3-dichlorobenzoyl)amino]pyrrolidine-1-carboxylate was prepared by a
method similar to that described in preparation 2 using the amine of preparation 11 and 2,3-
dichlorobenzoy! chloride to yield the desired product, 94mg (37%).

LCMS ELSD/APCI* m/z 427 [MH]*

Preparation 13



chloride to yield the desired product, 370mg (79% . 1HNMR(CD 30D, 400MHz)
d: 1.43(m 1H), 1.48(s, 9H), 1.66(m 1H), 1.95(m 1H), 2.12-2.27(m 4H),
2.72(m W,208v08¢sm 1H), 3.61 (m 1H), 3.69(m 1H), 3. @6@mB20bsMe36s 98(m
1H), 4.45(m 1H), 7.24(dd, 1H), 7.40(t, 1H), 7.62(d, 1H M5 APCI + mz 313
[ M+ BoC] + Preparation 10 trf-butvl

(39)-3-(r(2.4-dinit roDhenvI )sul fonvl I aﬁ?no) Dvrroli d| ne- 1- car boxvl atetert-bu
tyl (3S)-3-am nopyr@bRYtdid QRI9BYH aming)gyrrobdingsdsearboyiates qded to a
solution of 2,6-lutidine (6.2n, 54 I) in dICh| ororrethane (150m ) under
nitrogen. The reaction m xture whchoo down to 00C and a sol ution of

2, 4- di ni t r obenzenesul phonyl chloriidde (7.M 5g, 27mmmol) in dichl or onet hane
(100m ) was slowy added over 15mMutes at 00C. The reaction m xture was
then stirred at roomtenperature\ for/ 48 hours under nitrogen. Water (100m)
was added foll owed by 2N aqueous rogen chloride until the aqueous | ayer
reached pH 2. The |l ayers were then s 9] and the aqueous | ayer
extracted with nore dichl oronet hane £100 .CHhe organi c phases were

conbi ned, washed twice with water ( ‘T& dried over magnesium sul fate and
concentrated in vacuo to provide the ti's¥e conpound as a gum 10g (89% .

T e (s o Gy ifming Bitoraite By was”sdpad by 4 Hepod sty )

8 68( sthatlaescntmepaxrmarabnn 1 using riert-buiy! (BSX B&hinGpy(raidine d lvatbpiviete Byd eyatopropaner r
ol i di n@arﬂoxaf&@ﬁ)}ag)&é t halhe '(:QJQé‘b@H@‘ct Rk B@ﬂ@h b)( &r&ﬂitogrgph% ot ZiEd Qel gl@dnb@)ﬂﬁg by

tri phenyl phosphi ne ) were ad to a solution
Commou TR SRABH oA A rORE e, GaaRHs o YSNBTSarR eI SR P A6 by
under mlume)g:eyueldﬁeeutleeempauom 5reg81)e was cool ed down to OOC and a sol ut| on

of dii gQpy d, Ho 599'@(41?%6 d&(#ﬁﬂl) 037(%?9&' )4&(% g?—@tﬂ%@{%ﬁfz%

15m) vvas a ro[? se Wt er at ur ept e reactl ‘on
mxtur%59\(és2"§t:”9(@d H) 3d¢6@. 2Bk 3(5’9(5“ I@B’ and then at roomtenperature for 18
hour s. MEetrCXwid2ef (Mg was evaporated and the residue taken up in
di chl oronet hane (20m ). Triethylamne (0.53m, 3.84mmol) and nercapto
acetic acid (0.16m, 2.3mmol) were added and the reaction m xture

Preparation 14

rrolidine-1-carbox

N
}———O CH,
H,C

tert-butyl (3S)-3-aminopyrrolidine-1-carboxylate was added to a solution of tetrahydro-4H-pyran-4-one and
10% Pd/C (300mg) in ethanol and the reaction mixture left under about 415 kPa (about 60psi) of hydrogen
gas for 18 hours. The reaction mixture was filtered through Arbocel®, washing through thoroughly with
ethyl acetate. The filtrate was concentrated in vacuo and the crude product purified by column
chromatography on silica gel to yield the desired product, 6.7g (61%).

'HNMR(CDCl,, 400MHz) &: 1.39(m, 2H), 1.46(s, 9H), 1.67(m, 1H), 1.82(m, 2H), 2.07(m, 1H), 2.72(m, 1H),
3.02(brm, 1H), 3.31-3.39(m, 5H), 3.59(brm, 1H), 3.96(m, 2H)

MS ES+ m/z 271 [MH]*

Preparation15

rrolidine-1-carboxylate




was stirred at roomtenperature for 2 hours. It was then washed with 2N
aqueous hydrogen chloride. The aqueous | ayer was basified to pH1l wth 2M
sodi um hywstoesedisemad back-extracted three tinmes with et ipgiragsiostssss3The
organi ¢ phases were then concentrated in vacuo to provide the title
compound (151ng, 31% . 1HNMR(CDCI 3, 400M—|z) d: 1.44(s, 9H), 1.65(m 3H),
1.87(m 2H), 2.05(m 3H), 2.45(m 1H), 39 62(d, 1H), 3.05(m 1H), 3.28-3.51
(m 5H) Alternative nethod Bora teUahy an conplex (1Min

t et rahydrof uran, 100m, IOOrrm)I) was naddeg solution of the conmpound
from preparation 27 (9g, 38l A K pus tetrahydrofuran (100n)
under nitrogen. The reaction uxed for 2 hours. The reaction
m xture was cooled to roomte al ure,;: quenched with nmethanol and
concentrated in vacuo. The residae axeotroped with net hanol then

redi ssol ved in nmethanol (200 m), heated/under reflux for 18 hours then
concentrated in vacuo. Purification of TNe residue by chromatography on
silica gel, eluting with dichloromethane: bet' 3. 0. 88 anmoni a, (95:5:0.5,
by volune) afforded the title conpound a%a Fr 679, 90% .
1HNVR(400MHz, CD30D) d: 1.44 (s, 9H), 1.90 (m 2H), 2.08 (m
3H), 2.47 (m 1H), 262(m 2H) , 306(m 1'F’l) 327(m 2H), 3.45 (m 1H),

Caon. s B Bla B (T Rbdpdinigina b bARIRS UL Biuad | Sl oreanpte,  was

ar boxvp@p@red by a method similar to that described in preparation 2 (using N-Methyl Morpholine as base) from

trt - Buinglami) of Brepamiérotidndl 2l edichidrdoénd I@hlﬁmé%?u@@'ih’e%éé )e@rﬂdaghpéﬁoﬁ@l BfHe-1-¢

ar boxyl h at S
ot opa; dgn (658, aBBd DX a Bl %ﬁﬁeiaﬁ?ar T2 el S0 Bl Bttty
chl or i 8&6(nm 0yaH| 2198&(ine0.88) iBr1&tin, PHH $uAc3.58(DA4ht), 8.8 0.5HICIOS(ELSEM)APCH (M, .5H)A27
[ M| "‘4'3 (R RSB 7. ﬂﬂd 11 eirIS'(thJi)V‘} 62(d, 1H rotamers

(3s"- cvc hvl am n vrro i cline-1-carboxvlate fert-butyl
(38) 3 'bBYzo‘g‘téI[Wél ”F&f‘f’?%’%%@ﬂ *olidine-1-carboxyl ate was prepared by a
nmet hod si mlar to that described in preparation 1 using tert-butyl
(3S) - 3-am nopyrrolidine-1-carboxyl ?Feiar%% {gycl opropane

tert-Butyl (35)-3-[(2-chlorobenzovl)(cyclopentyllamino]pyrrolidine-1-carboxylate

%
ep
oy

tert-Butyl-(35)-3-[(2-chlorobenzoyl) (cyclopentyl)amino]pyrrolidine-1-carboxylate was prepared by a method

similar to that described in preparation 2 (using Toluene as solvent, N-Methyl Morpholine as base, and
heating the reaction mixture at 60°C for 18 hours) using the amine of preparation 1 and 2-chlorobenzoy!
chloride to yield the desired product, 1.16g (75%).

'HNMR(CDsOD, 400MHz, rotamers) 8: 1.42-1.47(d, 11H), 1.62(m, 1H), 1.71(m, 3H), 1.89(m, 1H), 1.99(m,
1H), 2.13(m, 1H), 2.33(m, 0.5H), 2.77(m, 1H), 3.07(m, 0.5H), 3.46(m, 1H), 3.60(m, 0.5H), 3.70(m, 1H),
3.78(m, 1H), 3.90(m, 0.5H), 4.04(m, 1H), 7.30(m, 1H), 7.41(m, 2H), 7.48(m, 1H)

MS APCI* m/z 393 [MH]*and m/z 293 [MH-Boc]*

Preparation 17
tert-Butyl (35)-3-[(2-chlorobenzoyl){cyclohexyl)aminolpyrrolidine-1-carboxylate



car boxal dehyde except that the crude product was purified by chromatography
on silica gel eluting wwth a solvent gradi ent of dichl oronethane changi ng

t o di chl oworeddnassss et hanol : 0. 88 ammoni a (90: 10: 1 by volpgmak2dosoosced d t he
title conpound, 5.2g (81% . 1HNVR(CDCI3, 400MHz) d: 0.1 5(m 2H), 0.48(m
2H), 0.97(m 1H), 1.43(s, 9H), 1.75(m 1H), 2.05(m 1H), 2.50(d, 2H),
3.10(m 1H), 3.47(m 2H), 3.50(m 2H) 4% APCl + m'z 241 [MH + Preparation 14
te/t-butyl (3S)-3-(tetrahvdro- tNami no) pyrrolid ine-1-carboxvl ate
tert-butyl (3S)-3-am nopyrrolitd ne--carboxyl ate was added to a solution of
t et rahydr o- 4H pyr an-4-one and _A
m xture | eft under about 415 aboNt 60psi ) of hydrogen gas for 18
hours. The reaction m xture
t hrough thoroughly with ethyl™& .
vacuo and the crude product purified by/colum chromat ography on silica gel
to yield the desired product, 6.7g IHNVR(CDCI 3, 400MHz) d : 1.39(m
2H), 1.46(s, 9H), 1.67(m 1H), 1.82(m 2H-0XLWy(m 1H, 2.72(m 1H, -
3.02(brm 1H), 3 31-3.39(m 5H), 3.59(b 1>4)—c3196(m 2H) M5 ESt+ mz 271
[ MVH + Preparation 15 fert-butvl

(3S)-3-r(2.3-dichl orobenzovl Utetrahvdro 2HsBvr an- 4- vhani nol pyrrolidine-1-ca

o] BFP S GRS oo G khan (LR R- PSR E s Prae < Pafed i °
descr i Isiaular tp Prtcfeserited rprapatation AgudibgVEduepé awecplmmm MethaisMbrabeiine &5 oasen Aed

am ne Qrfeat%QPélFe%Etloﬂ Mhiskdte AD60°6 1o 18l rﬁ:ms?ﬂ H@ QMine of %n‘ébérgﬁori g ?Nd @Erﬁoréﬁlﬁnz%l

d d : . 9
1?;;&2%"“@”&—‘)’3'?"’1“97‘%"%(’ W%@Fﬁ)‘o%'\léﬁéh 2H) . 2 1 1(m 1H), 2.76(m O.5H),

2. 98( m'HEBMBKJD,003 400NB{zyotéhirs) &. 0I978m5 B)n11.0d(, ,1HB. 6415( 7@, SHY, ,1.55:-1967m, &H)5H) ,
4. 04( mzd%'(rﬁ"')h}l) Q?E(WHP ﬁ?}m 17*’@1(3930%9 ang(m43| ;3647 1&13) 624, 1)) 41 B@TEr S

MS APCI + repar:
1H), 7.30(d, 1H), 7.41(m, 2H), 7.48(m, 1

LCMS APCI* m/z 407 [MH]" and m/z 307 [MH-Boc]"

Preparation 18
tert-butyl (3S)-3-(cycloheptylamino)pyrrolidine-1-carboxylate

HN

®
)——'O CH, .
o CH,
H.C

tert-butyl (385)-3-(cycloheptylamino)pyrrolidine-1-carboxylate was prepared by a method similar to that
described in preparation 14 using tert-butyl (3S)-3-aminopyrrolidine-1-carboxylate and cycloheptanone to
yield the desired product, 4.54g (100%).

'HNMR(CD;OD, 400MHz) &: 1.45(s, 12H), 1.57(m, 5H), 1.69(m, 3H), 1.89(m, 2H), 2.12(m, 1H), 2.71(m,
1H), 3.02(m, 1H), 3.26(m, 1H), 3.45(m, 2H), 3.59(m, 1H)

MS APCI" m/z 283 [MH]"

Preparation 19
tert-Butyl (35)-3-[(2-chlorobenzoyl)(cycloheptyllaminolpyrrolidine-1-carboxylate



tert-Butyl

(3S)-3-f(2-chl orobenzoyl) (cvcl opentyl)am nol pyrrolidine-1-carboxyl ate

f ert - But We(28&)osessli ( 2- chl or obenzoyl ) (cycl opent yl ) am no] pgmrnBioosieses3l

-carboxyl ate was prepared by a nmethod simlar to that described in

preparation 2 (using Toluene as sol vend, N-Met hyl Morpholine as base, and

heating the reaction mxture at 600C for 18 hours) using the am ne of

preparation 1 and 2-chl oroben yI Hﬂ oride to, yield the desired product,

1.1 6g (75% . 1HNVR(CD 30D, 400Mz, : d: 1.42-1 .47(d, 11H),

1.62(m 1H), 1.71(m 3H), 1.89 1H, 2.1 3(rn 1H), 2.33(m

0.5H), 2.77(m 1H), 3.07(m P , 3.60(m 0.5H), 3.70(m 1H),

3.78(m 1H), 3.90(m O0.5H)), m 1H) 7.30(m 1H), 7.41 (m 2H), 7.48(m

1H MS APCl+ mlz 393 [ MH +a il z 3N MH BoC] + Preparation 17 tert-Butvl

(3S)-3-r(2-chl orobenzovl Ucvcl ohexvl )am hol pvrrolidi ne-1-carboxvl atetert-But
-(3S)-3-[(2-chl orobenzoyl ) (cycl ohe am no yrrolidine-1-carboxyl ate was

prepared by a nethod simlar to that de Bn preparation 2 (using

Tol uene as sol vent, N-Methyl Morpholinefas b CHynd heating the reaction

m xture at 600C for 18 hours) using th ﬂa&j of preparation 4 and

2-chl or obenzoyl chloride to yield the dest product, 1.09g (729 .

