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| Atli WD 2006/ 067423 PCT/ GB2005/ 004951 GLYCI NE TRANSPORT | NHI BI TORS The
present invention relates to glycine transporter inhibiting conpounds, their
use in the mnufacture of nedicanents for treating neurol ogi cal and
neuropsychiatric disorders, in 5 particular psychoses, denentia or
attention defo mivémedimor der. The invention further conpri §@§,@§®g@?‘§ﬁs to
make these conpounds and pharmaceutical fornmul ations thereof ecul ar

cl oning has reveal ed the existence in nmanmalian brains of two classes of
glycine transporters, terned GGRYIUINENTRABEHORZ. INBIBIIDRES f ound predom nantly
in the 10 forebrain and its distribution corresponds to that of

gl utamat ergi c pathways and NMDA C receptors (Smith, et at, Neuron, 8, 1992:
027-935). Mitecwesent inverdioniglalesdo glveing franspoderdahibiting pampoUnds dhejeusstin the ee

vari ants of ;b ¥dchr Fto?'i'rmaféaﬁe)ﬂt-g fbﬁtr%ﬁgygf%&c@ ﬁ{dya ﬁgpsgﬁ‘i%l 3: ol%ters in

Mol ecul ar Ignar maco 1994 ays uni que

di stri bt i ceartioylay m;yﬁlmpﬁ dementisy PDH?@PBE!O"t ﬂ%f@deglso"lfﬁfe vENE dnvestionr ftg@e'by
differenti aéongﬁkésc;sra&s&és %Mﬂ&%@un&%d%h&ﬁﬁwhﬁbaﬁ ﬂaﬁhuuath#n&. Heradpal

regi ons. In contrast, is found predom nantly in brain stem and
spinal cord, and its dlstrlbutlon corresponds cl osely to that of

st rychni ne-gqa&iidr él@nu%)’tﬁé 'P@vera%etﬁé Q-'Ix%teG\lsé U %arm\aua#. brahelﬁqws%as%sem St ry,
268, 1993: 22802-2 Jur sk urochemstry, 64 :

1026- 1033) . 8GR FARSPORTS: largad &Wg af‘%&i'!ﬁ?e 6=‘rlng1| pctoned tpr%qvgmﬁnﬂv }fméneat ed by

A yT2 i t helebtdin Iaﬁd neu.s%uuah corrdspandiytoRatCargIit8maerdi phthiagng®y ANMDAJ! yci ne
transport nedi at ed i/ } These data are c ner‘| ent with the viewthat,
(SPapel & b

by r @yl at i "REER9NE | dlpuron, & 9P P93 egiigr ctenipgohase fushers vel y
i nfl 0€nce tr’éeeaw thi i xiéteice Nwweé QarfaptsOsfGIFNg t@'tﬁe)dCIBIQTJIH?GW% bhcyelmic,VCI ne

receptors, ct NVDA r.ecept o critjcally involved in
menory and { Eﬁ? U %%'@5‘% %D%ﬁgoﬁ&“ ‘f@ﬁgiaach Bf‘ﬂ'ﬂ%é@p'aﬁeﬂ/”"'q%
533 552 ( %&ﬁﬁhbut@&gymé trdinaing paeplisralalsslesPliherariants ariSe bﬁﬂﬁfeé?\ﬁal(si;m@ )
an er nor.e ecreas uncti on N a neur ot Ssj on
appear s{# A fop; Ysaog, ‘gﬁ’ff{ﬁf "éew B'C%erm%/a?éﬁ%'?s ntxpeig'%z R 1§09 :?P (d ney
and Far ber prédorﬂﬂnaf&ly irCibe &rgih sﬂa&yaﬂnll spinalcord And ﬁ@&s&ﬁﬁﬂodd@&@bond?hmely agent s
that 30 in i t Tl and ther crease, gl tlvatl n af
receptors chﬂ e [}é%’d“?;ée”sﬁ'as eﬁg’i’e} o@'ﬁ’ étc ﬁ'n ¢ gﬁ?'F’g&@ 'Fﬁm'ﬁtwaﬁﬁt s, and
to treat ot1898: dPa02322808) dunsky cahd Nelgpm, ti \Neupochemisirgs 64 eggmpaozedossuch as
attention d cit r Gt n
over - act 1 v SHURRRRTTL Jee &' eriaatoBd Bl 872 ROALEDS Yo
di sease20st anlmlsltedlhy saeaosine tabasthe [casenforglyciag trahsabﬂ mediates] bt @y Thi Thesstdatke and
are consistent with the view that, by regulating the synaptic levels of glycine, GlyT1 and
GlyT2 selectively influence the activity of NMDA receptors and strychnine-sensitive
glycine receptors, respectively.
25 NMDA receptors are critically involved in memory and leaming (Rison and Staunton,
Neurosci. Biobehav. Rev., 19 533-552 (1995), Danysz et al/, Behavioral Pharmacol., 8
455-474 (1995)); and, furthermore, decreased function of NMDA-mediated
neurotransmission appears to underlie, or contribute to, the symptoms of schizophrenia
(Olney and Farber, Archives General Psychiatry, 52, 998-1007 (1996). Thus, agents that
30 inhibit GlyT1 and thereby increase glycine activation of NMDA receptors can be used as

novel antipsychotics and anti-dementia agents, and to treat other diseases in which
cognitive processes are impaired, such as attention deficit disorders and organic brain
syndromes. Conversely, over-activation of NMDA receptors has been implicated in a
number of disease states, in particular the neuronal death associated with stroke and
35 possibly neurodegenerative diseases, such as Alzheimer's disease, multi-infarct
dementia, AIDS dementia, Huntington's disease, Parkinson's disease, amyotrophic lateral
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35 possi bly neurodegenerative di seases, such as Al zhei ner's di sease,

multi-infarct denentia, AIDS denentia, Huntington's disease, Parkinson's
di sease, anyotrophic lateral 1 WD 2006/067423 PCT/ GB2005/ 004951 sclerosis
or other conditions in which neuronal cell death occurs, such as stroke or

head traumewoGoysi087433 Put t f ar cken, Science, 262, 689- 695 ﬂéﬁ@)ﬂw kg3 on and
Rosenberg, New Engl. J. of Medicine, 330, 613-622 (1993) ol uron

623-634 (1988). Thus, pharnacol ogical agents that increase the activi ty of
G yTl will sdewsis of athaeconsitions irgwlyicth neursnalcell death oocuss, shibiDAs stalepardread whi ch

t t ly,
rugs hat - o ofa, 'Bofle e fdtilon, S88fe] 262680856 1] o) LAt RbEberd (b DL 'Y
used to treE.m.x_lsle_Q.éMﬂﬂe .eg“ é@@%t%smmd rﬁ?&@l’dnﬁﬁﬁﬂk Thi, bi t or s
nt e?ln;te o gl gg??’f’: Inat ool BRBERIT Bt BT WiREuLR gelidpsechulithe
However , 9t hagtivatign pf N T9eePioFRe whichd aetlyity Gam thier ysedytor iieat tb@ﬁ?p@%@at?ﬁat can
inhibit G ya%easrerﬁélw()s&%ﬁy di'db%'thﬁ'oﬂgctgrb%%ﬁ tﬁé‘é\&clﬁé‘ﬂietﬁftth@bﬁ& rebeHiGROr L ers

sel ectively over T2 transporters as” how been found that a novel
cl ass of coﬁ%’b%'éﬁ?dtﬂﬁﬁﬁltﬁe‘@aﬂ’@'ﬂeﬁﬁﬁmﬁﬂﬁsand are thus useful in the

treat ment Of'slﬁﬂétt?dnﬁpé}?ﬂ'ﬂﬁﬂltﬁﬁl 5@' al?bﬁ@y 'R%Wr?li}'ﬁiﬂéhbr@tfbf éxﬂhdﬁerﬁedl&loseb ng! udi ng
schi zophreni a., Thus aspect here is a conmpound of

Formil o ( ) Pelisetbalernaipnal priat appidzon NESHEBAS (SiRGIZE BegehaR) 1 Rai - 4 75
Z3 R ~80 (I) 25 wherein Z' is selected fromthe group con5|st|ng of

C, 4al kyl , cIo | kyl ., Clral ko 0, ny

el 0@y 42l KERYP s erg atihgamaics B21e el et covipiRas o RO GBERo. and

chi or 2 ftransporters, including those that inhibit GlyT1 transporters selectively over GlyT2
transporters.

15 It has now been found that a novel class of compounds inhibit GlyT1 transporters and are
thus useful in the treatment of certain neurological and neuropsychiatric disorders,
including schizophrenia.

Thus, in a first aspect, there is provided a compound of formu!a (1) or a salt or solvate
20 thereof:

()

25  wherein
Z' is selected from the group consisting of C,alkyl, CsgCycloalkyl, Ci.alkoxy, Ci.
salkylthio, haloCi4alkyl, phenyl, haloCi4alkoxy, halophenyl, C,salkylsuifoxy, C..
salkylsulfonyl, bromo and chloro;
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WO 2006/ 067423 PCTI GB2005/ 004951 Z2 is selected fromthe group consisting

of hydrogen, hal ogen, cyano, Cl1.4al kyl, phenyl, hal oCl. 4al kyl,

hal oCl4al koxy, hal ophenyl, C1.4al koxyC 4al kyl and Caacycl oal kyl; Z3 is
selected fromthe group consisting of hydrogen, hal ogen, Cl4alkyl,

Cl. 4al koxy, WoO2086/66ad28y| t hi 0, hal oCl. 4al kyl , hal oCl. 4al kopyr/cBRAs/004951
Caecycloal kyl; Z4 is selected fromthe group consisting of hydrogen,

hal ogen, Claal kyl, hal oCl4al kyl, C, 4al koxy, C, 4al kylthio, phenyl,

hal oC, . 4al k&% s sefedteshfiemn\the gouprensisingaf Axtitegen, hatbges. cyageyer@ﬁsvlkphenyno C

Codo, hyar orgoC-ER MASFRERRTARPREY, Sl o R GBI Oc sl iyl

hal oC, . 4al koxy, hal ophenyl, C,. 4al koxycl4al kyi and C3 5cycl oal kyl ; 15
wher eby i f d;esél&:?éh 54 tﬁé g?euptcsanéémrgsofrﬂ%raagu  haIdHRA, @nJarkyZ %5CE

met hoxy R3 and R4 are_ 1 ndependent|ly sél ected from hydrogen and
opti onal Py salkydthior halelrsality: halefrmaalkPxynRdtCepertiortkYYy: or R3 and R4 toget her
with the nitrogen atomto which they are attached forma saturated or

partially uzalaturated 4- . 5- 6-or 7-nmenbered carbocyclic ri ;g optronally
subst i t ut ed Znists¢lested feamthe group r@seergeeftr@ews%rhaiqsengﬁ:ea'ﬁv'caa{% kHgCof

C, . 4al koxy, Ak 0xy salkiathivC phém K axCtkolep - hal§shedhioat kikoxyC, &yl andSC
sel ected fr6 mﬁ ?o*l}‘g consr?’tr ng of Clg‘ﬁa | kyl , %IAa'I koxxy,@halyogen >

hydr oxy, haP‘EY@?aEYﬂfal koxy, C3.5cycloal kyl and ClearyI or Y forms a - CH2-
or -CH24@H2- bridge between two atons on the 4-, 5-, 6-, or 7-nenbered

carbocyclic_gin and, R6 _are |ndee t 4a| ti,onall
Subsiut o 25 il e oS ACH S5, o R et e
car bom at omCt.galkph) i Chakinay (ar.akﬁwoacphemyl f latoCqalkyll balaCegikoxy, alophengnOer ed
car bocyclic fj ng-o tuted with one or nore groups X, in the
case of R5 a @”%%‘g@)(fﬁe%‘&fcﬁ%ﬁ@ e carbon atomto which they are attached
formng a 5- nmenbered saturated carbocyclic ring, that ring may optionally

S(om dRcr Bnkiely hord fps@ Rt 8 K RGROT BhOURY BTS00 i T

sel ected fromthe group consisting of hal ogen, hydroxy, C, 4al koxy,
hal oC, 4al kle"’ ang'ﬂ‘%%liﬁé%(aé%ya&?ec%d' fro%ﬁydrbge?\n&d Ci4alkyl, optionally substituted
with one or more groups Y; or R® and R* together with the nitrogen atom to which they
are attached form a saturated or partially unsaturated 4-, 5- 6-or 7-membered carbocyclic
20  ring optionally substituted with a group Y’

Y is selected from the group consisting of C,.alkoxy, hydroxy, haloC,..alkoxy and Cj.
scycloalkyl;

25 Y'Is selected from the group consisting of Cy.4alkyl, C,4alkoxy, halogen, hydroxy, haloC,.
 salkoxy, Cjscycloalkyl and Cs.qearyl or Y’ forms a -CHy- or -CH,-CH,- bridge between two
atoms on the 4-, 5-, 6-, or 7-membered carbocycli¢ ring;

R® and R® are independently C,.4alkyl, optionally substituted with one or more groups X; or
30 R°®and R® together with the carbon atom to which they are attached form a saturated 5- or
6-membered carbocyclic ring optionally substituted with one or more groups X, in the
case of R® and R® together with the carbon atom to which they are attached forming a 5-
membered saturated carbocyclic ring, that ring may optionally further comprise an
additional heteroatom group selected from O, N and S(O),,, where m=0, 1 or 2.
35



X I's selected fromthe group consisting of hal ogen hydroxy, C'al kyl ,

Cl., al koxy, haloCl_ 5 4al kyl, hal oCl4al koxy and Ce. loaryl; whereby R3, R4,
R5 and Re are not all si rrultaneously unsubstituted nethyl; wth the

provi sos that 10 - when simultaneously Z1 is propyloxy, Z3 is chloro,
22=74=75=H, wkobmsadzd R6 Care both nethyl, then R3 and RorkastbRssW th
the nitrogen atomto which they are attached do not forma

2-met hyl pyrrolidine cggroup - when sinultaneously Z1 is nethyl, Z3 is

met hoxy, z2=2¥i-seleqted fam e gipdp rensisting ob halagemt mgroxy: ﬁeﬁlm aaipGrealtdget her
with the ni tl{aﬂﬂ,‘%ﬂhllﬁix?'éh& Wahehinkhey are 15 attached do not forma
pyrrolidine group. used herei n, the term"alkyl" refers to a straight or
branched al kyl group in all isomeric forns. Exanples of CI1;alkyl include
net hyl , et hy>t 1|s ﬁnélﬁd frorh maogre@;ybonsksuﬁybf hdl@éh%%bxFSGP4BI@UWLaIW haloC,.
tert-butyl. used her el term "cycl oa refers to a

non- ar onet i da'(lfvc'FQW,c@ﬁ*?ﬁyaﬂ"é@mWrﬁr ocar bon ring. Exarrpl es of C3.ocycl oal kyl

i ncl ude cycl opropyl, cyclobutyl, cyclopentyl, and cyclohexyl. C 25 As used

herein, the term"™ I fo) gers o,the rou in alkyl is as
dofined ~abo¥ereby %ﬁ]ﬁ“ﬂg‘t 3}l suitaned gYHBS@PE%{?d "@5@& hyl . As used
herein, the term "al kylthlo refers to the group -S-al kyl wherein alkyl is
as defi ned ﬁ_ﬂ'\{e. The ﬁ?]a "methylthio" refers to the group -S-nethyl. 30
As used her e/l g REVERY al kyl sul foxy" refers to the group -S(O -al kyl
wher ei n ¥l kyl s when sibafitanealslyldivie .prapylong.eLh rbembrmzzt:H@ZSsHmhdiRBdeHﬁonyl "

58825@-@%225“3&5 b b e R ARERE et itn bR bgpit 3o, 0Gh ReP 8., < [

6 nerrberaﬁdchedrubmptformaeﬁ—mamwpyrrohgmetgpmmr a 8- to 10- nenbered

bi cyclic arorratr &éﬂg@l r dg,_-rben I,

azul enyl and nap Hﬁgta u Ceﬁrl%tﬁﬂ 2:?% %{;mb%'zﬁh%r oﬁeﬁ Xkd gb%ﬂﬁ'ﬁé

abbrevi ati on "halate b@ih anethyh tl‘l¢m8? anR* tobefben with thehmmgﬁnetonoto wlmch they are
15 attached do not form a pyrrolidine group.

As used herein, the term “alkyl” refers to a straight or branched alkyl group in all isomeric
forms. Examples of C,4alkyl include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-
butyl and tert-butyl.

20
As used herein, the term ‘“cycloalkyl” refers to a non-aromatic cyclic saturated
hydrocarbon ring. Examples of Csscycloalkyl include cyclopropyi, cyclobutyl, cyclopentyl,
and cyciohexyl.

25  As used herein, the term “alkoxy” refers to the group -O-alkyl wherein alkyl is as defined
above. The term “methoxy” refers to the group -O-methyi.

As used herein, the term “alkyithio” refers to the group -S-alkyl wherein alkyl is as defined
above. The term "methyithio” refers to the group -S-methyl.

30
As used herein, the term “alkylsulfoxy” refers to the group —S(0)-alkyl wherein alkyl is as
defined above.

As used herein, the term “alkysulfonyl” refers to the group —S{O)z-alkyl wherein alkyl is as
35  defined above.



gﬂAs used herein, the term"haloal kyl" refers to an al kyl group as defined
above which is substituted with any nunber of fluorine, chlorine, brom ne,
or iodine atons, including with 10 m xtures of those atonms. A hal oal kyl
group may, for exanple contain 1, 2 or 3 halogen atons. For exanple, a

hal oal kyl gr wup2eo@gs743ve al | hydrogen atons repl aced wthpcfy@hmgm@glorrs
Exanpl es of hal oal kyl groups include fluoronethyl, difluoronethyl and

trifluoronmethyl. 15 As used herein, the term' 'salt” refers to any salt of a
conpound ac @@rt&ied@etﬁh.tthe tqﬁmeﬁmaryl”i refeemtol @8- pr épmeweﬂeddmmylﬂln@r@mﬁ% or

organic aC| | |

salts. Physi*o r(fQIggl ca?l ng%ce ngbaeL "ee'??“?é‘mﬁ? p‘ic@f yseéﬂlé é%pjl(ﬂ{

medi cal applphemy,iindesylbandenybaraf naphthwk gr eat er aqueous soI ubility rel at ive to
t he parent conpounds. Such salts nust clearly have a physiologically
acceptabl e anion or cation. 20 Suitably physiologically acceptable salts of
the conpbunde used thB@irp itiees tenms i“halegen end its abbrevdaticacthal” sefer toi fwerise|chioriner med
wWith i norga%}&nﬁgl dﬁ'}éCh as hydrochloric, hydrobrom c, hydrol odic,
phosphoric, et aphosp oric, nitric and sulfuric acids, and with organic

aci ds, such as tartari c, acetic, trifluoroacetic, citric, malic, lactic,

fumaric, bengQjged hfeFHﬂ”tﬁe terh RllogRye o6 X6 Bhidhy. o5 38 ofindRbENG: WP i €,

carrphorsul furi C, i sot hi oni C, nmuclcC, gen I SIC i soni coti ni C, sacc rc,
gl ucur oni c, Skestibited with amwprraber of Buarine cchiarine noramine; er, iodiae jatams, including with

phenyl aqgt i erixtiRE P kidse aﬁm?é)”)\%a(oaﬁc%rﬁﬂp maR oRBRMHId 88Htin 13t2rkﬁ“ﬁ$ékb efni C,

pantothenlc steari c, [ finil gi ni ¢, gal acturoni c and Ylsul oni c,

for | e SRS o HEE GF‘?'BP\'PCE‘ malﬁyl Efﬂuaéﬂ% DP‘feo Al bydrogeny §t°”b%1§eé’ acadivithon
salts or rrecﬁamgérh afnted| Exdiipied of Ralkli) lgrdup® Sncldfet fllordRStR! SdifliloRétB i@ bases

such as N, N- enz «?t hyl enedi am ne, chl oroprocaine, choline, 30
di et hanol ani't orog} -enedi am ne, negl umai ne (N-net hyl gl ucam ne), |ysine and
procaine; and internally forned sal ts Sal ts havi ng a non-physi ol ogically

a0eoP! aibe. 23l e e S S St S B oo
and/ or for umenmom preparéd o Uhddrganid o orgariaadicor tbasevqaatemary%rrtmmﬁdno@@ts The
R L D A e e R T
possible. 5 M@DG%I%W&M#@%E/QB&M@S&UWS_ Belalihﬂye'elatwe td the paremnd
ol hibsui. SERTBUE e Uah A 5 SRoEREREN bR i elon” " ©
sol vent 20Su@&hitatdy Iphgsitlegitally adeeptablepssits aff thehmm'lpwam iob thergyeseot invantonf er e
ol ude,  pult e SR, 4ol sl Biméd G REIGHNE poitd BIER AT Blochidhb bR 0 "
Pref er abl y thhdrolodicy piaspberied mesapaowiwlmecuand: aulfugic acide.pangbwith organic acids,

such as tartaric, acetic, trifluoroacetic, citric, malic, lactic, fumaric, benzoic, formic,

propionic, glycolic, gluconic, maleic, succinic, camphorsulfuric, isothionic, mucic, gentisic,

25 isonicotinic, saccharic, glucuronic, furoic, glutamic, ascorbic, anthranilic, salicyiic,
phenylacetic, mandelic, embonic (pamoic), methanesulfonic, ethanesuifonic, pantothenic,
stearic, sulfinilic, alginic, galacturonic and arylsulfonic, for example benzenesulfonic and
p-toluenesulfonic, acids; base addition saits formed with alkali metals and alkaline earth
metals and organic bases such as N,N-dibenzylethylenediamine, chloroprocaine, choline,

30 diethanolamine, ethylenediamine, meglumaine (N-methylglucamine), lysine and procaine;
and internally formed salts. Saits having a non-physiologically acceptable anion or cation
are within the scope of the invention as useful intermediates for the preparation of
physiologically acceptable salts and/or for use in non-therapeutic, for example, in vitro,
situations. The saits may have any suitable stoichiometry. For example, a salt may have

35  1:1 or 2:1 stoichiometry. Non-integral stoichiometry ratios are also possibie.



sol vent. Exanples of suitable pharnmaceutically acceptabl e solvents include
wat er, ethanol and acetic acid. Mst preferably the solvent used is water.
I n one enbodi nent, R3 and R4 are both sinultaneously the sane Cl4al kyl, the
sane 10 Cl4al kyl substituted with one or nore groups Y, or R3 and R4
toget her w t wd fesws7azzsogen ¢ atomto which they are attagbpephdsioddst
saturated 5- or 6-nenbered carbocyclic ring optionally substituted with a
group Y. In one enbodinment, R3 and R are both Cl4al kyl, for exanple nethyl
or ethyl, fds ussdhprein, thgsemtsnyate referajo a complex afyariable soichianaitydernteddm t he
group consi %fome f thﬁwédﬁee% odaﬁdoaﬁa 6%#513@/0 @Huﬂsaﬁﬁﬂ&raaqbnd b Bol0&HR. Such

enbodi nent , I's Selected fromt cons stin é
C5., Oaryl . 30ivents fasghe #%PO%PéFﬂW@VBﬂ @ev é@tﬂ@tarprmt%ble'ﬁa'eﬂa@ Wiyiostheng of

hal ogen, Cl4gley |Exam%§58f ksRitable Qalbé}ﬁ‘s fRddeRX Yueae o hilr@léﬂ% wbt@r Ghé&hanol,
enbodi rrent Yis selected fromthe group consistin n%@B Cl4al Cl4al koxy,

Cs10aryl 9 cefhanpland acelifiasigi nrefera “I?n%?"ﬁﬂ-‘t yped s @'m?éﬁ"t“lC?'YVs%‘F%E'FB'G from

hydrogen, mabiuyt. Ei&ﬂnptﬁdﬂébstaﬂl@ﬁh%é&édcﬁwté&éédiélil@%l%n!d’in@udﬁ%@r ¥thafbl R3
and R4 together Wlthdyh&ﬁg ich they are attached forma

n_atom
sat urated oP"PaFelcAc e“éﬁ“e(sPU?“téﬁﬁ WAofsat urated) 4-, 5-, 6- or

7- menber ed carbocyclic ring optionally substituted with a group Y. 30 In a

furth di ment thyl. optionall
Cubst {ut od MEDR STEGRRBLYR 814 B otk HoRATUICERUAD WS Fh o+ o8 o {0

whi ch t Hey amaukmnmhmu With one.osmbte groess ¥, or B ary R‘Gtolgambewmdtrmama@eyicl ic

ring qptiona Ituted up., Y., F e I nd R4 are both
unsu t ut é'k’"gré? I’ﬁ/fc th?y =<3 QW%Fthﬁﬁ%rﬁb eq%ﬂg?tewgg-ﬁrﬁ@rgwﬁ?rpgg%ﬁmﬁ@ﬁﬂng whi ch
t hey are at natidraty Substitutedsethia groeplYS- or 6- 35 nmenbered carbocyclic ring. 6
WO 2006/ 067423 PCT/ 6B2005/ 004951 Y may, for exanple, be selected fromthe
group consisting of Cl.4al koxy, hydroxy and C3 5cycl oal kyl. Y may, for

exanpl e, be Iseheembatinentnit srel K'rara pothdhsalky; foyexampiemethshor Bty Girdxbiple or Y’

5 may fqgm gz~ bridge between two atons on the 5- or 6- membered
carbocyclic ring. In one enbodinent, R5 and R are both sinultaneously the
sane Cl.4al kyl, the same C, _ 4al kyl substituted with one or nore groups X,

or RS and Ryt qgethetxamdid) e \Rideid ¥ #iPqfoup consisting of Cy4alkoxy, haloCyalkoxy
and Csoaryl. in one embodiment, Y is selected from the group consisting of C4alkoxy,
Cs.oaryl.
20
Y' may, for example, be selected from the group consisting of halogen, Cisalkyl,
Cialkoxy, haloC,alkoxy and Cs.yearyl. In one embodiment, Y' is selected from the group
consisting of C,_4alkyl, C;4alkoxy, Cs.icarvi.

25 In one embodiment, R® and R* are independently selected from hydrogen, methyl and
ethyl, optionally substituted with a group Y, or R® and R* together with the nitrogen atom
to which they are attached form a saturated or partially unsaturated (for example
saturated) 4-, 5-, 6- or 7-membered carbocyclic ring optionally substituted with 2 group Y".

30 In a further embodiment, R® and R* are selected from methyl and ethyl, optionaily
substituted with a group Y, or R® and R* together with the nitrogen atom to which they are
attached form a saturated 4-, 5- or 6-membered carbocyclic ring optionally substituted
with a group Y". For example, R? and R* are both unsubstituted methyl, or R* and R*
together with the nitrogen atom to which they are attached form a saturated 5- or 6-

35 membered carbocyclic ring.



to which they are attached forma saturated 5- or 6-nenbered carbocyclic
ring optionally 10 substituted with a group X, the 5- or 6-nenbered
saturated carbocyclic ring optionally C further conprising an additional

het er oat om group selected from0O, N and S(Om (where mis 0, 1, or 2); In a

further enbodiogmmdins7ddd and R together with the carbon at Oﬁﬁ,@Bms,gdggglhey are
15 attached forma saturated 5- or 6-nenbered carbocyclic ring, for exanple
a 5-nmenbered carbocyclic ring. Xis, for exanple, selected fromthe group
consi sting o\f may, forenampiel ba|selegied fiom e grqual d09$i$tin9MICOE§|WkWWMd Ca.

C5. 10aryl . QP,@ pe enbodi ment, R5 and R are independently selected from
nmet hyl and et y optionally substltut ed with one or nore groups X; or RS
and R together with the carbon atomto which they are attached forma

saturated S-y e SroRBEREIE b RIRMY fdrh %Jsh’ 86h &Misfing O Hathenaha Alailpordd R

t oget her W|th he carbon atomto which are atQace formn

5- menber &d s’H‘EMPE@ adClda Prdes between Wﬁ’gam"f'?n% thei5y gr Graerpbared RarPeSy ‘Uﬂgher
conprise an oxygen heteroatom In one enbodi nent one of R5 and R is ethyl
and the other is For in one e di nent RS R are

i ndependent I! 905%9&5&"% ﬁgﬁngaﬂ'h s"'B‘E‘ﬁ??°”sgbtﬁ‘F2§a@ﬁd:‘F?'l‘@g'g? ga&Pefitth t he
carbon at om, aRyl\Wobstitutéd @jth ane oambﬁep@eabsfnrdnm andl Réabguttaéreﬂtnihmmﬁ Sldm

car bocycl | C ri nﬂ;a For

th
et hyl 5t 58 SPATeR P Salutied rpr PO PSS FHTPORYIR B8 aPBnal cched
forma smt Urﬁbﬁﬂutéd W’tbrd)grroepl )Catl‘lb(E)otlsl-rﬁembe‘rgd saturatad cérbocyelianmyg eptiobally

sel ect dfr mthe con dr ox n . koxy., nay,
O L i e eyetoalblT 4B s B e yaredy N o SO PeeRy
WO 20 /067@&@@6@20051004951 I n one enbodi nent, at |east one of the
pairs of groups R3/ R4 and RS/ R forns a cyclic group with the N trogen
or Carbon atomto which they are respectively attached. For exanple, that
cyclic groupgnmafurther emﬁodmaltneﬁéwnda‘ilﬂgmweﬂ with ithreg carbon @tasmdo avhisbdheseate of

Gl aal kb, ratpee i A pRRER s e Aba et 50, b Gl rtmoersd. 1

and hal ophemprbocycﬂgnng selected fromthe group consisting of hydrogen, |odo,
brono, chloro, fluoro, C, .4alkyl, 10 hal oC4>al kyl, hal oCl. 4al koxy, phenyl,

and hal ophenyl ;
X is, for example, selected from the group consisting of halogen, Ci4alkoxy, haloC,_salkyl,

haloC,.4alkoxy and Cs yearyl.
20
In one embodiment, R® and R® are independently selected from methyl and ethyl,
optionally substituted with one or more groups X; or R® and R® together with the carbon
atom to which they are attached form a saturated 5- or 6-membered carbocyclic ring and
C- in the case of R® and R® together with the carbon atom to which they are attached forming
25 a 5-membered saturated carbocyclic ring, that ring may optionally further comprise an
oxygen heteroatom. In one embodiment one of R® and R® is ethyl and the other is methyl.