é:::)NNR( % gt?y:l) (%S}%%'qjc{bg%%gg{ h%)am%&%%}oh%%—pﬁcarb‘g%&a& wg'g_q a]recgg&?)% etﬂgc( d,

3. 54( msmiﬂbi) o 1Bat G8¢aniped. HW)prepara8@( 2n(uskid) Tolund 46 (saiveritHy- Mef?‘Y‘SMQFGhO"EEH?S basemn@( m

AAE. bEMRAEE (M edpSingTb Zor At BRIZ-chiorobenzoy
Pr epar atl o hférb%cg UA@? Gotg%ig%%sglu%pt o arrin nfép)re;&yartlr Mrb Bl 1oro enzoyl

- car bo>90'l°ﬁqeé°f"%'}"fhetﬂ§§'£ﬁd Progiast *Plohept y| ani no) pyrrol i di ne- 1- car boxyl at e
was pr AR hyz 421 (tilhadtl sz 621 f(MH-Bee]'t hat descri bed in preparation 14 using
tert-butyl (3S)-3-am nopyrrolidine-1-carboxylate and cycl oheptanone to
yield the desired product, 4.54g (100%. 1HNVR(CD 30D, 400MHz) d: 1.45(s,
12H), 1.57(m 5H) 1. 69(m 3H), 1.@@2%—'9!-1-62 2.12(m 1H), 2.71(m 1H),
3.02(m 1H), ter loBle iflLid llath rrolidine-1-carboxylate

&O

m,

ten-ButyI-(3S)-3-{cycloheptyl[2—(trifluoromethyl)benzoyl]amino}pyrrolidine-1 -carboxylate was prepared by a
method similar to that described in preparation 2 (using Toluene as solvent, N-Methyl Morpholine as base,
and heaﬁng the reaction mixture at 60°C for 18 hours) using the amine of preparation 18 and 2-
(trifluoromethyl)benzoy} chioride to yield the desired product, 910mg (57%).

MS APCI* m/z 455 [MH]* and m/z 355 [MH-Boc]"

Preparation 21
tert-Butyl (3S)-3-{cyclohexyl[2-(trifluoromethyl)benzoyllaminolpyrrolidine-1-carboxylate




M5 APCI + mz 283 [MH + Preparation 19 fert-Butvl (3S)-3-K2-chlorobenzovfl
(cvcl oheptvl)am i nolpvrrolidine-1

- car boxviwbeberdsedsut yl - (3S) - 3-[ (2- chl or obenzoyl ) (cycl oheptruBlm@sveselpyrrol i d
ine-1 -carboxylate was prepared by a nmethod simlar to that described in
preparation 2 (using Tol uene as solven% N- Met hyl Mor phol i ne as base, and
heating the reaction m xture at-600C f ? 18 "hours) using the am ne of
preparation 18 and 2-chl orolgenzoy chlorid
1.27g (90% . MS APCl+ mlz 4217
ferf-Butyl (3S)-3-(cvcloheptyl
benzovnam no) pyrrol i di ne- 1-c-4 ag e
te/ f-Butyl-(3S)-3-{cydohept trifEuoronethyl)benzoyl ] am no}pyrrolidine-
1 -carboxyl ate was prepared 2 met simlar to that described in
preparation 2 (using Toluene as sol N- Met hyl Mor phol i ne as base, and
heating the reaction m xture at 6Q0 18 hours) using the am ne of
preparation 18 and 2- (trifluoronethyl) enqu@yphlorlde to yield the

desired product, 910ngy (57%. MB APCl + pfz @W]* and m z 355 [ M4 BoC] +
Preparation 2 1 terr-Butyl O
am

(3S"-3-(cvcl ohexyir 2- (trlfluoronethvnbenz¢y no) pyrrolidi ne-1-carboxyl at

ef ert-Butyl -(3S)-3-{cycl ohexyl [ 2- (trlfluoronethyl)benzoyl]anlno}pyrroI|d|ne

-1 - cardnBu-BiSk 3 fryslopaxg2atriidorbyetayl)ve b dogithrinaipyralidinest -t dradxyldie svas ipkepdret oy a

pr epar - nd
ﬁatelh@&‘ sifildriS ih30debHbE8 ﬂ?pr@éar%%k %?l?l})ﬂ? T?Téxlgﬁ S Qs I\MQ{ RWétﬁ)ﬁﬁorgﬁohp@%e?asé

heatin he reaction mxture OUI’S usin

pr epar g’fq BAtAg dhey resctiqn; mixtyre &t FRek 191 Y& 8RSl Hsing, ther ?’a@et% Rpgraragion Keandedi r ed
pr oduc{trifluBtetyylftiaa2dyl chidbdé\idGield theé desféd proddd}, Beamg (32%9). 341 [ M+ Bocf

Pr epar / @Pﬁqg I | opent g

| f2- (t?% Qﬂ%ﬁﬁ%éﬁt béﬁf%%ga noé rrolidine-1-carboxylate fert-Butyl- S

- S-fcycl opentyi p-Oi fl uoromet hyl Jbenzoyl | ami noJdpyrrolidine-i -carboxylate
was prepared by a net hod S|n1Iar t prephationd@scri bed in preparation 2 (using

Tol uene as sg| n s base.. and heating the reaction
m xture at 6U0¢ j SCA AT —Fﬁgu@ﬁ?ﬁ@a%pmgﬁgH%&%F#8%g¥ﬂ§§d 2-

e to yield the desired product,
321 [ M+ Bocf Preparation 20
gt hv

tert-Butyl-(35)-3-{cyclopentyl[2-(trifluoromethyl)benzoyljamino}pyrrolidine-1-carboxylate was prepared by a
method similar to that described in preparation 2 (using Toluene as solvent, N-Methyl Morpholine as base,
and heating the reaction mixture at 60°C for 18 hours) using the amine of preparation 1 and 2-
(trifluoromethyl)benzoyl chloride to yield the desired product, 910mg (54%).

'HNMR(CDCl;, 400MHz, rotamers) &: 1.43-1.47(brd, 11H), 1.55(m, 2H), 1.65(m, 1H), 1.76(m, 2H),
1.99(m, 2H), 2.35(m, 0.5H), 2.89(m, 0.5H), 3.05(m, 0.5H), 3.19(m, 0.5H), 3.39(m, 1H), 3.57(m, 1H),
3.69(m, 2H), 3.96(m, 1H), 7.24(m, 1H), 7.50(m, 1H), 7.57(m, 1H), 7.69(d, 1H)

MS APCI* m/z 427 [MH]" and m/z 327 [MH-Boc]*

Preparation 23
tert-Butyl (35)-3-{[{1-methylcyclopropyl)carbonyllaminglpyrrolidine-1-carboxylate



(trifluoronethyl)benzoyl chloride to yield the desired product, 910ng
(549% . 1HNMR(CDCI 3, 400MHz, rotaners) d: 1.43-1 .47(brd, 11H), 1.55(m 2H),
1.65(m Wwp,20d0/0866sm 2H), 1.99(m 2H), 2.35(m 0.5H), 2p89B20080d5H3
3.05(m 0.5H), 3.1 9(m O0.5H), 3.39(m 1H), 3.57(m 1H), 3.69(m 2H),
3.96(m 1H), 7.24(m 1H), 7.50(m 1H), 7.57(m 1H), 7.69(d, 1H M APCl +
mz 427 [MH + and mz 327 [ M+ BoC] + PrdBaration 23 tetf-Butvl (35)-3-U(1
- met hvl cvcl oDr oDvl t ear bonv par ni nol rolidine-i -carboxvl atel-Methyl

cycl opropane carboxylic acid (2.96q, l{29.5 | ) was added to. a solution of
tert-butyl (3S)-3- ami nopyrroli diHg? arbéxyl ate (5g, 26.85mmol) in

di chl oronet hane (135m ) at room t ehper re. Triethylamne (9.4m,
67.13mmol ) was then added. The r@on was cooled down to O C and 2, 4, 6-

tripropyl-1,3,5,2,4,6-trioxatriphosphinane 2,4,6-trioxide (50%in ethyl
acetate, 17.4m, 29.54mvol) was The nlxture was stirred at room
tenperature for 1 hour and then conc under reduced pressure. The
residue was diluted in dlchloronetha y, and a 20% aqueous pot assi um
carbonate solution (80m ) added. Th43n1xt re m%s stirred at room
tenperature for 18 hours and the |ayer#§,€eparated. The organic |ayer was
washed wi th 20% pot assi um car bonat e solutlon (50mM ), brine (80m), dried

over nad¥RRY gyplapraprag sarbexyliccaait 2:366029-pAmmaeilivasarfided Joed £oluioa @f (ar vl (SS)-Ry |
et her bairepglidice-i darbbiylates (S NTEBEMMAS M didiiofomeahd d145m)B 4t 26bm WorfieratdreNVR

CcDCl 3 2 9 5
(9H) ’l’gitg)g?mmg i%?mpf§%3rh\fn&) %t%el%aq_d}ftﬂb he reﬁ%éamvgs Eé?lgci‘ gowrg% T%l_grgi 4% é (s,
1H), 4 tripagpy1,3,6{R.4,6trig@riphesphinafe 2 w&-tﬁmﬂ(Sﬁ%zm 209! pogidtes 17.4nH e b34mmabnwasy
te/t- Babydd. (rl?f§}n‘i>30r6fv(a3s stiffgd bwosmqémpérgmél e thByr 48 hdAoRYENErakd @hcﬂ#‘réduced

- boxyl at
o SBIRIEE Bretie N SO EaA e A0 pgb s S e O
tet rahydumﬂnuwaml)(é’@eﬂ)TIEmdmfturmWasogened arreomi terpar@unecfor N8dtoers artd theflayers f or

2 hour gep aFraH@J‘ T%'Jr%a‘?ﬂ 1&er Wa® WabrdRihadoH Eotﬁééfumlc%rdaﬁé{é %olu%%@ﬂ?'bnﬁ@(%oﬁﬁded

carefullé/ uenc reaction mxture and then the Xt u ge tr?ted
in vaClS' g%qswﬂbsqmtg qoa?@éuﬁatﬁg /q Wc%fr}gaﬁzfgqtroped wnth dnethyl ether to provu the tit
compound as a white solid (6.815g, 95%).

'HNMR (CDCls, 400MHz) &: 0.52-0.54(m, 2H), 1.16-1.19(m, 2H), 1.29(s, 3H), 1.45(s, 9H), 1.81(brs, 1H),
2.14(m, 1H), 3.14(brs, 1H), 3.42(brs, 2H), 3.64(m, 1H), 4.44(m, 1H), 5.73(brs, 1H).
MS APCl+ m/z 269 [MH]" .

Preparation 24
tert-Butyl (35)-3-{[(1-methylcyclopropylimethyllamino}pyrrolidine-1-carboxylate

CH
HN” z ®
Q
>——O CH,
O y’CHS
H.C

Borane (1M in tetrahydrofuran, 75ml, 75mmol) was added slowly to a solution of the compound of
preparation 23 (6.815g, 25.39mmol) in tetrahydrofuran (75ml) under nitrogen. The mixture was heated at
reflux for 2 hours, then stirred at room temperature for 18 hours. Methanol was added carefully to quench
the reaction mixture and then the mixture concentrated in vacuo. The residue was taken up in methanol
(120ml) and heated at reflux for 3 hours. Aqueous ammonium chloride was then added and the reaction
mixture heated at reflux for 4 hours. The reaction was then concentrated in vacuo , the residue was
partitioned between Ethyl Acetate and 1N aqueous NaOH, the aqueous phase was extracted once with
Ethyl Acetate and the pooled organic phases were dried over Magnesium Sulfate, filtered and



(120mM ) and heated at reflux for 3 hours. Aqueous anmoni um chl ori de was
then added and the reaction m xture heated at reflux for 4 hours. The
react i on weoddnsmsseoncentrated in vacuo , the residue wasTpBIdhsHd3esBEd

bet ween Et hyl Acetate and 1N aqueous NaCH, the aqueous phase was extracted
once with Ethyl Acetate and the pool ed gr gani ¢ phases were dr| ed over

Magnesi concentr under uc r

crude ;#{')g ﬁ’H%th%nder ré&u%&; ggﬁmcol crUch, HY dﬁé‘t‘%age‘r %%'ﬂ?f?gy @"Pl roag ograprm?

Wt h etSHG gelcbuting év'tbeathvhﬁeetqtzeera@et(ao D to78)70) do yieldItee titteeprofiyct @s pr\@rmgcﬂolnhs a
white g9Bsdledd).859, 60% . 1HNVR (CD3COD, 400MHz) d : 0.55-0.58(m 2H),

0. 62-0. 4 2,08

2 94<q,ﬁé&1€w§% Aofer %o%se’(@ 20570 52 SR PP adb I 1 .
255 [ ME136(m, 1%%@?%@ 3853.41¢mf 2HBLR §B(m, 1H), 3.74-3.86(m, 2H).

( 3S>- 3-Md P& d/ssqieipenzoyl ) r (1- net hyl cvcl opr opyl ) met hvnam no) pyrrol i di ne-
1-carboxy late tert-Butyl (35)-3-{(2,3-dichlorobenzoyl)[(1

- et hyl cycl opropyl ) met hyl ] ami no} pyrrolidine-1 -carboxylate was prepared by
a nethod simlar to that descrlbedﬂmat_mmatlon 2 using the amne of

pr oduct ny,
1.5H), 0.26-0.31 (m 1.5H) , 0. 53(m 1H), O. 88(d 2H)
1.07(s, 1.5H), 1.33(s, 4H) 3 05 1H 1 2.55(m O0.5H),

2.82(m 0.5H), 2.96 (m O.E? , WG’S.M (m 1H), 3.49-3.56(m
1.5H), 3.65(m 0.5H), 4.23(m : 735( H, 7.42(m 1H), 7.66(m 1H).
MS APCl + mlz 427 [MWH + . Prepars

e/ f-Butyl
(3S)-3-1(3-chl oro-2-net hyl benzoyl )[( 1@yl cvcl opropyl ) met hvnam no) pyrrol i
di ne- 1-carboxylat e tert-Butyl (3S)-3 R chl or o- 2- et hyl benzoyl )

[ (1- et hyl cycl opropyl) nethyl]am no} pyrroliey §H1 - carboxyl ate was
prepared by a nethod simlar to that descl/i bedNirpgreparation 3 using the
anine of Preparation 24 and 3-chloro-2-m&hyl fenzotc acid to yield the
desired product (300ng, 0% 1HN|VR (DVBO- D B,C400MHz, rotaners) d : 0.18(m
1H), 0.24-0.32( I? 0. 83(s, 2H), 1. 06(s 1H), 1.32(s, 4H),
1.39(s ter5lﬁ.3tyl(3§) g-g@.ﬁt K@yIogp;enzogl)[@4Tﬁ?quy¢9pro&yl)metg¥lgman]_Dpyrrglld@goscarb_ppcglate 2WEG

(M 1Hprepared by a method similar to that described in Preparation 2 using the amine of Preparation 24 and
2,3-dichlorobenzoyl chloride to yield the desired product (448mg, 85%).
'HNMR (DMSO-Ds, 400MHz, rotamers) &: 0.15-0.18(m, 1.5H), 0.26-0.31 (m, 1.5H), 0.42(m, 0.5H), 0.53(m,
1H), 0.88(d, 2H), 1.07(s, 1.5H), 1.33(s, 4H), 1.39(s, 5H), 2.05(m, 1H), 2.55(m, 0.5H), 2.82(m, 0.5H), 2.96
(m, 0.5H), 3.10-3.22(m, 2H), 3.31(m, 1H), 3.49-3.56(m, 1.5H), 3.65(m, 0.5H), 4.23(m, 0.5H), 7.35(m, 1H),
7.42(m, 1H), 7.66(m, 1H).
MS APCI+ m/z 427 [MH]" .