For example, in one embodiment R® and R® are independently selected from methyl and
ethyl, or R® and R® together with the carbon atom to which they are attached form a

30 saturated 5-membered carbocyclic ring. For example, in a further embodiment, R® and R®
are both methyl, or R® and R® together with the carbon atom to which they are attached
form a saturated 5- membered carbocyclic ring.

X may, for example, be selected from the group consisting of hydroxy and C,.salkoxy.
35
X' may, for example, be selected from the group consisting of hydroxy and C,_alkoxy.
7



C Z3 is selected fromthe group consisting of hydrogen, iodo, brono, chloro,
Cl. 4al kyl, hal oC1, al kyl , Cl4al koxy, hal oCl. aal koxy; 15 Z4 is selected from
t he group consi sting of hydrogen, iodo, brono, chloro, fluoro, Cl4al koxy,
hal oCl. 4al koxy, phenyl, and hal ophenyl; and Z5 is selected fromthe group
consi sting oWwo(odé/egeas, i odo, brono, chloro, Cl"alkyl, Chereslc%¥oesos:

hal oCl4al koxy, phenyl, and hal ophenyl; 20 wherein no nore than three of Z',
Z2, Z3, Z4, and Z5 are hydrogen. |In another enbodinent, Z' is selected from
t he group consisting of chloro, haloC,,4al kyl, C Cl.4al koxy, hal oCl4al koxy,
phenyl, and nh%herémemh»ena@mezg oné%f thepaird bf éﬁmaé Rshkd%ﬁ&ﬂql R® formk @cﬁcurt her

enbodi nent, Z' is_selected fromthe %roup consisting of, chloro, Cl1. alkyl,

and Cl4al koxgrousywith dhe Niteogen. @r Caman: flamdp yviich: ek iag F?f'@eﬁtf"ewm%, For

hal oC1. 4al kydxampledthatlcytfid drolip mayp Be 4F-membeardl ea®Beyckidrings hydrogen; and 35 Z5
is selected fromthe gr ou%ﬁcons?stl ng of hydrogen, quC1.4aI kyl; 8 WD

2006/ 067?23 PCT/ GB2005/ 004951 V\/nerel n no nore t han three of Zz', 72, Z3, Z4,
and Z5 are hydihe@abodimiend 6Etheiiation ' is Seletted Frohewk elodp ednisistig 8f €Hidio,

el oG . 4at ky(rlehRRCrARNCE- SR ot alonh R, PREDV IR GRibepy: s

C, . 4al kyl sul fonyl, brono and chI oro. In one enbodi rrent Z' is selected from

t he groupc S|st|n C hi o, hal oC, . al kyl ,
phenyl , hal '%1? ﬁ%ﬁ%ﬁf@%?"'ﬁm ?ﬁgﬁ%’geﬁé"@oﬁ ﬁ%’f’r@ flupro, é"‘@@fqect ed
from t hetOgr duinO;mllsyl sttalaﬂ;ailﬁox&‘, pHekyll anddialéhhkekygxy, C, Jal kylthio, C

hal oC_ 4al kyl, and chloro, particularly fromthe group consisting of

Cl4al and CL. 2al koxy. For exanple, Z' may be selected from nethyl,
net hylt hi o, Ztiscejecteddiromtthe>group mmnerdbdddmam., iodQ. brgrr@elchlotoeccmltayh t he

group consi d I 15 4al kyl, phenyl and
hal oC, _4al kﬁ@ﬁ%’é% élﬁwﬁgen’a@ﬂg’g’ sel ect ed fromt he group consisting of
hydr ogen, hal ogen, and Cl. 4al kyl. For exanple Z2 may be selected from

hydr ogerys brang g4 thd QF lsf NYb O $dind, N
enbodi nent , gng i S ésj"é‘f%ct edq gofzx@éﬂ%rsor& %fqﬁ te(ﬂ'ng of ﬁ&‘a&r O%rgér"]rﬁ ﬂu ogen,
C. Ci4alkoxy, haloCMalkoxy. phenyi, and halophenyl; and

Z° is selected from the group consisting of hydrogen, iodo, bromo, chioro, C_alkyl,
Ci.qatkoxy, haloC, 4alkoxy, phenyl, and halophenyl;

20

wherein no more than three of Z', Z?, 28, Z*, and Z° are hydrogen.

In another embodiment, Z' is selected from the group consisting of chloro, haloC,.alkyl,

C Cy.alkoxy, haloCy_salkoxy, phenyl, and halophenyl, and 2%, Z°, Z* and Z° are hydrogen.

25

In a further embodiment,

Z' is selected from the group consisting of, chloro, Cy4alkyl, and C,_alkoxy;

Z%is selected from the group consisting of hydrogen, haloC,_4alkyl, and C,.alkyl;
30

2% is hydrogen;
Z* is hydrogen; and

35 2Z°is selected from the group consisting of hydrogen, and C_alkyl;



#50 4al kyl, Cl_4al koxy and hal oC, . 4al kyl . For exanple, Z3 may be sel ected
fromthe group consisting of hydrogen, hal ogen, Cl.4al kyl and hal oC, Aal kyl .
For exanple Z3 may be selected from hydrogen, fluoro, chloro and
trifluoromethyl. In one enbodinment, Z4 is selected fromthe group consisting

of hydrogen, wkeesr423CLl. 25 3al kyl, phenyl, C, eal koxy apgriahfsheiadky! -

For exanple Z4 may be selected fromthe group consisting of hydrogen and
hal ogen. For exanple Z4 may be h1dro%§ In one enbodi nent, Z5 is selected
from t he groveraionemere thgndren 9k oger-. ZhyandoZiare hydregen. chl oro, brono,

C'al kyl', Cl.4al koxy, hal oCl4al kyl and hal oC, _4al koxy; Z5 nay be selected 30

fromthe group consistin f chi oro, bromp, Cl4al kﬁﬁl C 4al koxy and
hal oC, . 4al kyin one&mbodingan lzseiﬁﬁtyd remstae graupdeansising AkCoalkih CoefivsiPalkylng of

bronmo, met hyt,al CUa'l Itmerham kyl, ghenfNealEhakbERdlophenyiaad al§isardky Pot h
S|rrultan%?usl1yzam kfy 1'wfyurdtheyr' 3@2@0’?mm % 4£$and 5 are

al | simul arfédﬁ'gf{i?)‘"ﬂé¥ q’fgﬁ‘Pégéﬁhb@ WD 2006/ 067423 PCT/ GB2005/ 004951

Accordingly, i n one enbodi nent, the present invention provides a conmpound of
formul a vat.e thereo i R, Z5 Z3
072, ) B0 g piend 7 S bR S 1P PBEIBNIH <RIt orhen Gaf ky)
Cl. 2al koxy, Glkyithid, kyloChiatkyl, phéred; halo@, kamoxy, hbibphasll ahd chlero; Z2 is sel ected
fromthe group consisting of hydrogen, hal ogen, hal oCl4al kyl, and Cl. aal kyl ;
Z3 is selected fromthe group consisting of hydrogen, hal ogen, hal oCl. 4al kyl
and C14a10<y| For etdmple SZ'debeledtedifrdm tiva grbap comsispngofrGiLiatkyings Aalkolky ¢ caigtihiand

hal ogen; ct rom.th r consi s
Cr- oy Dot pisre. P SR oiedtale e uR e e AR B o
met hyI or etﬁvybxample RZ‘ mayl b&delecte frora methyl, imetindthionethoxygemd raetbaxyt o whi ch t hey
are attached forma saturated 5- or 6-nenbered carbocyclic
In one embodiment, 22 is selected from the group consisting of hydrogen, halogen, C,.
15 ,alkyl, phenyl and haloC,.alkyl. For example, Z° may be selected from the group
consisting of hydrogen, halogen, and Cialkyl. For example Z2 may be selected from
hydrogen, bromo and methyl. For example Z° may be hydrogen

In one embodiment, Z° is selected from the group consisting of hydrogen, halogen, C,.

20 .alkyl, Ciqalkoxy and haloCq4alkyl. For example, Z* may be selected from the group
consisting of hydrogen, halogen, Ci.alkyl and haloC,4alkyl. For example Z° may be
selected from hydrogen, fluoro, chloro and trifluoromethyl.

C In one embodiment, 2* is selected from the group consisting of hydrogen, halogen, C,.
25 salkyl, phenyl, C,salkoxy and haloC,4alkyl. For example Z' may be selected from the
group consisting of hydrogen and halogen. For example Z* may be hydrogen.

In one embodiment, Z° is selected from the group consisting of hydrogen, hydroxy, flucro,
chloro, bromo, Cy4alkyl, Ci4alkoxy, haloC,4alkyl and haloCyalkoxy; Z° may be selected

30 from the group consisting of chioro, bromo, C,alkyl, C,,alkoxy and haloC,alkyl. For
example, Z° may be selected from the group consisting of bromo, methyl, and
trifluoromethyl.

In one embodiment, Z' and Z° are both simultaneously not hydrogen. In a further
35 embodiment, Z', Z* and Z° are all simultaneously not hydrogen.



ring; R and R are independently nethyl or ethyl, or R5 and R5 together with
the carbon atom 25 to which they are attached forma saturated 5- nenbered
carbocyclic ring; and at |east one of the pairs of groups R3/ Wand R5 / R
forms a cyclic group with the N trogen or Carbon atomto which they are
respect i vel?’oal”g%ﬁ‘@a. 10 r WO 2006/ 067423 PCT/ GB2005/ 00RCHGB2005/004851t 0 be
understood that features of an enbodi ment of the invention described with

reference t a t e i o f er
crmbod mont AeodtiBo R Sttt nERHERC HusHebl oholsek AP bind bt RARLAT

f eat ur es of(lahona saktcor solvdledhereoft with the features of any ot her enbodi nent
descri bed. Al enbodinents and 5 features of conpounds of fornmula (I) apply
to compounds of fornula (la). Exanples of conpounds of the invention include
Exanples | to 260 shown below, as &l as salts and solvates thereof. 10
The conpounds of forrmula (I) may |have|the ability to crystallise in nore
than one form V This is a charagteglstic knpwn as polynorphism and it is
under st ood that such pol ynorphig fprnms Q" poZynorphs") are within the scope
of formula (1). Polynorphism g
in tenperature or pressure or _pg
the crystallisation process. Bol

mor pHs cal di stingui shed 15 by vari ous
physi cal characteristics kno abﬁ*lbe *s,3X-ray diffraction
patterns, solubility, and mel'tingRooift. ] of the compounds descri bed
herein may exist in stereoisoneric forns (i.Ef they nmay contain one or nore
asy tric carbon atons or may exhibit cis-trans isonerism. 20 The

i ndi\a@sdBal st ereoi soners (enanti omers 4l di ast ereoi soners) and m xtures of
these are included within the scope of the present invention. Likew se, it

i s understood that conpounds of fornula (1) may exist in tautoneric forns
ot her than8%M shown in the fornula and these are also included within the
scope of the present invention. C 25 As referred to above, i ndividual

enantiomers,of co unds of formula (1) repared. .I.n a preferred
rbodi mant 2 SRRt o dtmds SOt G-ANY. dosrRast Crilortp, pRid Bl o |y
pur e enant iapdeniorogreans t hat the conpound contains greater than about 90 % of
the desired isoner by weight, preferably greater than about 95 % of the
desired isonmer by weight, and nost preferably greater than about 99 % of

t he desir e@’isseheetedifionvihe gindup coasisting of hydrogen, halogen, haloCyalkyl, and C,alkyl;

Z3is selected from the group consisting of hydrogen, halogen, haloC,.alkyl and C,4alkyi;
16
Z' is selected from the group consisting of hydrogen and halogen;

C

2% is selected from the group consisting of bromo, C,.alkyl, Cialkoxy and haloC:_alkyl;
20 R®and R* are independently unsubstituted methyl or ethyl, or R® and R* together with the
nitrogen atom to which they are attached form a saturated 5- or 6-membered carbocyclic

ring;

R® and R® are independently methyl or ethyl, or R® and R® together with the carbon atom
25 to which they are attached form a saturated 5- membered carbocyclic ring;

and at least one of the pairs of groups R? / R* and R® / R® forms a cyclic group with the
Nitrogen or Carbon atom to which they are respectively attached.

10



& 30 wei ght percent based upon the total weight of the isoner(s) of the
conpound. In sone cases, one enantioner of a particular structure nay have
a significantly higher activity than the other enantiomer of the sane
structure. Chirally pure, or chirally enriched conpounds rray be prepared by
chiral ly selpgrioosgs7§4nt hesis or by separation of enant| /p(ﬁm
separation of enantioners may be carried out on the fi na pro
alternatively on a suitable internmediate. 11 WD 2006/ 067423

PCT/ GB2005/10B48%k uiteestomirihati fatdures of bn enibodienent oh theaipvérdionatdscribed awithar i et y
O | et hods rofekd il B pala AR 'cn S8 iniel-wiff e R0 UP Lol i 201 ©
will continué 10 have e previously esS Ot herw se

i ndi cat ed. Thel d@d@%\m \ﬁE@En@HaI lndWﬂshé‘ta @ombnﬂmS Ofarﬂae fgemfe@upf l#py owieand

t hen specif | ' 5
Exanpl es. &n@g@?ﬂ%@ﬂ@?&e&%&gpg&% c*! ﬁﬂf”bpfﬁ‘ mt%%g’ggar&g ywﬁ{e%ﬁhg%s known
in the &rt feﬂture@pgmmmugmfﬁmt&a &!)sap@bfttop@npwndﬁo amulaial he fol | owi ng
synthesis schenes. It is also recognised that in all of the schenes
described below, it is well understood that protecti gg groups for

sensitive damplesof campausdnef te inverisndgclude framplesdde Qﬁbowmb%l@‘ﬁ-cﬂsdféﬁ’q'ce Wi th

c general Rsisand Mdesovatesth@gbistry. Protecting groups are mani pul at ed
according to standard nethods of organic synthesis (T. W Geene and P. G

M Wits (1991) Protecting Goups in Oganic Synthesis, John Wley & Sons).
These Q'OOUH%eadoﬁlpbﬁriBEVcﬂ‘Cforﬁiula'i(lFRﬁy%v&ﬂfe aba&;a@ecrya‘talﬁééeineﬁéfaqrqmﬂo@ymmes' S

usi ng rreth s that are re paret to those skiJled 15 in the art. The
sel o) on oot o Shracaileo kHoviE 6 BONHB ST Gt § BRETSIRA PRlosodt ¢ ner 1
|

execUti on oy Hor&m msn(sﬁowntormsmartehmm Wéﬁpbodif mﬁnmarmoundﬁmsriohnfsmr mul a
(I'). Those sklb ; gn se if a stereocentr?'_h sts in
conpounds &"¥8 m“aPCEWasa'RéB%’F&%a“ine Rdempraturg of RIGSRYS oP9 s both

pozI Si bl e statyoaesulicfironi sariationg in(theld@stammtuﬁn Prdcgss, m@moﬁphsmmcmmmmbmhe‘dhe .
i ndi vi enanti o t he, 20 stereochem st IS i cated as
boi g vt i 451 Brngs BRYseaf EnalEbasti, Snbu I 1 e o 25 AP Sl s <

obt ai ned, tsblubility] anidmeltilgapointy been separated where indicated. Stereoisoners
may be separated by high-performance |iquid chronat ography or other
appropriate neans. Wen a conpound |Is desired as a single enantioner, it may
be C obt ai redtaimyofdhe cempueds fdescribed theesin saprexisy inr gembisoineric &drms lfie. fiayal

product or ﬁmﬁws& 8%0#%%{@%@& SiomBy M ]Eéxﬂ gfsb{réh% édn‘?eari roduct,

an i nternedi or a star be e Ssul bIe
met hod Rnoviieiindivigual stereciomers {enantiorers laad d@s@rmﬂn@ﬁs)ﬁndwmrescmfgmﬁec

Conpounds  bye Ficidded Rith! the Scope oftHeSitesét thvbntio:  IYREWISE, i WY Lrférstd¥uahaC! ence.
compounds of formula (I) may exist in tautomeric forms other than that shown in the
C formula and these are also included within the scope of the present invention.

25 As referred to above, individual enantiomers of compounds of formula (I) may be
prepared. in a preferred embodiment, an optically pure enantiomer is desired. The term
“optically pure enantiomer” means that the compound contains greater than about 90 % of
the desired isomer by weight, preferably greater than about 95 % of the desired isomer by
weight, and most preferably greater than about 99 % of the desired isomer by weight, said

30 weight percent based upon the total weight of the isomer(s) of the compound. In some
cases, one enantiomer of a particular structure may have a significantly higher activity
than the other enantiomer of the same structure. Chirally pure, or chirally enriched
compounds may be prepared by chirally selective synthesis or by separation of
enantiomers. The separation of enantiomers may be carried out on the final product or,

35 altematively on a suitable intermediate.

11



| "ﬁ1994). 30 Typical reaction routes for the preparation of a conpound of
formula (1) as herei hbefore defined, are shown in the follow ng schenes.
The starting materials and reagents are known to the skilled person in the
art and/or can be prepared using nmethods known in the art. 35 Conpounds of
formula (1) owm2doeoerynt hesi sed by known net hods; for exanpogdpdensidbiosnot
limted to, the synthetic route outlined in the schene below 12 WO

2006/ 067423 PCT/ GB2005/ 004951 Scheme | R OQu RA NCNR5S RSt R6 Step (i)
R5>R6 Step (The cempounds aRzinigNRMention Snay) bei inage bp FZRariety of4methpdRaneding H
R3'N R4 Z [ : warke :

defined for Zs?ﬁgd%gdo%p%ﬂ 'oﬁgn%‘rlrlu. Ay B%ﬁise,ﬁz vg&bpl)e %ﬁ!)coﬁts?'nucegtro ?ﬁgg_ ou ?8@
exanpl e by reefiped gieaping ainjess ethenyise indigategni Hestgtives genpsalsyynthetiey metheds greesence
of | nor gani Csef Babélsw aﬁ@ﬁheﬁ%@&h@c&ﬁ&&ﬁﬂé WHeYARNESh alepré@rd@ T the Wolidy 10
water or by reaction of a ketone with an amne and trinethylsilyl cyaride in
either the &XPiSe of solvent or in a solvent such as acetic acid. St ep
(I'l) can be achi eved by successive reaction with an appropriate

organonetal | | c reagent, for exanple phenyllithium in a suitable inert

sol vent for €HBRRINES (O SEARAHfEMURAN,. May DetRiepasas by Hetheds, keovgh inyiherark of
reduci ng agegrganié @yntReciTRE eset Orth IHTPE@ HYHE rfolving) spnthesi EektnfesS O iseléo f or

exanpl e net hanol ., Acytati St e i1i,) can be achl eved reaction wiith a
c orrpm(;und of qesquﬁeg?r{aﬁrﬁl%} tll%sd?\egnes dzascnged gelow, itis weﬁ unggrstoog that protecting
10  groups for sensitive or reactive groups are employed where necessary in accordance with

o general principles of chemistry. Protecting groups are manipulated according to standard
methods of organic synthesis (T. W. Greene and P. G. M. Wuts {1991) Protecting Groups

in_Organic Synthesis, John Wiiey & Sons). These groups are removed at a convenient

stage of the compound synthesis using methods that are readily apparent to those skilled

15 inthe art. The selection of processes as well as the reaction conditions and order of their

execution shall be consistent with the preparation of compounds of formula (I). Those

skilled in the art will recognise if a stereocentre exists in compounds of formula (1).

Accordingly, the present invention includes both possible sterecisomers and includes not

only racemic compounds but the individual enantiomers as well. Where the

20 stereochemistry is indicated as being variable at certain positions, a mixture of

stereocisomers may be obtained, this mixture having been separated where indicated.

Stereoisomers may be separated by high-performance liquid chromatography or other

appropriate means. When a compound is desired as a single enantiomer, it may be

C obtained by stereospecific synthesis or by resolution of the final product or any convenient

25 intermediate. Resolution of the final product, an intermediate, or a starting material may

be effected by any suitable method known in the art. See, for example, Stereochemistry

of Organic Compounds by E. L. Eliel, S. H. Wilen, and L. N. Mander (Wiley-Interscience,
1994).

30 Typical reaction routes for the preparation of a compound of forrula (l) as hereinbefore
defined, are shown in the following schemes. The starting materials and reagents are
known to the skilled person in the art and/or can be prepared using methods known in the
art,

35 Compounds of formula (I) can be synthesised by known methods; for example by, but not
limited to, the synthetic route outlined in the scheme below
12



T

¥ 4 A\M WD 20061067423 PCT/ GB2005/ 004951 O Z L z3 4 (I11) 5 wherein Z', 7Z,

Z3, Z4 and Z5 are as defined in fornmula (1) and L represents a suitable

| eavi ng group. Exanpl es of |eaving groups include hal ogen, hydroxy,
OC(=0 al kyl, (r) OC(=0) O al kyl and Os02Me. L may be hal ogen and acylation in
step (iii) ied out in an inert solvent such a | t hane,
in the presgﬁgégg?agﬁ%%se such as triethylam ne. Wen L ?gg¥%§éﬁ@gﬁﬁ&droxy,
the reaction preferably takes place in an inert 10 solvent such as

di chl oronet hane in the presence of a coupling reagent, for exanple a

di i m de reagent such as N, N dicycl ohexyl carbodiimde (DCC), N (3-

(di met hyl am no) propyl ) - N-et hyl carbodi i m de hydrochl ori de ( EDC)

pol yner - suppSeheswe 1 EDC, pol yner - supported DCC or

O (7-azabenzotriazol-1-yl)-1,1, 3, 3-tetranet hyl uroni um hexafl
(HATU). 15 Wthin the schenme there is scope to convert a greg
another group R3 and simlarly for groups R4, R5 and Re, a
and Z. C Accordingly, in a secondgaspect, the present inven
met hod of prepaging a 20 conpqunﬁ

oro phosphate
R3 into
, 22, Z3, Z4
g provi des a
of formula (lI), conprising{the step of:
R 4

reacting a conpffund of formnmul &TTN); Re NH2 Rellel\l\'z 1) 14 WO
2006/ 067423 g?ﬂ@ﬁgOOShg@ﬁ 1 6R3, RsgteBTiipnd RR fined in
formula (1),™ith ceﬁ?eega—-of%rnul (111—):—eBg——)§-°L z5 [ ZB (L11)
R* "R*
Step (iii)

5 wherein R%, R%, R%, R, Z', 22 2% Z* and Z° are as defined for the compound of formula

C ().

Step (i) is carried out for example by reaction of a ketone with an amine or amine salt in
the presence of inorganic cyanide, for example potassium cyanide, in solvent such as

10  water or by reaction of a ketone with an amine and trimethylsilyl cyanide in either the
absence of solvent or in a solvent such as acetic acid.

Step (i) can be achieved by successive reaction with an appropriate organometallic
reagent, for example phenyllithium, in a suitable inert solvent for example tetrahydrofuran,

15 followed by reduction with a reducing agent, for example, sodium borohydride in a
suitable solvent, for example methanol.

Acylation step (iii) can be achieved by reaction with a compound of formula (I!l):

13



“M 5 wherein Z', Z2, Z3, Z and Z5 are as defined in fornul a (I') and L
represents a suitable C leaving group; and thereafter optionally: 10
renovi ng any protecting groups and/or converting a conpound of forrmula (I)
i nto anot her compound of formula (1) and/or formng a salt or solvate.
Suitable | eqy ps L include hal ogen, hydroxy, OC(=0)al kyl
OC(:O)C>aIk$%iﬂﬂ%&ﬁ¥§ OS02Me. Conpounds of formula (1) c %T4¥ﬁ@%m%%$%ed into
further conpounds of formula (1) using standard techniques. For exanple,
and by way of illustration rather than limtation, C possible conversion
reactions include acylation with an appropriate acylating agent such 20 as
acetyl chloride, alkylation using anQappilopriate al kyl ati ng reagent such as
nmet hyl i odide, and sul fonylation usjng 4d sulibnylating agent such as
met hanesul foni ¢ anhydride and N gl'’kyPs by reductive am nation using a
ket one or an al dehyde in the presence ¢ reduci ng agent such as
sodi untri acet oxybor ohydri de. 25 PhapsreCeytttally acceptable salts may be
prepared conventionally by reaction®™w th |the “appropriate acid or acid
derivative. In a further aspect, the preéént i nvention provides a conpound
of formula (11): 15 WD 2006/ 067423 PCT/ GB2005/ 004951 R5 Re NH2 R37N~ 4 R
(11) wherein R3, R4, R5 and R are as d&ined in fornula (1), with the
proviso that the 5 conpound of formula (I1) is not the conpound wherein

sinmul taneously R3.a 4_together Cwith the nitrogen atomto which they
R st MY Sl e 8 Fhuer@daspﬁfwﬁm FREmpilarl) aheh i resesanie RSVEARR hor

Wi t Ih t het Cfléémg gt-dugl tchamm@ dfh?ah]gr@r grobpd &ﬁﬂﬂd ﬁmgana?y?w,upssso)umgg t

cycC nty _ S r a ar userul as | nterneg alt es

oo B 0 QGO AL ERIBEINEE. o ey b Rolegeh end advidiot T aien s s

present i nvabtin @A ineMisbiventt sueh sy dithibromaiiane ! r the Tirésens P W Base such as
triethylamine. When L represents hydroxy, the reaction preferably takes place in an inert

10  solvent such as dichloromethane in the presence of a coupling reagent, for example a
dimide reagent such as NN dicyclohexyicarbodiimide (DCC), N-(3-
(dimethylamino)propyl)-N-ethylcarbodiimide hydrochloride (EDC), polymer-supported
EDC, polymer-supported DCC or O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluoro phosphate (HATU).

15
Within the scheme there is scope to convert a group R® into another group R® and
similarly for groups R®, R® and R®, and 2*, 22, 2° Z* and Z°.

C' Accordingly, in a second aspect, the present invention provides a method of preparing a
20 compound of formula (1), comprising the step of:

reacting a compound of formula (I1):

25 (1



il

may selectively inhibit the GyTl transporter over the GyT2 transporter. 15
Such conpounds woul d be suitable for the treatnent of certain neurol ogical
and neuropsychiatric disorders. As used herein, the terns "treatnent” and
"treating” refer to Cthe alleviation and/or cure of established synptons
as well as i3S. 20 The affinities of the conmpoun IS invention
for the Gy%@%ﬁ@fgrter can be determ ned by the follgﬁlﬁéz@g)g%%l HEK293
cells expressing the Aycine (Type 1) transporter were grown in cell culture
medi um [ DVEkEMAIRYRE, R®ZhdRSrarebs defthed ilViokmu® (1), svith accompoBnyéfitbrnicl@nand 10%
25 heat inactivated fetal calf serum at 37C and 5% CO2. Cells grown to
70-80% confluency in T175 fl asks were harvested and resuspended at 1.32x10
cells/nL in assay buffer [140mM Na@, Sy#nM KCl, 1.8nmM CaCl2, 0.8nM MySO4,
20mMM HEPES, 5nM gl ucose and 5nmM al ghi ne pHé. 4] . Conpounds were serially
diluted 2.5-fold in DIVBOfromatg JARE tion of 2.5MMw th each
conmpound giving a 11 data point dose-rgsporse. 30 100nL of conpound at each
concentration was added to the assg5 . Ag equal 16 WD 2006/ 067423

PCT/ GB2005/ 004951 vol une of Leads { PA beads (12.5nmg/ M suspended
in assay buffer) was added to the cell suspension (1.32 x 106) and 5L of
the cell/bead suspension transferred to each well of a 384-well white solid
bottom plate (3300 cells/well) containigmg 100nL of test conpounds.
Substrate (54L) was added to each well [1:100 dilution of [3H -glycine 5
stock ih assay buffer containing 2.5Mglycine). Final DVSO concentration was
1% v/ v. DaherewpE', @) £ @ anid Eidig a8 de@ndd in foimata (YiaadlLivepreabrib @ stitables wer e
dete@i ned, usi n ActivityBase. The follow ng assay nay al so be used: 10
HEK?2 cel felséwggglzoggsi ng the Aycine (Type 1) transporter are grown in cell
medi um (DMVEM NUT m x F12) containing 2 mM L-G utamne, 0.8 ng/nL 418 and
10% heat | I | calf serum (G bco BRL) at 370C in 5% CQ2. Cells
grown to 788@81%9\@% ﬂégénl@'y in T175 flasks are harvested and resuspended at
4x105 del | s/ mempvingasyagrotelstiig groupsNerdlor( 140 mV), KC (5.4 mV), CaCl 2 (1.8

74] e eduarruiinga Snotad b isnipo o SR comelife A BBt afiist nacd [ "

assay buf f er )fomingadaitiotsoivalee cel | suspensi on. Conpounds are prepared as
10mM stocks in DMBO. 2.5 fold serial dilutions of the conmpounds are nmade in
DMSO froma top conc of 2.5 nM 100 nL of conpound at each

Suitable leaving groups L include halogen, hydroxy, OC({=0O)alkyl, OC(=0)0-alkyl and

15 0SO0Me.