Preparation 26
tert-Butyl (35)-3-{(3-chloro-2-methylbenzoyl)[(1-methyicyclopropyl) methyllaminolpyrrolidine-1-carboxylate

CH, O
o CH,
O y—‘CHs
H,C

tert-Butyl  (35)-3-{(3-chloro-2-methylbenzoyl)  [(1-methylcyclopropyl) methyllamino}  pyrrolidine-1-
carboxylate was prepared by a method similar to that described in preparation 3 using the amine of
Preparation 24 and 3-chloro-2-methyl benzoic acid to yield the desired product (300mg, 60%).



2.95(m 1H), 3.09(m 1H), 3.18-3.22(m 2H), 3.48-3.55(m 1.5H), 3.66(m
0.5H), 4.22(m O0.5H), 7.1 5(m 1H), 7.26(t, 1H), 7.45(d, 1H. M5 APCI+ niz
407 [ MH| +wBnegarsadsuon 27 tert-Butyl (3S)-3-f(cvcl obutyl earherwsd@sinoi pyrro
| i di ne-1-carboxvl ate Cycl obut anecar bonyl chl oride (9g, 76mmvl) was added to
a solutlon of trlethylanlne (12.5m , 89 7 mmol ) and tert-butyl

(39)-3; Q 8érrolld|ne carb§§¥late 12 Séﬂf 69nnnli i n di chl or onet hane
(385nt )?‘"‘%M {BURP e ARMEZ, FlamRRIES: B8P0 Hdin 0-241Q.33(ms 2Hh 4. 514me §). PE3FoBHY at

room t eORSS B)UT.B2(s,t4M, 1.38¢ 5HID N.8A{NX IOBHS, 2GS WE R dB(8i 2H), vaR(er1H),dx56h, awgr

magnes c L2 d at e as a
Ton posun H Zi@(fﬁ“ﬁ*) S Rs AR SDBhr L et ol 4 e o B St
1752"@0?%;*J @7230(m5H) 2.95 (m 1H), 315(m1H) 340(m
2H) , 3mémﬂonm3szithmﬂ (m 1H), 5.40 (brs, 1H) Preparation 28 tert-butyl
(3S)-3-{(cvclobutyl methyl)r2-(trifluoromethyl)benzov

pam no) pyrrolidine-1-carb oxvlate tert-butyl

(SSJ- S-~cycl obut yl met hyl Jami noJpyriRiepdrationds - car boxyl ate (0.80g, 3.15 nmml)

in toluene (10 m)temBatyitESat[RGIMubRaBorydrhihbpRFdReES- Nk yl chloride
(0.55m, 3.78 mol ) and triethylam ne (0 m, 6.3mmol). The sol ution was
stirred for 18 hours at roomtenpera d t he sol vent renoved
underreduced pressure. The crude pr duc ified by colum

chr omat ography on silica gel using adle
by vol une) changi ng to pentane: E*=%{acetat
title conpound as a colorless ol

in the next step. M5 APCl+ niz 427 QDVH + |
327[ M+ BOC] + Exanple 1 H.C CH

2. 3-di chl oro-/V-cvcl opentyl - Vpr(S Pyrrolldln 3-yl | benzam de

hem - edisylate The Boc protected p ct of preparation 2 (46g, 107mmol)
was di | ved 'q“ﬁlchloronethane é85n1%1under nltrﬁgﬁn and the reaction

m Xt ur V qQouapeERRMYEIqrife 190y HRRYedasadded 19 & TP o HENYamBa At -ImoiRM ol
00C." Tae testetuiyl @385)+3axtinapgrroldise-1-harhoxghier {1287@1t 69nooot) ire dipo@tmathend (B885d)hatur s,
evaporr%t)ﬁ'ldtel‘ﬁggﬁ{urer &%Blcﬁﬁlogen. After stirring for 18 hours at room temperature, the reaction mixture

was washed with water, dried over magnesium sulfate and concentrated in vacuo to yield the title product

of pentane:ethylacetate (4:1
1:1 by volune) to afford the

ude) which is used directly

371 M+ i sobutyl ene] +,

as a light brown glass, (17.4g, 94%)
'"HNMR(400MHz, CDCl5) &: 1.45 (s, 9H), 1.75-2.00 (m, 3H), 2.07-2.30 (m, 5H), 2.95 (m, 1H), 3.15 (m,
1H), 3.40 (m, 2H), 3.60 (m, 1H), 4.44 (m, 1H), 5.40 (brs, 1H)

Preparation 28
tert-butyl (3S)-3-{(cyclobutyimethyl)[2-(trifluoromethyl}benzoyllamino}pyrrolidine-1-carboxylate

F

o
N
O:<
O
H3C\€CH3
CH,
tert-butyl (3S)-3-[(cyclobutylmethyl)amino]pyrrolidine-1-carboxylate (0.80g, 3.15 mmol) in toluene (10 mi)

was treated with 2-(trifluoromethyl)benzoyl chioride (0.55ml, 3.78 mmol) and triethylamine (0.88ml,
6.3mmol). The solution was stirred for 18 hours at room temperature and the solvent removed under



pressure, azeotroped twice with toluene and concentrated in vacuo. The

resi due was taken up in dichloromethane (400m ) and washed wth 1M agueous
sodi um hystoesease£s200n ). The organi ¢ phase was separ at ed;y/18200s0030¥Er
magnesi um sul fate and concentrated in vacuo. The residue was azeotroped
with ethyl acetate (10x) and then dri ed under vacuumto yield the free base
of the title product as a . A portion of this product (24g,

70nol Yequeed; @W%Jﬁ%lcrl(d&mﬁ?ﬁ“? YX%I%P?fF'é%tbé!cP%"I”hdﬁmB%iPQiﬁl?'UrP'bF"'Ca gel using a
et hanegdidisnt g [peftate:ébylatetaedratsy olunted ghangmgno pentae:éteyqeeaEa(1ol by Vdmfhé) toThe

50' Ve”%ﬁ%@%e t.ﬁ&&%ﬂuﬁ&as Vaﬁc%idﬂes%ﬁu It{g?ggrﬁﬁ)l Hich ?sZLES& Gif o opané‘les} i acetate

af f or fromis sopr opyl
et her MS$ ARG @/Zaﬂmw*f']- wh Ms-isesiutyiene R $28MH-BORE solid was recrystallised
fromisopropanol/ methanol (700m of isopropanol and m nimal anount of
met hanol required to achieve solubility) and dried under high vacuumto
provide the title conpound as a whi E@m&_ﬂ_d (13.94g). 1HNWMR (CD30D, 400MHz)
d: 1.40-1 .74(mo g lniord- i hd i-efyiatd: 30(m  1H);
3.56(m 1H) 3. H, 7.63(d,
1H) M5 APCI + ml z 327 [M-|+]CILC-KDS Ez 327 100% M cr oanal ysis: Found: C,

47.37; H, 5.59; N, 6047 6H2/0Cl 2 0. 5C2H606S2. 0.5H20 requires C,
47.34; H, 5.61; N, 65, . p ~3-di chl oro- L/-cvcl opentyl -4-fluoro-
L/ -f(3S>-pyrrolidin-3-yl ram de hydrochl ori deHydrogen Chloride (4Min
1, 4-di oxane, 37m, 148mms as ;ailéed to a solution of product from
preparatlon 3 (6. 65g 14. 93mmol § i n}dichl oronmethane (40m ). After stirring
at roomtenperature for 18 hour he s by evaporation
under reduced pressure to pr oduce |a| sol” %gmﬁ%\ﬁﬁ?@@@%ﬂur ated with ether
to yield the title product as a white solid. 1HNVR (CD30CD, 400MHz)
d 1. 51“? |$f>c gqq)ecteg pytg:luetrﬁf pgqq?rath_n gi{ﬁg} 19_7[.qymol2w5§ d@mlvegpn dic Iog:g\emﬂne ﬂ!@nl)
3.52 ( hdet hl)rogeﬁ ahQ themreactio mixdurdZredted wittriflugrodcétid aeid &8I, MimofRided Afopwisd at
[M + % %cf?anrF'Ld%Feo\&asLtAéncs\{i?rL,&) RE I%E)X\l tér%bggmyflor' 4 héﬁrg %%?Bdrﬁ)é& L%ér %dﬁégﬁ' v

pbenzam de
pressure, azeotroped twice with toluene and concentrated in vacuo. The residue was taken up in

dichloromethane (400ml} and washed with 1M aqueous sodium hydroxide (200ml). The organic phase
was séparated, dried over magnesium sulfate and concentrated in vacuo. The residue was azeotroped
with ethyl acetate (10x) and then dried under vacuum to yield the free base of the title product as a gum,
34g (97%). A portion of this product (24g, 70mmol) in isopropanol (400ml) was treated with a solution of
ethane-disulphonic acid hydrate (6.65g, 35mmol) in isopropano! (70ml). The solvent was removed in
vacuo and the residue azeotroped with ethyl acetate to afford a beige foam which was crystallized from
isopropanol/ diisopropyl ether to yield an off-white solid (23.3g). The solid was recrystallised from
isopropanol/ methanol (700ml of isopropanol and minimal amount of methanol required to achieve
solubility) and dried under high vacuum to provide the title compound as a white solid (13.94g).

'HNMR (CD;0D, 400MHz) 5: 1.40-1.74(m, 7H), 1.92(m, 1H), 2.52(m, 2H), 3.24(s, 2H), 3.30(m, 1H),
3.56(m, 1H), 3.78(m, 3H), 4.33(m, 1H), 7.35(dd, 1H), 7.42(t, 1H), 7.63(d, 1H)

MS APCl+ m/z 327 [MH*] LC-MS ELSD m/z 327 100%

Microanalysis: Found: C, 47.37; H, 5.59; N, 6.47. C;gH20CI:N20. 0.5C;HgO6S,. 0.5H,0 requires C, 47.34;
H, 5.61; N, 6.49%.

Example 2

2.3-dichloro-N-cyclopentyl-4-fluoro-N- llbenzamide hydrochloride




tert-Butyl (3S)-3-[cycl opentyl (3-chl oro-2-net hyl benzoyl ) am no] pyrrolidi ne-1-

carboxyl ate was prepared by a nethod simlar to that described in

pr epar at iwo 280au55839 t he ami ne of preparation 1 and 3-chiporasosedsbyd

benzoic acid to yield the desired product, 606ng (crude). M5 APClI+ m z 407
[MH +. 3-chloro-L/-cycl opentyl -2-net h%(J{)

L/-[(3S)-pyrrolidin-3-yl]benzam de hydfochl ori de was prepared fromthe

f oregoi ng compound by a nethod sinQOlar Qo that described in exanmple 2 to

yield the title product as a solid,] 1991y (4 1HNWVR (CD3CD, 400MHz) d:

1.44-1 .60(m 4H), 1.79(m 4|.§§| N, T 2A4-2.54(m 2H), 3.24(m 1H),

3.54(m 1H), 3.72(m 1H), 3.80( 4.31 (m 1H), 7.16(dd, 1H), 7.28(t,

1H), 7.47(d, 1H) LCVMS ELSD/ APCl > 07 F + 100% M croanal ysis: Found:

C, 58.25; H, 7.20; N, 7.92% ®alc. for §7H 3CIHEO. HCl . 0. 4H2O C, 58.26; H,

7.13; N, 7.99% Exanmple 4 L/-cvclopentyl 3=l uoro-2-net hyl -

L/-f(3Sl-pyrrolidin-3-yl]benzam de H

hydr ochl ori def ert-Butyl (3S)-3-[(3-fluoro-2-nmethyl benzoyl ) (cycl opentyl)am no

] pyr r olHyérogan @b'@’&ebM inafl &-digansr H5ar HBMAPNawAR RHERA 49 Ai joltion gf predyct from

gefs?:ri lp&;ﬂ;ﬂaf.bnps ml bahh.gmmaom_si agﬂbrb.gaetflmen(eomb. M&Bgrrria@ laDfdorh tampkrature for 1ad )
-fl uoro- 2- ol ¢ [ e S r (,C e).

VS APCHuy OF et VT Fcied Bl SrdsSialitel [BuicE o8P apblibe o Sold i hat

L/ - [ ( 38jturpied with étorrite eld tHetiide praduicl €5-59) @3 awhiteolidle was prepared fromthe

el O T dasy LIRMR (oS00 d

yi e e.litle as : ny : ) ;

1. 40- 1.('831(%5}'%45“?5@): 5;%%#{‘ ‘A‘ﬁo’?g;z{"kf{* . 3H), 2.49(m 2H), 3.25(m 1H),

3. 55( mMSIARGI B/z245 IMI" 1H) 13. 87(m 2H), 4.31 (m 1H)17.03(dd, 1H), 7.1 4(t,

1H) 17.31 (q, 1H MS APCl+ niz 291 [WMH + LCVS ELSD APCl + mz 291 [ MH + 100%

M croanal ysis: Found: C, 61.18; H, 7 51;I N, 8.25% Calc. for

C17H23FN2O HCl . 0. 39H 20 C1 61. 16: Hxambles.
3-chloro-N-cyclopentyl-2-methyi-N-[(3S)-pyrrolidin-3-

lbenzamide hydrochloride

Q. — Y

o o,

CH, H
H,C CH,

tert-Butyl(3S)-3-[cyclopentyl(3-chloro-2-methylbenzoyl)amino]pyrrolidine-1-carboxylate was prepared by a
method similar to that described in preparation 3 using the amine of preparation 1 and 3-chioro-2-methyl
benzoic acid to yield the desired product, 606mg (crude).

MS APCI+ m/z 407 [MH]".

3-chloro-N-cyclopentyl-2-methyl-N-[(3S)-pyrrolidin-3-yilbenzamide hydrochloride was prepared from the
foregoing compound by a method similar to that described in example 2 to yield the title product as a solid,
199mg (47%).

'HNMR (CD;0D, 400MHz) &5: 1.44-1.60(m, 4H), 1.79(m, 4H), 2.33(d, 3H), 2.44-2.54(m, 2H), 3.24(m, 1H),
3.54(m, 1H), 3.72(m, 1H), 3.80(m, 2H), 4.31(m, 1H), 7.16(dd, 1H), 7.28(t, 1H), 7.47(d, 1H)

LCMS ELSD/APCIl+ m/z 307 [MH]" 100%.

Microanalysis: Found: C, 58.25; H, 7.20; N, 7.92%. Calc. for C;7,H23CIN2O.HCI.0.4H,0: C, 58.26; H, 7.13;
N, 7.99%.

Example 4

N-cyclopentyl-3-fluoro-2-methyl-N-[(3S)-pyrrolidin-3-yllbenzamide hydrochloride




N18. 39% Exanple 5 2-chloro- L/-cvclopentyl-3-fluoro- LH(3SVpyrrolidin-3-v
pbenzam de hydrochl ori de

t e/ t - But WbH3B)e/364s84 2- chl or o- 3- f | uor obenzoyl ) (cycl opent ylprandrod/poss4ol i di ne-
1- carboxyl ate was prepared by a nmethod simlar to that described in
preparation 3 using the am ne of preparation 1 and 2-chloro-3-fluoro
benzoic acid to yield the desired prod& 2-chl or o-

L/ -cycl opentyl -3-fluoro- L/-[(3S)-pyrroli di n- 3-yl ] benzam de hydrochl ori de

was prepared fro e foregoing conpound by a method similar to that
described in g{;‘ﬁmz to yieldchheptit product as a solid, 62ny

(15% . IHNWR ( QD 400MHz) (d: a4k 1. 4H), 1.73(@QH, @H), 92(m 1H),
2.52(m 2H), 3,24(m 1H), 3. 3780(m 3H)F 4,32 7.19(dd,
1H), 7.35(t, 7. A5¢m—=1H) . 2 SD/ APCl +—ri+ 3 VH Y+ 100%

M croanal ysi s: und: C, 53.68; H 6.30; N 7.71% 2

C16H20CI FN2O- HCL 20 C, 53.67; H™8.25 N, 7.82% Exan@6

2,3-dichloro- L@ cv}{—(ﬂﬂexyl L/ - f(35) p% | iglin-3-yl 1benzam}j deHc
hydr ochl oride 2, 3H§i ®hl oro- L/-cycl oheXyl -
L/ -[(3S)-pyrrolidin-3-yl]benzani de hydrofl ori de was prepared fromthe

Z e 1 Toll t T
<2:o {rgo;?éejT %i%nﬁrsﬁme%bre@ rﬁetﬂ%eﬁ aVBichash ﬁfyvsank ﬁcgpyF (QI dind ca%m%é te%%%%% é‘&ﬂ%@

e % sol i

d: 1 ('fft d mkarnto f_‘) esq g%lnlprmqﬂonﬂ%smgéh%ﬂ%pﬁ of r para‘gorié@ Si%ro 2@%
1H), 3b4:8z(omacmlﬂ) yiel8 the3lerired priduct36 Bing((oqudd)H) , 4. 45(m  1H), 7.32(dd, 1H),
7. 43(t1MS1—k§CI+7n/§§é1C{MH}*|'D M5 APCl+ mz 341 [MH + . Exanple 7 2- chl or o-
L/ -cvcl ohexyl -3-fluoro- L/-r(3S)-pyrrolidin-3-yllbenzam de hydrochl ori de

2-chl oro- L/-cycl ohexyl-3-fluoro- L/-[(3S)-pyrrolidin-3-yl]benzam de
hy dr oc iN-gytiopkmtyivagiugrd prastieytt N[ (3SiFpiriutidic-Gryisandgmiod hpdregbikiad iwas pbeparedafrome ttteo d
siml a'?orzaé-bir{gQ%Rpmyia%ghdd@iﬁéﬁmhﬁ dgsctrigecyih g)l(aqnpﬁerftowebltﬁe Hie 8%'&8& aés solid,
182mg (46%).
'HNMR (CD;0D, 400MHz) &: 1.49-1.63(m, 4H), 1.78(m, 4H), 2.22(d, 3H), 2.49(m, 2H), 3.25(m, 1H),
3.55(m, 1H), 3.74(m, 1H), 3.87(m, 2H), 4.31(m, 1H), 7.03(dd, 1H), 7.14(t, 1H), 7.31(q, 1H)
MS APCI+ m/z 291 [MH]+
LCMS ELSD/APCI+ m/z 291 [MH]" 100%.
Microanalysis: Found: C, 61.18; H, 7.51; N, 8.25%. Calc. for C,;H,3sFN,O.HCI.0.39H,0: C, 61.16; H, 7.48;
N, 8.39%.

VHz )

o xon,
H,C CH,

tert-Butyl(3S)-3-[(2-chloro-3-fluorobenzoyl)(cyclopentyl)amino]pyrrolidine-1-carboxylate was prepared by a
method similar to that described in preparation 3 using the amine of preparation 1 and 2-chloro-3-fluoro
benzoic acid to yield the desired product.

2-chloro-N-cyclopentyi-3-fluoro-N-[(3S)-pyrrolidin-3-yllbenzamide hydrochloride was prepared from the
foregoing compound by a method similar to that described in example 2 to yield the title product as a solid,
62mg (15%).



a solid, 118ng (88% . HNMR (CD30D1400MHz) d : 0.99-1. 12(m 3H), 1.56-1.9
1(m 7H), 2.47(m 2H), 3.16-3.22(m 2H), 3.50(m 1H), 3.71 (m 1H)1 3.81
(m 1H) 14v020000588dy, 7.21 (dd, 1H), 7.37(t, 1H), 7.46(mpcThi2008/6036RCl + ni z
325 [MH + . Mcroanalysis: Found: Cl 54.87; H, 6.55; N, 7.30% Calc. for
C, 54.88; H 6.56; N 7.53% Exanple 8 Ad-cvclohexyl-3-fluoro-2-nethyl -

L/-r(3 i e d

L/ - cycﬁ)(l)%@%ﬂﬁ?c?l‘@gragygg PZ‘EWF?(%LQME Oéﬂ)rglgz({jn r11H)3 yﬁﬁ(rgenH)ar?lzé(m 1.
hydr ocRI58fm.d&), \ﬁ@@(rpr%aﬂr%?&“ﬂ - t34ed ’g)nfy ﬁ(ﬁd bf-48fepk ati on 7 by a net hod
si m | acve HLkBIAPdRSEIZ ek 1e0%anpl e 2 to yield the title product as a

solid, 45 859 7( m
SOl 1 0 B0l 80 ot N STRCD 4000HE. 0o 03 0Shrdv0 b Bl sd ity b
(m 1H)\l,,742°43(m 1H), 7.03(dd, 1H, 7.1 6(t, 1H), 7 31 (g, 1H). Ms APCI +
mz 305 [VH + LCVS ELSD nfz 305 [IVH + 100% M croanal ysis: Found: C, 60.87;
H 7.80; N, 7.59% Calc. for C18H25F ZOIH OvgH 20 C, 60.88; H, 7.83; N,
7.89% Exanple 9 2. 3 dichloro- L/-c yl -L/-r(3S)-pyrrolidin-3-vnbenzam
i de hydrochlorid I-N-[(35)-pyrrolidin-3-yllbenzamide hydrochloride

L/ -cycl obutyl -L/- [(38) -pyrrolidin-3-yl]benzam.de hydrochl ori de was prepared

fromthe conpound of preparation Ly & net o {mlar to that described in
exanple 2 to yield the title produgt ag|l a s¢ 3 11nmg (99% . 1HNWR
(CD30OD, 400MHz) d: 1.56(m 1 go(m 1H), 2.1 3(m 1H),
2.23-2.30(m 2H), 2.46(m 1H)1 2

1M, 3.26(m 1H), 3.54(m 1H),
3.73-3.81 (m 2H), 4.00(m 1H), (m ,7.31 (m 1H), 7.43(t, 1H),
7.66(d, 1H). M5 APCI+ miz 313 [MAF . Efanple 10

N

HCI
H

2,3-dichloro-N-cyclohexyl-N-[(35)-pyrrolidin-3-yllbenzamide hydrochloride was prepared from the
compound of preparation 5 by a method similar to that described in example 2 to yield the titie product as
a solid, 3.95g (89%).

'"HNMR (CD;0D, 400MHz) &: 1.02-1.10(m, 3H), 1.56-1.81(m, 7H), 2.46(m, 2H), 3.13(m, 1H), 3.25(m, 1H),
3.48(m, 1H), 3.73(m, 1H), 3.81(m, 1H), 4.45(m, 1H), 7.32(dd, 1H), 7.43(t, 1H), 7.66(d, 1H).

MS APCl+ m/z 341 [MH]" . '

2-chloro-N-cyclohexyl-3-fluoro-N-[(3S)-pyrrolidin-3-yllbenzamide hydrochloride was prepared from the
compound of preparation 6 by a method similar to that described in example 2 to yield the title product as
a solid, 118mg (88%).

'HNMR (CD;0D, 400MHz) &: 0.99-1.12(m, 3H), 1.56-1.91(m, 7H), 2.47(m, 2H), 3.16-3.22(m, 2H), 3.50(m,
1H), 3.71(m, 1H), 3.81(m, 1H), 4.45(m, 1H), 7.21(dd, 1H), 7.37(t, 1H), 7.46(m, 1H).

MS APCl+ m/z 325 [MH]" .

Microanalysis: Found: C, 54.87; H, 6.55; N, 7.30%. Calc. for C;7H22CIFN,0.HCL.0.6H,0: C, 54.88; H, 6.56;
N, 7.53%.



L/ -cvcl obut vl net hvl -2. 3-dichloro- L/-f(3S)-pyrrolidin-3-vllbenzam de

hydr ochl ori delL/ - cycl obut yl net hyl - 2, 3-di chl or o-

L/ - [ (3S) -worn@ldsessa- 3- yl ] benzam de hydrochl ori de was pr epanshofnaeat he
conpound of preparation 12 by a nethod simlar to that described in exanple
1 toyieldthe title product as a gum _55ng (68% . 1HNMVR (CD30D1400MHz) d:
1.55-1 .70(m 3H), 1.85-2.03(m 3H), 2584 m 3H), 3.15(m 1H), 3.26(m 2H),
3.50(m 1H), 3.76(m 2H), 4.30(m 1|%X—a‘m2'e—§8(m 1H), 7.43(t, 1H), 7.66(d,
1H). LCVB UWV/ ESNtydidtexy-3-fludrvidlmethyl-M alldirs3-gilbefaidl hydrochibridd3; H, 5. 90;
N, 7.42% Calc. for Cl6H20CI 2N2O HCI.0.75H20 : C, 50.94; H 6.01 ; N,

7.43% Exanple 11 2.3-dichloro- L/- (cvclopropylnethyl)
L/-r(3S)-pyrrolidin-3- vnbenzanldeﬁgédr chl ori

trt-Butyl (3S)-3-[cycl opropyl net hy
-1-carboxyl ate was prepared Iy
preparation 1 using the am ne o

Hjenzoyl ) am no] pyrrolidine
d to that described in
gpar alN on Y3 and 2, 3- di chl or obenzoyl
chloride to yield the desired p (crude). Ms APCl+ mz 413 [MH + and
mz 313 [ VH Bo(C] + 2, 3-di chl oro- cycropxopyl met hyl ) -
L/-[(3S)-pyrrolidin-3-yl]benzam de_hydrochl/ori de was prepared fromthe
foregoi ng conpound by a nethod simlar N hat Hgscribed in exanple 1,
purification by chronmatography, and formatifon of the hydr ogen chl ori de
Zgl)}vi-lz 34\'/ pghé}gléh%r&twe&gm gﬁgwr&}.ﬁ.n ,gwmarﬁaaérlmd&zr?oﬁde %v S%Fépgm the,
(m 2H)°°m8°%f ( éﬁepqﬁ)on 73bymﬁporgﬁqyllar @ thed P?ﬁcnlzqq)m e@nm ?nto YH’JB’ ghe-ptlggreﬂn‘lct

7. 59( d,a sbhf), 4585 SOY APCl + m z 313 + 100% M croanal ysis: Found: C,

5 70; NNYREROR soduiig 6 058147l 3y it PG i 2y =9

L/ - t et rBAS(Br 60 A1r QSWb‘é'Hz"a‘iﬁ(faew)@Qﬁ(@nl‘ H), 7.31(q, 1H).

L/ -t ( 3NS pHCIH-od/k 805TMBH'Y LEMSIELSDG/Z 80BYMAP18d%.pyr an- 4-yi benzani de was
prepar %ﬂ?{ozgn%ﬁl]suts k5—eou(|‘\ic?: r@%?’?ﬂé—P?BQrﬁ%ﬁt bol f&rSC,BYZSmB%é\%%ﬁLé‘? é%BSE%%t

e 'base

descri be
N, 7.89%.

2,3-dichloro-N-cyclobutyl-N-[(35)-pyrrolidin-3-yl]benzamide  hydrochloride was prepared from the
compound of preparation 9 by a method similar to that described in example 2 to yield the title product as
a solid, 311mg (99%).

'HNMR (CD;0OD, 400MHz) &: 1.56(m, 1H), 1.70(m, 1H), 2.00(m, 1H), 2.13(m, 1H), 2.23-2.30(m, 2H),
2.46(m, 1H), 2.54(m, 1H), 3.26(m, 1H), 3.54(m, 1H), 3.73-3.81(m, 2H), 4.00(m, 1H), 4.71(m, 1H), 7.31(m,
1H), 7.43(t, 1H), 7.66(d, 1H).

MS APCIl+ m/z 313 [MH]" .

Example 10
N-cyclobutylmethyl-2,3-dichloro-N-[(3S)-pyrrolidin-3-yllbenzamide hydrochloride




obt ai ned by col um chromat ography on silica gel using a gradient of

Met hyl ene Chl ori de: Met hanol : Aqueous Ammonia (100:0:0 by vol une) changi ng
t o Met hylwoeodhisessude: Met hanol : Agueous Amoni a(1l 00: 1p@TABhNWSNVEkLABTE), tO
afford the title conpound as a colorless oil using to yield the title
product as a gum 120ng (77% . 1HNWVR (EDSCD 400MHz) d: 1.58(m 1H),
1.74(m 1H), 1.89-1.97(m 2H), 2.28(m 2.96(m 1.5H), 3.11-3.20(m
3H), 3.45-3.53(m 3H), 3. 92(m 1. .03(m 0.5H), 4.20(m O0.5H),
7.32(dd, 1H), 7.42(t, 1H), M5 ARCl+ mz 343 [ MH + Exanple 13
2-chl oro- L/-cvcl opentyl - /V-?( . I n- i benzam de 2-chl oro-

L/ -cycl opentyl - L/-[(3S)-pyrrolifp B-yl ]benza was prepared fromthe
conpound of preparation 16 by a Wi ™M ar to that described in exanple
1 toyield the title product, 640ng (749 . /AHNVR (CD3OD, 400MHz) d: 1.43(m
2H), 1.61(m 2H), 1.72(m 3H), 1.92(m N 2.88(m 2H), 3.09(q, 1H),
3.57-3.65{m 2H), 3.79(m 1H), 4.1 5(m 1H)* 7.33(m 1H), 7.43(m 2H)

7 g\% r 1%%’@11@??%@ dﬂgﬁ%&%@% I]P(J)(_Ff%( f? %enzamlde h)(l:cnoc% 0?Idé_ /wa(s:Vp(r:elpgrh %Xf¥om the LH(3S
L/ cy cohirpupd of prepaads) 19y a miethdd simdaryd thbkdeserited in exampieridp sield theflitioprodugias
conpouR@uRf sapiBgkipt i on 17 by a method simlar to that described in exanple

5. 06- {“ﬁﬂ@%ﬁ&é&é&*ﬁz B 80u IR, {838 bou SR SR M by

1H), 3366(nm1H)L|a)76(n32FI8(4rﬁO(nl.Hﬁ) 73840, (Hn 7.436) JH77 B8/ 1H2(brm  4H). NS APCI +

m z 3OZCMWV7ESI+§723§§?||@H]1 -chl oro- L/ cvcloheptyl L/-f 3S
-pyrrolidin-3-vnbenzam de 2- chI or O-

cl ghept
YT SHeavS AT SO PBoHs S0U TBR AT e BHECOTR il 594 M.
pr epar aionawm 743%by a nethod simlar to that described in exanple 1 to yield
the title product, 785ng (81%.