Compounds of formula (1) can be converted into further compounds of formula (1) using
standard techniques. For example, and by way of illustration rather than limitation,
C possible conversion reactions include acylation with an appropriate acylating agent such
20 as acetyl chloride, alkylation using an appropriate alkylating reagent such as methyl
iodide, and sulfonylation using a sulfonylating agent such as methanesulfonic anhydride
and N-alkylation by reductive amination using a ketone or an aldehyde in the presence of

a reducing agent such as sodiumtriacetoxyborohydride.

25 Pharmaceutically acceptable salts may be prepared conventionally by reaction with the
appropriate acid or acid derivative.

In a further aspect, the present invention provides a compound of formula (II}:

15
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concentration i s added to the assay plate (384-well white solid bottom

pl ate) using the 20 hunm ngbi rd di spenser. 5uL of the cell/bead mx is then
added on top of the conmpound wusing a nultidrop dispenser. Substrate (5ul)
is then added to each well (1:100 dilution of H3-glycine in assay buffer
cont ai ni ng 2.vio Wddk@éNed ne) Data is collected using a C Perl’k?irﬂﬁzﬁfooﬂl\‘kfw ux
as 5 mnute exposures. plC50 data values are determ ned using Ctivity
Base. 25 Conpounds may be assayed in their free base formor in the form of
a salt, for exanple the hydrochloride sl or the formate salt. The assays

descri bed above are generally consider ¢ provi de data that is correct to
3 standard deviations = 0.5. 30 Conpound aving a plCo0 at the AyTl
transporter of greater than or equal tq 50 are considered to be active at
the GyTl transporter. The exanpl e cormfpourlds bel ow were found to have a

pl C50 at the G yTl transporter of great&sr Than or equal to 5.0.

Accordingly, in a further aspect of RRel|invention, there is provided a
conmpound of fornula 35 (1) or a salt_geNgolvate thereof: for use in therapy.
17 WD 2006/ 067423 PCT/ GB2005/ 004951 Ri'n ambt her aspect of the invention,
there is provided a conpound of formula E'b) as hereinbefore described or a
salt or solvate thereof, for use in the eatnent of a disorder nediated by
G yTl. 5 As used herein, the term"a disorder nediated by AyTl" refers to a
di sorder that, nma Jdrgat ed by the i ni.stration,of. di canept, t.hat
alters the a%wqf{t%},e(ﬁ,[lfearéiﬁ "E"ta'f'saﬁl%%1 t'érﬁ? aR'é’rgl'tﬁbtg?ecWév%(?eg@}:i ed,
the acti &n afonmpoyid oftfommda (1) isenat i éampiosnd vberemcsiinuitansncsin RF and Bhtogéthed yci ne
ar oun@ NVDA 1.ecent [ f ' 1St -1 he
oo O PP BB e o i 8 s S s
concent r at i andcBh aad R togeteAwithdihat carbame atoot toawhichstbeyrare Attathedeformedor e
descri bed, X J N}@%—I di at ed neurotransm ssion have been

i nplicated i%sg@pﬁwcﬁgur psn chiatric disorders such as denenti a,
depression and psychoses, for exanple schizophrenia, and | earning and
Menory dis or @ghsounb O br FANR(H) d%ttﬁgﬁ(,lj infbrhediates §H ﬁl@rsgﬁfhésis%f'go ungdbs Thus,
alterations Inthe activity of the GyTl transporter are expected to 15

i nfl uence sub®inyertiopders. The disorders nediated by GyTl referred to herein
i ncl ude neurol ogi cal and neuropsychiatric disorders, including psychoses

such as schizophrenia, dementia and other forns of inpaired cognition such
as attenti onthectampounds afothadreseshinventiga inhibitythg Gly Tt transporter. The compounds

may selectively inhibit the GlyT1 transporter over the GlyT2 transporter.

156
Such compounds would be suitable for the treatment of certain neurological and
neuropsychiatric disorders. As used herein, the terms “treatment” and “treating” refer to
C the alleviation and/or cure of established symptoms as well as prophylaxis.

20 The affinities of the compounds of this invention for the GlyT1 transporter can be
determined by the following assay:

HEK293 cells expressing the Glycine (Type 1) transporter were grown in cell cuiture
medium [DMEM/NUT mix F12 containing 2mM L-Glutamine, 0.8mg/mL G418 and 10%
25 heat inactivated fetal calf serum] at 37°C and 5% CO.. Cells grown to 70-80% confluency
in T175 flasks were harvested and resuspended at 1.32x10° celis/mL in assay buffer
[140mM NaCl, 5.4mM KCI, 1.8mM CaCl;, 0.8mM MgSO,, 20mM HEPES, 5mM glucose
and 5mM alanine, pH 7.4]. Compounds were serially diluted 2.5-fold in DMSO from a top
concentration of 2.5mM with each compound giving a 11 data point dose-response.
30 100nL of compound at each concentration was added to the assay plate. An equal

16



20 syndrones. O her neuropsychiatric disorders include drug-induced
(phencyclidine, ketam ne and other dissociative anesthetics, anphetam ne
and ot her psychostimul ants and cocai ne) psychosis, psychosis associ ated
with affective disorders, brief reactive psychosis, schizoaffective
psychosi s, ¥R2W&YTHEsi s NOS, "schi zophreni a- spect runt’ CPETEBMSOMISICh as
schi zoid or schizotypal personality disorders, or illness associated with

25 PSYChOS! il G TPt WA 58 g (T3 FEBISBARIakn GBAPR Tl WherO' 0

Al zhei mer' s~ di sease ost auna rone)
recept or - r edddied tb e el eluapsnsm:tﬂ 3% 1@Pbamds$p,L ofdipe @lﬂ)ead suspEmsign transferred

forgetful ness r I 0 The
congounds glP %386 gﬁ" gpglc%gda ‘“1“@%’8@“ §g P%&G@R@ﬁa %ﬂged%@?@g?ﬂggl 1§§§&Tﬁﬁe in
the treat rtesttoom‘poemdsi Supktram (BuL) Swablaidecaid eadh well Hi: H00r dilatisn of [*H]-glycine

schi zo enlf I‘deS 0, re 0 ni a, ,acute

par ano!o oD @é?‘ﬁ' ea F%gﬂ'égg é"\ﬁ E‘H?' e E 'c@%tsga "8?“tfa§l' g%ezhi” v.

i nvention, méte wasr dtlledie sihg aeParkiar Eimet Ywuxi pICs) naluéuawe%déaemmﬁsmg and
Statisti Calsﬁ%hpyﬁlﬁ? of Mental Disorders, 40" Edition, published by the

American P ‘'c Association (DSM1V) and/or the International
Classification of 18 WO 2006/ 067423 PCT/ GB2005/ 004951 Di seases, 10"

Edi t I T f the di d ti dh [

are cont srpnealp el eV UER B IBECT O enton. Namber's i n_br acket s af t er

t he |i stled HEK293asalls dxptessing dhe Glyaine h'B/peIﬁsiEaianmrtdriam growtre in gelDSledium 5 I n
t | t {

Cen ophr or{PMERRBTIR K2 RontaRirkt 2 S Lok, (8 i O6yg) ARBI G Hoal

Type (295. noaqtlvalad &etalm:aﬁ SértypdG(bzeEBm-O)at SIUHGHmﬁ%e@@za@d& growe t¢ 2930%0) and

Resi dual Tyapa{2es ip é'f)'a% 160 ZAPRESEAEP L Hsh8sdlba % 80bes BNy 2880y oct | ve

Di sorder (2 pes e and pressive Type;

Del usi onal tmiffet |((2@7 MQEI(ﬁ-dl'ﬁ + GaClp o1 SumM)p MgSE4o (Qmie HERES,
G andi oge Ty @ﬁM)ﬁ%@Q&'g I%)(/%?‘?snd Eﬁhﬁt‘é‘whﬂﬁ)}’%ﬁggﬁ A§Qgﬁél'vﬁlum9 o-FY. seM(e?ff"d Type

and UnspeC| | ed Psychotic D's are Psychotic

Di sorder (23PA padp{lchog/mt sperapdedin pesayt b\lf@f)Gén%qd&ﬂ tﬂ’etbﬂd‘&" S@SPRTISIoNON
i ncl udi ng t@&nﬁdﬁhay RFS prTaFédDS‘é Héﬂnﬂﬂ&o&l&dtnvﬁﬂiﬁomb |5“|‘1?:h:1'£§érla?'aﬁutlon?1 of the

Subst ance- 1 nduced Psychotic D sorder includi Del usi ons

(293, 81 arkemwps ars Tadem MR oM topaoncis 2.5 aMa 108K IR5ePEPRINGH 8881 Mot
Q herw se Qﬁ)ﬂ@érﬁﬂaﬁ&l l'szﬁﬁiea)tg tﬂ_é‘ﬁséh‘)rﬂ?éié' @354 \ﬂéll Wﬁiié%@)lﬂ tfdttbmaﬁlﬁte?hﬁﬁg @le Use in

t he treat nent of di sorders i ncCl essi ve Epi sode, Manic
Epi 500D M B EGRIGARPoaReT. g G (SIBBRE B e B8 EieP of 6 campoind
i ncl udi ng Neirgya fARINERH Yispenddr S SUBKfate (BYBY i YHEnGadBed & ékeh welQ9:140 dilution of
H3-glycine in assay buffer containing 2.5 uM glycine) Data is collected using a
‘ PerkinElmer Viewlux as 5 minute exposures..plC50 data values are determined using
C Activity Base.
25
Compounds may be assayed in their free base form or in the form of a sailt, for example
the hydrochloride salt or the formate sait. The assays described above are generally
considered to provide data that is correct to £3 standard deviations = 10.5.

30 Compounds having a piCsq at the GlyT1 transporter of greater than or equal to 5.0 are
considered to be active at the GlyT1 transporter. The example compounds below were
found to have a piCsgq at the GlyT1 transporter of greater than or equal to 5.0.

Accordingly, in a further aspect of the invention, there is provided a compound of formula
35  (I)or a salt or solvate thereof: for use in therapy.
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20 Depressive Disorder Not Otherw se Specified (311); Bipolar D sorders

I ncluding Bipolar I Disorder, Bipolar Il D sorder (Recurrent Mjor

Depressi ve Epi sodes with Hypomani ¢ Epi sodes) (296.89), Cyclothym c D sorder
(301.13) and Bi polar Di sorder Not Otherwi se Specified (296.80); O her Mod
Di sorders i Red ydb/ograddo0od Di sorder Due to a General C Medipegeag Hg'glon
(293.83) which includes the subtypes Wth Depressive Features, 25

Maj or Depressive-like Episode, Wth Manic Features and Wth M xed Features),
Subst ance- | Indarotier Mspect Difsthe deventiomcthet isgprotideds abtgmpsundi ofhfoBeyia gsas e

Feat ures, ) 1. [ ' r | SQr der
ot G hor iR cacrBl f B 07 s il el o 1 e Ben B oGl 21
of use in tmediatedby @yTtl. of anxi ety disorders including Panic Attack,

Agor aphobi a, Pani c Di sorder, Agoraphobia Wthout Hi story of Panic D sorder

(300.22), Specific Phobia (300.29) including the subtypes Animal Type,

Nat ur al SEnvAY esedehereimtheterB|“a disorder mediated-hyGIvTY refprscto agiisarder thatahayTyepe and
Q her Type) ' Rhahi: @t o - S b MR 300. 3),
Post tr aunat |0 P ane FORidl o S e s, IHE M Mo sl ahe R
Gener al i zedransrortary Asihetsinkefore degcribed, the agionof SH04/BwspIErPeigcahe (8004951
AnXi ety Di s@nd&iiralif of BlyBineutsdrd NMBAl fidbpteidN Ak |0 Berta antétiht of giycine is

Subst ance- | nducerg Anxiety Di sorder an nxi ety D sorder Not Cxﬂgrvm se

Speci fied (wededdyr. thenefficion dinstianing of MBAarecantorsy @ny| ehange tastat ipcehe
treat mef QonséHdatignEdr SRicENRDA-Medlate® neGoRansifissith. Nk KérBiRberBreCiessribed,

Di sorders such as Substance Dependence and. Substance Abuse; . )

Subs@nce- 15i8088sd i ¥MDAwnedialgd ) ngurosgNisaissinte hRKR oReetarMBlicateds i s pariaine

\é\'ét h tg’awval gue‘au{psym.?c bi@smg@gsM! és{ bm:gﬁyas;iram o hMgﬁMog@sE) Sdt:rrséiaﬁﬁlle duced
mentia, Substance-lndyced Persisting Amestjc sorder . nce- | nduce

Poychot | ¢ HCBBPAIERYA SR EaTEE SN TRy DR RoPRaIe SiRsUes et SRaeE

Anxi ety 10 dpdsautigsr , Tiush siltedatians! indbe adtivitg of ahe BXST Uikdrisporter dre k&p&iertd nduced

Sleep D or.dt?r and Cé Haﬂ} | uci nogen Persisting Perception D sorder

(FI ashbRck IMUEREE LD OI9I98%-o Di sorders such as Al cohol Dependence

(303.90), Alcohol Abuse (305.00), Alcohol Intoxication (303.00), Al cohol
W t hdr awnal

i ey TR e N T Y S
Amest i c 1elrapsyahiatric disomeo, nafdingepsyesgsel cluck dsi sohizdphrenial dernedtial artlic ed
Dystunct | oo RufioPE piraBE S5 A U 46 ReRfb Heny WEHARe A SR PEY e
Not Ot Hfr wisyediBpesi fOtber (r@9ropSychiativp lisoatersanglade dhugnduced r(phdncika@ilin®el at ed
Di sorders %?J?niﬁé a%%ﬂ%%ﬂsﬂaa:%pﬁ%%%&, gﬁl%ﬁet%mne and other psychostimulants
and cocaine) psychosis, psychosis associated with affective disorders, brief reactive
psychosis, schizoaffective psychosis, and psychosis NOS, “schizophrenia-spectrum®
C disorders such as schizoid or schizotypal personality disorders, or illness associated with
25 psychosis (such as major depression, manic depressive (bipolar) disorder, Alzheimer's
disease and post-traumatic stress syndrome), and NMDA receptor-related disorders such
as autism, depression, benign forgetfulness, childhood leaming disorders and closed
head injury.

30 The compounds of formula (l) are of use as antipsychotic agents for example in the
treatment of schizophrenia, schizo-affective disorders, schizophreniform diseases,
psychotic depression, mania, acute mania, paranoid and delusional disorders.

Within the context of the present invention, the terms used herein are classified in the
35 Diagnostic and Statistical Manual of Mental Disorders, 4™ Edition, published by the
American Psychiatric Association (DSM-IV) and/or the International Classification of
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Amphet am ne Abuse (305.70), Anphetam ne |ntoxication (292.89), Anphetam ne
20 Wthdrawal (292.0), Anphetam ne Intoxication Delirium Anphetam ne

| nduced Psychotic Disorder, Anphetam ne-I1nduced Mbod D sorder,

Anmphet am ne- 1 nduced Anxi ety Di sorder, Anphetam ne-I|nduced Sexual

Dysfuncti on, wopdsebemzne- | nduced Sl eep Di sorder and Anphelgrigiesieissi ed
Di sorder Not Ot herwi se Specified (292.9); Caffeine Related Disorders such

as Caffeine Intoxication (305.90 Caf f ei ne-1 nduced Anxi ety Di sorder, 25
Caf f ei ne- | no@'é%ﬂf%l@erﬁqﬂ%‘df%‘ﬂo nEhecuzrious subtyres st g disosdarsimentigned hefeint vi se

Speci fi ed (é’r@%o&bmpﬁ?é?f‘ﬁd)béﬂ Bfe{het;ﬁeheﬂt MOBHRAS NUMHRrah Kracketdifter BRPRENCE
(304.30), Cannabis _Abuse Cannabi s_| nt&m cation (292.89), Cannabis

| nt oxi cat i ordi¥gases below refﬁféélﬂ%?o‘?’%ssffﬁﬁméﬂd?’ ¢ Di sorder,
Cannabi s- 1 nduced Anxi ety Di sorder and Cannabl s- Rel at ed Di sorder Not

Dependends (Barissiar 52 Samhaunl (R dTTlces of a5t 1 e Teaman a Seiromess 5o)
Cocai ne W t higeiading tl(e2§l21tﬁ>_)as Favariid) Bypen {29830 tDisurgdededr Type) (285.00), Gatdteriticed
b Yorder o colnd20% 8 SnBEalefteEy Thbme A D) Caha; FESRMAL b a8 oY
Di ISFr der andSdbhimophenifdrel Bisedder Dj286.40) r Sdhbaffdties \Diserddp ¢295(708 dngidiiy Me

Ha 4. 50
e ! nogers e SRk S e e B RS BER GRSk W 50

Hal | uci nttgenstmwnpes Erotugatﬁ?erTwethnandlﬁsesaiyubemeglﬁmsaiyunacﬂe@ecqt@w'rﬁﬁ) Somafic WO

2006/ 067423 1 i e i
Hal | ogen-Pl nd ﬁée%oﬁeeg%gu Un é'(tér!lcg 1&89 E(a‘%f h§‘8°ten- n%ﬁccggé'ﬁg]os ared
Di sor der, I—la‘PSyOmtno@BanBndZR?eﬂ Rsychotiy QI)QsdﬁdeMG dmdi Ganetal Medisge Cofuitiert ed

Di d | d h

25 Pnhal ant IdE, the SubRes é’?ﬁf" Gekitigns ) and, W1E PRUGCTRES SutdieheE itgSoc 1

| nt oxi cat i orPS(YBMICSQISOFdQTham ng nthﬁx isulayne@n Wit | Pelusipns nf288.8hk -andd Witid

Persi stifyg Iﬁﬁl”ﬁﬂé ?ﬁﬁ’ﬁé@%‘l&ﬁ@) idoraer RBt bfheRlisPEpified!(Bg0G 2Nt - | nduced
nt - I uce nx

Mood Di sorder, ety Disorder and 1nhal ant-Rel at ed
Di sorder Not CI hervm se Specified (292.9); N cotine-Related D sorders such

as Nicotine Wua& <§f3&ﬁw@ &%ﬁ@&bﬂﬁ‘sa .Wéwa@meﬁto('md 9?501%@% inludin

Ni coti ne- Rel sor der herw se Specified (292.9); 10 Opi o1 d- F?el at ed

Di sorders sUMponDepiessive ﬁB@&éﬁdMﬁ‘B@ '?E%QQBOM'XG"CEP'SPQP ABGS"&PPB@B'CS'EB'SO"GC

d Int 2 t
o114 uy, °é‘%f'%?%s"‘?n%'ﬁ§‘§3’§32°'”@ e e o a1 | nouces” HEot B S0t dor
uc

Qpi oi d-i gpressive Risorpgrht rf&‘!"?'?ﬂ‘f‘ﬁe %ﬁﬁctﬂpﬂi?rﬂéf%%ﬂafsﬁ"égﬁeﬁ iaclyctig Bipalgr !
Opi oi d- Rel atBidorters CBlﬁiﬂér momusorabhmauu&entsnapr Depresc®8 & SH3cdeP NG Hgbdrghrie (or
Phencycl i di ng Li ke)) 8 8 eéjy P| B
pisodes) (29 8 cothym|c isorder {(301.13) and Bipolar Disorder Not Otherwise
Specified (296.80); Other Mood Disorders including Mood Disorder Due to a General
C Medical Condition (293.83) which includes the subtypes With Depressive Features, With

25 Major Depressive-like Episode, With Manic Features and With Mixed Features),

Substance-Induced Mood Disorder (including the subtypes With Depressive Features,
With Manic Features and With Mixed Features) and Mood Disorder Not Otherwise
Specified (296.90).

30 The compounds of formula (1) are also of use in the treatment of anxiety disorders
including Panic Attack, Agoraphobia, Panic Disorder, Agoraphobia Without History of
Panic Disorder (300.22), Specific Phobia {300.29) including the subtypes Animal Type,
Natural Environment Type, Blood-Injection-injury Type, Situational Type and Other Type),
Social Phobia (300.23), Obsessive-Compulsive Disorder (300.3), Posttraumatic Stress

35 Disorder (309.81), Acute Stress Disorder (308.3), Generalized Anxiety Disorder (300.02),
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15 such as Phencycl i di ne Dependence (304.60), Phencyclidi ne Abuse (305.90),
Phencyclidine Intoxication (292.89), Phencyclidine Intoxication Delirium
Phencycl i di ne- I nduced Psychotic Di sorder, Phencyclidine-Induced Mod

Di sorder, Phencyclidine- Induced Anxi ety Disorder and Phencycli di ne-Rel at ed
Di sorder Not wbhenwswsres Specified (292.9); Sedative-, Hypiir¢eo0sRio49s1

Anxi ol ytic-Rel ated Di sorders such as Sedative, Hypnotic, 20 or Anxiolytic
Dependence (304.10), Sedative, Hypnotic, or Anxiolytic Abuse (305.40),
Sedative, Hyjmasty QiscoderARué dbya i Gereral oMéahal'@nnd(ttb@Z(?.S@M) %ﬂxsta’me—]n@ly@wot i C,
or Anxi ol yti nxi ol ytic

| nt oxi cat ?/onA: Y}l,??g'ﬁqu\@ddé@%%@mﬁ@? d)tY.,Sm nxi %ﬁq V/ t hdrgwal
Delirium Sedative-, Hypnotic-, or Anxiolytic-Persisting C Denenti a,

et v W Bl ) o B89 AOMETIER 0408

Sedati ve-,
Sedat i ve-3, r%mdm doncluding Swestence iUse Pisandesdsuwhoas Chuhstanee  Denendencgeand

Hypnoti c-, £&| Mbiser Iﬁms%eemw yo.Rraa%deucn %%déﬁubytsme h¥eReAtoR; - ©OF

Anxi ol yt|c In uced Sexual Dés unction, Sedative-, Hypnotic-, or
o2

Anxi ol yti c- | SHPgtaage JVithdrawak oSukstangadndyserh « Pelisum, @chg-lndqg\;pd Persisting
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Type; Obesity, sive sor der
Amphetamme-lnduced Sexual Dysfunction, Amphetamine- Induced Sleep Disorder and

Amphetamine-Related Disorder Not Otherwise Specified (292.9); Caffeine Related

C Disorders such as Caffeine Intoxication (305.90), Caffeine-Induced Anxiety Disorder,
25 Caffeine-Induced Sieep Disorder and Caffeine-Related Disorder Not Otherwise Specified
(292.9); Cannabis-Related Disorders such as Cannabis Dependence (304.30), Cannabis
Abuse (305.20), Cannabis Intoxication (292.89), Cannabis Intoxication Delirium,
Cannabis-Induced Psychotic Disorder, Cannabis-Induced Anxiety Disorder and Cannabis-
Related Disorder Not Otherwise Specified {292.9); Cocaine-Related Disorders such as

30 Cocaine Dependence (304.20), Cocaine Abuse (305.60), Cocaine intoxication {292.89),
Cocaine Withdrawal (292.0), Cocaine Intoxication Delirium, Cocaine-Induced Psychotic
Disorder, Cocaine-Induced Mood Disorder, Cocaine-Induced Anxiety Disorder, Cocaine-
Induced Sexual Dysfunction, Cocaine-Induced Sleep Disorder and Cocaine-Related
Disorder Not Otherwise Specified (292.9), Hallucinogen-Related Disorders such as

35 Hallucinogen Dependence (304.50), Hallucinogen Abuse (305.30), Hallucinogen
intoxication (292.89), Hallucinogen Persisting Perception Disorder (Flashbacks) (292.89),
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“#at herwi se Specified (307.50). 15 The conpounds of fornula (1) are al so of
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and Attention-Deficit /Hyperactivity Disorder Not 20 O herw se Specified
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as scfMzophr pipld intax|cation (292 P'd (hpwe Qﬁt P@P“{Q) Vexeatiop; Relifu@or der s
gg% pGB Zggg} 6 Oggigfldddcban?sy%ﬁélﬁﬁImédidhrw(lbdbid%#w 26 Chstidsy, ?puouﬂ -Induced
ogni tiye. i t hi n Xt t he esent
i nventi on, épﬁfﬂg‘a'ﬁpt b@@'%ﬁ%ﬁeﬁ‘&ﬁ? \g'?ﬂf?‘?fd PBP‘%@%J&E& Pisprge {)wzt nent
?)f i npai rnemtmﬁvlswwpbblf ot (2928} iPbescychdid (sh ngrﬁ:ytlﬂmbmﬂ(e) -Refate Diorduns
ear ni ng,di sor ders, nennr esi a,, amme
di sorder & t¥48Asi%nt %p&gnf%@egdwﬁdqg%&ﬁ Bgﬂbcygn ci ARYSY @h’ﬁ%ﬁ@ry
| npai r nent) lahmhcyadguagbxibatmt (202.89); Rhentyicliding Iniciicatiom Detisura, Plendlytidive-
st roke, AIzh r i se Hun nat qn: s ,di seas I Gk di segse -
A donr el at odELAEn PRyHGRE ToReraet CoatRh Mgt B88 ool Satlet T Pifigyeipine:
denentia, al lndnlmldl mmmluordnr dmgd Rhencynlidine-RelatddaDisdrded dlokt QthexwisarBpedifednt i a
associ at ed t | | and
anyotropic I g%édgil er o ﬂ3t|c~ g‘rn §'§Wﬁeg§|8€éﬂﬁ g%r%tg {eﬁgi;;éngg({ |t"(’)e§ts”y? ﬁ&
10 causeZQ:ogmn Ammzlytutebepmemec f30&51 0¥ eBedativen Hypndtig ras sSAmxiniytic pAtuse odes# i a
states) traugByative, Hypnotic, or Anxiolytic Intoxication (292.89), Sedative, Hypnotic, or Anxiolytic
Withdrawal (292.0), Sedative, Hypnotic, or Anxiolytic Intoxication Delirium, Sedative,
Hypnotic, or Anxiolytic Withdrawal Delirium, Sedative-, Hypnotic-, or Anxiolytic-Persisting
C Dementia, Sedative-, Hypnotic-, or Anxiolytic- Persisting Amnestic Disorder, Sedative-,
25 Hypnotic-, or Anxiolytic-Induced Psychotic Disorder, Sedative-, Hypnotic-, or Anxiolytic-
induced Mood Disorder, Sedative-, Hypnotic-, or Anxiolytic-Induced Anxiety Disorder
Sedative-, Hypnotic-, or Anxiolytic-induced Sexual Dysfunction, Sedative-, Hypnotic-, or
Anxiolytic-induced Sleep Disorder and Sedative-, Hypnotic-, or Anxiolytic-Related
Disorder Not Otherwise Specified (292.9); Polysubstance-Related Disorder such as
30 Polysubstance Dependence (304.80), and Other (or Unknown) Substance-Related
Disorders such as Anabolic Steroids, Nitrate Inhalants and Nitrous Oxide.