ﬂ

Example 11

N O
— )0 N .HCl
0 CH, & s H

HC CH,

tert-Butyl(3S)-3-[cyclopropylmethyl(2,3-dichlorobenzoyl)amino]pyrrolidine -1-carboxylate was prepared by
a method similar to that described in preparation 1 using the amine of preparation 13 and 2,3-
dichlorobenzoyl chioride to yield the desired product (crude).

MS APCIl+ m/z 413 [MH]" and m/z 313 [MH-Boc]"

2,3-dichloro-N-(cyclopropylmethyl)-N-[(3S)-pyrrolidin-3-yl]benzamide_hydrochloride was prepared from the
foregoing compound by a method similar to that described in example 1, purification by chromatography,
and formation of the hydrogen chloride salt, yielding the title product as a gum, 393mg (77%).

'HNMR (CD;0D, 400MHz) &: 0.09(m, 2H), 0.502(m, 2H), 0.88(m, 1H), 2.47-2.54(m, 2H), 3.01(m, 2H),
3.21(m, 1H), 3.50(m, 1H), 3.76(m, 2H), 4.42(m, 1H), 7.36(m, 2H), 7.59(d, 1H).

LCMS ELSD/APCI+ m/z 313 [MH]* 100%.

Microanalysis: Found: C, 49.52; H, 5.65; N, 7.45%. Calc. for CysH46CI.N.O.HCI.0.78H,0: C, 49.53; H,
5.70; N, 7.70%.

Example 12




1IHNVR (CD30D, 400MHz) d : 1.27(m 3H), 1.44(m 3H), 1.62(m 1H), 1.75-1
.92(m 5H), 2.49(m 2H), 3.22(m 2H), 3.49(q, 1H), 3.70(m 1H), 3.81 (m
1H), 4. 36§0020dddsessd. 35-7.52(brm 4H). MS APCl+ mlz 321 [piiis2005/60sa430l e 16
L/ -cvcl ohept yl -

L/ -f(3S)-Pyrrolidin-3-vn-2-(trifluorongbhyl)benzamn del/-cycl oheptyl -
L/-[(3S)-pyrrolidin-3-yl]-2- (trlfluororrethyl)benzam de was prepared from

t he conpound of preparation 20 by a nethod simlar to that described in
exanple 1 to yield the title produ 5Q2ny 1HNWVR (CD3CD, 400MHz) d:
1.19(m 2H), 1.32(m 1H), 1.42(m .65-1. 871(m 6H), 2.45(m 2H),
3.24(m 2H), 3.48(t, 1H), 3. 3. m_/1.5H), 4.35(m 1H),
7.49(dd, 1H), 7.69(m 1H), 7. , TNB1 ( 1H). M5 APCl+ mlz 355
[MH + . Exanple 17 :
L/ -cvcl ohexvl -L/-r(3S)-pyrrolidi n~&Vvl|-2- i f1 uoronet hvl ) benzam de

L/ -cycl ohexyl - L/-[(3S)-pyrrolidin-3-yl]\2-(trifluoronethyl)benzam de was
prepared fromthe conpound of preparatio 1 by a nethod simlar to that
described in exanple 1 to yield the title product, 460nmg (69% . 1HNMR

( CD3(I) M'g-)\l_}g)S) gjr%ﬁdul&g@-&(téﬂah%qm-ﬂp ﬂ-ylt?e?\ﬁdﬁdg Hivas 2 p@b%éféb I the
2. 20( m 1

3. 37( mcormpcgm of zprq%;e(aﬁ? Hﬁ_')by aﬂé"g%‘{j almllir'_ﬁo t%?t égg% #]H?j ir]_&xamplegﬂﬂ? Qrﬁ_&gs%wa/sg (m
1H) . MbotAREd by bimd4dhréridthgraphy Brasitishegel 8ising a gradient of Methylene Chioride: Methanol:
L/ -cvely ﬁ&@& ?g(onira( o 1, OLicthey %hXAd[mgz't&tMétwléﬁ@r eABidaY | mbsaerAgRbls CyC

| opent roI n- - | uor one
pr gpar éﬂ"‘?qn&ﬁqoﬁé Ey y Bﬂq CHNPEING,gs ﬁcﬂﬁ'{eﬁ%aﬁas‘?sr'ﬂgltgry'ewﬁ? &
descri b&xdluttmse@amphmnig (tm%yl eI d the title product, 690ngy (99% . 1HNMR

g ng?%mq@@l\@@)%@ 40{,,@6& 144 7@ 59%09' @'!)18911 {7‘%”} &45%8 mZeﬁY %%&@Wsm

7. 66( m3- 111320, ?1'10( ﬁa45ﬁ+-’|)3m76FBo% %(mlm)f’H) %FﬂcPﬁHhﬁz?o ﬁsﬁi/ﬁ] 20' éﬂbrﬁﬁz@ 19
1H), 7.64(d, 1H)
MS APCl+ m/z 343 [MH}+

Example 13
2-chloro-N-cyclopentyl-N-{(3 S)-pyrrolidin-3-yllbenzamide

2-chloro-N-cyclopentyl-N-[(35)-pyrrolidin-3-yl]benzamide was prepared from the compound of preparation
16 by a method similar to that described in example 1 to yield the title product, 640mg (74%).

'HNMR (CD;0D, 400MHz) &: 1.43(m, 2H), 1.61(m, 2H), 1.72(m, 3H), 1.92(m, 2H), 2.38(m, 2H), 3.09(q,
1H), 3.57-3.65(m, 2H), 3.79(m, 1H), 4.15(m, 1H), 7.33(m, 1H), 7.43(m, 2H), 7.49(m, 1H)

MS APCl+ m/z 293 [MH")

Example 14
2-chloro-N-cyclohexyl-N-[(3 S)-pyrrolidin-3-yllbenzamide




2.3-Dichloro-L/-f(1-nmethyl cvcl opropy

met hvn-L/-r (3S)-pyrrolidin-3-vnbenzam de hydrochl oride 2, 3-Di chl oro-

L/ - [ (1- mewbybhasywsbsspr opyl ) met hyl ] - L/ -[ (3S) - pyrrol i di n- 3- pcirhBrinsoizdes
hydrochl ori de was prepared fromthe conpound of preparation 25 by a nethod
simlar to that described in Exanple 2.t0 yield the title product as a
solid (269nmg, 100% . 1HNWR (CD3COD, 400WHz) d: 0.25-0.32(m 2H), 0.44(m
1H)1 0.50(m 0.5H), 0.60(m 0.5H)g 0.88(s, BHN 2.50-2.61 (m 2H), 2.95(dd,
1H), 3.24-3.36(m 2H), 3.57(m 1 2H), 4.52(m 1H), 7. 36-
7.45(m 2H), 7.63(d, 1H). MS AP b+ . Exanpl e 20
3-Chloro-2-nethyl - L/-f(1-meth abyl ) met hyl | -
L/-f(3S)-pyrrolidin-3-yllbenzam ydr g¢hl ori de3- Chl or o- 2- net hyl -

L/ -[ (1- nmet hyl cycl opropyl ) met hyl | ~L/ - [((3S)y pyrrolidin-3-yl ] benzam de

hydr ochl ori de was prepared fromthe cogpoynd of Preparation 26 by a nethod
simlar to that described in Exanple 2 tgjyield the title product as a
solid (310nmg, 90% . 1HNWMR (CD30D, 400MHz) d: 0.29-0.42(m 3.5H), 0.51 (m
0. 5H) , 2@hB6(-N-cycBinpxyl-B-[(3F)-pytrolidiB;yl]inzd{iay wasH)repatedSiirmhe tbihpoudid @2 pebpaftiGH)
3.1 5( 0o 4ok ( . - A, 4.51 (brs,
S5, g oot mordyod bl i 0, 1
Exanpl eHMR ( Ds0D, 400MHz) &: 0.98-1.13(brm, 3H), 1.54-1.88(brm, 7H), 2.44(m, 2H), 3.19(m, 2H), 3.44(q,

N- ( cvclapategintreHi Bl 78¢N-1H) A4S Hmy TH)PT.8437 5By Uy 2- (tri f | uor onet hyl ) benzam de
hydr och j -Quiyl (3S)-3-{(cycl obutylnmethyl) [2-(trifluoronethyl)
benzoylesg%d;]gf‘y%o%r[@ﬁf di ne- 1-carboxyl ate from preparation 28 (1.4Qg,
3.3mmmol ) was dissolved in 4N hydrogen chloride in Di oxane. The sol ution was
stirred for 1 hour and the sol vent Rampiees under reduced pressure. The

resi due was dissol ved %-%3"‘8-@;5 @nd Iniggo Hglido_;_mgshedi !with ether. The
aqueous phase was basi ous tracted with ether.
Thi s ether phase was dried over Magnesium Sulfate, filtered and the sol vent
removed under reduced pressure to afford a m which was treated with 2N
hydrogen chloride in ether, to agforgy0. 99 36%9 of the title conpound as
a white foam

2-chloro-N-cycloheptyl-N-[(35)-pyrrolidin-3-yllbenzamide was prepared from the compound of preparation
19 by a method similar to that described in example 1 to yield the title product, 785mg (81%).

'HNMR (CD;OD, 400MHz) &: 1.27(m, 3H), 1.44(m, 3H), 1.62(m, 1H), 1.75-1.92(m, 5H), 2.49(m, 2H),
3.22(m, 2H), 3.49(q, 1H), 3.70(m, 1H), 3.81(m, 1H), 4.36(m, 1H), 7.35-7.52(brm, 4H).

MS APCIi+ m/z 321 [MH]" .

Example 16




1HNMR(400MHz, CD30OD) d: 1.61- 1.72 (m 3H), 1.92- 2.03 (m 3H), 2.45 (m
1H, 2.59 (m 2H, 3.14 (m 1H, 3.26 (m 2H, 3.55 (m 1H), 3.68-3.82 (m
2H), 4. 34v0mocldspsss+7.54 (m 1H), 7.72 (m 1H), 7.80 (m ptiB200588B643m 1H).
LCVMS APCl + mz 327[VH + Exanple 22 The NRI Ki and the SRI Ki of the
conpounds of Exanples 1 to 2 1 were determ ned as follows. A selection of
the results are set out belowin Tabledd. Al of the Exanpl e conpounds
exhibited an NRI Ki and an SRI f less than 100OnM Bi ol ogi cal activity
The conpounds were tested for gkfal ty by their ability to
inhibit binding of selective rad ollo.nds ¢ human serotonin and

noradrenal i ne transporters (SEEn péctively), using
{

scintillation proximty assay tedﬂnology The SPA bi ndi ng was
performed using cellular nmenbrig prepagati ons prepared fromcell lines
expressi ng human cDNA encodi ng e¥t her or NET (hSERT, hNET), using the
radi ol i gands 3H-cital opram and 3H ni sqxet/ine. i) Cell culture nmethodol ogy
Human enbryoni c kidney cells (HEK-293) €erpressing each transporter were -
mai nt ai ned as a continuous culture, using standard cell culture techniques,

in 50 rngycueﬁepwlwv(d:;)Wdiliwm(yq»e@nﬂ}dbﬂﬁn&tr@Mnﬁaﬁd@wss fp@arpafwnna@ﬁitmd 6dmpoutid 325
cn2 fl §§e§§ratl %o3ngym rgetbgd ﬁ}gnlﬂa'?lmt At d!a%cgbe%t @%%g%rﬁ?\{)fe thet titl p%(j}pgﬁﬁw%gﬁz )Cel I's

wer e confluen

cel | ha'ﬂN@ﬁt(pﬂgODt HOMIzb At h19f@dRdn Wigén. r1é;ir)r01/é?dmf B 1t¢5e1 ﬁﬁﬁblﬁﬁyeﬁr%ﬁﬁd?ﬂ)he
cel |'s \geafn,iaMyUDas©d HYV 3 98(8,8).8H) b 3R MC T 8ik)| @es(&phu? 7049 (ddSh ey eount 1H), BT Ng
signs g& q ﬁggcgﬁtlon The cells were subsequently knocked fromthe base of
the f1 a5k "4 leted by centrifugation for storage (frozen at - 80 BQO)
prioriMSAEﬁM*ﬁﬂSQEmMﬂ?ﬁ Cel  ul ar nmenbrane preparation Cell pellets were
thawed on ice and resuspended in 3 nL of nmenbrane preparation buffer (see
Medi a and Buffers for conposition) per of packed cell volunme, using a
vortex m xer to disperse the cell gﬁ?@i—f}

N-cyclohexyl-N-[(35)-pyrrolidin-3-yl}-2-(trifluoromethyl)benzamide was prepared from the compound of
preparation 21 by a method similar to that described in example 1 to yield the title product, 460mg (69%).
'HNMR (CD;0D, 400MHz) &: 0.95-1.08(m, 3H), 1.52-1.73(m, 7H), 2.08(m, 1H), 2.20(m, 1H), 2.79(m, 1H),
2.96(m, 1H), 3.06(m, 1H), 3.21(dd, 0.5H), 3.37(m, 1.5H), 4.06(m, 1H), 7.42(dd, 1H), 7.65(m, 1H), 7.72(m,
1H), 7.79(m, 1H).

MS APCI+ m/z 341 [MH]" .




After incubation on ice for 10 m nutes, the suspension was honogeni sed for
four individual 10 second intervals using a hand-held honbgeni ser. The
honogenatwowass/dskssn centrifuged at 1075 x g for 20 m nutres/ B0 0d36s3 The
supernatants were then collected and retained. Initial cell & nuclei
pellets (P1) were subsequently rehonnggnised and centrifuged using the
conditions cited above, and the supern Pants coll ected and pooled with

those retained fromthe first gpﬂ%. The pool ed supernatants were

centrifuged at 35000 x g for 3 teg at 4BC and the supernatants
di scarded. The pellets (P2) were |then resuilag;-d in 1l nL of menbrane
preparation buffer per 1 nlL of HE optgl nat~yacfked cell volunme. Protein

concentrations were then neasufe )
frozen in aliquots of set volume apdl stgred at - 80 9C prior to use in
assays. Hi) Assay net hodol ogy A “Deter¢fi nayi on of Optimal Assay Conditions
for Individual Menbrane BatchesThe spegifif SPA bead type differed for each
transporter, wheat germ aggl utinin-coate ttriumsilicate (YSi WGA) SPA-
beads were used for hSERT and WGA- coat ed pol yvi nyltol uene (PVT WGA) SPA
beads fmcyclopntyl-asE5y-pyrrofidin-3-gRe-(trifudtonietryfbereamida neasuseshredo pérh rBé compound of

Ry . v s roc T and
Cpeci f PRy ROl SO Fe ke Tt e PP, BAGIGORETT
hNET) wENMRUEEOD, FREMHZR - 4¢ (T 8HE A Ot FBnt7¥Bwm dBh 2r4d . @h)\iead (B x Prle 383 as

a per cergrgm7eyn, .59, 4.06(, 1H) A58 dHR I7iee @i A Hy,oNTARM! 1HH! 7.80Imt MH)gi ve an
esti mat 8§Cﬂq1z%?ﬂpgklgand depl etion. The radioligand depletion in assays

menbrane suspension was finally

for bot ranspo was | ess than 30% to ensure that there was sufficient
radi ol i gand avail able for binding. The |ligand depletion value was al so used
for selecting the optimal assay con 9 when using new bat ches of

menbr anes. ZHBicAbiolp(1-shelicyclapro itHyi)-9/- iporrdligiaraclilbénzarhide h REitd Ve

transporter was determ ned for eaeg nbr ane batch at the selected protein
syachi

and bead concentrations. This wa Rved by the determ nation of the KD,
the concentration of free rglol Lgand Jat ich % of the transporter

bi ndi ng sites were occupied. Thg ) KEQF%?;ngga?oligand at a batch of
menbr anes was determ ned from ! roma m m of

*

H  Hcl
2,3-Dichloro-N-[(1-methylcyclopropyl)methyl]-N-[(3S)-pyrrolidin-3-yl]benzamide hydrochloride was

prepared from the compound of preparation 25 by a method similar to that described in Example 2 to yield
the title product as a solid (269mg, 100%).

'HNMR (CDsOD, 400MHz) &: 0.25-0.32(m, 2H), 0.44(m, 1H), 0.50(m, 0.5H), 0.60(m, 0.5H), 0.98(s, 3H),
2.50-2.61(m, 2H), 2.95(dd, 1H), 3.24-3.36(m, 2H), 3.57(m, 1H), 3.75-3.87(m, 2H), 4.52(m, 1H), 7.36-
7.45(m, 2H), 7.63(d, 1H).

MS APCI+ m/z 327 [MH]" .

Example 20

3-Chloro-2-methyi-N-




three separate assays. The nmean KD was subsequently used for all assays
usi ng the nenbrane batch profiled to enable determ nation of Kl val ues of
conpoundswetuahi/sessusi ng t he net hod deternmi ned by Cheng aod/1Brwssabiz (Cheng
YC and Prusoff WH Rel ationship between the inhibition constant (K1) and

t he concentration of inhibitor which csgses 50% i nhi bition of an enzymatic

react i gIonidRl-SRAJLA Rﬁﬁ\%@@}g}l@?%ﬁlgm%ﬁyl]z gﬁ?’p&ggmahﬁ'{l}g’aﬁﬁ&%ep ng&rg&?érlde was

Bead/ nenbr ane cofnpl ex pr
t hawed PERAPE &0 Hig corpRHyd b Prergatien.36hy A Melbrd similanto that deecsiedsin &xamnle 319 Vield
assay Meftifieprodithas deiidl310mg,200ed)en pre-coupl ed by incubating the

pr edet 0 S t ure
of 4 cq?'i'?ﬁié%ﬁf""‘&’@ugﬂad‘m)‘?g* 190 e Beb Bk 38l 2oty 270 B
at 865211} 352 Q\w)e%w(whw)r 28rBHERMMY 15,1350 (k) r BES BHma2H), muarssw
buffer?Qmmwuh)szsmnnjwashi$Hﬁp then repeated. The final pellet was then
r esuspeRdash ﬁ @x buffer at the specific concentration required for the
final assay. Ligan dreparatlon An aliquot of [3H]-radioligand stock was
diluted in assay buffer to give a pre-determned final assay concentration
| ess than the equilibrium dissociat edimgi®syst ant (KD) val ue. Conpound pl ate
preparatlonAhIcte cp DO, wer e p ec.reo at a ?gncentratlon of 4 MMin
100 % di net hy . PVBO— T ottty Satip : Seamere di | ut ed
in 0.75 % DVSO i n ddH20 to give approprlate test concentratlons in a 384
well plate to give a final volume of 20 mL.-The sane vol une of assay
buffer was added to specific wells of the pljate to enabl e subsequent
measur enent of total radioligand bi ngrng i t hermore, 20 nL a high
concentration of conpound specific reEnsporter assay was
subsequent|y added to predeterm ned W gfeternine non- speci fi ¢ bi ndi ng
(NSB). Fluoxetine (10 Mfinal assay concen ion) was used for hSERT and
desi pram ne (40 M final ‘assay concg?iiééto ) for hNET. For each individual
N

to

transporter assay, 20 nmL of the prégpar seci fic radioligand was added to
each wel |

H
.HCI

Tert-butyl (3S)-3-{(cyclobutylmethyl) [2-(trifluoromethyl) benzoyl]lamino} pyrrolidine-1-carboxylate from
preparation 28 (1.40g, 3.3mmol) was dissolved in 4N hydrogen chloride in Dioxane. The solution was
stirred for 1 hour and the solvent removed under reduced pressure. The residue was dissolved in water
and the solution washed with ether. The aqueous phase was basified by adding aqueous NaOH and
extracted with ether. This ether phase was dried over Magnesium Sulfate, filtered and the solvent
removed under reduced pressure to afford a gum, which was treated with 2N hydrogen chioride in ether,
to afford 0.99 g (86%) of the title compound as a white foam.

'HNMR(400MHz, CD,0D) &: 1.61- 1.72 (m, 3H), 1.92- 2.03 (m, 3H), 2.45 (m, 1H), 2.59 (m, 2H), 3.14 (m,
1H), 3.26 (m, 2H), 3.55 (m, 1H), 3.68-3.82 (m, 2H), 4.34 (m, 1H), 7.54 (m, 1H), 7.72 (m, 1H), 7.80 (m,
1H), 7.85 (m, 1H).

LCMS APCI+ m/z 327[MH]*

Example 22

The NRI Ki and the SRI Ki of the compounds of Examples 1 to 21 were determined as follows. A selection

of the results are set out below in Table 1. All of the Example compounds exhibited an NRI Ki and an SRI
Ki of less than 100nM.



of the final assay plates (containing conmpound solutions). Subsequently, 20
m L of the correspondi ng bead/ nenbrane conpl ex was added to each well of

t he fi nalwessayspdsat e, ensuring that the suspension waspoirABzhos®Isk43 The

pl ates were then seal ed and incubated, with shaking, for 1 hour at room
tenperature. The plates were subsequent I ncubated for an additional 6
hours, with dark adaptation, prior to ading. C. Data analysis The assay
Wi ndow%ﬁ@@ﬂf-ﬂ% ndi ng) per plate was cal cul ated by subtracting the nean
NSB readings (in counts per mnute, or cpm fromthe nean of total binding

readi n bsequent | : -per wel | (with oean B subtracted
ere e ctBRRGL e obd o BREMES BERAG) o coufyh bl BRad O3 RHRS FREGHRs,
of radiabMedwman iseigteint ands ecadrenalinegansrartersTAER B aniNEBgeshertively], vsingerintitplipmst
the commﬁsfyabsa?]@sp{) tbéﬂi\ol@@ﬁﬂﬂé’?ﬁ? Pﬂashgda@mt 3 oanet%l BB céllar makbRihé %i{aratitons
concentrati e t curve wa | 0 e da I n - nmet.er
og1 < erebeiss o i1 Thetetar st rpine 55K ReasPE sthe ST NeT (8T FRET Sitthe
concentthexailioigands “tenitploprath andditinisexbtio® i nhi bit 50% of the specific binding
at the neurotransmtter transporter). The inhibitory dissociation constant
(K) value was then cal culated fromthe |1C50 val ue using the Cheng- Prusoff
equation Foll ow ng determ nation of individual K, values for conpounds
test ed, aip oveCell tulyee methadologgan was cal cul ated together with 95%
confidence intervals and n values, where n is the total nunber of
i ndi vi dual Klval ues. The resulting Kj data of conpounds, Exanples 1-18, can
be seeumaneawryenic kidngy calp dikK-a97) eBUﬁﬁé\Q;ﬁWSMFP@@F wergrroaintainggbzb aieaniiveNg 10
% (W V)oultliré) ugmg GtanE@d ZeMvuikurdiebliridiies an 60imMLUS QFowth %uiamggsée\m&i@@ka Butfers iyt
HIVEEFSH%%EWSE@% iE}(: 2?5\%\%/32 Mﬁ%?&@? ‘—%Si(ﬁ) arrlg.llml |fie%eart]r%sep (Iarg w'&L\E %%zl prger?t%gls were

passaged from a 90 % confluent monolayer at a ratio of 1:3 - 1:4.

For cell harvesting, the growth medium was removed from the monolayer and the cells were incubated

with cell dissociation solution (Sigma) until showing signs of dissociation. The cells were subsequently

knocked from the base of the flask and pelleted by centrifugation for storage (frozen at - 80 2C) prior to

further use.
if) Cellular membrane preparation

Celi pellets were thawed on ice and resuspended in 3 mL of membrane preparation buffer (see Media and
Buffers for composition) per 1 mL of packed cell volume, using a vortex mixer to disperse the cell pellet.
After incubation on ice for 10 minutes, the suspension was homogenised for four individual 10 second
intervals using a hand-held homogeniser. The homogenate was then centrifuged at ‘1075 x g for 20
minutes at 4 °C.

The supernatants were then collected and retained. Initial cell & nuclei pellets (P1) were subsequently
rehomogenised and centrifuged using the conditions cited above, and the supernatants collected and
pooied with those retained from the first spin.

The pooled supernatants were centrifuged at 35000 x g for 30 minutes at 4 2C, and the supernatants
discarded. The pellets (P2) were then resuspended in 1 mL of membrane preparation buffer per 1 mL of
the original packed cell volume. Protein concentrations were then measured and the membrane
suspension was finally frozen in aliquots of set volume and stored at - 80 2C prior to use in assays.

i) Assay methodology

A. Determination of Optimal Assay Conditions for Individual Membrane Batches



2 ML-glutam ne (diluted from 200 mM stock) 25 nM HEPES (diluted from1l M
stock) 250/ g/ nL geneteci n MEMBRANE PREPARATI ON BUFFER 20 mM HEPES (dil uted
from 1M swokoemstds4ddH20), pH 7.4 at roomtenperature, $CINBLHOHH034430C.
Prior to use, one conplete protease inhibitor tablet was dissolved per 50
mL of buffer. Assay Buffer (1.5 x final_assay concentration) 30 mM HEPES
(diluted from1 Mstock with ddH2O and8180 nM NaCl (diluted from5 M stock
wi t h ddiBe@pectiaBrA Reag type, diffpried dpsatit TiRnaPorier.J¥negt garmAugletininrcagted vitriu, gilicate
conpourfdSi WGA) 8PA beduts wees bsed forhSERE and WG Alcoateaipelyninyleluene (BT WGHW) SAAcheads N
model s fé\’%N(EqusQ .:Fcl}lgﬂd’h%fghmf feRBla JJ&S, fifnbi\ ﬁéénf?&tigﬁs &%BQPH@%%r%&QNere
fn | Ing to the to

treatnent of nedropathic pain nay be neasured accor oW Nng
t est prdﬁfeHE‘BPq Ani mal s: Mal e Sprague Dawl ey rats are housed in
appropriately sized groups. Al aninmals are kept under a 12h |ight/dark

le (i OO n). i . i Bitum Al
cpor i EED Eacdibs e o d8hbebpe TRl b B e ool corivem
accor davese usdck fihe lnesayidiee reioligard geTbanRtoN(WGisi exessacCasE pereeitage sy thiciotal e -

Chr oni Gadi@igatd EdnckRtioriolUgive A-Ebtinaleddt e fRloligdhd MRHIERIRATHY RdBRjaRd §BSetioRin Of

{Benne o8 ool GRePeRc o Ret B MO B 7 KoY s PR p Ry, fiadevl
di sor ddorsbingfingodhe ligedsdepletion Valdeewashaisoeused dor sefecigrthe Patimal 38ag Eorkdlions $H68) |

Ani nal g,sRf R BABRIPemBAngd.t h @ 2% i sof | uorane/ G2 m xture. The right hind
' 1%iodine. Animals are then transferred to

thigh iis shaved and swabbed w th ) t
a hgme(ﬁ‘ﬁ é? Fibe e ARestic £ %ﬂ'g'??ﬂgd&'r‘a% fesRpClife HaNEPPrbYRYIREMART fos FaRPeRARe
mai nt aibatet atithe isalgcted pyinyandi tizad coroerdratioms €T hisTas &kileved by theudetetrinibpatipntdh ehel Kpne

of the i BbRHAGn of AEe LRI damrﬁéhisfa waweeuanép&eépaicg&b &b wsogeugféh.e of the
t hi gh B}/‘ | unt di ssection rough biceps tenoris. About Shm o erve is
freed S)f'i'eﬁﬁlKthB' 3 F?@'og@i“ﬁtaf a b@ﬁch ptfpgratgrpraﬁ?,wqﬁpetermmed from data from a minimum of

three separate assays. The mean Ky was subsequently used for all assays using the membrane batch
profiled to enable determination of K; values of compounds studied using the method determined by
Cheng and Prussoff (Cheng YC and Prusoff WH. Relationship between the inhibition constant (K;) and the
concentration of inhibitor which causes 50% inhibition of an enzymatic reaction. Biochem Pharmacol
1973; 22:2099-3108.)

B. Assay protocol

Bead/membrane complex preparation

The required amount of membrane was thawed on ice and added to a predetermined volume of bead
suspension in assay buffer. The beads were then pre-coupled by incubating the predetermined protein
guantity per mg of bead on a shaker at a temperature of 4 2C for 2 hours.

Subsequently, the bead/membrane complex was spun down at 865 x g for 5 minutes. The resulting pellet
was resuspended in assay buffer and this spin/'wash step then repeated. The final pellet was then
resuspended in assay buffer at the specific concentration required for the final assay.

Ligand preparation

An aliquot of [3H]-radioligand stock was diluted in assay buffer to give a pre-determined final assay
concentration less than the equilibrium dissociation constant (Kp) value.