The compounds of formula (1) are also of use in the treatment of sleep disorders including
primary sleep disorders such as Dyssomnias such as Primary Insomnia (307.42), Primary
35 Hypersomnia (307.44), Narcolepsy (347), Breathing-Related Sleep Disorders (780.59),
Circadian Rhythm Sleep Disorder (307.45) and Dyssomnia Not Otherwise Specified
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fgE'C head trauma, age related cognitive decline, stroke, neurodegeneration,
drug-induced states, neurotoxic agents, mld cognitive inpairnent, age
rel ated cognitive inpairnent, autismrelated cognitive inpairnment, Down's
syndronme, cognitive deficit related to psychosis, and

post - el ect r oowoelemsMes t r eat nent rel ated cogni tive di sor deicaiciaesodds1
dyskinetic disorders such as Parkinson's disease, neuroleptic-induced

par ki nsonism and tardive dyskinesias. The conpounds of fornula (I) are
al so of use PA7.¢#Pe PrMaRt Flepr disordess sueh ag Harsomniasssuchnas NightmareRisadenesi r e

D sorders syaly 47, FgReactbie; Sosstatr 096746, DRebMAKing 3Rt} . (302QeRnghdsexual

Aver sion Di sorder (30 ; sexual arousal sorders suc emal e Sexual

Arousal Di sd?‘ﬂé?""l%i\"’?ﬁ SNPWEC'M&WI{’ ) Dﬁ?@Po@iPO'(jS@ZR?'?)ed B fasthec
di sorders sug@éntalopisbrABR kecHOag ansinhid IFetislEfo ARGHRer’ RMentaMBiordara3erag) shdsor der

302.74 P t | at 302. 75 d h
(Dyspar eﬁ aqﬂ@rﬁgs%rgﬁEF acuﬁﬁgth?fsMéPw P!?@g%ﬁeﬁj%h %Eﬂepfg'é?s@%rcﬁ’ﬁﬁgfﬁ)t 2
IC:I[ler\r/]\n se ?m@nefrélemegﬁﬁltz cmmomaag@hsmsmmd cﬁsls@@ Eiborbért lmsuuw l(tr?éJZ. 4),

etishism ro. [ edophi exua
Masochi sm (3’0‘%”33% '"sggwﬂ ;EYF’E'%P ')'J,’:;| Ii@f%dsW@m (302. 3),
Voyeurism (302.82) and Paraphilia Not CI herw se SpeC| f | ed (302.9); gender
i denti t di d deptit d l.d 3Q02. 6 d
Gender | dent TSR OTMETE et ot 0 fpgietas dol okiriesiblias ™"
Di sor der10\|otAr(ar¢)m WNargosgp €807.1 e dncl@ding 3b&. S)btypeise Restrieting oTypal 0d pBingedes a

d of ) ,
cccep@l o <oty {urRSBUiF NaEs g (S S ARG Bé sy ReTPRnG Yios Bhd ¥
schi zophr eni Ngnputging diypeir Sbesity; Pomptisived iEstingl ddisqrderu bida Eeting disarder Not
di sorders, (ﬁ@ﬂw%ﬁsﬁcﬁ% % )eatl ng disorders, autistic disorder,

attention-deficit erac |ty di sor der, dlsruptlve behavi our dlsorder
tic disorders, personality disorders, cognltlon impairment in 23 WO

2006/ 067423 'ﬂgg@&ﬂgé 4Gl ?Izl 6 058@5 in WH@&tﬂQﬁEU‘“ﬁ%étﬁ”Blsord

Par ki nson' s skinetic ers, pr eSSl1 on di SOI’

cogni tive i ngg89. Q%Aﬁentl%&ﬁf el Hyorestivty er@efémlucungstbe@@bypes)bg@wnmﬁcn
conpul sive dll-l?&érﬁ&fvgy DfsgRfe? b@mbﬁ‘ﬂgrﬁ §k33l'3 01Y¢ cl{eg\% Dgﬂmﬂ%ﬁ‘a @Oﬁi's&%@td' an

rhythm disorders e i nvention rovi r mul

as herei nbefEfF@Orﬂ'éé‘l*lyl Heajtegtivey T)tPﬁar(%ﬁ‘c tl‘%‘ﬁnp?“'ﬁéﬁ@ptfﬁw@%m Bisorger vat e
t hereof for Hﬁﬁrdcﬂvé—hﬁ)uislée&?ﬁ@mmmﬂpw'A%htfon— f‘ré&”lﬁl?ﬁ&actﬁrll@%?&@& Rbyse,
OO I, I R twise Speciiad (314.9); Hyperiasic Disorder; Disruplive Benbviour Disorders such
as Conduct Disorder including the subtypes childhood-onset type (321.81), Adolescent-
Onset Type (312.82) and Unspecified Onset (312.89), Oppositional Defiant Disorder
(313.81) and Disruptive Behaviour Disorder Not Otherwise Specified; and Tic Disorders
C such as Tourette’s Disorder (307.23).
25
The compounds of formula () are also of use in the treatment of Personality Disorders
including the subtypes Paranoid Personality Disorder (301.0), Schizoid Personality
Disorder (301.20), Schizotypal Personality Disorder (301,22), Antisocial Personality
Disorder (301.7), Borderline Personality Disorder (301,83), Histrionic Personality Disorder
30 (301.50), Narcissistic Personality Disorder (301,81), Avoidant Personality Disorder
(301.82), Dependent Personality Disorder (301.6), Obsessive-Compulsive Personality
Disorder (301.4) and Personality Disorder Not Otherwise Specified (301.9).

The compounds of Formula (1) are also of use in the enhancement of cognition including
35 the treatment of cognition impairment in other diseases such as schizophrenia, bipolar
disorder, depression, other psychiatric disorders and psychotic conditions associated with
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10 I'n anot her aspect of the invention, there is provided a nmethod of
treating a mammal, C including a human, suffering fromor susceptible to a
di sorder nediated by GyTl, which conprises adm nistering an effective
anount of a conpound of formula (1) as herei nbefore defi ned or a salt or

sol vat e ther egda00kls7hle i nvention al so provides a nethod gf ﬁ%ﬂﬁ&dﬂ%ﬁ
schi zophreni a, nood di sorders, anxiety disorders, substance re {

di sorders, sleep disorders, eating disorders, autistic disorder,

at t ent i on- dedagoitive ipeimnent.i \Within dhes cordext ofdhsrpthbht@vbﬁh&vithwtendimgmﬂm , tic
di sorders I r n ses,
sexual dysfun?%ﬁ'ﬂm 'h Md ?iés?o%&éﬁ)‘cf} gtﬁeg'fpggt'm%ﬂt %&s‘grﬁ'n‘% Jgﬂﬂ)c? ssi on,
bi pol ar di sdnecleding (ﬁﬂgnﬁlqnl. v&!’ieatatlomplsammﬂlsomessl mgmowmaa snemoyedieorters,

di ders, i

enent 1 o and o) FRRRPURIUNS, HaRGilHichel JAFRER maRH SR diBastided?.

manmal i b nedemotydmpairment) and anguage fanﬁ@nt cagitixe dopaiceny asfa fesultof strokel ) as

her ei nbef Ore Qﬁrﬁéﬂsbﬁs’eé% ﬁuﬂhﬁfdﬁ%ccﬁ 8%&%@@%@%@? rSlafEﬁ'&en%néB Eﬁ*\&?
e e€s a net

t her eof . i nventi on rovi treating ofic

di sor der s, s‘iﬁﬂ!ﬁ@ﬁ&@t@oﬂ@é as M@Q’ﬂ ar¢t\dementis iajosbelic, desrantia Mpahr@ldgavstelated
tility di
mtility di Sc?b’nﬁ’éi‘n'ilé My Séh&ﬂlmsbéﬁﬁe@%fhgﬁ B?ﬁén@ﬂatw% %:s?nga?ggeénher cdie

t hereof an effective anount a co formu ore
descri bed orat@pbh&m!r@eyetm%|'at9rab§%'p§lab¢teers%qwe eF suyaciie sonditians dhat reay The

conpoundfy of ca,8¢ Bdrtive | deciiessudh %e d@fmu‘r‘ﬁ 8r @@r@g&bhqeéauabaaﬂéfﬁ.a st3i&s) GRRmaUNds

of formula (1) are thus useful the treatment of convulsions I'n nmanmal s,

and p@t i cul Rgadytraugi, | ag9s elated (eagkl W@ deqlipg.| sifpker newrodegengEatian. Gugnduckst t he

fol | oWng sedtas eﬁeur&uﬁ)hgernarﬁm@bogrm%mbﬁﬁnerﬁoagé %t@@%b@rﬂﬁve&ﬁip&%&%a
secondary generallsed sei eneralised seizures including absence

sei zures, rry‘?%P'ane(',at‘%‘élcﬁ’QP'@‘ée ‘@P%HF%“'SQPY'UPe?“df%?ﬁvc"?gé'?t'ﬂﬁr%e{c' t'slRred &5
clonic sei zqssgaho%rsd a’acprpdst srebtzaebﬁm;su@ardawaﬂt relted! &&JrﬁlvaVldliaﬁie% ngddhod of

ner cof “th. chRERElABscraslS sishy i Bpsssarss Soeare oo G mhohdice FRTRAIARSG: o58

conpound of taekiveldyskitdsiasas herei nbef ore descri bed or a pharnmaceutically
acceptabl e salt or solvate thereof. Treatnent of epilepsy nay be carried out
by the admnistration of a non-toxic anticonvul sant effective anount of a
conpound of TH‘eeoorﬁp’uum:lé of (drnInUI)a «b)rara aﬁmommaehtmeaielaynmaﬁmbmﬁl dysfandtionsor a

FommosLL o1 55 SeflREPBSfs oelfEh SR o WRoROTRAME b BRea Gl
neur opat2ty, and SexusloAversion Disexef (302170)vsexuahatougsd idisorders suthas Fenlaty Sexual
Arousal Disorder (302.72) and Male Erectile Disorder (302.72); orgasmic disorders such
as Female Orgasmic Disorder (302.73), Male Orgasmic Disorder (302.74) and Premature
Ejaculation (302.75), sexual pain disorder such as Dyspareunia (302.76) and Vaginismus
C (306.51); Sexual Dysfunction Not Otherwise Specified (302.70); paraphilias such as
25  Exhibitionism (302.4), Fetishism (302.81), Frotteurism (302.89), Pedophilia (302.2),
Sexual Masochism (302.83), Sexual Sadism (302.84), Transvestic Fetishism (302.3),
Voyeurism (302.82) and Paraphilia Not Otherwise Specified (302.9); gender identity
disorders such as Gender |dentity Disorder in Children (302.6) and Gender |dentity
Disorder in Adolescents or Adults (302.85); and Sexual Disorder Not Otherwise Specified
30 (302.9).

The invention also provides a compound of formula (I) as hereinbefore described or a
pharmaceutically acceptable salt or solvate thereof for use in the treatment of
schizophrenia, mood disorders, anxiety disorders, substance-related disorders, sleep
35 disorders, eating disorders, autistic disorder, attention-deficit/hyperactivity disorder,
disruptive behaviour disorder, tic disorders, personality disorders, cognition impairment in
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“pain, fibronyalgia, H V-related neuropathy, neural gia such as post-herpetic
neural gia and 10 trigem nal neuralgia and pain resulting from physi cal
trauma, anputation, cancer, toxins or (r) chronic inflammtory conditions.
I n anot her aspect of the invention, there is provided use of a compound of
formula (1) amo2deeneuroefore defined or a salt or sol vat e pichRigafsobddst he
preparation of a nedicanment for the 15 treatnent of a disorder nedi ated by
G yTl. Preferably, the disorder nediated by G yTl to be treated by the use
or met hod asPtheigisepsisesenual dysBpeiane Barkinsen’ %é@%ﬂ#@sﬂ)@k'nﬁmﬁlﬁmﬂﬁg depression,

schi zophr en'@pouéimerwmva%%ém obgﬁfy' ghnbsigl .ﬁe&aﬁé.ﬁ disBRiets, %Hée@.&:bé!-

schi zophrenia. 20 The 1 nvention al so provides the use of a conpound

formula (1) WEPHBVE HBRIHese ammesia, PEarasson. avesiagy Hementia and| 9"@9'@@@&‘5% sal t
or solvate tdigyr@@pé. 1 n the manufacture of a nedicanent for the treatnent of
schi zophreni a, nood di sorders, anxiety disorders, C substance-related

di sorderé sl eep disorders, eating disorders, autistic disorder, attention-

35 deL icit/ hmmhe&ilubw latsbdpioﬁausis rooméb@w@rt bﬁ@l@@l@&&lmﬂtnhﬁf&@rdﬁ%nbga|o¢ a

i sorders, sonal j i S nition airoept in other diseases,
sexual dysf L&@ "‘Igﬁf RETHD %sa g’ ke thﬂ??h?ﬁé’?? in thedesatment of g S%‘écsl on,
bi pol ar di scn“rsbemers csoustartuevahusmgmnmmpamhml dbsity, QN gastric MONIR@ESdrders.

di sorders, obsessi ve- conpul sive disorders, ammesia, aggression, vertigo,

denentia and circadian r hyt hm di sorders. 30 The invention al so provi des the
use of alcoripanotheobspent ol ke ihﬁentlaa therecisnirevidedca miethod ob @dating s mammal,

phar maceuti ca ac abl solv hereof 1n. th factyre of a
redi offen e FEaR e B e ARl ko HBPlvet e BBt
cogni TTve icopprisescadministedsg &ty effactiveyaradurnit of ancampaung ofifosronld €1) as h@sinBéfoldD
2006/ 067423 0, used herein, the term"effective anount”
means t hat ad;oﬁﬂé]%&ij&géggéthﬁ?{ar maceut i cal agent that will elicit the

bi ol ogi cal or nedical response of a tissue, system animal or human that is

Dol g SOHIN e e b2AGRd FnbARER hth SnsdhPlril HhocudamO IR O

use according to admn raw nmat'eri a
the active |d@rdﬂﬂ$.§nb$amebt@fm¢ﬁr§' sirepviisgeders, eatingedisasders cfutiptivdisosdasut i cal

conposi tion ﬁ%%e%ﬂﬂ}aﬁ%ra&iﬂtﬁ didth i aIGRRE bOlavidiP biBYABE | B8 aibdiGers, | S
provi ded a pharmaceut
personality disorders, cognition impairment in other diseases, sexual dysfunction,

Parkinson's disease, dyskinetic disorders, depression, bipolar disorder, cognitive

20 impairment, obesity, emesis, movement disorders, obsessive-compulsive disorders,
amnesia, aggression, vertigo, dementia and circadian rhythm disorders which comprises
administering to a mammal in need thereof an effective amount of a compound of formula
(1) as hereinbefore described or a pharmaceutically acceptable salt or solvate thereof.

25 The invention also provides a method of treating psychotic disorders, substance abuse,
cegnitive impairment, obesity and gastric motility disorders which comprises administering
to a mammal in need thereof an effective amount of a compound of formula (1) as
hereinbefore described or a pharmaceutically acceptable salt or solvate thereof.

30 The compounds of formula (I) are also of use as anticonvuisants. The compounds of
formula (1) are thus useful in the treatment of convulsions in mammals, and particufarly
epilepsy in humans. "Epilepsy” is intended to include the following seizures: simple partial
seizures, complex partial seizures, secondary generalised seizures, generalised seizures
including absence seizures, myoclonic seizures, clonic seizures, tonic seizures, tonic

35 clonic seizures and atonic seizures. The invention also provides a method of treating
convulsions, which comprises administering to a mammal in need thereof an effective
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10 conposition conprising a compound of fornmula (I) as hereinbefore
described or a salt or «c solvate thereof, and at |east one pharmaceutically
acceptabl e carrier, diluent or excipient. These pharmaceutical conpositions
may be used in the treatnment of clinical conditions for which a AyT1

i nhi bi tor i ¥Q¥8¢063428d such as, for exanple, schizophrenPET/GBROSOMPTL er nust
15 be pharmaceutically acceptable to the recipient and nust be conpati bl e

Somposi i1 ofoiicotea AT g ofte B oF prafbbfore ol ts 4 Bty " "
f or mul at ed aceeplablg sdlbas soleate theyegfou rideatfentoofnepilepsyl inay ibeacartad outdyy thel vat e
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t he i nvent famula @i ot avpharmiaceutically eccentaile Ispitt broa ecopipiositien] aisnher¢inbefere t hat

t he con?oug%egccordi ng to the invention may advantageously be used in
conjuncfion Wwth one or nore other therapeutic agents, for instance,

di fferent antidepressant agents such as 5HT3 antagoni sts, serotonin

agoni st s, ﬁ’ﬁé&g@ﬁ&ﬁﬁ%?ﬁ ula ﬁﬁ%ﬂ%ﬁ%&(@se?@&%}tﬁ&rﬂeﬁt%ﬂPnlbar‘ﬁsathi&_*ygi?ri foprs (SSRI),

nor adr enal i ne _re-uptake | to ), tricyclic antidepressants,
dopani ner giexaraple injdiphedis dawopathyisciaticn, agmapesific lownapagk pain.fodiinle saerosisT1B

ant agoni st §aan5ﬁﬂ&wa@£,amv%ﬁha,ne%pamgme%lra?gia siiéh a%%ﬁ@i—ﬁérﬁ%tﬁﬁ%%ﬁgi% and

anticonvul sant agents, as wel| as_ atypical antipsychotic drugs anc

cogni til%e &ige peuralgia andippiggeeuling fipmuphysigalirasms, ampeiations ganser. fxing arn
combiunat i oghhictidTRNAMIRY eastitiges. t he inventions include for exanple

ond etron, granisetron, metocl opram de. Suitable serotonin agonists which
may be used in conbination with the conpounds of the invention include

T G005 D B o o L ot ¢ h

. e S | e used. in . conbjnatio e
Compounds. JPEMRBOreJele Bhe saike OB FeTBHaN Mscrearslon s TrdBaIent et ae.

f 1 uvoxasi nereatprienbofel diswrderi methidted beGlyFertral ine, zineldine. 5 Suitable SNRIs
whi ch may be used in conbination with the conpounds of the invention

I ncl ude venl af axi ne and reboxetine. Suitable tricyclic antidepressants which

may be useé®referablgitiendisorder wediaterl bprGiglintb bé tréater! by\teetuserori methodl as
e.and _nor

B e g B, RS B RE S o A St R ©

deficit disorders, patrticulanly schizophrenia.

20
The invention also provides the use of a compound of formula (I} as hereinbefore
described or a pharmaceutically acceptable salt or solvate thereof in the manufacture of a
medicament for the treatment of schizophrenia, mood disorders, anxiety disorders,

C substance-related disorders, sleep disorders, eating disorders, autistic disorder, attention-

25 deficit/hyperactivity disorder, disruptive behaviour disorder, tic disorders, personality
disorders, cognition impairment in other diseases, sexual dysfunction, Parkinson's
disease, dyskinetic disorders, depression, bipolar disorder, cognitive impairment, obesity,
emesis, movement disorders, obsessive-compulsive disorders, amnesia, aggression,
vertigo, dementia and circadian rhythm disorders.

30
The invention also provides the use of a compound of formula () as hereinbefore
described or a pharmaceutically acceptable salt or solvate thereof in the manufacture of a
medicament for the treatment of psychotic disorders, substance abuse, cognitive
impairment, obesity and gastric motility disorders.
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o

conmpound of the invention include bupropion and am neptine. Suitable

anti convul sant agents which nay be used in conbination of the conpounds of
15 the invention include for exanple dival proex, carbamazepi ne and di azepam
Sui tabl e atypi cal antipsychotic drugs which which may be used in conbination
of the conpoyodeseérebre i nvention include for exanple ri %%d‘flﬁ‘% 04951

ol anzapi ne, ziprasidone, aripiprazole and clozapine. 20 I't W e

appreci ated that the conpounds of the conbination or conposition may be

adm ni st er edAsiuselt bereinushy tesnt teffectiva &meurtameans thaf famamt gfhar omgeuat i cal
formul ati ons | | a
(1) and thei rH %‘%@gﬁﬁﬁé wﬁg%g‘?ﬂlte %}Iéﬁ{ &r%écn (?essg’?%%ﬂsb% F ﬁéérsga%rﬁgr e

al so sui tabIaﬂlmdrorbumnmlstmmmslohghitfnemstam. by b researchesgridiaitiaant i psychoti cs
to provide inproved treatnent of psychotic disorders. Particul ar advant ages
associated with the conbinations, uses and net hods of treatnent of
conpounds$ of Cerppaunds iqriuse ascordingite thepneantion mayibeadministetedasalbe saw matesiahnd
solvates th Ofhal d alent f C ARsestd

adm ni strat ?%dril i\}\‘ﬁl gﬁ’vgr @g@g\/\wg}é Fﬁé;r?rtﬁgggpé@yn@rg%%g ﬁ%egi&ﬁo?f 3)?113 I n t|'V|r dual
conponent s. amposiliens.-t r eat nents of positive synptons and/ or negative
synptoms and/or cognitive synptoms of the psychotic disorder may also be
observed. The conbinations, uses and nmethods of treatnent of the invention

may al so pr oAGeEingh\a @ &g@gr @rPact Ohihie fvestionp dhere it Pramisdr &iphatreacetighnd

adequat e{y OdonYdoRitien BorhGiry & Bémbeund TP fornaRl (TRt herdintefsre deddrbed 8 A @hIBBE | C
agents. 27 WD, 2006/ 0 /GB2005/ 0049%‘& The c nmbi nati.on therapi es of
J

t he i@ent | &?‘Véﬁ%‘hﬁﬁeefzéwiﬂl I6asi QAP RhTMeFeH %‘ﬁ%&t? R PyTiempgiueghpn RYEPED

adm nrStration Is meant the coterm nous or overl app| ng adm ni stration of
each of th onppnents in the farmof se tica 0sj tions
or devi ces. THESE PREGcRulca cofies B P e DeRMEaaR of gl Pdfiarador
t hgr ﬁpeut ic \mgema ST nﬁmtfntt;r1 rseﬂbléalecﬁsmaasr fot &xaniple, tsbisizaphedriid. | Freb dah'll(dr h&:sﬁrt
an ere unct er uti.c amn sQ known
2dd-on ¢ or Aoy SBcEERE o e BRleR 14 Als B cnhegyhas. 1 Pithn o
patient recea deleteﬂmf@:ﬁummt theadtiesr ingrediento in the eompegiiong Theaeriee mayde a
adm ni st rat | (
acceptabl e sa 980? ‘5‘@%59‘57@3’9‘%}%%?@5?’;"3'!%’33” '@ﬂ\ "‘Leél%at%{ %’ﬂee&g'g‘{?ngﬁgg%hﬁﬁéb M3 are
wi t hin t he ssaltpr solvatettberec aseaunil Gosenfoamulation. Y desired, athdrquhysielngically active
adj unctive t.ﬂ&%ﬁn@ﬁtﬂ‘rﬁa@ m&%@&&&ﬁew}\ fha pﬂ&%& bl.tﬂﬁgl compositions of the invention.
20
it will be appreciated by those skilled in the art that the compounds according to the

invention may advantageously be used in conjunction with one or more other therapeutic
agents, for instance, different antidepressant agents such as 5SHT3 antagonists, serotonin
C agonists, NK-1 antagonists, selective serotonin reuptake inhibitors (SSRI), noradrenaline
25 re-uptake inhibitors (SNRI), tricyclic antidepressants, dopaminergic antidepressants, H3
antagonists, 5SHT1A antagonists, 5HT1B antagonists, SHT1D antagonists, D1 agonists,
M1 agonists and/or anticonvulsant agents, as well as atypical antipsychotic drugs and

cognitive enhancers.

30 Suitable SHT3 antagonists which may be used in combination of the compounds of the
inventions include for example ondansetron, granisetron, metociopramide.

Suitable serotonin agoenists which may be used in combination with the compounds of the
invention include sumatriptan, rauwolscine, yohimbine, metoclopramide.
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B here n, a patient is typically stabilised on a therapeutic adm nistration
of one or nore of r+ the conponents for a period of tine and then receives
adm ni strati on of another conponent. Wthin the scope of this invention, it
is preferred that the conpounds of formula (1) or a pharnaceutically

accept abl e sagb 260605byate thereof is admnistered as 15 g@gjMbeisdotfoss
therapeutic treatnent to patients who are receiving admnistration of at

| east one neurol eptic agent, but the scope of the invention also includes

t he adj unct i SuitablenSSRIp avhichcmayl b vised inatanahination aith |teen sompounds of) thel inyention agent

2 phar maceut | el enfis cbpBirar hileind Blinie, BATRAUR, pepinel iomel | 0

t her api es ofZmBdinenvent i on nay al so be admi ni stered sinultaneously. By
si mul taneous adm nistration is neant a treatnment regi ne wherein the
i ndi vi dual cqggonents are adm nistered together, either in the formof a

singl e pHar ndéiabiei SRl whidhhmay beiused i cambinatien withyihe sorpousds eb thednvantien bot h

conmponent s, QudSverfitRlin hd réBoXeBRg0si tions or devices, each conprising one
of the components, adm nistered sinultaneously. Such conbinations of the

separate individual conponents for sinultaneous conbination may be provided
in the form gfitaBlektidycit ammlepfessdnits @hith! frid) e BEE R EorhbiRARNGHIM: a EdtepduRy @Nt 1 ON

provi des a rr@t hod of tre t_g_@r‘g of a ESéC otic . 30 disorder, b}/ adj unctive

t her apeut i ¢ B8/AVENLANG BRI RYING; chierpipiaming and pprirgtiline.
pharmaceygically acceptable salt or solvate thereof to a patient receiving

t herapeutic ,adm ni,stration of,. at | east gne neuropl epti.c. agent. In a further
aspeols t ho SFBI: PR Reat; BRERpmsSaTEs, WRIoh: Aot dBed: ™ GoRRINaIe ithra &
phar maceut i cednipouas ofthe rivestiondhdiuderbupsmpionaing ahieeptind. | n t he nanufacture of a
medi cament for adjunctive therapeutic 35 admnistration for the treatnent of

a psychotic disorder in a patient receiving therapeutic admnistration of
at | east oneSuitableadntipdrivalsagtcagentsTich mag ibei used fiu corhkinationoafi thie somEaind©of

2006/ 067423 .ol .
phar macetffi c@ﬂ@%@g%@g%@péﬁ?%Q%%ﬁéﬁ%m%ﬁggéﬁé% érlcg?d’%ggmf or adjunctive
therapeutic admnistration for the treatnent of a psychotic disorder in a
patient receg\ | Y [ t o) r ol | C
Baent. 5 1 n S8, e By e Thils Wi Eh WP s b B8 PR ARHEE f B
of a psychot tampdunds aEthe inyentivplndudey for texemplociiapeddaengmiotdnzapiee, i ziprasidonet
| east one neé”r?%wé %daé?@%?inﬁo a patient receiving therapeutic

compoun

adm nistration o of formula (1) or a pharmaceutically acceptable
salt or &lvate thereof. In a further aspect, the invention provides the use

of It will be appreciated that the compounds of the combination or composition may be
administered simultaneously (either in the same or different pharmaceutical formulations},
C separately or sequentially.

25 The compounds of formula (I) and their pharmaceutically acceptable salts and solvates
thereof are also suitable for combination with other typical and atypical antipsychotics to
provide improved treatment of psychotic disorders. Particular advantages associated with
the combinations, uses and methods of freatment of compounds of formula (l) and their
pharmaceutically acceptable salts and soivates thereof include equivalent or improved

30 efficacy at doses of administration which are lower than those commonly used for the
individual components. Improved treatments of positive symptoms and/or negative
symptoms and/or cognitive symptoms of the psychotic disorder may also be observed.
The combinations, uses and methods of treatment of the invention may also provide
advantages in treatment of patients who fail to respond adequately or who are resistant to

35 treatment with certain neuroleptic agents.
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"‘aat | east one neurol eptic agent in the manufacture of a medi canent for

adj unctive 10 therapeutic admnistration for the treatnent of a psychotic
disorder in a patient receiving G therapeutic adm nistration of conpounds
of formula (1) or a pharmaceutically acceptable salt or solvate thereof.
The i nventi orwHuaedshoerszpr ovi des at | east one neurol eptic a?’%ﬁ‘GﬁZﬁJS(}M%I

adj unctive therapeutic admnistration for the treatnent of a psychotic

di sorder in a patient receiving therapeutic adm nistration of conpounds of
fornmul a (1) The eombivationdearapiesbf the in@ntion: arst profesabiynadmipistesed adjurctivélgrByof . | n
a further

psychoti c df‘ég?@ﬁ\&twet %nh@#%ﬁ%éﬁg@ﬁ@%%@?&@g%% ﬂéprﬁ y nﬁtﬁgﬁatfg) O@eaChounds
of formula (Qf)the)ﬁofworphﬁrllﬂrﬁ‘@efgﬂ'ﬂ ebﬁqp?r%@'wmamt@c@l&pmpgwtl%lqumc&she'ﬁmf in
conbi nat i Oneee%m &t mtaﬁ'a?aan&a&n%ftnaﬁﬁr & Gt b e B mera&tsﬁc 'aam@t.é %terfrw tder

provi des th se of nbi nat 1 on npoun
phar maced i cagnesally by Hosa skilled;ig) the at ag% h@r&tnea& mr@twe t&ln@pa@th "B'Stb'a‘i'é“ it

neurol epti c jggmat krioWntéheadHi&th%@édéh@c BAmmistBRGHC aﬁwbné Qll tieatfbt F8FAES in
therapeutic admnistration in the treatnent of psychotic disorder. The

i nvention fu¥hielera pPafignt feceives ﬁ?ﬁ@raéﬁ %nﬁ@ﬂ’iﬁ'ﬂi%o%f df oPY&TIagPing ) therapgutic
phar maceut i cainivistpation F M Borfigdundsé bEfoRalial (5" or taepr?aﬁnmum?tmmﬁle dalt or

medi canent for sinpultaneous therageutlc adm nistration with at | east one

neur ol epti c SQYai therpol dad &t deashone nsvrolePiic eaeMare Wihioha sicoper Rk thensusrnt on

f ulr t hter topr ?m]gsamt .CAATsHaN embedimbat amba;unﬁch):e Qﬁerapahara{jmﬁs&a'tﬁ@altdsyd@ééﬁ?éha a?l e
sa ereof,_far use, for £0 eutic a istration wi a

I easténe nd g patien L&eﬁ?’cﬁ%{ tl‘ﬂ@ eaPBaﬁ ﬁﬁﬁg Lifc %f’"ﬂg?téﬂ o 988 O5MPLS ©f The

i Rvent | O]Ic’l f uhé twn;mhems des d Ipenm?ef Qfm&atalndi ethen rem:eBOadtraiurscrhmmt gﬁ apgeet in
t he manuf actyre of .a o +Sinul tane ust p amnlst ation
wth corrpounct?g"p(?f‘erftor%ﬁgctﬁ? )sc%?e 3{ Bﬁa\“?‘r%’l%‘&[h ?é%ﬂeye'&? @ﬁ% Qtﬁ ‘éonépaﬂuf‘dst H r eof
In the treatfommila () oa appharinateutically secefgable Isalt fonisblvate theqeel issadnitisteragvant i on
provides neous
t her ape adjjn ﬁltlles{hefaaﬁn cnﬁéhttmgrtnt ng%@g?{hb%rg réc%m@ ?drr?’ ﬁlspytloﬁ 6?1& e% £
corrpounds ofonreonemolapt{cl ?gent aqulthﬁr amUoﬁ thel lnyeraQOegistabmqmdeal lhe oadjumtweat e
ther eof_and brapd o UBAARG BF 25 Rl bhRRANRPAOASEN 1o bERRS ARFarElEtvn
stabilising or nt nposi tion conp nqg
conmpounds of administratian (af) cqmpoanﬂﬁh@f m@rwlat (I ar |aypham@pelalbalbr g@qeptable saiu ott e
thereof and @fyaid th@shs One nood stabilising or antimanic agent, the use of a
phar maceut i ca corrp05| tion conprising conpounds of formula (1) or a

phar mace@ucally acceptabl e salt or solvate 5 thereof and at |east one nood
stabi |1 Sing e QiYHiNERBh heRfHRR!of iRl AhHER sl Mo teladhliniSreredihamRBAsh! Gy t he

treatnent of a E\ ychoti c di'sorder, Rar maceut i cal conposition
simultaneous administration is’ meant a treatment regime wherein the individual

components are administered together, either in the form of a single pharmaceutical

C composition or device comprising or containing both components, or as separate

25 compositions or devices, each comprising one of the components, administered

simultaneously. Such combinations of the separate individual components for
simultaneous combination may be provided in the form of a kit-of-parts.