Compound plate preparation



inserting forceps under the nerve and the nerve gently lifted out of the
thigh. Suture is pulled under the nerve using forceps and tied in a sinple
knot untiwobésgatssaesi stance is felt and then doubl e knettras2003besesm ocedur e
is repeated until 4 ligatures (4-0 silk) are tied |oosely around the nerve
wi th approx 1mm spacing. The incision |§ closed in layers and the wound
treated with topical antibiotics. Stre ozocin (STZ)-induced di abetes
neuropathy in the rat D abetes is induced by a single intraperitoneal

i nj ect iANResdEorBfduREs Vit prepared 4talondekgatioh bbsinMyin ddG% ainvetitl suipHdXiB&(BMSO) fran
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10, 15 pl antar surface of hind paws. Each von Frey
hai r §'”%6§Tqyé’g"“te8tr%"ﬂ@q %IT a maxi mum of 6 sec, or until a withdrawal

response occurred. Once a vvlthdravval response to a von Frey hair is

est abl igghgshn xﬁéﬁﬁd@%nb&rﬁaﬁa&@? t2§ gL oﬂh@rpt‘épﬂrgd %éé?lctrgtﬁollééﬂmddg@ {ooé@(cﬁ ey one

that produced a w thdrawal, and subsequen r enai
in des (98% fing! AE3Y Plalesq\Gamang, ﬁ?WWH@%wﬂPﬂar eq'ﬂﬁf‘@’ﬁ rq0sHL ?ﬂ@%ﬁ%ﬁ%@%f‘%r ce
of 269 bead/tnembiase pamplaswasedddedi® exch mietl bithe final esqagplee, etdwisg tftaptf1e$esneeslom he

cut of f,0aig wefFﬁaﬁn, Ip?aglalsrmlre s de%h Qn?ln%a@@%th%ﬁ%@dfo} R hs&va%rogmeﬁﬁera

| owest _anount require | CIt response 1s recor

wi t hdr Jﬁaplafq%mbapqmmncvwegﬁ%r@ addjtiongl; §choyrs UUWﬁ"&aantaH%‘T PHIdO Badifg-esent
if animals respond to a stimulus of, or less than, 4g, which is innocuous
in nal%?D%éEﬁa géeld MI, Bramnel | S Hughes J, Singh L. Detection of static
and dy nts of mechani cal aIIodynla In rat nodels of neuropathic
pai n: are t hey S|gnalled by distinct primary sensory neurones? Pain, 1999;

83: 303-Thd JassdyyRdOwC(sdcliie Biviih@ per plate was calculated by subtracting the mean NSB readings (in
counts per minute, or com) from the mean of total binding readings. Subsequently the cpm read per well
(with mean NSB subtracted) were expressed as a percentage of the plate window to determine the
amount of radioligand bound to the transporter.
These values were plotted against the concentration of the compound tested and a sigmoidal inhibitory
concentration effect curve was fitted to the data using a four-parameter logisitic equation and free-fitting
parameters to give an ICs, value (the concentration of compound required to inhibit 50% of the specific
binding at the neurotransmitter transporter).
The inhibitory dissociation constant (K;) value was then calculated from the 1C;, value using the Cheng-
Prusoff equation

Following determination of individual K; values for compounds tested, an overall geometric mean was
calculated together with 95% confidence intervals and n values, where n is the total number of individual
K; values. The resulting K; data of compounds, Examples 1-18, can be seen in Table 1.

iv) Media and Buffers

hSERT Cell Growth Medium

DMEM, 10 % (w/v) dialysed FCS

2 mM L-glutamine (diluted from 200 mM stock)
25 mM HEPES (diluted from 1 M stock)

250 pg/mL genetecin

hNET Cell Growth Medium



Dynam c al l odynia is assessed by lightly stroking the plantar surface of
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pain may be neasured according to the follow ng test protocols. Hotplate
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4 wound clips. | rmedr at el y after surgery animals are placed in individual

pl exi gl ass ¢ ranh Enee—t tie—gia f eﬂ—f—romthe anaest hetic the
abdom nal bodv post“ﬁ?es are re%%‘rdbg')r n 3Q mn bids 4t various tine poi nt s.
Postures scofed arethunpback posi®ion, dontrad®ion off the nuscle of the
abdonen asso¢iated @ Ut inward nogenmenty of tnhg nhind|linb, stretching

14 11 9
20 3 14

The compounds can also be tested in specific disease models, such as the pain models as follows:
Neuropathic pain

The activity of a compound in the treatment of neuropathic pain may be measured according to the

following test protocol.

Animals: Male Sprague Dawley rats are housed in appropriately sized groups. All animals are kept under
a 12h light/dark cycle (lights on at 07h 00min) with food and water ad libitum. All experiments are carried
out by an observer blind to the treatments and in accordance with the Home Office Animals (Scientific

Procedures) Act 1986.

Chronic constriction injury (CCI) rat mode! of neuropathic pain

The CCl of sciatic nerve is performed as previously described by Bennett and Xie (Bennett GJ, Xie YK. A
peripheral mononeuropathy in rat that produces disorders of pain sensation like those seen in man.
Pain:33:87-107, 1988). Animals are anaesthetised with a 2% isofluorane/O2 mixture. The right hind thigh
is shaved and swabbed with 1% iodine. Animals are then transferred to a homeothermic bianket for the



of the body and squashing of the |ower abdonen against the floor. Each of

t hese behaviours is scored as one posture. Brennan Experinental Procedure:
Mal e Spr agoeodsstssy rats are placed i nto an anaest heti c pclraBives/omass
anaesthetised with a 2% isofluorane Q2 m xture. During surgery, anaesthesia
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housed in accordance with National Institutes of Health guidelines in a
vivari um ITB.I nt a| ned at 22 0C with a 12- hour alternating light-dark cycle,
: dynamicaliodydia) i hi t um The sarcoma I nj ection protocol
which is used has been descri bed After induction of general anesthesia

with agtalnegﬁl g;l on of isofluran (2%, a superficial incision is made in the

skin "he patella, using Mora scissors. The patellar ligament is
then cApimalsase brhiteatedie wirgrheliera desheagen eriafite tha assessment ohatbynim uSeticraliedynia is
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canal K‘o?ceC(B%a eI PQ J %I é 1%' 1§ an rde26p g"’}érﬁé’m the pTanFar surPace of hind paws. Each von Frey hair
is applied to the paw for a maximum of 6 sec, or until a withdrawal response occurred. Once a withdrawal
response to a von Frey hair is established, the paw is re-tested, starting with the filament below the one
that produced a withdrawal, and subsequently with the remaining filaments in descending force sequence
until no withdrawal occurrs. The highest force of 26g lifts the paw as well as eliciting a response, thus
represented the cut off point. Each animal has both hind paws tested in this manner. The lowest amount
of force required to elicit a response is recorded as paw withdrawal threshold (PWT) in grams. Static
allodynia is defined as present if animals respond to a stimulus of, or less than, 4g, which is innocuous in
naive rats (Field MJ, Bramwell S, Hughes J, Singh L. Detection of static and dynamic components of
mechanical allodynia in rat models of neuropathic pain: are they signalled by distinct primary sensory
neurones? Pain,1999;83:303-11). |

Dynamic allodynia
Dynamic allodynia is assessed by lightly stroking the plantar surface of the hind paw with a cotton bud. To

avoid recording general motor activity, care is taken to perform this procedure in fully habituated rats that
are not active. At least two measurements are taken at each time point, the mean of which represents the
paw withdrawal latency (PWL). If no reaction is exhibited within 15 sec the procedure is terminated and
animals are assigned this withdrawal time. A pain withdrawal response is often accompanied with
repeated flinching or licking of the paw. Dynamic allodynia is considered to be present if animals respond
to the cotton stimulus within 8 sec of commencing stroking (Field et al, 1999).

Nociceptive pain



initial core is mude, a 29-gauge needle is used to nake the final pathway
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the dental resin plug. Then, 20 i | S-mninmum essential nmedia (Sigm; sham
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is injected using a 29-gauge needle and a .25 cc syringe. To prevent
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achi evg;cyg‘lwh?ng é%%g%oqé\?\ound clips (Becton Dickinson, San Jose, California).
wund clips are renoved at day 5 to prevent interference with behavioral

t esti nglotpsessnment of static and dynam c all odvnia Static allodvnia.

Animal s are habituated to wire bottomtest cages prior to the assessnent of
allodynia. Static allodynia is evaluated by application of von Frey hai rs
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filaments in descending force sequence until no w thdrawal occurrs. The

hi ghest force of 26g |ifts the paw as well as eliciting a response, thus

r epr es @vatgphiydterectarny @\YX)poi nt. Each ani mal has both hind paws tested in this
manner. The | owest anount of force required to elicit a response is
recorded as paw w t hdrawal threshol d gPWI' in grans. Static allodynia is
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cott Ons&ﬂ%‘s a-Eg the skin closed using 4 wound clips. - Immediately after surgery animals are placed in
individual plexiglass chambers. Once the animal has recovered from the anaesthetic the abdominal body
postures are recorded in 30 min bins at various time points. Postures scored are humpback position,
contraction of the muscle of the abdomen associated with inward movements of the hind limb, stretching
of the body and squashing of the lower abdomen against the floor. Each of these behaviours is scored as

one posture.
Brennan

Experimental Procedure: Male Sprague Dawley rats are placed into an anaesthetic chamber and
anaesthetised with a 2% isofluorane O, mixture. During surgery, anaesthesia is maintained via a nose
cone. The plantar aspect of the right hind paw is cleaned with 50% ethanol. A 1cm long longitudinal
incision is made with a number 11 blade through the skin and fascia of the plantar aspect of the foot,
starting 0.5cm from the proximal edge of the heel and extending toward the toes. The plantaris muscle is
elevated using forceps and incised longitudinally, the muscle origin and insertion remain intact. After
haemostasis with gentle pressure, the skin is closed with two simple sutures of braided silk.

Mono-lodoacetate (MIA)-induced OA model

Male 6 weeks-old Sprague-Dawley (SD, Japan SLC or Charles River Japan) rats are anesthetized with
pentobarbital. Injection site is shaved and cleaned with 70% ethanol. 25 ul of MIA solution or saline is
injected in the right knee joint using a 29G needle. 7, 14, 19 and 20 days after the MIA injection, train rats
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CRA- I n%ﬁ&:ﬂo%ogmllep %wh’ﬂg, gg’&rﬁé En?ecéio'ﬂ) [salhjécted using a 29-gauge needle and a .25 cc
syringe. To prevent leakage of cells outside the bone, the injection site is closed with dental resin, followed
by copious irrigation with filtered water. Wound closure is achieved using auto wound clips (Becton
Dickinson, San Jose, California). Wound clips are removed at day 5 to prevent interference with
behavioral testing.

Assessment of static and dynamic allodynia

Static allodynia.
Animals are habituated to wire bottom test cages prior to the assessment of allodynia. Static allodynia is

evaluated by application of von Frey hairs (Stoelting, Wood Dale, lllinois, USA.) in ascending order of
force (0.6, 1, 1.4, 2, 4, 6, 8, 10, 15 and 26 grams) to the plantar surface of hind paws. Each von Frey hair
is applied to the paw for a maximum of 6 sec, or until a withdrawal response occurrs. Once a withdrawal
response to a von Frey hair is established, the paw is re-tested, starting with the filament below the one
that produces a withdrawal, and subsequently with the remaining filaments in descending force sequence
until no withdrawal occurrs. The highest force of 26g lifts the paw as well as eliciting a response, thus
represents the cut off point. Each animal has both hind paws tested in this manner. The lowest amount
of force required to elicit a response is recorded as paw withdrawal threshold (PWT) in grams. Static
allodynia is defined as present if animals respond to a stimulus of, or less than, 4g, which is innocuous in
naive rats (Field MJ, Bramwell S, Hughes J, Singh L. Detection of static and dynamic components of
mechanical allodynia in rat models of neuropathic pain: are they signalled by distinct primary sensory
neurones? Pain,1999;83:303-11).

Dynamic allodynia



Mal e 7-week-old SD rats are fasted overnight. CFA (300 ng of Mycobacterium
Tubercul osis H37 RA (Difco Laboratories) in 100 L of liquid paraffin
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body weight) 1s given orally at ours after the carrageenin injection.
The paw wi t hdrawal threshold (grarr) i s measured by anal gesi neter (Ugo
Basi | e)Raatanthdat palv withdfawal and 7.5 hours after the carrageenin injection.
(Randall LO & Selitto 1J. , Arch. Int. Pharmacodyn. 111, 409 419, 1957)
Carr aaeepan- | nduced Thermal Hyperalgesia (CITH) in the Rat
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the ri ght hi nd rPaw and baseline recordings of PM are taken 2 hr post
adm ni i sceral pain The activity of a conpound in the treatnent

of visceral pa| n may be neasured according to the follow ng test protocols.
Experimental procedure: Animals are examined for hypersensitivity in the weight-bearing test, using an
“incapacitance tester” (Linton Instruments, Diss, Norfolk, U.K.). Rats were positioned with their fore limbs
up on a perspex slope and hind limb weight distribution was measured via force transducers under each
of the hind paws. Each animal is placed in the apparatus and the weight load exerted by the hind paws is
noted. The difference in weight bearing is calculated by subtracting the ipsilateral (injured) paw from the
contralateral paw (normal) and this constitutes the raw data.

Inflammatory pain

The activity of compound in the treatment of inflammatory pain may be measured according to the

following test protocol.

CFA-induced weight bearing deficits in rats

Male 7-week-old SD rats are fasted overnight. CFA (300 ug of Mycobacterium Tuberculosis H37 RA
(Difco Laboratories) in 100 uL of liquid paraffin (Wako)) is injected into the rat’s right hind footpad. Two
days after the administration of CFA, the changes in hind paw weight distribution between the left
(ipsilateral) and the right (contralateral) limbs are measured as an index of pain by using Linton
Incapacitance tester (Linton Instrumentation, UK). The test compound suspended in 0.1% MC (Wako) is
administered orally in a volume of 1 mL per 100 g body weight. Each animal is placed in the apparatus
and the weight load exerted by the hind paws is measured before, 1, 2 and 4 hours after drug

administration.



Several nodels are available to determine if a conpound is effective in
treating disorders of the viscera. These nodels include a LPS nodel

( Eut anenewbl 2046/3bs84J Phar macol Exp Ther 2000 295 (1): 162¢T)iB2085/40888 nodel
(Diop L. et al, Gastroenterology 1999, 116, 4(2): A986), a |BD nodel

(A enmett D, Markham A, Drugs 2000 Apr;59(4):929-56), a pancreatic pain
nmodel (lIsla AM Hosp Med 2000 Jun; 61 (©%:386-9) and a visceral non

di gestive pain nodel (Boucher Met al, J Urol 2000 Jul;164(1):203-8).
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The activity of a compound in the treatment of visceral pain may be measured according to the following

test protocols.