In a further aspect therefore, the invention provides a method of treatment of a psychotic
30 disorder by adjunctive therapeutic administration of compounds of formula () or a
pharmaceutically acceptable salt or solvate thereof to a patient receiving therapeutic
administration of at least one neuroleptic agent. In a further aspect, the invention
provides the use of compounds of formula (i) or a pharmaceutically acceptable salt or
solvate thereof in the manufacture of a medicament for adjunctive therapeutic
35 administration for the treatment of a psychotic disorder in a patient receiving therapeutic
administration of at least one neuroleptic agent. The invention further provides
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conprising conpounds of formula (1) or a pharnmaceutically acceptable salt or
sol vate thereof and at |east one nood stabilising or antimanic agent for
use in the treatnent of a psychotic disorder. 10 (r) In a further aspect,
the invention provides a kit-of-parts for use in the treatnment of a

psychoti c di swodewnenagpri sing a first dosage form conpri si&q,@wﬂsf of
formula (1) or a pharmaceutically acceptable salt or solvate thereof and

one or nore further dosage forns each conprising a neuroleptic agent for
si nul t aneouscompenndscalformuladih ofiasphasmaeaytically apgaptatie $alior Bolyatethergef fohuse

present i nvagt h@bnctivd ehdrafeiti® BUfiHisHalibt 1o th@ td8imdn o Wadssycidie ShisorglirSRTAer s

ment i oned above, such as schizophrenia, npod disorders, anxiety disorders,
subst ance- r draliertqecsving therpreutic adminisiralion efat leastone neyrdrlisPgets| autistic

di sorder, attention- deficitthyperactivity disorder, disruptive behaviour

di sorder,_tic disorders ersonality 20 disorders, cognifion lLnpairnment in
ot her i Seadta Mt pspedly B [THErtas providesd meths of Healrabrta Rauspbe drger

bi pol ar di saydadjunctvg terapeetic BpmMinisianion anet RESICST NeurslepiUbGsnt @0 adpatiehder s
and all the var.l,ourchef orrrﬁ 03 tggr i sorders aéls n&ptlo%e(@ herehn. whi ch are
cont enpl at ed®CRVInG, Ferapeuli, adminislatign pf,campaupds olciosmula,(hnef) & Shamaceutically

peulr oljept ibc/ wodptatsly shllt)_tni ;nlv#tmnﬁréogatln arferﬁm abpect,ithe Hﬁentlmhﬁ:ﬂ"wﬂesi thy e?é bon

i nclude, but_are.not Limted to: butyrophenones, suc al operidol .

pi nozi de, a &qeisr’o%r Pﬁ%’PfeP@%éﬁ‘a’?‘hif‘aﬁ\eng‘e!‘&g%}%!’ﬁ gsac 35%?‘8%%' r%fjjunctwe

t hi ori daifi ndherapatic iadeninisteation faritiié egimentzof racpsyploticidisoedsrire a tatien resehngne,
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as. tH ni xehgsesdib SRR RBELAS! Binpdis pFETRIR (5 87 ABmiLAR) bosREDIe

di benzodi azesaltoe spivite ribérsofx athel inggntidn fuztheopriovides pl lnast; onei neutkientic iagemtdores |
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di benzoxaz eé@h%é?@stﬁgﬁ@faﬁagw gﬁlﬁtt‘ag;aﬁ Q’? ﬁ@éét?%trﬂ%r&o@%&%?&%ﬂgﬁrsgrge%ﬁ %ac}gﬂt(a;

ari pi pr azol geceivinglthegapeutic administratigreof canpounds: ek fosmulap$yerha trharmeceiticallyy. 35

Exanpl esygof AR AE it hé are preferred for use In the present
I nvention are sﬂ%\/\%#ﬂsﬁa‘t}gﬁ Ar.aa'go WD 2006/ 067423 PCT/ GB2005/ 004951 Tabl e

A Neurol eptic drugs Common Trade Nane Route of Form
In a further aspect, the invention provides a method of treatment of a psychotic disorder

by simultaneous therapeutic administration of compounds of formula (I) or a
pharmaceutically acceptable salt or solvate thereof in combination with at least one
20 neurcleptic agent. The invention further provides the use of a combination of compounds
of formula (I} or a pharmaceutically acceptable salt or solvate thereof and at least one
neuroleptic agent in the manufacture of a medicament for simultaneous therapeutic
administration in the treatment of a psychotic disorder. The invention further provides the
C use of compounds of formula (1) or a pharmaceutically acceptable salt thereof in the
25 manufacture of a medicament for simultaneous therapeutic administration with at least
one neurcleptic agent in the treatment of a psychotic disorder. The invention further
provides compounds of formula (I} or a pharmaceutically acceptable salt thereof for use
for simultaneous therapeutic administration with at least one neuroleptic agent in the
treatment of @ psychotic disorder. The invention further provides the use of at least one
30 neuroleptic agent in the manufacture of a medicament for simultaneous therapeutic
administration with compounds of fermula (1) or a pharmaceutically acceptable salt thereof

in the treatment of a psychotic disorder.

In further aspects, the invention provides a method of treatment of a psychotic disorder
35 by simultaneous therapeutic administration of a pharmaceutical composition comprising
compounds of formula (1) or a pharmaceutically acceptable salt or solvate thereof and at
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Narre Adm ni stration Dosage Range and (Median)' C ozapine CLOZARI L oral
tablets 12.5-900 ng/day (300-900 ng/day) O anzaplne ZYPREXA oral tablets
5-25 ng/day (10.25 ng/day) Ziprasidone GEODON oral capsul es 20-80ng/tw ce a
day (60-160 ng/day) R speridone RI SPERDAL oral solution tablets 2-16
ng/ day tabl ave 2006467423 ng/ day) " Queti api ne SEROQUEL orq;lCTp(ﬁﬁb(gpogwgyd &z
rate 50-900 ng/day (300-900 ng/day) Sertindole SERLECT (4-24 ny/day)
Ami sul pride Hal operidol HALDOL oral tablets 1.100 ng/day (1-15 ny/day)
Hal operi dol 'e3&t prg Mead Stabilising of ﬁ["éfe@'?i‘bF\g@éeﬁah‘bﬂi{'@"&@ﬁrﬁ?&@@ﬁ“m comprising
Fat oper | 4ol g airs dhkdARkaat e s5athactibtica ) BEOS oIS alt N SRAR HE6Psd at

orm

PCT/ GB2005/ 004 rade Rout e Nane Adm nistration
Dosage Rand@@sh ﬁ@p rrmgm) §labjlising or antimanic agent, the use of a pharmaceutical composition

comprising compounds of formula (I} or a pharmaceutically acceptable salt or solvate

5 thereof and at least one mood stabilising or antimanic agent in the manufacture of a
medicament for the treatment of a psychatic disorder, and a pharmaceutical composition
comprising compounds of formula (I} or a pharmaceutically acceptable salt or solvate
thereof and at least one mood stabilising or antimanic agent for use in the treatment of a

psychotic disorder.
10
0 In a further aspect, the invention provides a kit-of-parts for use in the treatment of a
psychotic disorder comprising a first dosage form comprising compounds of formula (i) or
a pharmaceutically acceptable salt or solvate thereof and one or more further dosage
forms each comprising a neuroleptic agent for simuitaneous therapeutic administration.
15

Within the context of the present invention, the term psychiatric disorder includes those
disorders mentioned above, such as schizophrenia, mood disorders, anxiety disorders,
substance-related disorders, sleep disorders, eating disorders, autistic disorder, attention-
deficitthyperactivity disorder, disruptive behaviour disorder, tic disorders, personality

20 disorders, cognition impairment in other diseases, sexual dysfunction, dyskinetic
disorders, depression, bipolar disorder, cognitive impairment and obsessive-compulsive
disorders and all the various forms of the disorders as mentioned herein. which are
contemplated as part of the present invention.

25 Examples of neuroleptic/antipsychotic drugs that are useful in the present invention
include, but are not limited to: butyrophenones, such as haloperidol, pimozide, and
droperidol; phenothiazines, such as chiorpromazine, thioridazine, mesoridazine,
trifluoperazine, perphenazine, fluphenazine, thiflupromazine, prochlorperazine, and
acetophenazine; thioxanthenes, such as thiothixene and chiorprothixene ;

30 thienobenzodiazepines; dibenzodiazepines; benzisoxazoles; dibenzothiazepines;
imidazolidinones ; benzisothiazolyl-piperazines; ftriazine such as lamotrigine;
dibenzoxazepines, such as loxapine; dihydroindotones, such as molindone; aripiprazole;
and derivatives thereof that have antipsychotic activity.

35 Examples of neuroleptic drugs that are preferred for use in the present invention are
shown in Table A.
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aparent eral injection Chlorpromazi ne THORAZI NE rectal suppositorles 30.800
ng/ day oral capsules (200-500 ng/day) solution tablets parenteral

i njection C Fluphenazine PROLI XIN 0.5-40 ng/day (1-5 ng/day) Fluphenazine
PROLI XI N parenteral injection decanoate Decanoate (about one-half the
dosage shown wdeseso6mty F|l uphenazi ne PROLI XI N parenteral ip bi3efgANt hat e
(same as above Fluphenazine PROLI XIN oral elixer hydrochloride solution
parenteral injection Thiothixene NAVANE oral capsules 6.60 ng/day (8-30
ng/ day) Thi ot hi xene NAVANE oral sol ution hydrochloride parenteral injection
Trifl uoperazi ne STELAZI NE (2-40 ng/ day)rabllgq{ phenazi ne TRI LAFON oral sol ution
12-64 ng/day tablets (16-64 ng/day) parenteral |njection Perpehazlne and
ETRAFON oral tablets AmtriptylineNemompli¢digsir ochl oride T ioridazine
MELLARI L oral suspension solution 150-800 ng/day tablets (100-300 ng/day)

Common Trade Name Route of Form
Name Administration Dosage
Range and
(Median)*
Clozapine CLOZARIL oral tablets 12.5-900 mg/day
(300-800 mg/day)
Olanzapine ZYPREXA oral tablets 5-25 mg/day
(10-25 mg/day)
Ziprasidons GEODON oral capsules
20-80mg/twice a
day
(80-160 mg/day)
Risperidone ~ RISPERDAL oral solution tablets
2-16 mg/day
tablets
(4-12 mgiday)
C Quetiapine SEROQUEL oral tablets
fumarate 50-900 mg/day
(300-900 mg/day)
Sertindole SERLECT
{4-24 mg/day)
Amisulpride
Haloperidol HALDOL oral tablets
1-100 mgiday
(1-15 mgiday)
| Haloperidol HALDOL parenteral injection
Decanoate Decanoate
Haloperidol lactate HALDOL oral solution
INTENSOL
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1@32 WD 2006/ 067423 PCT/ GB2005/ 004951 Common Trade Nane Route of Form Nane

Adm ni strati on Dosage Range and (Median)' Mesoridazine (30400 ny/day)
Mol i ndone MOBAN 50- 225 ng/day (15.150 ng/day) (r) Molindone MOBAN oral
sol ution hydrochloride Loxapine LOXI TANE 20-250 ng/day (60-100 ng/dav)

Loxapi ne LOXIW@iss0émt3 sol uti on hydrochl oride parenteral iggiyRGhbd xapi ne
! roch polr fioas
LOXI TANE oral capsul es succinate Pinozide (1.10 ng/day) | upent hi Xo
Promazine SPARINE Triflupronmnzine VESPRIN Chlorprothjxe TARACTAN
Dr operi dol {I NGwnmen AdetlopdeNamend TIR®#e of Pr dchi oFer® azi fe COVPAZI NE
Met hot ri mefr azi ggndCZI NAN Pi pot i azilngydinRaRBbhE |33 VWO 2006/ (674 P9sage
PCT/ GB2005//004951 ~ Comfon Trade Narfe Route of Horm R
ange and
(Median)®
parentsral injection
Chlorpromazine THORAZINE rectal suppositories 30-800 mg/day
oral capsules {200-500 mg/day)
solution
tabiets
parenteral injection
Fluphenazine PROLIXIN
O 0.5-40 mgiday
{1-5 mg/day)
Fluphenazine PROLIXIN parenteral injection
decanoate Decanoate (about one-half
the dosage shown
for oral)
Fluphenazine PROLIXIN paranteral injection
enanthate {same as above
Fluphenazine PROLIIN oral elixer
hydrochloride solution
parenteral injection
" Thiothixene NAVANE oral capsules
6-60 mg/day
C (8-30 myg/day)
Thicthixene NAVANE oral solution
hydrochioride parenteral injection
Trifluoparazine STELAZINE
(2-40 mgiday)
Perphenazine TRILAFON oral solution 12-64 mg/day
tablets {16-64 mg/day)
parenteral injection
Perpehazine and ETRAFON oral tablets
Amitriptyiine TRIAVIL
hydrachloride
Thioridazine MELLARIL oral suspension
solution 150-800 mg/day
tablets (100-300 mg/day}
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Nane Adm ni stration Dosage Range and (Median)' Afipiprazole Hoperidone
Exanpl es of tradenanes and suppliers of selected neuroleptic drugs are as
foll ows clozapine (avail abl e under the tradename CLOZARI L(r), from Ml an,
Zenith Goldline, C UDL, Novartis); olanzapine (avail able under the tradenane
ZYPREX(r), frwondoshén23 5 zi prasi done (avail able under the gohadBiaRas:
GEODON(r), from Pfizer); risperidone (avail able under the tradenane
RI SPERDAL(r). from Janssen): quetiapine fumarate (available under the
tradenane $ERGYUEDEN), |f risade\NamaZenecByytelodf oger i dBornfavaill abl e under| the

t radenane HAL , frlom Ot ho- McNei L) romazi ne (avai | &gsegaundgr the
LM Mgl oz e (2
|

tradenane T from Sni t hHI'i ne echam (GSK); fl upheﬂazi ne

(avail abl e |10 under theg tradename RROLI XIN(r), |from Apot hegon, a&?)?ra_g,,

Schering, Teva, and Arerican Pharrmaceutical Pgrtners, Pas dder(Median)®
A Df )

th th Adaovar l okl ol Aoy + o 4l ~AdA~ANAan~ NAVANGL 2 - £, N .
I O I Xen avartT Ayl CHurirucT LA rraocTaaaTe Y7 N T ), I T T ZZCT )y

trifluoperdzine (10-[3-{(4-nethyl-1-pi perazinyl){propyl)-
2- (trifl uorlonMedeydazimheriot hi azi ne dilhydrochl ori de, avail abl g under the
tradenane [STELAZINE(r),, from Smith K ein Beckran; perphengzi3diqmgea gbl e
under the tiradenane 15 |TRI LAFON(r);| from Scheriing); thioridazine (availlabl e
under the thadepareMEHEARKLLEY 2 G £+ om-Novarti-s—Rexane—H-Tech; Igv-ﬁ and

Al pharm) ; | % F‘ﬁﬁ%é gavai | aBl e under the tradéhama N[BAI‘#I( rgmzeé%@ggﬁEddo);
rom on) .

and | oxapine (avail abl ¢ under the tlradenane L fXI TANE(r); f
Furt her rmrﬁ, benperidolf (dianinon(r)), perazine (Taxil an(r))(15'18?"“i'f‘éﬂy gr one
(Eunerpan(r))) may be (sed. 20 thr preferred (neurol eptic |drugs include

pr onsl e (ravajdipdhe trrderidERnt T agenantg 5 SPARINECT igon t T urpromazt

(avai | abl e funder p& t radenanme VESKRRI N(r)), cHi or prothi xerle (avail abl g
under the tlra & TARACT roperidal (dvailable der the tradenane
| NAPSI NE(r)|), &¥@tiphenazi ai llabl e under tihe tradenang 25 TI NDAL(r|);),

prochl or perjazi ne (avai lfabl e under tlhe tradenamg COVPAZI NE( r|) )20-250 mg/day

met hotri mepr azi ne (avai|l abl e under |t he tradenare NOZI NAN(r)|) (6ePGroe/daxl i

(avail abl e| under the tjr adename Pl ROTRIL(r)), 4Ziprasidone, [and hoperi déne.
1

062423 P /
34 1 VD 2046/ 062423 RCT-GRA0RRLO0A S — -

hydrochioride parenteral injection
Loxapine LOXITANE oral capsules
succinate
Pimozide
(1-10 mg/day)
Flupenthixo!
C Promazine SPARINE
Triflupromazine VESPRIN
Chiorprothixene TARACTAN
Croperidol INAPSINE
Acetophenazine TINDAL
Prochlorperazine COMPAZINE
Methotrimeprazine NOZINAN
Pipottazine PIPOTRIL
L
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Aparticul arly preferred neuroleptic agents for use in the invention are
ol anzapi ne, risperidone, quetiapine, aripiprazole, haloperidol, clozapine,
zi prasi done and osanetant. 5 It will be appreciated by those skilled in the
art that the conpounds according to the invention nmay advantageously be
used i n conj WG bdogde s h one or nore other therapeutic a
I nstance, different %tldepressant agents such as 5HT3 an?’%@"ﬁg‘{%“”l
serotonin agonists, NK-1 antagonists, selective serotonin reuptake
i nhi bi tors |( SSEdmmonor gdrEmads Name rle- uRbateafi nhii bi t Boem(SNR ), tricycli
ant i depresslant s gpam nergi c ant| @@ﬁﬁ%b’éﬁ“ H3 10 ant agom stBusageiT1A
antagonistyg, 5 ant ggoni st s, 1 I'sits, D7 agoni Af t
agoni sts and/ or anti conjvul sant age ts, as well jas atypi cal nﬁaﬂgﬁéﬂﬁtlc
drugs and |c cognitive enhancers. Suitable 5HT3 ant agoni st s \AMMHdlanm/ be

used i n conbi ngfnnn t b ~onnal . Af tha 1

(9]

nt i aonc nelaidao £

n\,.on
1*\.1—!\, COT oo O TS = l*IIVLrIII.I OUTTS TToT OO~ T O

exanpl e ondansef"FJ rlani setron, t ocl oprami de. Suitable serotonin
agoni sts whi ch may be used in conbilnati on with jthe conpounds of the

i nventi on i|ncltirderiden@matir i pt an, rauwoi sci ne, yohli nbi ne, netofl opram de.
Suitabl e SSRI s whi ch myy be used in conbi nation wi th the coprpounds of the
i nvention 26—t ncttude—ftooxet rlre ~Crted uprorrr; —Hemmoxetd e fHovoxam e
par oxetine, indal pine, sertraline, zineldine. Suitable SNRIs which may be
used in contfxaaplesrofviradenames endrpuppi‘@s of selénted newnleptio drugacdredis fellowsaf axi ne

combi nat | on GZPROS (RAIGHAT et e spehdg ELOPRRIGE ARl ZEfiu g, 0o 17

amtr i |1 néDL,cRovamis)y elanmpumtﬂawamme iyntied thee tradRniamab ZYPREXE) froes diilly |

?Riéﬂ% RN, BiA e e riwehane SECDONG. R 2 BepROooten <

whi ch may bGIavbﬁlﬁﬂel ihdep the rtaddbﬁém@fmsherzmmoum Jaﬁssehhequdﬁa@ﬁé If@Rarakc| ude
for exanpl e dival proex, carbamazepi ne and |azeg m 35 WD 20061067423

PCT/ GB2005/ d@valighle under the fradepama SEROQNELBs ffremdisiazenasgl halopendolfavaliableay be
used in conjqyat meﬁaeénmAmmwmoﬂﬁo Maﬁea)naﬁaﬁo%zlne%mgmé eﬁde?wm

|l e
ri speridone, olanzapi ne, ziprasidone, aripiprazole and clozapi ne. Wi |
be appr eci atteadename THRRAZNE®. ftesn Emithiline: Beeham i(GRKpr flupbeanaziriet {availalmy be

adm ni st gy ean%lelmﬂl\é HABHshY AROLIM®,! ok RpSRBEROT caiily, CE&HEng N VR CSH ! cal

fornmul ati

American Pharmaceutical Partners, Pasadena); thiothixene (available under the
tradename NAVANE®;, from Pfizer); trifluoperazine (10-[3-(4-methyl-1-piperazinyl)propylj-
2-(trifluoromethyl)phenothiazine  dihydrochloride, available under the tradename
STELAZINE®, from Smith Kiein Beckman, perphenazine (available under the tradename

15 TRILAFON®; from Schering); thioridazine (available under the tradename MELLARIL®;

C from Novartis, Roxane, HiTech, Teva, and Alpharma) ; melindone (available under the

tradename MOBAN®, from Endo); and loxapine (available under the tradename
LOXITANE®; from Watson). Furthermore, benperidol {Glianimon®), perazine (Taxilan®)
or melperone (Eunerpan®)) may be used.

20
Other preferred neuroleptic drugs include promazine (available under the tradename
SPARINE®), triflurpromazine (available under the {tradename VESPRIN®),
chlorprothixene (available under the tradename TARACTAN®), droperidol (available
under the tradename INAPSINE®), acetophenazine (available under the tradename

25 TINDAL®;), prochlorperazine (available under the t{radename COMPAZINE®),
methotrimeprazine (available under the tradename NOZINAN®), pipotiazine (available
under the tradename PIPOTRIL®), ziprasidone, and hoperidone.
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- e
separately or sequentially. For use in nedicine, the conmpounds of the
present invention are usually adm nistered as 10 a standard pharmceuti cal
conposition. The present invention therefore provides in a C further aspect
a pharmaceuti cal conposition conprising a conpound of forrmula (I) as

her ei nbef or vglanevd7ead or a pharmaceutically (i.e. physi ‘i’b?ﬂin‘i&%&% 1
acceptabl e salt thereof and a pharnmaceutically (i.e. physiologica ?y)
acceptabl e carrier. The pharmaceutical conposition can be for use in the
treatment of any of the conditions described herein. 15 Possible

fornul at i opgrtichighy ditefeftB§ Endiirdibptie! 8gdrtd 18F Ake AUl idVaRtEn 2R Chdzapine,

parenteral (for ‘exanple, subcutaneous, intranmuscular, or intravenous),
rectal, tofiFResdons quetiarine, adpiprazole; fialapetiqohiiBarian Finrasidane And Ssaneldnte f or
adm ni stration by inhalation or insufflation (either through the nmouth or
nose). The nost suitabl e neaps of administration for a particular 20 patient
W deBend R bergPRkaRaind By JHosecyrifenrly toa atribat: DR FPMPGHAS, BERING laihel and
03 t he tnagmmiqnfméw%mtabummmlz @sﬁadrtu _cbhjﬁnctiﬂﬂﬂ?ﬁtg loﬁ@ashhlreaotlhaftgér_apeutitc .
adm ni stration is preferred. raul ations sui r oral. adm njistration
may be pr 0\?96‘?3& fﬁrs'ﬁﬂﬂ@r gﬁfgmﬂh?@g?p@ﬁm?ﬁge“?ﬁ %ﬁ@pg*ﬁ@;g&%@% BRI, or
Iozen\g/g\gS, eg&hsts.dﬂk-laiaiitam nBtsp:sdd@bJerss’tom rOplaké indibitbisg SBRI)anbragrenatmepound;
as powders or_granules: ol utions qQr suspensi ons in. agueous or

non- aqueou &SP Ibbirs GNRTY ineyiie ghdorrgosals, Apeaminesic hirRrpwaLts. K3,
exanpl 0 a aniagonists,nSHDTA Bhiagoniste nSHIB amtagdnists) riH¥adDedntagordsts, A hragatistan wit h

har @reut (PO /Bl Andsofisent Sod, exlupilag Baltar BiRsRRBIE aBR 408,
aqueous oi lcognitbieienhancefor exanple M glyol, with a 30 suitable gelling agent

If required, for exanple nmethyl cellul ose or hydrophobic colloidal silica.
Fornul ations suitable for sublingual or buccal administration include

| ozenges c@&witatie BHE3 antagoaigtsi whichcmay barused indcorlipation| df jhe compayndsipbthebase,
such assSUgRbntiid ikhide!fdr é&tﬁmgé%nhéﬁs%%ﬁyéhis%{ﬂﬁnﬂﬁétbg#g%ﬁ\id@”p.r ising the

active conmpound I n an iner ase, such ds gelatin ycerin or sucrose

and acaci a Suiable\prooin/ apenisEaviieTNERke 000 sombinatiasy with the comsods ohitbee f or
par ent er al Rerion! ifdiide durtatipH, Falworcih8Tohinftine hititddidpraifidgOous  sol uti ons
containing a predeterm ned concentrati on of the active conpound; the
solution is preferably isotonic with the blood of the intended recipient.
Al though sggltabie BERIORRICR hfhyEbegtﬁs%BQﬁ iR VAthSthecRfhpoMdsBHfaR® iebationt hey

may al so be adm ni stered by subcutaneous or intranuscul ar injectiagn.
20 include fluoxetine, citalopram, femoxetine, filuvoxamine, paroxetine, indalpine, sertraline,

zimeidine.

Suitable SNRIs which may be used in combination with the compounds of the invention
C include venlafaxine and reboxetine.
25
Suitable tricyclic antidepressants which may be used in combination with a compound of
the invention include imipramine, amitriptiline, chiomipramine and nortriptiline.

Suitable dopaminergic antidepressants which may be used in combination with a
30 compound of the invention include bupropion and amineptine.

Suitable anticonvulsant agents which may be used in combination of the compounds of
the invention include for example divalproex, carbamazepine and diazepam.
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" Fornul ations suitable for rectal administration are preferably provided as

unit-dose suppositories conprising the active ingredient and one or nore
solid carriers formng the 10 suppository base, for exanple, cocoa butter
Formul ati ons suitable for topical or Intranasal application include

oi ntnents, crweRmsocMIE i ons, pastes, gels, sprays, aerosolppriioRichds:
Suitable carriers for such formulations include petroleumjelly, lanolin,
pol yet hyl ene gl ycols, al cohols, and conbinations thereof. 15 Fornul ations

of conpound$usable abypical antinsyehotia rugsowhiel mishemay be disaf s cambinatien pbthe
i nprove the 8xBOsHHECfPhe fileRid infclide 761BY Kspdriddné "HERLDRR: i fg l1ons

suitable for transdernmal adm nistration include ol ntnents, gel s and pat ches.
20 Pr ef er ablajipipragole SRR S9ZARIM is in unit dose formsuch as a tablet, capsule
or anpoule. The formnul ations of the invention may be prepared by any

sui tabl e _nmethod, typically b uniformy and intimtely adm xing the active
conpoundfs) Kamillpe 2 ?‘H%teérthgti th@wmﬂvacée@f the: copbingtian, OF jcapmpositign may the i n
the requir echdiminsieret sPimandtsliskyT6ither infthe 85 sPaiffereRlsHANMScdubaal foffufatisnsh,t | ng

m xture into the desired pe. For exanple, a tablet may be prepared by
conpr essi ng SSPP'PWg'iq"?ﬁ?%”eﬁﬁgﬁfure conprising a powder or granules of the

active ingredient and one or nore optional ingredients, such as a binder,
[ sin noul di ng

| ubricant, inert dilugnt, or surface active di.sper, agent r. b

an 30 i nii AL ESS i veiens, e crprauds ofife ptesent jhenfian e siHaly, Administeted, a5
di | uent gqumggamalsmpuarimﬁeutfcar cqmyiositibe.r a1heaa;nl¢s'en't B?fe@tt@othemfcee tpygvideslin w )
repa sqlving the active co und in.sufficient r to give the
Sesfré co%é‘émﬁ: §P‘i’°&ﬁ%a%'l?"?‘ﬁ%‘?ﬁ‘?%r?8&'lpgﬁ@°" FRRPTREG, ¢ tOPWBmé% ﬁBﬂ”‘Etfﬁrﬁﬁ e and
i sotoni c. 3hefhbéfore Q8erbed 428 pREinaCBRidaIly/ (D€ 4dydiologitaliy) btceptablepgattaharadfed
that the pregjse LN St er i | t he. n ndi.t ion of
the pat et S eHgTRsBial. 'S AVp8lbbiabT Rt [PeP R oY The
ul timat e di somposition can betier usetire theédreatrmmy of any af the THooditianses cribeddngrdire

adm ni sty@red in single or divided doses and nay be adm ni stered one or nore

times, for exanple | to 4 5 tines per day. A proposed dose of the active
i ngredi ent fRossible dordations inglude these suitstie foraaralf ub-tingual, buotal, parenjeral (for

(ot " appr ox CHAnER syfcifErapus, ANISRL & raRned), R il hdInkéhedal", 1O
heur opsychi @eministrationiedindemss met@blstfevadsyinisicatiop by iphaatisntas insufiation(eithey
schi zophr eniygroudPihe Mo@W 8k hode)! Tha st suitable means of administration for a particular
20 patient will depend on the nature and severity of the conditions being treated and on the
nature of the active compound, but, where possible, oral administration is preferred.

Formulations suitable for oral administration may be provided as discrete units, such as

C tablets, capsules, cachets, or lozenges, each containing a predetermined amount of the

25 active compound; as powders or granules; as solutions or suspensions in aqueous or

non-aqueous liquids; or as oil-in-water or water-in-oil emulsions. For example, a

compound of the invention may be prepared as a formulation with a controlled release

profile. This may be in any of the above mentioned pharmaceutical forms. For example, it

may be a gel formulation in a non aqueous oily vehicle, for example Miglyol, with a

30 suitable geliing agent if required, for example methyl cellulose or hydrophobic colloidal
silica.

Formulations suitable for sublingual or buccal administration include lozenges comprising
the active compound and, typically, a flavoured base, such as sugar and acacia or
35 tragacanth and pastilles comprising the active compound in an inert base, such as gelatin
and glycerin or sucrose and acacia.
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c 1000 ng, preferably about 5 to about 500 ng, nore preferably about 10 to
about 100 ng of the active ingredient per unit dose which could be

adm nistered, for exanple, 1 to 4 tinmes per day. 15 Conmpounds of the

i nvention ‘ﬁ/ be used as PET |igands (for exanple labelled with carbon-11
or fluorineMBJUP674E SPECT |igands (for exanpl e | abel | e@CHGHIISHMIBE- 123 or
neta stable technetium99) for in vivo visualisation and quantification of
the GyTl transporter. For exanple, they may be used in PET or SPECT

i magi ng of the brain. In the context of this patent, PET shall nean:

posi tron erfiosBulalipns civiiabla fay pareatespERIministatiopEYpicall ¢amarisa rsterie ragleoushot on

eni ssi on (%Bﬂgéﬁse&hta‘i AEPE oARermills cBHEHniGft e abthe! ditipBind e BGthuohi 1 t e

to patents an at ent appl | cations, cited In FeCI cation are herein

i ncor por at efdprsgprabéf igptanis with dhq ploed:efithe intanded) m&m% bAtosgh skchalutiongare

speci fi gal IpyefaaslyIaadwst&ealmtwveﬁwuslgt tﬁ%}hﬁy%o‘ BCairhiRGRIRbPYubcBlaRERRC e
herein as thou% ullgvset fort e rtnvention is further illustrated

by the fol C5IAGUSRWRT INERYPR-ng exanpl es.  Abbrevi ations: THE tetrahydr of uran
30 DCM di chl oronmet hane DMF di net hyl f or mam de HATU
O (7-azabe tetrameth on u

f1 uor ophos B%?Ot U@ wlteée(f&r ﬁﬁ?‘%?ﬁ'ﬁ!“ﬁ&?}!ﬁ%agﬂ )°' Hy?’@g}}%cﬂsl Hpifydose

hydr ochl or Isdﬁposﬂ&ield@étn $ing the2achiye ingretiient afdlofe bbrpmrel gtlig eadien! fodding\Be
2006/ Oq 423 PCT/ GB§005/f004951 NVP_ N- et hyl pyrrolidi none D PEA
N, N-di i oprsUBRﬂ SO, PRSI EXATPY8: COLOR BUIRE . v henzot ri azol e hydrate 5 Anal yti cal

c Cbchromat ography conditions: Method A Col u(r)m Waters Atlantis 50mm x
oot o oGS, Sl 00 B0 e, SRSy e BhSn e e
4m n Fl owlotiehs: paBtas] gels,nsprays, aerosols and oils. Suitable carriers for such formulations

inciude petroleum jelly, lanolin, polyethylene glycols, alcohols, and combinations thereof.
15

Formulations of compounds of the invention may, for example, be composed so as to

improve the exposure profile of the compound of the invention.

Compasitions suitable for transdermal administration include ointments, gels and patches.
20 Preferably the composition is in unit dose form such as a tablet, capsule or ampoule.

The formulations of the invention may be prepared by any suitable method, typically by

uniformly and intimately admixing the active compound(s) with liquids or finely divided

C solid carriers, or both, in the required proportions and then, if necessary, shaping the
25 resulting mixture into the desired shape.

For example, a tablet may be prepared by compressing an intimate mixture comprising a

powder or granules of the active ingredient and one or more optional ingredients, such as

a binder, lubricant, inert diluent, or surface active dispersing agent, or by moulding an
30 intimate mixture of powdered active ingredient and inert liquid diluent.

Aqueous solutions for parenteral administration are typically prepared by dissolving the
active compound in sufficient water to give the desired concentration and then rendering
the resulting solution sterile and isotonic.

35

37



| ook UV wavel ength range: 220 -330 nm Tenperature: 30C 15 Method B "
Colum: Waters Atlantis 20mm x 4.6mm Sum particle size Mobile phase: A
0.1 % Formc acid + Water B: Acetonitrile +0.1 % Form c acid G adi ent:
5.5-min runtine: 3%8 to 97%8 over 5.3mn 20 Flowrate: 1 m/mn W

wavel engt h r AQy06/era23- 350 nm Tenperature: Anmbi ent Mass PCtreB2608/004951

Aut o- Puri fication Syst em chr omat ography conditions: 25 Columm: Waters
Atlantis 19nrm x 10 or 30nm X 100mm 5um  particle sjize Mbile phase: A
0. 1% For ni ¢ il d’e+a%?%4te‘hth%égﬁ cPFﬁ"Estel ‘I’@eﬁ?”g"'s)ﬂe@r‘ﬁ'f | degengy °Gr‘5€1|38ﬂtand13 5

E n runti ne cghditionlélthe pﬁaﬂaﬁmth&wd@%nmutei’& aifristtadtion land QHIEDE aOthet | NE
ow rate:

Throughout the e | es_sect t he
f ol | owi ng té’&'maiﬂ)ﬁ'aﬂgh?%o WS%GHGWt tARYSIcia, g'g?d;omggurgﬁmang ?%B'ﬁé?ﬁf? Mhen a
m xture of tsinglecoraiividednduses bad magde gunenisterd,onklve nuoetioes dor exantie ditd ked as
(). Wien_a 3' gle nantiomer (that is to say mxture chirally enriched in
39 WO 2086/ / GB2005/ 004951 one of the enantioners) has been
prepared, it is referred to as "chiral". The absolute stereocheni stry has

ot or ol s propapusae o8 ol 8 sFiEnisglen! f fhe e Wne FRBAINJHESE, ex, i

materials  dingual, dEmenténak couasall hestal,+intramasgl pr éopinat adminisiratifthéo @ byrharc {if

t at fy ' . ' f th
o oducys o SoPRRIRY 16 kO BoaWidiont B faent Achelidbifica) SAEAbLAIGGhAf: ' "¢
charact d0i suisorlers mediated by BTt iohihitati iacledlnM@mh!@a@t map be abeutddo@bdted as
havi %bee” 1860 fnge&efér%]bw £bd%t§' bbét 56@(i;rﬁeh&é3pr€t%'%édtfébout W@E&a&%ﬁb@ﬁﬁ' y

desc ed react enera react condi t1 ons used
essenti al | y of e «wwnmw e’ ohdpss whish geldd beadministeredefor eyamople: Ad@idrd i n

the art, bumespBPyayhave been adapted fromone reaction to another.

15 Compounds of the invention may be used as PET ligands (for example labelied with
carbon-11 or fluorine-18) or as SPECT ligands (for example labelled with iodine-123 or
meta stable technetium-99} for in vivo visualisation and quantification of the GlyT1
transporter. For example, they may be used in PET or SPECT imaging of the brain. In
the context of this patent, PET shall mean: positron emission tomography and SPECT (=

20  SPET) shall mean: single photon emission (computed) tomography.

All publications, including but not limited to patents and patent applications, cited in this

specification are herein incorporated by reference as if each individual publication were

C‘ specifically and individually indicated to be incorporated by reference herein as though
25  fully set forth.

The invention is further illustrated by the following non-iimiting examples.

Abbreviations:

THF tetrahydrofuran
30 DCM dichloromethane

DMF dimethylformamide

HATU O-(7-azabenzotriazol-1-yl) - N,N,N',N'-tetramethyluroniumhexa

fluorophosphate

EDC N-(3-(dimethytamino)propy!)-N-ethylcarbodiimide hydrochioride

35 HOAt 3H-(1,2,3)-triazolo(4,5-b)pyridine-3-ol
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Description 1:1-(D nethyl am no) cycl opent anecarbonitrile NCN Me'" ' 15 To a
suspensi on of di nethyl am ne hydrochloride (8.15g; 0.1 nol) in cycl opentanone
(8.4g9; 0.1nol) cooled (ice bath) was added dropwi se a solution of potassium
cyanl de (6. lnmol) in water (50nl) over 10m n. After vigorous stirring

roomtenﬂgﬁ"&‘l“ﬁ’%"“?’or 18h, the crude reaction mi xture PRAEGRAGSI0M5Ed t hr ee
t| mes with diethyl ether (3 X 200n1) and the conbined extracts washed tw ce
with water x 50m and 20 evaporated to afford the title
product as %al e yeFIm&ﬁ’()ﬁﬂT?% 0) Whl ch was used without further
purificati GHPEAH NNH\I(I‘GQNSDBI)DPﬂethIIamIne 2.0 (6H, m, 2.15 - 2.3 (2H, m, 3.3
(6H, s). Spect M5): Found 112 (MH -HCN). C8H14N2
requires 1 Al terﬁlgyar\égb%g%%‘ﬁa}me%dlﬁga stirred, ice cooled m xture of
di met hyl am ne hydrochl ori de (26.32.8; 0.323npl) and cycl opent anone (27.15g;
0. 323n0%) g S%heb s: pot assi um cyani de (21.02g:
0. 323m)%) v@@ CtE‘fflj'%Orril)l'ﬁ(ﬁ‘)‘f/ﬁ(;br anﬂ e m xture was stirred at room
t enper at ur QW-E’r‘hl ght. Then, the mxture was extracted into diethylether (2
x 200m ) apghunidie conbi ned orgﬁafersAtmf.gsmﬁm%mmtﬁurhphmae@?zeom) dried
(Na2SO™4), and evaporated 30 in vacuo to afford th | e product as a
col our | ess Mablle,phgse13g, 96. 5%9AAP5ke TeymieRmid h¥valers pPCTI GB20051004951
Description 2: (*){1-[Am no(p@m&bﬁm;@ybbg%(ﬁoaﬁ@%wl }di met hyl am ne Me 2N CN
Me N X. 2 N 12 To a solution of 1& |rret n‘?% %clopentanecarbonltrlle D1
(4g; 28%mfBRdent, THE 5 (30nﬂ'mﬁ‘c DHYRS for97 4R e¥er AW added dropwi se a
sol ulgmon ofFldmewl lithiumin :Cmdmhutyl et her (17.7nL of a 1.8M solution;
32 : reag @}?’n mxturer%s %Llowedto warmto roomtenperature over
3h., recool dw?"(? A% et harff® 20UYR (30m ) followed by careful addition
of sodi um Wempbsatlre:de (3.3g; &Aool ). After stirring at room tenperature
for 18h, the reaction m xture was cooled to 0OC and saturated aqueous 10
sodi um bi carbonat e added. The organi ¢ phase was evaporated and the resulting
sl urry 15extMetltdeBi* t hree tinmes with DCM (3 x 150m ). The conbi ned extracts
were dried 2504), and evapgrai.e far h r Jroduct as a yel |l ow
oi I (6.89) C%Hi'f'} of the crude%ﬁ@%ﬁdﬂ@bﬁﬂg‘j@@ﬁ?‘oérrﬁ'ﬁb%f'ﬁgﬁgge%ﬁgsi lica gel
el uting w tMobidOMaset hanol ( 9/ 1A: Getid FOGNE adidl + Water

B: Acetonitrile +0.1% Formic acid

Gradient: 5.5-min runtime: 3%B to 97%B over 5.3min
20 Flow rate: 1 mi/min

UV wavelength range: 210 -350 nm

Temperature: Ambient

C- Mass Directed Auto-Purification System chromatography conditions:

25 Column; Waters Atlantis 19mm x 100mm or 30mm X 100mm, Sum
particie size
Mobile phase: A: 0.1% Formic acid + Water
B: Acetonitrile +0.1% Formic acid
Gradient: 13.5 min runtime with 10min gradient dependant on
30 analytical retention time
Flow rate: 20 or 40 mi/min
General:

Throughout the examples section, the following terminology is adopted with regard to
35 chiral compounds: when a mixture of two enantiomers has been prepared, the compound
is described as (). When a single enantiomer {that is to say mixture chirally enriched in
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ammoni a in methanol m xtures (95/5 to 9/1 to 8/2) to afford the title
product as a 15 colourless oil (2.3g). This oil was dissolved in diethyl

et her (20mLl) and hydrogen chloride in diethylether was added at 0OC. After
20m n, the suspension was filtered to give the dihydrochloride salt (2.8Q)

of the titlewoomsed74ns a white solid. 'H NVR (DVMSO) 8: 1. dﬁ?_&f’p‘?}'f 1.36
(2H, bs), 1.66 - 2.13 (4H, m, 2.64 (3H,s), 2.79 (3H s), 4.9 f

7.32 (3H, m, 7.54 (21-1, m, 8.95 (31-1, bs), 10.82 (1H, bs) 20

Al t er nat i ve onetdfithe emantiamers) has dpnem)prepared it is referred to as “chiral”. The absolute

1- (di net hyl ; L) at
170C under SrBRhENR RS hA66A MBI & %3&*%%?"' 18 g ePlankcfners.dr 1)
di but yl et hersomg3naatialy prepapdsave ddantiiecoby vigge wﬁont)ca mtloms) and suete materials
reaction m é?&@@m%ﬁ a%tthé mcbrgl) efantio z&ﬁs fW_Pﬁ@optchlerBta%tll RSithatich woifgéto room

terrperature an trrred overni reaction mxture was cool ed

in ice afd Syeilablg mqu'abmﬂgmersmhtm produets areindividyaliyoidentifiable Ly oditue afhe

m xture was tﬁéérn@ﬁqnmna?&taﬁéwsﬁheaﬁmanﬁ&%dw the aqueous |ayer
extracted with diethyl ether.. The conbined organics were dried (Na2SO4) and

concentrat ed under reduced pressure to give an oil. 41 WD 2006/ 067423
PCT/ GB2005/ Q@IS feactidiyy 4tk |de§t§if§)e§‘ a8 HAliHG HedrcdrRéd SR a(sim.%p)naeqnsr BAkRA 1N

i ce. Sodium borohydr| de & %\%ﬂ was added in 4 portigns ove m nut es and

the m xture M Cmrleiely freaglions,y theigeperal; feaction| ‘F%ﬂ{"""lsné’sé‘éo‘f"?rﬁg was
then r eﬁﬂve@séﬁiﬂalﬁﬁthé 64, Wasik QP l&blhdilwhd udéd WeRIDf the1ypes StahdAd irtthe@Acha@nd a

hal f hours. ctio ture was then ice cooled and 5 water was added.
The @ul taﬁ'f % E %&f%@?ﬂb%ﬁr&ac{loﬂ?ﬂ’/ﬁ%‘ﬁ%ﬂand fracti oned between 2N HC
and ethyl acetate. The organics were extracted with 2N HC . The conbi ned
acid extragfs were w d acet ate fed with NaOH and
extracted i °3°ff!i5f" %@e@(ﬁmyﬁmﬂo%o&ﬁaﬂﬁirbﬂﬂfyedri ed (Na2SO™4), and
evaporated in vacuo to affordQhe product as aNpaI e I%reen liquid (64. 669,

95.4% . 10 C Description 3: €,
{1-[ Ami no( phenyl ) net hyl j cycl yl } di met hyl am ntionmer 1 and
Enantionmer 2 chiral M2N N ant Tomer—T*\e2 Me2N chi ral

15 To a suspension of dimethylamine hydrochloride (8.15g; 0.1mol) in cyclopentanone (8.4g;
0.1mol) cooled (ice bath}) was added dropwise a solution of potassium cyanide (6.5g;
0.1mol) in water (50ml) over 10min. After vigorous stirring at room temperature for 18h,
the crude reaction mixture was extracted three times with diethyl ether (3 x 200ml) and
the combined extracts washed twice with water (2 x 50mi), dried (N2,S0,), and

20 evaporated to afford the title product as a pale yellow oil {(12.5g) which was used without

C further purification. 'H NMR (CDCl;) &: 1.7 = 2.0 (6H, m), 2.15 ~ 2.3 (2H, m), 3.3 (6H, s).
Mass Spectrum (Electrospray LC/MS): Found 112 (MH'-HCN). CgH.4N; requires 138.

Alternative method:

25 To a stirred, ice cooled mixture of dimethylamine hydrochloride (26.32.g; 0.323mol) and
cyclopentanone (27.15g; 0.323mol) was added dropwise a solution of potassium cyanide
(21.02g; 0.323mof) in water {170ml) over 10min. The mixture was stirred at room
temperature overnight. Then, the mixture was extracted into diethylether (2 x 200ml) and
the combined organics were washed with brine (200mi), dried (Na,SQ,), and evaporated

30 in vacuo to afford the title product as a colourless liguid (43g, 96.5%)
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o ' A £
iNHZ Enantioner 2 15 Method 1. Racem c

(1-[am no(phenyl ) net hyl ) cycl opentyl ) di net hyl am ne D2 (0. 6g; 2.75nmmvl) was
separated by sem -preparative chiral HPLC using the conditions described
below to afford 20 the title products, enantionmer 1, (0.27g); Chiral HPLC
98% ee; ' H NVIW@ 206063¥238: 0.42 (1H, m), 1.32 (3H m, 1.49pctkis2605m04b503 (1H,
m, 1.76 (1H, nm, 1.95 (3H, m, 2.29 (6H, s), 4.39 (1H, s), 7.28 (3H, :
7.50 (2H, d); Mass spectrum (El ectrospray LG/ M5): Found 219 (MH ). Cl4H22N2
requi res 21desgriptiemg{t{tamino(phenydmethyticyclopentylidimetbytamine ' 1 42 WO

2006/ 067423 PCT/ GB2005/ 004951 NWR (CDCI 3) 8: 0.42 (1 m, 1.32 (3H, m,
1.49 (1H, m, 1.63 (1 H mM, 1.76 (1H m, 1.95 (3 2.29 (6H, s), 4.39
(1H, s), 7.28 (3H, m, 7.50 (2H, d); Mass spectrum trospray LC/ M5):
Found 219 (IVH ). Cl4H22N2 requires 218. 5 Sem - prepa ve HPLC conditi ons:
Col um: Chiral pak AD-H 5m,, 250 21mm Mobi | e phase: n- Hexane; B: Ethanol
+ 0. 1% sopr opyl ani ne €l wp#CN socratic 508 Meh st /mn o 10 W
wavel engt h range: 225nm 4 i ehr omat ogr aphy
condi tions: Colum: chiral ] 15 Mobil e phase: A

n- Hexane; B: Ethanol + 0.1 sopropyl amne Gad : isocratic 5% B Fl ow
rate: 1 m/mn UV wavel ength range: 200-400 nm Analysis tine: 10 mn 20
Ret. Tine: 5.9min (Enantionmer 1); 7.6mn (Enantloner 2) Method 2. C Salt
formati on: Ti® a sewtion obA-(dimathyamine)cyclopentanecarbonitrile D1 (4g; 28.9mmol) in THF

(1-(am ng(p )4res } %ﬁt di h lcB€e 16. 98; 15 1)
inis rgpag%%n@%& a‘{mgl(’) ' W?sa}agac;%g g}rogglvﬂasg[%hg%ﬁutg fg#e@nt%@_ﬂm
met hé pherdjhubdesher {144 of 2 1.8M golution; Sammo)). | Thej reaetionpabrre was gligwedaot er 20
mn the warm to room temperature over 3h., recooled to 0°C and methanol added (30mi) followed

by careful addition of sodium borohydride (3.3g; 87mmol). After stirring at room

A:

temperature for 18h, the reaction mixture was cooled to 0°C and saturated aqueous
10  sodium bicarbonate added. The organic phase was evaporated and the resulting slurry
extracted three times with DCM (3 x 150ml). The combined extracts were dried (Na,S0,),
and evaporated to afford the crude product as a yellow oil {6.8g). Half of the crude
product was chromatographed on silica gel eluting with DCM-methanol {9/1) and DCM-2M
ammonia in methanol mixtures (95/5 to 9/1 to 8/2) to afford the title product as a
15  colourless oil {2.3g). This oil was dissolved in diethyl ether (20ml) and hydrogen chloride
in diethylether was added at 0°C. After 20min, the suspension was filtered to give the
dihydrochloride salt (2.8g) of the title product as a white solid. 'H NMR (DMSO) §:1.25
! (2H, bs), 1.36 (2H, bs), 1.66 — 2.13 (4H, m), 2.64 (3H,s), 2.79 (3H, s), 4.92 (1H, bs), 7.32
C {3H, m), 7.54 (2H, m), 8.95 (3H, bs), 10.82 (1H, bs).
20
Alternative method:
To a solution of 1-(dimethylamino)cyclopentanecarbonitrile D1 (43g; 311mmol) in THF
(1L) at -70°C under argon was added dropwise a solution of phenyllithium in dibutylether
{346ml of a 1.8M solution; 622mmoi) over 10 minutes. The reaction mixture was stirred at
25 -70°C for 2h, then allowed to warm to room temperature and it was stirred overnight. The
reaction mixture was cooled in ice and saturated aqueous sodium bicarbonate solution
was added. The mixture was stirred for 30 minutes, separated and the aqueous layer
extracted with diethyl ether. . The combined organics were dried (Na,SO,) and
concentrated under reduced pressure to give an oil.
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m xture was cooled to roomtenperature and left stirring for a further 4h.
The precipitated solid was collected by filtration (13.42g). 30
Regeneration of chiral free base: The solid was then treated with 1M NaCH
(50n) and DCM %lG?rrfL The phases were separated and the agueous phase
washed wi t h YMO¥M4B7n1) . The conbined organic phases RETIEBAASHEESII th 1M
NaCH (2x35ml), then brine (100m ), dried (Na2SO4), and concentrated to
yield the g7 eYoTNY r I’|§ﬁ§| ) iral
35 HPLC: :9%1&)026\:% iy d(':ﬁ:’\D?':lﬂzliﬁ dn§fTBi215 n %aegm, e (n&bbrﬁffrfég mf;H m
1.63 (1H, Was WQG%&WEP itgepany thesoixture wys Streﬂe‘O( halt-gn hgur withgs ( 3H,
M, 2.29 (@4 cﬁdhn%/g fe (cbolihg Was theRSremdlved Bnd _dtirfrty Wil cohtinuddis® roSMECt r um
(El ectrospray LC/ ? Found 219 & ) ._ Cl4H22N2 reclew res, 218. Descrlptlon 4.
2- Met hyl - 2‘?"199;5%-“?9 of @MRNS &t Bl heis 1 (Thedeagtion Mixture yas then terpeeRledenge Ve To
a stirrgd, wat®wasatdsl [Thetregiftaff miRikrd Whd é&aperaée‘ih%aauo éhdkfﬁ@hanearbdtv&e@ﬁtone

(7.34nt; I ed sol ution of pota 6.51 1mol)
0 vater (S ans BUACEaE, dne Beianies ware eftachR i UL 58 sorbivgd astlr o
?\Z/er nizggﬁn ektk’éi:és:wgtiewamdtmtdmeﬁrwrade‘wté, memgwmg«ummd e\Mrhthedi:jrﬁé ImOMm. et her

X an e ed. extract W _§ aturate ripe
(1ot . B gorREeREtPefamiah Apd NGSHer st tabotried Buhie OlaBefBor o « ne
title prodpndduet&nseamwg:-egnm(amdg&i%ﬂg; 78% which was used wit hout
further purification. "H NWR (CDCI3) 5: 1.51 (61-1, s), 1.80 - 1.90 (4H,

, 2. '}8 2.80 (44, m. Description5: ()[2-Methyl-1 -phenyl-2-(1
- pyr éol dl Deseriptign3:j{S:fAminaphdnymethyljcyciohientyl}tiliiethyismire Ekantlemdr 1To a
solu % ﬁg&ﬁﬁ,ﬁggp .2,7( 1-pyrrolidinyl)propanenitrile D4 (10.7g; 77.54nmmol)
in THE C (2 0C under argon was added over 10 mnutes a sol ution
of phenyllithiumin dibutylether (86.3nl of a 1.8M solution; 155mmol). The
reaction mxture was stirred at - 70C for 2 hours then allowed to warmto
roomtenperature and stirred overnight. The 20 reaction m xture was cool ed
in ice as saturated aqueous sodi um hydrogen onate (400m ) was added.
After stirring for a further 30 m nutes the &S were separated, and the
aqueous | ayer extracted with ether (200m). @! ned organics were dried
(MgS™) and evaporated. The residual amber oNf was di ssolved in nethanol

(400mL), cooled in ice Me,N chiral

«“NH, Enantiomer 1
Me,N <
NH,

Me.N chiral
2 * "NH, Enantiomer 2

15

Method 1.

Racemic {1-[amino(phenyl)methyl]cyclopentyl}dimethylamine D2 (0.8g; 2.75mrnol) was

separated by semi-preparative chiral HPLC using the conditions described below to afford
20 the title products, enantiomer 1, (0.27g); Chiral HPLC: 98% ee; 'H NMR (CDCI3) &: 0.42

(1H, m}, 1.32 (3H, m), 1.49 (1H, m), 1.63 (1H, m), 1.76 (1H, m), 1.95 (3H, m), 2.29 (6H,

s), 4.39 {1H, s), 7.28 (3H, m), 7.50 (2H, d); Mass spectrum (Electrospray LC/MS): Found

219 (MH"). C14H2.N, requires 218; and enantiomer 2 (0.28g);, Chiral HPLC: 98% ee; 'H
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and sodi um borohydride (5.29; 137mmvl) added in four portions over 5
m nutes. The 25 reaction m xture was stirred with ice cooling for 30
m nutes, the ice renoved and stirred at roomtenperature for 1.5 hours. The
m xture was cooled in ice as water (50ml) was added prior to concentration
in vacuo to ¥h08e067€R3 . The nmi xture was partitioned betweencBboosikabsi( 100m) )
and ethyl acetate (400m ) and the organics extracted with 2N HO (2 x
100m ). Conmbined acidic agueous |ayers were washed with ethyl acetate
(200m), 4NMROIGIER) 86542 $1hbany B 504549 (1hham). &1 . 5864(NAaR). and
extracted whigs @EVin{)32:291BANE), 4.5 (M, N9 d7 PENBA! #ANTS0 (BM! HANSssVEPettrglhi €d

(Na2SO4) ang. evapora n_vacuo to afford the title conpound as a
col ourl ess F?t@g?rf?)g&%%b/fw %@W{@D@F‘ﬁ'ﬁm’@%‘.ﬁ@%zt&\m, s), 0.99 (3H s),

1.70 - 1.76 (4H, n), 1.80 (2H, bs), 2.65 - 2.70 (4H, m), 4.08 (1 H. s),

7.20 - 7_.42 _(5H D ription 6: (+)-

[ 2- Met hyP- | ?’%ﬁ‘éhﬁ?ggréﬂ?i%‘f%?rf@%% ypropyl Jamine ON ONL NH2 NH2 Me Me Me
Me A sol uti @elugin: (R) - (-) - a- net onirdpb ARLHG@h] 2603C2Wnrh 8. 08g; 49mmol ) i n

2- pr opanol ml). was added dropwi se over 10 minuytes to a stirred solution
o TP oy bt nass 2 o O A BB et e Enepe O eEpioBYBEEL 0. Gdg. 40mmal)
in 2-propanGradigrt/nl) at 57C Addcestic6wmpl et e addition heating was continued
for a furthg[0 1r0 m nut es, Heati N uas then renoved and stirring continued
for one and' CHEE: guarter hours. B}t her 2- propanol (100m ) was added and
t he m xtor eUVivwaveleagthaarget he s@R2bsmwashed wth 2-propanol (3 x 50nl), ether
(100 and gt The solid recrystallised fromboiling 2-propanol (1
L) 1 nd tﬁg'"%rr?@g?'al s fil ter\é\g,ﬁrrWashed with cold 2-propanol, ether and
dried. A sanple was partitioned between saturated aqueous sodi um hydrogen
carbonate a ﬁM wG.J.ayer passed through a phase separation
cartridge aﬁ al OM%Q%B%SW&%IBE%“ATO afford the title conpound as a

col ourl ess €olum#; ' H NVR ( CDCl ShiralpakOAD-H § 3k, 260)x4.6m9® (3H, Cs), 1.70 -

1.79 (4 : 2H, bs), 265 Q. g 16 . S), 7.20 - 7.42
(5H, ngn)%&?% Ir§%s£'HPLC: 97.5_0’5&“%%%%‘3%3% n%%’d%ﬁ@tsﬁgwgr runni ng
enantiomer @radieftp = +28.5 (cisperaipl¥idB at 27.5C). The renmining free base

was | iberat egyirgted Si mlar manRghymih3- 559, 66% . Conditions for resol ution
of racemate D5 were as follows:- Analytical chromatography conditions:

UV wavelength range: 200-400 nm
Analysis time: 10 min
20 Ret. Time: 5.9min (Enantiomer 1); 7.6min (Enantiomer 2)
Method 2.
! Salt formation:
C To a solution of racemic {1-{amino(phenyi)methyljcyclopentyl}dimethylamine D2 (16.9g;

25 77.5mmol) in isopropanol (170ml) at 50 °C, was added dropwise a solution of {(R)-
methoxy phenylacetic acid (12.84g; 77.5mmol) in isopropanol (75ml). After 20 min the
mixture was cooled to room temperature and left stirring for a further 4h. The precipitated
solid was collected by filtration (13.42g).