Several models are available to determine if a compound is effective in treating disorders of the viscera.
These models include a LPS model (Eutamene H et al, J Pharmacol Exp Ther 2000 295 (1):162-7), a
TNBS model (Diop L. et al, Gastroenterology 1999, 116, 4(2): A986), a IBD model (Clemett D, Markham
A, Drugs 2000 Apr;59(4):929-56), a pancreatic pain model (Isla AM, Hosp Med 2000 Jun;61(6):386-9) and
a visceral non digestive pain model (Boucher M et al, J Urol 2000 Jul;164(1):203-8).

TNBS-induced chronic visceral allodynia in rats

In this experimental model of colonic distension in awake rats, previous injection of trinitrobenzenesulfonic
acid (TNBS) into the proximal colon lowered the visceral pain threshold.

Materials and methods: Male Sprague-Dawley rats are used. The animals are housed 3 per cage in a
regulated environment (20 = 1°C, 50 £ 5 % humidity, with light 8:00 am to 8:00 pm). At day O, under
anesthesia (ketamine 80 mg/kg i.p.; acepromazine 12 mg/kg i.p.), the injection of TNBS (50 mg/kg in
ethanol 30 %), or saline (1.5 ml/kg) for control rats, is performed into the proximal colon wall (1 cm from
the cecum). After the surgery, animals are individually housed in polypropylene cages and kept in a



el ectrodes are inplanted in the abdom nal external oblique nuscul ature,
just superior to the inguinal |iganent. Electrodes are exteriorized on the
back of twe w@&nlsessad protected by a gl ass tube attachedpto/Bivessissss
Animal s are individually housed in pol ypropyl ene cages and kept in a
tenperature-controlled room (21 0C). Food (UAR pel l ets, Epinay, France) and
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Electromyographic recordings begin five days after surgery. The electrical activity of abdominal striated
muscles is recorded with an electroencephalograph machine (Mini VIl Alvar, Paris, France) using a short
time constant (0.03 s) to remove low-frequency signals (< 3 Hz) and a paper speed of 3.6 cm/min. Spike
bursts are recorded as an index of abdominal contractions.

Distension procedure: Rats are placed in plastic tunnels (6 cm diameter x 25 cm long), where they cannot
move, escape, or turn around, in order to prevent damage to the balloon. Animals are accustomed to this
procedure for four days before rectal distension in order to minimize stress reactions during experiments.
The balloon used for distension is an arterial embolectomy catheter (Fogarty, Edwards Laboratories Inc.).
Rectal distension is performed by insertion of the balloon (2 mm diameter x 2 cm long) into the rectum, at
1 cm from the anus, and catheter is fixed at the base of the tail. It is inflated progressively with tepid water
by steps of 0.4 ml, from 0 to 1.2 ml, each step of inflation lasting 5 min. To detect possible leakage, the
volume of water introduced in the balloon is checked by complete removal with a syringe at the end of the
distension period.



substituted by at | east one substituent independently selected from

C .8al kyl, d - al koxy, OH halo, CF3, OCF3, SCF3, hydroxy-C - alkyl, and
provi ded wbabosatseseast one of RL, R2 and R3 is ot her theaoThB2085/0036430npound
according to Caiml, wherein: RLis d, Br, F, I, CF3, Me or Et; and R2
and R3 are each independently H d, Br, F, 11CF3, Me or Et 3. A conpound
according to Claim2, wherein: RL and @ are each independently C, Br, F,
l, M or Et; and RBis H d, Br, F, I, Me or Et. 4. A conpound accordi ng
to Cl aClimk: or Caim2, wherein: RLis O, M or CF3; Ris H d or F, and
R3is H d or F. 5. A conmpound according to any of Clains 1 to 4, wherein
R4 is C3.7 cycloalkyl. 6. A conpound according to any of Clains 1 to 5,
whereih a $§°W“"A°Kfﬁfﬁ‘6@rﬁ'ﬂ according to aim1 which is: 2,3-dichloro-

L/ -cycl opentyl -/V-[(3S)-pyrrolidin-3-yl], 2,3-dichloro-

L/ -cycl opentyl -4-fluoro-L/-[(3S)-pyrrolidin-3-yl]benzam de, 3-chl oro-

L/ -cycl opentyl -2-mgt hyl - L/ -[ (3S) Rpyr r@l i di n- 3-yl ] benzam de,

L/ -cycl opentyl - 3-fl uor o- 2- mﬁ? (3S) - QRyrrolidin-3-yl]benzam de,
2-chloro- L/-cyclopentyl-3-fhs [ “géﬁgbygdin-3-y|]benzanide,

2, 3-di chl oro- L/-cycl ohexyl -L/ -pyrrolidin-3-yl] benzam de, 2-chl oro-

L/ -cycl ohexyl -3-fluoro-L/-[ (385 ¢#r ol | Q- 3-yl | benzam de,

/'V-cycl ohexyl - 3-f | uor o- 2- nethyl - II/ - [(B@rrol i di n-3-yl]benzam de,

2, 3-di chl oro-/V-cycl obutyl -/ V-[(g&S) - pyNLalNHi n¥3-yl ] benzam de,

L/ -cycl obutyl methyl -2 3-dichloro- L/-[(3S)-pyrrolidin-3-yl]bbnzam de,
and pharmaceutically and/or veterinarily acceptable derivatives thereof, wherein:

R', R?, R® and R are each independently H, Cl, Br, F, |, CF3, OCF, Me or Et;
R*is het or C; cycloalkyl optionally substituted by C,.4 alkyl, C,.4 alkoxy, alkoxyalkyl containing 2 to 4

n-
n-

carbon atoms or -S-(C,.; alkyl);

aisOor1;and

het is a non-aromatic 4-, 5- or 6- membered heterocycle which contains at least one N, O or S
heteroatom, optionally fused to a 5- or 6- membered carbocyclic group or a second 4-, 5- or 6-membered
heterocycle which contains at least one N, O or S heteroatom, wherein the het group is optionally
substituted by at least one substituent independently selected from C,.galkyl, C,.galkoxy, OH, halo, CF3,
OCF3;, SCF3, hydroxy-C,.galkyl, Cy.4alkoxy-C,.salkyl and C,_salkyl-S-C,.salkyl;

provided that at least one of R', R? and R® is other than H.

2. A compound according to Claim 1, wherein:
R'is Cl, Br, F, |, CF3, Me or Et; and
R? and R?® are each independently H, C, Br, F, 1, CF,, Me or Et

3. A compound according to Claim 2, wherein:
R' and R? are each independently Ci, Br, F, 1, Me or Et; and
R%is H, Cl, Br, F, |, Me or Et.

4, A compound according to Claim 1 or Claim 2, wherein:
R'is Cl, Me or CFg;
RZis H, Cl or F; and
R%isH, Clor F.

5. A compound according to any of Claims 1 to 4, wherein R* is C3.; cycloalkyl.

6. A compound according to any of Claims 1 to 5, wherein a is 0



2,3-dichloro- L/-(cyclopropylnmethyl)-L/-[(3S)-pyrrolidin-3-yl]benzam de,

2, 3-di chl oro-

L/ - [ (3S) -wero@isessa- 3-yl ] -L/- tetrahydro 2H pyr an- 4- y| berzanBzs/o@eh! or o-
L/ -cycl opentyl -L/-[(3S)-pyrrolidin-3-yl]benzam de, 2-chloro- )
L/ -cycl ohexyl L/ -[(3S)-pyrrolidin-3-yl #?enzam de, 2-chloro-

L/ -cycl ohe r benzam de,
L/ - czcl ohe k ‘{#g‘gﬁ"“g% CEIQITl ch ‘yl]-2-(trifluoronethyl)benzan de,
L/ - cyclzo"n@%quwﬂyf'e%)y ls'bwr@hchﬂ %Mjfl ]-2-(trifluoromethyl)benzan de,
L/ - cyclzcao@mofb Aedyclbieh)-4-Rydré-AL{(3)-Byrbtidhh- bym;eﬁimdéjor orret hyl ) benzani de,

11 CaSrr R M ereh o e Pl B RS ey
L/ - [(1M®’9hy¢mw1flwp@ﬁp¢twrék[(%ﬂ) Ppyrrdiidin-ByBEnzamyide; ol i di n- 3-yl ] benzam de,

L/ - (cy elpRed-Xlcye@dgan t#/l)s’ﬂhforc{ &»?(g)syﬂyﬂbfcﬁﬂﬁqlbgnz%rr\yde] 2-(trifluoronethyl)benzam d
or pharnaceuti C&?ﬁ"ﬁd‘”t(%s) veterinarily acceptabl e derivatives thereof

5 A conpliiRioAeg VRl yipenzamide,
2, 3-di dehmraaNlc&elmwlemembw H3.3)-pyr@iBih-3pNvenadride,n- 3-yl |, or pharmaceutical ly

and/ of \YEkRFLARS hloe- Qﬁgﬁpmg%g) BROARL ikESabhEr eof - 9. A pharmaceuti cal

conposition c I'n any one of Clainms 1 to 8
and a SM'?HRS%SFW@%‘&‘WNE{@&BWEPM"@%(HHGOWG diluent or carrier. 10. A
CONMpOoUMcysiob@yitiethg- zm.afwom@s%yﬁanah w]bbni’ani.w use as a nedi canent. 11.

Use of %&a{gg?wg{ ﬁ@@}!’ 3%?3)'"%' &)% rgse 1-8 in the manufacture of

a nedi cane Wwhi ch the regul ati on of
nmonoaniedighieserdd G6- waof'@lfﬁrét\d]Meifwymm@nﬂylhemmId%it ed. 12. Use of a

cogpouacth@emrcwdwmwvﬁﬁm ;gna.ofhts ﬂgaﬁzaﬁ.dé 8 in \Mtq hehrrflﬂuf actulret of a f

medi ca | sor in whic e regulation o
serotogeﬁofﬁﬁﬁ&ﬁaqﬁ'afyiﬁ&&%g‘éwmg'ﬁﬁﬁﬂ%ﬁ"éam'g ‘i nplicated. 13. Use according to
Cl ai m 2zhlowhdicgdlahepthieV-[(39)thyadiidavs-gherzamoeoni n and noradrenaline is

i npl i cameloﬂéptyu qu,s%yrm&pwgw.nﬁ&&%m)sw\z;rﬂ.d@ny one of Gaims 1-8 in the

manuf act ur e treat nent of urinary disorders,
depr eséf ?Yﬁ'oh‘i)‘é(' W(3§9rpé(ﬁ%ltdlﬁ‘r%y'b? drfiyorometanioengamliteor fi br omyal gia i n manmal s.
N-cyclopentyl-N-[(3S)-pyrrolidin-3-yl]-2-(trifluoromethyl)benzamide,

2,3-Dichloro-N-[(1-methylcyclopropyl)methyl]- N-{(3S)-pyrrolidin-3-yl]benzamide,
3-Chloro-2-methyl-N-[(1-methyicyclopropyl)methyl]-N-[(3S)-pyrrolidin-3-yllbenzamide,
N-(cyclobutyimethyl)-N-[(3S)-pyrrolidin-3-yl]-2-(trifluoromethyl)benzamide, or
pharmaceutically and/or veterinarily acceptable derivatives thereof.

8. A compound according to Claim 7 which is 2,3-dichloro-N-cyclopentyl-N-[(35)-pyrrolidin-3-yl], or
pharmaceutically and/or veterinarily acceptable derivatives thereof.

9. A pharmaceutical composition comprising a compound as claimed in any one of Claims 1 to 8 and
a pharmaceutically acceptable adjuvant, diluent or carrier.

10. A compound according to any one of Claims 1-8 for use as a medicament.
11.  Use of a compound according to any one of Claims 1-8 in the manufacture of a medicament for the
treatment of a disorder in which the regulation of monoamine transporter function in mammals is

implicated.

12. Use of a compound according to any one of Claims 1-8 in the manufacture of a medicament for the
treatment of a disorder in which the regulation of serotonin or noradrenaline in mammals is implicated.

13.  Use according to Claim 12, wherein the regulation of serotonin and noradrenaline is implicated.



15. Use of a conpound according to Claim14, for the treatnent of urinary

i ncontinence, such as GSI or USI , in manmals. 16. A nethod of treatnent of
a di sor dewoi20ed3sssh t he regul ati on of nonoani ne transportensilwscdscssn is

i nplicated which conprises adm nistering a therapeutically effective anount
of a compound according to any one of Clains 1-8 to a patient in need of

such treatnent. 17. A nmethod of treat n8%t of a disorder in which the
r egul at'fon Use ok@pasmraynthacsprding furly One Pt ¢laims 4-8inihe maguiastuigaf aimedsspentderghe

admi ni @il oft uriReY agidktietsC Rlebips@dr, Gratnl, \peentmel Ndjacofatich, CADRID Ugrd il g t O
any one of (lainms 1-8 to a patient in need of such treatnment. 18. A method
according to'Caim17, wherein the regulation of serotonin and
noradrenaline is inplicated. 19. A nethod of treatment of urinary

di sordess, UdeBf £&snhdind &2braing B G 14! Rr Bb &64#adtoPitinadidontenté, Buasad YA,
whi ch @gﬁmri ses %dm' nistering a therapeutically effective anmount of a
conpou ac CBT sg to any one of Clains 1-8 to a patient in need of such
treatment. 20. A nethod according to Caim19, wherein the urinary disorder

i'S uringry Al feRed biedafent SIAE Biséter@Whigh theSbgulafionlef hortaRiRSFankSdreP FRRRR Y a
corrpound acC rrses reactin

according to any one of Clains 1-8 which co )
CompouTEPIGHSR BPRG Farmprisss Acmipisipine A tereprHicaly esthe Emps] ol FompoUd AP e 19 ms
1 to 8aaywheRGCIadmsal-proms patientirgnegd obiguch wedtheran aci d or acyl halide of Formul a
(I'1):wherein X is OH or hal o, and deprotecting.
17. A method of treatment of a disorder in which the regulation of serotonin or noradrenaline is
implicated which comprises administering a therapeutically effective amount of a compound according to

any one of Claims 1-8 to a patient in need of such treatment.

18. A method according to Claim 17, wherein the regulation of serotonin and noradrenaline is
implicated.

19. A method of treatment of urinary disorders, depression, pain, premature ejaculation, ADHD or
fibromyalgia, which comprises administering a therapeutically effective amount of a compound according
to any one of Claims 1-8 to a patient in need of such treatment.

20. A method according to Claim 19, wherein the urinary disorder is urinary incontinence, such as GS!
or USI.

21. A process for preparing a compound according to any one of Claims 1-8 which comprises reacting
a compound of formula (IX):

(CHo)a~
N R

N\
pc X

wherein R* and a are as defined in any of Claims 1 to 8 and PG is a protecting group, with an acid or acyl
halide of Formula (ll):
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wherein X is OH or halo,
and deprotecting.