30 Regeneration of chiral free base:
The solid was then treated with 1M NaOH (50ml) and DCM (167ml). The phases were
separated and the aqueous phase washed with DCM (4x167ml). The combined organic
phases were washed with 1M NaOH (2x35ml), then brine (100ml), dried (Na,SO,), and
concentrated to yield the title compound, enantiomer 2, as a colourless oil (7.6g). Chiral
35 HPLC: >96% ee; 'H NMR (CDCI3) 5: 0.42 (1H, m), 1.32 (3H, m), 1.49 (1H, m), 1.63 (1H,

43



25 Columm: chiralcel OD-H5 um 250 x 4.6 mmi.d. 10 mcron particle size
Mobi | e phase: Heptane : Ethanol (90:10) Gadient: isocratic Flowrate: 1
m/mn 30 U wavel ength range: 254 nm Analysis tinme: 10 min 45 WO

2006/ 067423 PCT/ GBB2005/ 004951 Ret. Tine: 5 4min (Enantioner 1); 7.0nn
(Enant i omer Y9 2006065433 ptj on 7: 2- Met hyl - 2- (1- p| peri di nyl PET(GRIMSAO8E t e Mo X
M CN 5 Me Me N The title conpound (2.33g, 779% was prepared from

pi peri di ne I 0 and

Dot assi um CYLHTaETT M68s %bﬁb?fg?ﬁ*”&@t%%g ARchopasich Ry sSUTMRY

t hat descr ispedrum(EGLirospraNMEIMSEIRILBY 269 (MH)OCLBAN] requiyes 21860 vr/ (61-1, s),
1.63 (41-1, m, 2.59 (4H rr) 10 Description 8:

(t)2- Met hyl - 1- phenyl - 2- perl di nyl)-1-propanam ne Me Me (5>H2 The t|tIe
conpound (POEGEBPﬂCBB%Z-MsﬁW Mp-awaidinﬂmmpmmiyue 2-(1- 15

pi peridinyl) propanenitril e D7 (1.30g, 8.6mmol), and.phenyllithiumin

di butyl et her (5.2nl a 8M s ution; 9.4mol) yn MHE (15m ), foll owed by
reaction with sodi uf bo oh?‘drl de (O 97'59—2‘5"7‘mm N, relgnnol (2om) in a
simlar manner to th escrl "H NWR ( 3)x 0.76 (31-1, s),
0.91 (3%-1, s) 1.44 (¥H ,154-165(411 m, M995M2111 m, 2.57

(ot T e Shabh bl o f P St o o Bens ot 11

conpound ( D.im), widHddedhsa polatsr efd pdtassionp \cyaride §6.6¢g;( QL 1LY, in 2@tero(SPml)25

vt o (1 omSsobge O J05EF oRDan sl BELBRP e ERiAR e, e crid iBbon' "

wat (lom
t mixture was extracted with diethy! ether (2 x 250ml) and the combined extracts washed
10  with saturated brine (150ml), dried (MgSO,), and evaporated under reduced pressure to

afford the title product as a pale green liquid (10.7g; 78%) which was used without further
purification. 'H NMR (CDCl3) 3: 1.51 (6H, s), 1.80 — 1.90 (4H, m), 2.70 — 2.80 (4H, m).

Description 5: (1)[2-Methyl-1-phenyl-2-(1-pyrrolidinyl)propyljJamine

Qo — C
i5 Me Me Me

To a solution of 2-methyl-2-(1-pyrrolidinyl)propanenitrile D4 (10.7g; 77.54mmol) in THF

C (400ml) at -70°C under argon was added over 10 minutes a solution of phenyllithium in
dibutylether (86.3m! of a 1.8M solution; 156mmol). The reaction mixture was stirred at -

70°C for 2 hours then allowed to warm to room temperature and stirred overnight. The

20 reaction mixture was cooled in ice as saturated aqueous sodium hydrogen carbonate
(400m!) was added. After stirring for a further 30 minutes the iayers were separated, and

the aqueous layer extracted with ether (200ml). Combined organics were dried (MgSO,)

and evaporated. The residual amber oil was dissolved in methanct (400ml), cooled in ice

and sodium borohydride (5.2g; 137mmol) added in four portions over 5 minutes. The

25 reaction mixture was stirred with ice cooling for 30 minutes, the ice removed and stirred at
room temperature for 1.5 hours. The mixture was cooled in ice as water (50ml) was added

prior to concentration in vacuo to approx 70ml. The mixture was partitioned between 2N

HCI (100ml) and ethyl acetate (400ml} and the organics extracted with 2N HCI (2 x
100ml). Combined acidic aqueous layers were washed with ethyl acetate (200ml),
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in a simlar manner to that described in D4. "H NWR (CDCI3) S: 1.80 -1.90
(10H, m, 2.15 (2H, m, 2.71 (4H, m. Description 10:

() 1- Phenyl - 1- (1. (1- pyrrolidinyl)cycl opentyl ] net hanam ne ON CN N2 5 C The
title conpound %0 55g, 56% was prepared from 1-(1-pyr'olidinyl)cyclopentane
carbonitri| & (/Qﬁ"&?g 4rrrm| ), and phenyllithiumin di b@CYGBRIS0040A. 4nil of
a 1.8Msolution; 4.4mmol) in THE (4m ), followed by reaction with sodium

Gescr ) bed DRSS i SRIGAROEnd bsacies Wik DEMAS ksl Gomfbingd AR DTanids (1,
m, 1.60 (2kirackd werk. dridd((NEL,SOL) and efdboratéd Advacod tolaffol theltitedcompduridtag 4H, M),

1 (i et nyi sbinee soitisbe s iR iedelstig oL, SRR D clzo i 111

conmpound ( 2s)0980 (X s), 2®S 2. EPA-E ¢h)f 4.0811104, 6}, Mpoam sz (spy eyochl ori de (2. 149,
20mol ) . cycl opentanone (1.68g, 20mml ) and pot assi um cyani de (1.30g,
20m"m|)5 water (10m) in a simlar manner to that described in D1. 'H'NWMR
(CbCl 3) s beis&ri tfdn 6:t (+)-J[2-Metﬁﬂz'b-phény7-&-(1-by&&liaiﬁwpmbyuan% (2H m, 2.71
(4H, q, J = 7Hz). 20 Description 1

(t)1-[ Am no( phenyl) et hy,
om 1- (di et hyl am noij
bheny! | i thi-t-a di bt et er

Me\,,, N CN
tl e conmpound

g carbonitrile
(' 4m of a 1.8M

Me\, ~N NI -12 47 At WO
(0.45g, 479 was pr r es
D11 (0.65g, 3.9 ),

solution; 4.3mol) \ HE A4nml), followed by reac Q_ sodi um

bor dride (0.445g, P IMBH, i n nmethanol (4nml) in g |mNIai5 manner to
thaﬁescrubed in D2Me’"H MR (épai3) 5 8 o 42 (11-Me' m) Ma. 10 (61- 1 n,
1.35 (31-1, 2.53

© 2,70 ( 4HA ;glutl (%?(Ré—ﬂ-g}mgtﬂxypfl\gy?acg qu ((gb,@g:nﬁmrvqlhp gmpaﬁfl_ (50m!)
Descri pti Okvas Zadded -drdpwisee bl T/ mikités @08 Htifed Goluben bf [2-hethy -phenyl-2-(1-
10  pyrrolidinyl)propyllamine D5 (10.64g; 49mmol) in 2-propanol (107ml) at 57°C. After
complete addition heating was continued for a further 10 minutes. Heating was then
removed and stirring continued for one and three quarter hours. Further 2-propanol
(100ml) was added and the mixture filtered and the solid washed with 2-propanol (3 x
50ml), ether (100ml) and dried. The solid was recrystallised from boiling 2-propanol (1L)
15 and the crystals filtered, washed with cold 2-propanol, ether and dried. A sampie was
partitioned between saturated aqueous sodium hydrogen carbonate and DCM and the
organic layer passed through a phase separation cartridge and blown down with argon to
afford the title compound as a colouriess solid. '"H NMR (CDCla), 5:0.75 (3H, s), 0.99 (3H,
C s), 1.70 = 1.79 (4H, m), 1.85 (2H, bs), 2.65 — 2.70 (4H, m), 4.08 (1H, s), 7.20 ~ 7.42 (5H,
20 m). Chiral HPLC: 97.5% ee, corresponding to the siower running enantiomer 2. [a]p =
+28.5° (c=1, CHCI; at 27.5°C). The remaining free base was liberated in a similar manner
(3.55¢, 66%).
Conditions for resolution of racemate D5 were as follows:-
Analytical chromatography conditions: )
25 Column: chiralcel OD-H § um, 250 x 4.6 mm i.d.

10 micron particle size
Mobile phase: Heptane : Ethanol (90:10)
Gradient: isocratic
Flow rate: 1 mi/min
30 UV wavelength range: 254 nm
Analysis time: 10 min

45



) } ) ! o -

u NXCN 10 The title conmpound (1.29g, 43% was prepared from azetidi ne
hydrochl oride (1.85g, 20mmol), cyclopentanone (1.68g, 20mmvl) and potassium
cyanide (1.30g, ZOmol) in water (10m) in a simlar nmanner to that
described in DIL. "HNWR (CDCI3) S: 1.70 - 1.82 (6H, m, 1.86 (2H m, 2.07
(2H, quin, Jwo B4l 32 (41-11, t, J = 7Hz). 15 Descrip
(t)1-]1-(1-Azetidinyl)cyciopentyl]-1- phenyi nmet hanam ne bt%ﬁ”éﬁfs’&ﬁ%"‘

The title conmpound (0.45g, 47% was prepared from 1-(1-

azetidi nyl ) RetlTapent anecar boni tF.4mip (En@nijdmes Ay, 7. OmidiEmdntiomen2) phenyl | it hi um
in ethers (2.6mL of a 1.7M solution; 4.4mmol) in THE (5nl), followed by
reaction with sodi um 20 borohydride (0.456g, 12mmvol) In nmethanol (5nl) in a
si m | ar manrRescriptiomat 2Mathyli-Z@cpiperidimg)propaneitrilecDCI 3) 8: 0.67 (1 H, m),
1.06 (1H, m, 1.32 (4H m, 1.48 (2H, nm, 1.91 - 2.03 (4H, nm, 3.24 (4H, nm,
3.83 (1H, s), 7.20 - 7.32 (3H, m, 7.44 (2H m. Descri ion 15 :

2- (3- Azabi cycl o(3. 1. 0] hex- 3-yl ) - 2- net hyl pr opaneni M& "~~N 25 M M Me
Me 48 WO 2006/ 067423 PCT/ GEQ005/ 004951 The ti d (583ny, 84% was
prepared from 3-azabicycl o 3} 1. 0] hexane—hydr o¢hl ory de ?&]Orrg, 4. 6mol )
[Pestic. Chem Hum Welf gfaENVpggon., Proc, Int, gr. Pestic. Che., 5th,

1982, 1, $59-64, 19831, acetone (267rrg 4. 6mm|) and potassium cyani de
(300ny, 4. 6rywel dhel corvsvuRd (£.33§19%) Wwad édafmmvmﬁérrdlﬁeowdﬂaémd#iesqnub@d in

E.)l, 3ng (N2 0 CD%' %)cetgg?_‘g 4g@éﬂmrp iaB pf@sgmm cyr?nlde (1. 3%9, 20mmn?) in water 5 (2H
()2-(3- Azabi 130fﬁl §S|&ulﬂ]rh9ﬁme31d‘hht&sﬁﬁédWhﬂ1 Hh MR (domg)capmermmn) 150X CN

"~N e t| e corrpound (393nmy, 44% was prepar ed from
2- (3-3dZabi cﬁ%{% 116%?‘%%@ m met hyl propanenitrile D15 (583rrg, 3.9mmmol ),
and phengl lithiumin di butyI et her (2.15m of a 2.OMsolution; 4.3mmol) in

o o haner Tolen Y MR T bR BB 22 11 T

M Mo W o
5¢— 0O

The title compound (1.169, 56%) was prepared from 2-methyl-2-(1-

15  piperidinyl)propanenitrile D7 (1.30g, 8.6mmol), and phenyllithium in dibutylether (5.2ml of
a 1.8M solution; 9.4mmol) in THF {15mi), followed by reaction with sodium borohydride
c (0.975g, 25.7mmol) in methanol (20ml) in a similar manner to that described in D2. 'H
NMR (CDCls) 6: 0.76 (3H, s), 0.91 (3H, s), 1.44 (2H, m), 1.54 - 1.65 (4H, m), 1.95 (2H, m),
2.57 (4H, m), 4.19 (1H, s), 7.20 - 7.31 (3H, m), 7.40 (2H, m).
20
Description 9 : 1-(1-Pyrrolidinyl)cyclopentanecarbonitrile

The title compound (2.50g, 76%) was prepared from pyrrolidine (1.42g, 20mmol),
25 cyclopentanone (1.68g, 20mmol} and potassium cyanide (1.30g, 20mmol) in water (10ml)
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NVR (CDCl 3) 8: 0.38 (1H, m, 0.66 (1H, m, 0.74 (3H, s), 0.93 (3H, s), 1.30
- 1.40 (2H, 15 m, 1.74 (2H, bs), 2.67 (2H, m, 2.91 (2H, t, J = 8Hz), 4.03
(1H, s), 7.20 - 7.30 (3H, m, 7.38 (2H, m. C Description 17:

2- Et hyl - 241-pyrrolidinyl)butanenitrile + ON ON M Me 20 Me Me The title
conpound ( 8vB2004/067493 was prepared from pyrrolidine (8.9¢pptcEe050d4d® ). 3-
pent anone (8.61g, 0.1nol) and potassium cyani de (6. 51g 0.1nol) In water
(50mML) ina simlar manner to that descrlbed in D4. "H NWR (CDClI 3) 6: 0.95
(6H, t, J inapipias mannerty that desaribes in D4y'H NMR {CDCI3), 87 2.804+1. 90 10H2 ;1) 41870
2006/ 06742 Pﬁ.‘,]’/ ﬂ5 04951 Description 18:

(t)[2-Ethyl -1-phenyl - 1-pyrrol ldinyl)butyl)amine QN C NHZ Me Me Me Me
The title corrpound (11 59, 88% was prepared from

2- et hyl - 2- l4odinyl t and
phenyl | it hib%srﬁ? if’%lb‘gl gu{({/)ygﬁg?ﬁlgﬂﬁ Wﬂl&di“?ﬂ,z ]ﬁﬂ{lg'g%&iﬁm“kl%ml ) in THE
(350n?), followed by reaction with sodi um borohydr| de 9g, 0.103npl) in

met hanol (300nl) in a simlar manner to that descri by D5. "H NMR (CDCl 3)
8: 0.75 (3H, t), O. 3H, t, J = 7.6Hz), 1.50 - 1.90 _&2aM n), 2.70 - 2.95
(4H, m, 4.01 (1H, , V7.19 - 7.41 (5H, m. scri$tion 19:

24Di met hyl ami no) - 2- e byt afBhitrile e Me-N N, -HQ Me Me Me Me The
title conpound (8.05g, 5 was—prepare® fro I e Nﬁzne hydr ochl ori de
(8.154g, 0.1nol), 3-pentg (8.61g, 0.1nol) and ¢ si um cyani de (6. 51¢,
0.1nol)_in water (50m) a simlar manner to thg escribed in 01. "H NWR
gone )58 0.96 (6H, t, J 15 = 7.6Hz), 1.67 -1.90 (4H, m, 2.33 (6H, s).
Descipt i oFhextitle (aojrpbund\rD 560, HE%Y | Wase prepaied. fremh i ipymglidingl)epelongitans ne  7e

e carbonitrile D9 (0.66g, 4mmol}, and phenyllithium in dibutylether (2.4ml of a 1.8M solution;
4.4mmol) in THF (4mi), followed by reaction with sodium borohydride (0.456g, 12mmol) in
methanol (4ml) in a similar manner to that described in D2. 'TH NMR (CDCls) 5: 0.41 (1H,

10  m), 1.17 (1H, m), 1.35 (2H, m), 1.60 (2H, m), 1.73 {5H, m), 1.84 — 2.02 (3H, m), 2.64 -
2.74 (4H, m), 4.27 (1H, s), 7.21 - 7.31 (3H, m), 7.48 (2H, m).

Description 11 : 14{Diethylamino)cyclopentanecarbonitrile

Me
Me \\

\,Ni iCN

C15 The title compound (2.08g, 62%) was prepared from diethylamine hydrochloride (2.14g,
20mmol), cyclopentanone (1.68g, 20mmol) and potassium cyanide {1.30g, 20mmol} in
water (10ml) in a similar manner to that described in D1. *H NMR (CDCls) §: 1.11 (6H, t, J
= 7Hz), 1.78 — 1.88 (6H, m), 2.22 (2H, m), 2.71 (4H, q, J = 7THz).

20 Description 12 : (+)1-[Amino{phenyl)methyl]-N,N-diethylcyclopentanamine

Me Me
Me CN Me

\/Nij o\ NH,
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d
/' 1 Meg -~ Mg "~ NOCNiNe e M M NH2 20 The title conpound (11.129, 66%
was prepared from 2-(di met hyl am no)-2- ethyibutanenitrile D19 (8. 05g,

0. 0575mpl) and phenyllithiumin dibutylether (64mL of a 1.8M sol ution;

0. 115nol) in THE (350m), followed by reaction with sodi um borohydride

(3. 9q, 0 103vmkgosnevszeet hanol (300ml) In a simlar manner Pb@,dﬂa&;smggﬁcrl bed
in 05. "HNW 50 WO 2006/ 067423 PCT/ GB2005/ 004951 (COC13) (3H,

J = 7.6Hz), 0.97 (31-1, t, = 7.6Hz), 1.40 - 1.68 (41-1, m, 1.70 (21-1,
br. nmy, 2.5 (tie-compepnd 4(00@9( B7%) was prepeoed fromy 3 -(@isthylming)cycapeatanet i on

21: 2- Met hydrbahittiie- Y1 r(@bsgﬂlwﬂn)r#antaﬁ@r;shéﬁyhukmﬁ in ‘dlMPyléfﬁ&r Mol of 43 diN 'VE H
The title conpou yrrolidi ne (8.35m

mol ), 2- é%ﬁpangﬂ@w 'gé@‘": (?r'!m'waﬂamﬁc&g%%} S@?lam %0'@6’"5&@0 4@91mo|) in

wat er (50m 9, 7infol) irBinBihkAs! (mnneé s’hmart.haﬁnedmﬁaﬂ dt%dnbeﬂ .ﬁ\loz H NMR tﬁ@@b 3) S
1.06 (31-1 (3H, s), - 2.75

(41-1, . slqﬁwycmg,pﬂt l‘l_%iﬁl'bz'n) 3 35 30 my 1155 (1o m), 166 (H, ), 1.89 = 268 G,

(3)[2- Met hmb-21530112'7'&541-2116)1492({@@)@zwl)lswsﬁ mnraw(zwﬂjé Me XY a CN NH2
The title conpound (13.4 49 was prepared from 2- rreth | -2-(1-
pyrrolidinyl)butanenitri I e 021 (9.6qg, 0.063nmol) and phenyl lithiumin

di but yI et hppsdrfptish 1a; 1a(11&eamn§9mwma&camme in THE (200m), fol | owed
by reaction wi th sodi um boroh | de 3.5g, 0.092nol) in nethanol (200nl) in

a simlar manner to that de@crlbed i n Db, ex@
N CN
C —

10 The titte compound (1.29g, 43%) was prepared from azetidine hydrochloride (1.85g,
20mmol), cyclopentanone (1.68g, 20mmol} and potassium cyanide (1.30g, 20mmol) in
water (10m!) in a similar manner to that described in D1. 'H NMR (CDCly) 6: 1.70 - 1.82
(6H, m), 1.86 (2H, m), 2.07 (2H, quin, J = 7THz), 3.32 (4H, t, J = 7THz).

15 Description 14 : (1)1-]1-{1-Azetidinyl)cyclopentyi]-1-phenylmethanamine

C\N CN C\N

c é - NH,

The title compound (0.45¢g, 47%) was prepared from 1-(1-
azetidinyl)cyclopentanecarbonitrile D13 (0.60g, 4.0mmol), and phenyllithium in ethers
(2.6m! of a 1.7M solution; 4.4mmol) in THF (5ml), followed by reaction with sodium

20 borchydride (0.456g, 12mmol) in methanol {Sm!) in a similar manner to that described in
D2. 'H NMR (CDCl3) 6: 0.67 (1H, m), 1.06 (1H, m), 1.32 (4H, m), 1.48 (2H, m), 1.91 -
2.03 (4H, m}, 3.24 (4H, m), 3.83 (1H, s), 7.20 - 7.32 (3H, m), 7.44 (2H, m).

Dascription 15 : 2-{3-Azabicyclo[3.1.0Jhex-3-yl)-2-methylpropanenitrile

X S
— N CN
o5 Me Me Me><Me
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that after addition of the sodi um borohydride stirring was continued with
ice cooling for 0.5 hours then at roomtenperature for 66 hours. Mass
spectrum (El ectrospray LCMS), ES': Found 233 (MH ). C15H24N2 requires 232.
Ret. tines Q.78 and 1.06 mn. 20 Description 23:

2- (Di et hy! YR #86069433et hyl but anenitrile Mo Me% Me%H + RETGB2005/00499N . HC
Me Me 51 WD 2006/ 067423 PCT/ GB2005/ 004951 The title compound (9.95g, 78%

(3 obm, - or s EothATE (BT S $58, Blesdec o SrazaBifBoioredtt T

sim | ar namwydeschtodde (GH0Mde $@Emirhalfi{Restid ThemHHNVRWeIBCEBYirdd:, ProQ0nt 8bingrt , J

7.2Hz), 1.43.(3 1,25, 1 Y . | DLian 24:
(1) ( ) [ AN P 'éhgﬂﬁ-?iﬁﬁ‘m@?% j'ﬁz’gﬁ-&'{ghg/?@‘os%t% @H‘ﬁ ke ortinblf bl el
0 C Me CN\cvebide (30dgriémmal) ip wateri2 Sn) inf 4 Sipilaopannerdssthet dgsarilead i DIniH

2- (di hy, ' . NLt ry 23 ( 0 n

phenyIrTFéi t h'lhﬂlﬁ (IE?CI(?? Buég? mgﬁ J' ?ﬁﬂgﬁﬂhﬁjftgﬁaﬁ’ ﬁRA %%‘?g%'?'g??: 536%%%& in THE
(400m), f@Mowed by reaction with sodi um borohydride (5.25g, 0.138npl) in
met hanol (450m ) in a simlar manner to that described in D5. Mass spectrum
(Electrospray LOMS), ES : Found 207 (MH). C13H22N2 requires 206. Ret.

ti mes 0. SBesartption 16 : $)R-(3-Asabisyelo{3:t.0]bax-3yi)-2-methyl-1-phenyl-1-propanamine

2- Met hyl - 2- (2-net hyl - 1-pyrrol | di nyl ) propanenitrile M-Me _.ONH + CN M Me 9
Me Me To a stirred, ice-cooled mxture of 2-(RS)-nethyl ql i di ne (4. 25g;
0.05nmol ) and acetone 20 (3.67nl; 0.05n0l) was added a I on of potassium

cyaﬁle (3. 258; ) in water
' N><CN - Q N\
Me Me

10 The title compound (393mg, 44%) was prepared from 2-(3-azabicyclo[3.1.0Jhex-3-yl)-2-
methylpropanenitrile D15 (583mg, 3.9mmol), and phenyliithium in dibutylether {2.15mi of

a 2.0M solution; 4.3mmol} in THF (7ml), followed by reaction with sodium borohydride
(445mg, 11.7mmol) in methanol (10mf) in a similar manner to that described in D2. 'H
NMR (CDCly) 5: 0.38 (1H, m), 0.66 (1H, m), 0.74 (3H, s), 0.93 (3H, s), 1.30 - 1.40 (2H,
15 m), 1.74 (2H, bs), 2.67 {(2H, m}, 2.91 (2H, t, J = 8Hz), 4.03 (1H, s), 7.20 — 7.30 (3H, m),

7.38 (2H, m).
C Description 17: 2-Ethyi-2-(1-pyrrolidinyl)butanenitrile
Q- (K o
N M M
e L)

20 Me Me
The title compound (8.8g, 100%) was prepared from pyrrolidine (8.96ml, 0.107mol), 3-
pentanone (8.61g, 0.1mol) and potassium cyanide (6.51g, 0.1mol) in water (50ml) in a
similar manner to that described in D4. 'H NMR (CDCl) §: 0.95 (6H, t, J = 7.6Hz), 1.67 -
1.90 (8H, m), 2.67 — 2.72 (4H, m).

25
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(25nl) dropw se over 10m n. After stirring at roomtenperature overnight,
the crude reaction mxture was extracted with diethyl ether (2 x 200m ) and
t he conbi ned extracts washed with brine (200m ), dried (Na2S®) and
evapor at ed under reduced pressure to afford a pale yellow oil. This was

di ssol ved i nWOCMRG06A4BS- | socyanate (4.5g of resin 25 | oadeogchadesosmtt/ 9)
added. The m'xture was stirred for 3 hours, filtered and the filtrate

evapor at ed 0 S ess sem -solid (2.82g;
37.5%. ° 'CB%IBBF’S% #Fi‘%f‘ Bﬁ%ﬁqiﬂﬂ"?@ﬂﬁ"&#’hi ine (3H s), 1.55 (3H,
s),1.75-200 (4H, 2.65 (1 H m and 3.05 - 3.20a2H n. 52 WO
2006/ 067423 PCT/ GB2005/ 004951 Description 26:

() [ 2- Met hyl - 2- ( 2- et hyl -1-pyrro| i di nyl)-1-phenyl propljgghine M ne p)C -0-
CNI-112 Me M 5 To ution of
2-met hyl - 2- (2- met hyl - | yr ol i c& yllpropanegni Kri |l ¢ D25 (2 82g; 18.56 mmol)

in THE (100m ) at -70C gon was added o s a solution of
C phenyl lithiumin dibutyl (20.6mM of a 1.8M

ol i on?z 37. 11muol ). The
reaction m xture was stirr d -70C for 2 hours tlhen pllowed to warmto
roomtenperature and sti r Mgy rni ght. SaturateMeqMeus sodi um hydr ogen

i nutes. - Thi e o RouRE (e B 42 Bepetnedtont PRt ReTF py icRubitianeRteif b nea
or ?ani cs weDe7 disgd O(Oﬁawarrrarmeaymnumairedntiutyletlwucﬁsmﬂm aesBMuabiutionel | ow
0. 056am1§ SRR BrFElRPE. rotebiedByreRPa AR sHELIE NN B Aol Oiney

8 t |0 r2 ;Elat incoethareh{800at)un @ sirhiar manheutothatfdesdribed irsDE) ‘wmlgar(ojmgpr 5074 10;
was-cool ed 03888 41 HBH8) APl Tl AL Rog el 285 ot A8t fon of

wat er. The T.48et7ni4In5H| mb.ure was evaporated in vacuo and the resi due
partitioned between saturated sodi um hydrogen carbonate (150nl) and DCM
(150m ). Solid potassium carbonate was added and the aqueous | ayer extracted
with DM (DessriptioGd8h2{Risnashyamino)@ethylbutanemitedri ed (Na2SO4) and
evaporated to give a 20 green oil, This was divided i 8 portions and each
portion passed down a | CX c@ um. After washing re"etch cgiNmMm with DCM
50%0OCM i n et hanol and get hanol e product was e“:t,eld Wi | M anmoni a in
met hanol to yield tMe-thIe copou as a pale e

.HCI
Me Me Me Me

The title compound (8.05g, 57.5%) was prepared from dimethylamine hydrochloride

(8.154g, 0.1mol), 3-pentanone (8.61g, 0.1mol) and potassium cyanide (6.51g, 0.1mol} in

water {50ml) in a similar manner to that described in D1. *H NMR (CDC};) 8: 0.96 (6H, t, J
C 15 =7.6Hz), 1.67 —1.90 (4H, m), 2.33 (6H, s).

Description 20: (z){1-[Amino{phenyl)methyi]-1-ethylpropyl}dimethylamine

Me\. — Me

,N CN N

Me Me NH

20 The title compound (11.12g, 88%) was prepared from 2-(dimethylamino)-2-
ethylbutanenitrile D19 (8.05g, 0.0575mol) and phenyllithium in dibutylether (64ml of a

1.8M solution; 0.115mol) in THF (350ml), followed by reaction with sodium borohydride
(3.9g, 0.103mol) in methano! (300ml) in a similar manner to that described in D5. 'H NMR
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yellow oil (3.46g: 80% . Mass spectrum (El ectrospray LCIMS), ES : Found 233
(MH ). C15H24N2 requires 232. Ret. tinmes 0.96 and 1.07 mn. 25 Description
27: 1-[ Met hyl (phenyl net hyl ) am no] cycl opent anecarbonitrile O Me N 53 WO
2006/ 067423 PCT/ GB2005/ 004951 The title conpound (15g; 84% was prepared
from N- et hyWoeaesdeaaz8 ne (10. 08g; 83mmmol ), cycl opent anongct/égioosehasm! ) and
pot assi um cyani de (5.41g; 83nmmoi) in water (45ml) i na simlar manner to

t hat described in D1. 'HNI\/R%CDCIS 6: 1.90 , 2.20 (3H, s), 2.3
(2H, m), 3{6DCkP# 0.2 (3H/t,F5= 7.BHz) §97 (3H3R J =4T- Hﬁ) 1 4Q/srs‘sﬁesﬁféttrm)uin73 (2H,

( El ectrospigym)l&udkeR, 50468 (1P -,NP-# Q:gl} AHIBN2 requires 214. Ret. tine
1.21 mn. Dggcg%@or?b:% t % 1 Am no pm yI)rret hyl ] cycl opent yl } net hyl

(phenylnethyl) amne C\ 1\ cillliii"1lpl N~N" M Mi | 10 The title
conpound (%egeﬂptW% zvm&h f-ﬁgﬁggﬁolizcg%iﬂmblhﬁm&md (phenyl met hyl ) ani no]

cydopent anecar bonitril and phenyllithiumin

di - n-butyl et her (16. 21 n1 of 9M sol ution; 30.8mml) in THEW®O0M),

foll onwed by reactj wi th sodi bor ohydri de (3.2g9; 84nygd) in net hanol
(60nL) in a sim¢gar nfer to t degsgribedgin D2. Mass 1 pectrum
(Electrospray L , API':Meoundy295 (MH ). C20H2BN2 NTTECN94. Ret.
time 2.12 mn. C Ddscription 29:Me

(t)-{1- bBAm no(phenyl ) et hyl ] cycl opentyl } net hyl am ne d drochl orl de Me NHz

MB N NHx 2 f
() 110t ani B o FE64:16308) v rsmared o oyralion, (380 91179 3. 0o
butanone (8.96g, 0.1mol) and potassium cyanide (6.51g, 0.1mol) in water (50mil) in a
o simitar manner to that described in D4. '"H NMR (CDCls) 5: 1.06 (3H, t, J = 7.2Hz), 1.45
(3H, s), 1.66 — 1,93 (6H, m), 2.70 — 2.75 (4H, m),
10

Description 22: (t)[2-Methy!-1-phenyl-2-(1-pyrrolidinyl)butyl]amine

Fo — 0

The title compound (13.4g, 94%) was prepared from 2-methyl-2-(1-
pyrrolidinyl)butanenitrile D21 (9.6g, 0.063mol) and phenyilithium in dibutylether (63ml of a
15  2M solution; 0.126mof) in THF (200mi), followed by reaction with sodium borohydride
c (3.5g, 0.092mol) in methanol (200ml) in a similar manner to that described in D5, except
that after addition of the sodium borohydride stirring was continued with ice cooling for 0.5
hours then at room temperature for 66 hours. Mass spectrum (Electrospray LC/MS), ES™:
Found 233 (MH"). C4sH,4N: requires 232. Ret. times 0.78 and 1.06 min.
20
Description 23: 2-(Dimethylamino)-2-methyibutanenitrile

e
Me
,NH Me N CN
Me ]
HCI Me Me
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(0.5g; 1.7mmol) in ethanol was added 3N HClI (1m ) and 10% pal | adi um car bon
(0.1g). The catalytic hydrogenation was carried out for 16h at room
tenperature and at nospheric pressure. The catalyst was filtered off through
kl esel guhr and the filtrate evaporated under 54 WO 2006/ 067423

PCT/ GB2005/ O b®aso67#duced pressure to gi ve the title conpopasdnSosds; 699 .
'HNI\/R(DIVISO)G 1322 (811 rr) 2 (3H s) 4.6 (1 H, s) 7.4(31-1,
m, 7.6 (21- Description :

(t)-2- cm or'Blel\#”F{-"?mP?W[(?W&- cﬁ"/wmr@zaﬁgﬂ fyqrmnmwnrgq hxﬂr?wadesswg.

et hyl) (et Wu&apzﬂwbwmwbhmh%ﬂ%w@ém k:}an’ﬁ:ld(ﬁ@éé' @l%enm\mfbr) benzam de
MeXMve Me / ~ The

title compdaf@ina sigvigr mannsy to,ihat deseiheddnDY  BHTNR (COCkH: er? (ﬁﬁ[{ i'

(et hyl am np)mé)ci A9 M, ¥1.1.¢eberned ppemivd 43 ¢ nggrl fl uor onet hyl ) benzam de
(0.2828;  0.686mml), (tert-butyldi methylsilyioxy acetal dehyde (90% 0.265¢;
1. 52mm|% and 10 sodiumtriacet oxyborohydride (0.290g; 1.52mmol) in DCM
(5ml) in a pégeripaion RBERRN-[AMInG ﬁénﬂbﬁmﬁ f-thelt ﬁ%g HiSethyiafiieg UM

(El ectrospray Lg/ I\/S)H&F(FgurEd 569 (? (,YZgI—MPC'IMBN %3 reqw res 568. Ret.
time: 3.04 mn. Description 31:

{1-[ Am no(phenyl ) nethyl)cycl opentyl } met hyl am ne 15 Enggpi oner | and

Enantioner 2 r / H M Echiral nantiomer 1 H N -- H2 i N chiral
Me NI -112 Enanti orreng Me
Me\ — e Me\N
c I;l CN l\’le NH
Me 2

The title compound (15g, 93%) was prepared from 2-(dimethylamino)-2-
10 methylbutanenitrile D23 (9.9g, 0.078mol) and phenyllithium in dibutylether (87.3ml of a
1.8M solution; 0.157mol) in THF (400ml), followed by reaction with sodium borohydride
(5.25g, 0.138mol) in methano! (450mi) in a similar manner to that described in D5. Mass
spectrum (Electrospray LC/MS), ES": Found 207 (MH"). C,3Hz:N; requires 206. Ret. times
0.83 and 1.10 min.
15
Description 25 : 2-Methyl-2-(2-methyl-1-pyrrolidinyl)propanenitrile

Me

To a stirred, ice-cooled mixture of 2-(RS)-methylpyrrolidine (4.25g; 0.05mol) and acetone

20 (3.67mi; 0.05mol) was added a soiution of potassium cyanide (3.25g; 0.05mol) in water
(25ml) dropwise over 10min. After stirring at room temperature overnight, the crude
reaction mixture was extracted with diethyl ether (2 x 200ml) and the combined extracts
washed with brine (200ml), dried (Na,SO,) and evaporated under reduced pressure to
afford a pale yellow oil. This was dissolved in DCM and PS-Isocyanate (4.5g of resin

25 loading 1.53mmol/g) added. The mixture was stirred for 3 hours, filtered and the filtrate
evaporated to afford the title compound as a colourless semi-solid (2.82g; 37.5%). 'H
NMR (CDCls) 3(inter alia): 1.10 (3H, d), 1.45 (3H, s), 1.55 (3H, s), 1.75 - 2.00 (4H, m)
2.65 (1H, m) and 3.05 - 3.20 (2H, m).
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55 WD 2006/ 067423 PCT/ GB2005/ 004951 Racemi c

(t)-{1-[ am no( phenyl ) net hyl } cycl opentyl } net hyl am ne D29 (0. 342g; 1.67muvl)
was separated by preparative chiral HPLC to afford the title products
enantiomer 1 (0,134g); Chiral HPLC. 99.8%ee; '"H NWR (CDCI3) 6: 1.30-1.78
(11H, m, 2. @ %8éA67&8, 4.08 (1H, s), 7.22 (1 H mM, 7. 28ct/éB2008h04981 35
(2H, m, and enantioner 2 (0.127g); Chiral 5 HPLC: 99.8%e; 'H NWMR (CDCl 3)
6: 1.30-1.78 (11H, m, 2.33 (3H, s), 4.08 (1 H, s), 7.22 (1 H m, 7.28
(2H, m, 7.35 (2H, m. Analytical HPLC conditions: Colum: Chiral OD

10mi cron papédceibAo® 28+ MBthyl namg.h hi ' e: Absol ute
Et hanol (90: 189'\‘/)/ V) C{,a( adi e%??(zﬁggégg’{rpgﬁ&w ’vg eﬁg ﬁ’pﬂﬁgﬂﬁn{] Fl ow rate:
1 m/mn Rot. Tine: Menipge (Enantiomer 1); 15.6m nnﬂ neMei 2) 15

el Qe

Preparative HPLC di tybns: Colum: Chiral OD CLM e size 20mm
I.d. x 250mm MboHil e q Hept are=Aiased ut e Ethan ( ) Gadient:
| socratic UV WA gth:7215nm 20 Fl ow rate: /[ m I ption 32:

1- [ Bi s(phenyl net hyl § am no) cycl opent anecarbonitril o NNHy 25 To an

i ce-cool ed suspensiM@a of di benzyl ani ne hydrochl or¥§e (13.5g; 0.058npl) and
cycl opent anone (4.86g; 0.058nmpl) in 25% ethanol in water (100m ) was added
et hanol (60m ) and a solution of potassium cyanide (3.78g; 0.058nobl) in
wat er (Zonilo @r epluliche of uaethkR-(B-methelst-pyrididiag!jpropanenitriff 025 .8y 1888

o oor bonar i) T 17 GO FRES e M e R0 B 18 ARG SO 4
PCT/ ZOOSIMQBmumVHEdibulytettidi'f(ao.dn'l loé & 18V solatign) LAY msmall)  OfHe vdaction sol | d
(8,380 4900 WVB SR B0l 2ol i 6 b8 oo hmirdiled 414 ™
stirred overnight. Saturated aqueous sodium hydrogen carbonate (100ml) was added and
10 stirring continued for a further 10 minutes. The mixture was exiracted with diethyl ether (2
x 150ml). Combined organics were dried (Na,SO,) and evaporated in vacuo. The residual
yellow oil was dissoived in methano! (100ml) and sodium borchydride (2.12g; 0.056mol)
added portionwise over 5 minutes. The reaction mixture was stirred at room temperature
for 4 hours, further sodium borohydride (1g; 0.026mol) added and the mixture heated at
15  80°C for 1.5 hours. The mixture was cooled and excess sodium borohydride decomposed
by dropwise addition of water. The reaction mixture was evaporated in vacuo and the
residue partitioned between saturated sodium hydrogen carbonate (150ml) and DCM
(150m1). Solid potassium carbonate was added and the aqueous layer extracted with
DCM (150ml) Combined organic extracts were dried (Na;SO,) and evaporated to give a
C 20 green oil. This was divided into 8 portions and each portion passed down a 10g SCX
column. After washing each column with DCM, 50%DCM in methanol and methanol the
product was eluted with 1M ammonia in methanol to yield the title compound as a pale
yeliow oil (3.46g: 80%). Mass spectrum (Electrospray LC/MS), ES*: Found 233 (MH").
CisHz4Nz requires 232. Ret. times 0.96 and 1.07 min.
25
Description 27: 1-[Methyl{(phenylmethyl)amino]cyclopentanecarbonitrile

O Te
N 7
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LG MS): Found 264 (WVH -HCN). C20H22N2 requires 290. Ret. time 1.88mn. 5
Description 33: (t)-{1-[ Am no(phenyl)nethyl]cyci opentyl}

bi s(phenyl methyl)amine N NH2 / | The title conpound (2.31g; 38% was

pr epar ed from 1 gbl s(phenyl net hyl )am no] 10 cycl opent anecarbonitrile D32
(4.0g; 13. s8R phenyl l'ithiumin di-n-butyl ether (8CTB2065/0049518M
sol ution; 15. mel) in THE (80m ), followed by reaction with sodi um

nat descr 5e47% otpoli, 180 Juel i, pRPdes; A Aogieine, IRIBEE 5,

(MH ) . C26Hompol}, syeiorentanene (7a8Bmmo)e6d potagsiunyicyanides (Skkge BApmot in Setter

g .t ﬁet'\?[yf %e@ WJ@e.nmsmbmér)t@mﬁpﬁs%&qﬂmt thﬁfuéubmr%doﬁp# ﬁ d;{qz 51
80% was pBHpad.ed-3f (&5m M) 362- {?amio(fgaﬁehW)mt RyR] (4H, m). Mass Spectrum

cycl openty th e | ITe I
benzoy?chd%%réééﬂg(ﬁgéﬁi E&%@% ﬁﬁ?vﬁé ﬁéﬁﬁﬁ@hﬁeﬂ%)ﬂ’ﬁi%ﬁzij@ﬁnﬁﬂ i n DCM
(70mL) in minsim | ar manner to 57 V\D 2006/ 067423 PCT/ GB2005/ 004951 t hat
described in E13. '"H NWMR (CDCI 3) 6: 1.40-2.05 (8H, m, 2.28 (61-1, s), 3.68
(44, s), 5.37 (1H d), 6.78 (1H m, 6.95-7.36 (16H m, 7.45 (2H n); Mass
Spect 1 um - Désceiption 2er @1 AMED(pheRYmefgljoptichéhtiiiibthyl GHSHAMBRIY equi I es
502. Ret. tm@?:%?? m n. 5Descr|pt|on :

{ Met hyl [2 hyl oxy) et hyl ] am no} cycl opent anecar bonitrile O Me noo The
title conpound (3.328. 82% was prepared from N-(2 met hoxyet hyl ) net hyl am ne

10 Irochl oride ( 22.6mmol ), cycl open (1. 22.6mmol ) and
pot ium
N
Me
10

The title compound (3.90g; 47%) was prepared from 1-[methyl(phenyimethyl)aminol
cyclopentanecarbonitrile D28 (6.0g; 28mmoa!) and phenyliithium in di-n-butylether (16.21ml
of 1.9M solution; 30.8mmol) in THF (60ml), followed by reaction with sodium borohydride
(3.2g; 84mmol) in methanol (60mi) in a similar manner to that described in D2. Mass

15  Spectrum (Electrospray LC/MS), API": Found 295 (MH"). CxHasN, requires 294, Ret. time
2,12 min.

c Description 29: (1)-{1-[Amino(phenyl)methyl]cyclopentyl}methylamine
dihydrochloride

2 MQ/H NHZ
.2HCI

20
To a solution of (+)-{1-[amino(phenyl)methyllcyclopentyl}methyl(phenylmethyl}amine D28

(0.5g; 1.7mmol) in ethanol was added 3N HCI (1ml) and 10% palladium carbon (0.1g).
The catalytic hydrogenation was carried out for 16h at room temperature and atmospheric
pressure. The catalyst was filtered off through kieselguhr and the filtrate evaporated under
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cyanide (1.47g; 22.6mml) in water (15m ) in a simlar manner to that

described in DI. '"H NWR (CDCI3) 6: 1.83 (6H, m. 2.20 (2H, nm), 2.48 (3H,

s), 2.68 (2H, t), 3.46 (3H s), 3.5 (2H t). 15 Description 36: (t)(l

-[ Ami no(phe%% met hyl ] cycl opentyl } nethyl [ 2-(net hyl oxy) ethyl am ne Me Mel
0pPs74He title conpound (1.22g; 42% was pPEPEB2EISHO4OSD

1- (rret hyl [ 2- (met hyl oxy) et hyl) 20 am no) cycl opent anecarbonitrile D35 (2 Qg;

11nmmol ), i.t hi i i-n- ; 0
12mmol ) i ngégﬂé@@% e, ebéb“%ei’;‘x% e SR YR T %418 1827 & (1. 25¢
33mmol ) i n(Bhemhfo(3H; 85 #B) (1Hns)a7 4i(Bk| m); 7.6dRidon), 8O [@Habs)de8{tH, lbebl in D2.
Mass Spectrum (El ectrospay LC M5). Found 263 (MH ). CL8H28N2O requires 262.
Ret. tine 1.57m n. 25 58 WD 2006/ 067423 PCT/ GB2005/ 004951 Description 37:

1- ( 2, 5- Di hiyesesiptipnpy r3Q5| - 1(BH2YGorcoNdH I 1-dismathyipthyl)(dimpthylisiigloxyhe titl e
- i : , 5
cycl opent siahmethianiRglcICopgRG ik cea sy sifieonelihibardiilie ) 7,

wat er (15ml) in_ a mlar manner to wmeat Mescribed in DI. 'H NVR (CDCl 3) d:
1.85 (6H, ), 2.H 361 (aH K Merg (2 . Description 38:
(t)-[[1-(2, 5-D hyrdes” 15|-py|&[ol 1-yi) ey op¥intyl ] (M | Ymethyl] 10 anine
OK CN NH2 The tjtlg coffpourfd (1.358; 458 prep
1- (2, 5-di hy ~ [
12. 3mmol ), d pf in di-n-butylether K7.25q &1 QM _s@F, ut i on;
13.5mmol ) in T owed by reaction 0t dlﬂum O ohydri de
(1. g; 36.9mMmms in methanol (20m) in a simla :

in Y Mass Spectrum (El ectrospray LC MS): Found 2

(31 o Ny 05 b FER0R, c B33, i Clreidea, o (2wt
{methylamino)cyclopentyl){phenyl)methyl]-3-(trifluoromethyl}benzamide (0.282g;
0.686mmol), (tert-butyidimethylsilyloxy acetaldehyde (90%; 0.265g; 1.52mmol) and

10  sodium triacetoxyborohydride (0.290g; 1.52mmol) in DCM (5ml) in a similar manner to
that described in E30. Mass Spectrum (Electrospray LC/MS). Found 569(MH").
CzHa®*CIFsN,0,Si requires 568, Ret. time: 3.04 min,

Description 31: {1-[Amino{phenyl)methyl]cyclopentyl}methylamine
15 Enantiomer 1 and Enantiomer 2

H

N

P .

* N chiral
Me g H, Enantiomer 1
H
/N —_—
NH,

-~ chiral
Me * NH, Enantiomer 2
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ON Il \ N<vx>'~CH2 20 A mxture of cyclopentanone (1.34g, 16mvol) and
2-nmet hyl pyrrolidine (1.368; 16mvl) was cooled to OC (ice bath). A solution
of potassium cyanide (1.04g, 16mol) in water (1 Orl) was added dropw se
over 10m n and the whole m xture stirred vigorously for 18 h 59 WO

2006/ 067423 WCTHEBERH/ 004951 at 20C, and then partiti onddlyrpipset hyl
acetate and water. The organic layer was dried (Na2SO4) and evaporated In
vacua to afford the title conpound 1(2.249' 799 . '"NMR__(CDCIL3) 6: 1.1 (3H,
d), 1.45 (Racemip i{Higminafphepyimethylicygopentylioethyiamine; 038" (084Rg: #p7maol (2,
M. 5 DescCivaBtdeParaftd: by ipredabakivé Zchiralt APLE! toPafitrd ikl e JofotRic@Pertinibhémhenyi )

thyl am \ PN H HZ A sol uti
()1 (3"l wden cnipt FBE ot o cHOAR GhERRPDbA- 7814 10w (5306 9
5. 6ml ) i &.08r(YHT$IE7.BR$1H,00), 228L(RH; M @.35T@H! M), Sanafepantidmérts @M20g); Thirain

C6H14/ et h : ' I Th i xt |1 d
o war mPs) SLD: 98B NURIEDSERAC T s0ur i ot 2 S0Py Phd Bide Smvgen.
Reacti on cotH,en), 7.28 (2B, anyi7.68(2Hymel added fol | oned by sodi um bor ohydri de
(portionwi se) and allowed to react at 20C overnight. The reaction was

cooled to OC and quenched with saturated sodium bicarbonate, extracted with
et hyl acet anhelytichl HBLC cdizdBispd) and evaporated. The product 15 was purified by

chr omat ogr on a 5g SCX colAyr i M, 0. % et.hyl etate in pet.
et her, O- 1%?”#9’\' hanol in ethyl a E@Qﬁghﬁlﬁ%{ﬁ%ﬁ)&%@g{{ﬁa h’l‘ggtf'ﬂmet hyl

acet at 40t o Mobilephaske titl e corlapteng:Absolate Eihanol ®060y/v)46%) was obt ai ned.
Mass gapect ()m; (El ectrospray Iéog'é\(@: Found 259 (MN. Cti 7H26N2 requires
258. t. time 1.19mn. 20 Description 41:

2- ( HexahyduUy-Wavelengfii: n- 1- y| ) - 2188mhyl propanenitrile \ (1C McMe The title
compound ( &1Q6ate80%) Was prepaiggh;hr om honopi peri di ne hydrochl oride (6. 7g;
49mmmol ), acetone (3.67ml; 50muvl), and potassi um cyani de (3.25g; 50muvol) in
wat er (25} Time:a si mi | ar naddmingBnantiemedbs tr-$miedEnantipmer 2H NVR (CDCl 3) 8

1.43 (@5l Plepatatv® HPLC conditions:

Column: Chiral OD 10micron particle size 20mm i.d. x 250mm
Mobile phase: Heptane:Absolute Ethanol (80:10 v/v)
Gradient: Isocratic
UV Wavelength: 215nm
20 Flow rate: 17mi/min

Description 32: 1-[Bis(phenylmethyl)amino]cyclopentanecarbonitrile

25
To an ice-cooled suspension of dibenzylamine hydrochloride (13.5g; 0.058mol) and
cyclopentanone (4.86g; 0.058mol) in 25% ethanol in water (100ml) was added ethano!
(60ml) and a solution of potassium cyanide (3.78g; 0.058mol) in water (35ml) dropwise
over 20 minutes with stirring. After 6 days the reaction mixture was extracted with ethyl
30 acetate, washed with sodium bicarbonate solution, dried (Na;SO,) and evaporated in
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25 1.65 (8H m, 2.66 (4H m. 60 WD 2006/ 067423 PCT/ GB2005/ 004951
Description 42:

(t)[ 2- (Hexahydro- 1H azepl n- 1-yl ) - 2- et hyl - 1- phenyl propyl ) am ne NCN QONH, M
Me Me Me The title conmpound (3.7g; 83% was prepared from

2- (hexahydr owItoesfespdz- 1-yl ) - 2- 5 ni et hyl propanenitrile Dﬂéﬂ;ﬁgms,&ﬁgg]nl ) and
phenyllithiumin dibutylether (18m of a 2M sol ution; 36mm ) in THE

(100m ), followed by reaction with sodi um borohydri de , C 54mmol) i_n

met hanol  ( 1GGH? 1o afferdihgititle carnpetadrasrantalf whitgrsolir agb@ei’o) n VIR (EDRKARS:
(ZC%I 3) 8 01 ‘7.‘5{?—5'?1’1) 1‘?)2(253-! $9, $35(4+?)m)7?15253(10ﬂ-| Z‘@ M%Ek ﬁ?ﬁotruﬂn %ﬁc(rgﬁﬁra r 5)
m. 10 DeserlMSD oFlout(d 266t(M('iI ~HOM) GﬁﬂﬂﬂemhyeﬂQWRptymbdkﬁﬁwm)dl met hyl am ne
McZN CN McZN (i) (ii) NHZ 15 The title conpound was prepared in two stages
from (i) dimethylam ne hydrochloride (3.26 g, 0.04 nol), cyclohexanone (3.9
g, 0. 04 510l Deserigtion 3as(t)-{1:{Arnyiao{phenyiméthylicydlofshtylfbis|phenylméthyl)dnmineni ) in a
simlar manner to that described in DI to make 1-

(di met hyl am no) cycl ohexanecarbonitrile (6.6 g, 100%9. This was reacted

directly in (ii) wth phenyl lithiumin dibutyl ether (10. of a 1.9M
solution, 0.02 nol) in THE (30 m) 20 foll owed by sodi umb dride (1.51
g, 0.04 nol) in A 'Iar manner to that descr| etk N ford the
title conpound ¢ 3699 . HNI\/R(CDOB) 6: 1.00 (1 H,
m, 1.25 (2H, n), 35- 1360 ’,“ : 170(1 m, 2.46
(61- s), 4.15 (1H, P 32 5H . 25 61 V\D S A

PCT/ 005/ 004951 Des r| ro-3(2H) furad O O0A

m xture of 3-hydroxy W d ofuran (3 0 g, 0.034 mp and pyridinium

chl orochromate 5 (1 , 0.068 not) in DCM (100 s Stirred at room
t enperat ure overni gh e title product was obtai kged Py pouring the crude

product through a silica pad using ethyl

The title compound (2.31g; 38%) was prepared from 1-[bis{phenylmethyl}amino)
10  cyclopentanecarbonitrite D32 (4.0g; 13.8mmol), and phenyliithium in di-n-butylether (8.4ml
of 1.8M solution; 15.2mmol) in THF (80ml), followed by reaction with sodium borohydride
(1.57g; 41.4mmol) in methanol {80ml) in a similar manner to that described in D2. Mass
Spectrum (Electrospray LC/MS), API": Found 371 (MH").C2sHa0N. requires 370, Ret. time
2.62 min.
15
Description 34: (+)-N-[{1-[bis(phenylmethyl)amino]cyclopentyl}{phenyl)methyl]-2,6-
C dimethylbenzamide

O — Ot

20 The title compound (2.51g; 80%) was prepared from (&)-{1-[amino(phenyl)methyl]
cyclopentyl}bis(phenylmethyl)amine D33 (2.31g; 6.23mmoal), 2,6-dimethyl benzoyl chloride
(1.15g; 6.85mmol), triethylamine (1.73ml; 12.5mmol) in DCM (70mi) in a similar manner to
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acetate as the eluent. The title product was obtained from2 elutions (2.29
g; 7999. '"H ¢ NWR (CDCI3) 5:2.50 (2H, t), 3.87 (2H, s), 4.26 (2H, t). 10
Description 45 : (t)3-D nethyl am no)tetrahydro-3-furancarbonitrile M NXCN
2 00 The_title conpound (6.54 g, 88% was prepared from

di hydr o- 3( 2B 30%¢/%7¢%3e D44 (4.54 g, 0.053 nol), di met hy PETIGBacospesesichl or i de
(4.9 g, 0.06 not) and potassiumcyanide (3.5 g, 0.054 nol) in water (100

m) in a sgm : fyal G kb i q . : 2.15
(il m o ShRAREERIORAy ik CB0RS 5 E0-p ety mi 2RI SBR AR 5 5 13
(1 H m. 58BeddHi i 67846H, m), 6.95-7.36 (16H, m), 7.45 (2H, m), Mass Spectrum
(t){3-[ Am e URQ e M WIPEYDY ;

di ast er eoi %@@ﬂ%@dﬁyﬁﬁm&ﬂﬂ@%ﬂ@@oé Q%gll(g(;%%@gr?% ?)?f RE. time 3.77

3- (di met hy™#ri no) t et rahydr o- 3-furancarbonitrile D45 (4.55 g, 0.032 nol) in
tetrahyglrofuran (30m) at -70C under argon was added dropw se a sol ution of
phenyl lithiumin dibutylether (36.1m of a 1.8M solution; 0.064 nol). The
reaction nPs§esplion 33! WW@%‘@H@VW‘H'M“%}PYG'BWEQ“QW@'?itﬂh 16 hours
foll owed by careful addition of saturated agueous sodi um bi carbonate. The
resulting slurry was extracted three times 25 with DCM The conbi ned
extracts were dried (NaZ2pO4) and evaporated to affMed the 62 WO 2006/ 067423
PCT/ GB2005/ 004951 crudelproduct as an orange oi l i ¢ was chromat ographed
on silica gel eluting 0 t-o——teﬂ%ethmoa’cé&a‘t [/ pentane to afford the
I mne internedi ate as low oil (5.18g). The ojf ™as dissolved in

nmet ol , sodi um borohydride (1.8 g, 0.047 nol) adand the mxture
stirwed at roomtenperature overnight. The net hanol—was evaporated and the 5

| urr ar$dd k QC% i i gg&at e. The
zr;anycg .\F.I\IILB:’ gt%g%%%%g hge‘%?ﬁ'ra %3’;%33&133 a@g@_g%g%(t:%qﬂéWaﬁ{gﬁg\r?apor ated to
af f or d1& hehydrachleride: d#84ain 82.6@mpl), gyclagentancne! (U9Rg( CROGNBYOIs and . @dassmeh 2. 20

1H, 2 ; i ; 432 35 (6H,
2 o), 2 Yl 47 B wele WA o lierciaflescoad Bl B3 (2
H 2 x s),NMRAGDEIS B: (A (6H) m).1220 @Hoedc 2B t(BHbrs)42.68 (2H, t), 3.46 (3H, 5), 3.5
(i)2-(Di ma(tzhy{)_an‘i no)-3-{[ (1, 1-di net hyl et hyl) (di nethyl )silyl) oxy}-2-

15 Description 36: (1)-{1-[Amino{phenyljmethyllcyclopentyl} methyl{2-(methyloxy)
ethyllamine

- Me N
C N I
MeO ——- MeO /\/N NH,

The title compound (1.22g; 42%) was prepared from 1-{methyi[2-(methyloxy)ethyl}
20 aminojcyclopentanecarbonitrile D35 {2.0g; 11mmol), and phenyliithium in di-n-butylether
(6.7ml of 1.8M solution; 12mmol) in THF (25ml), followed by reaction with sodium
borohydride (1.25g; 33mmol) in methanol (25ml) in a similar manner to that described in
D2. Mass Spectrum (Electrospay LC/MS). Found 263 (MH"), CgH»N2O requires 262.
Ret. time 1.57min.
25
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met hyl propanenitrile Me2N CN Me Me>5 Me2t BuSi O Me2t BuSi O The title
conpound (2.16 g, 45% was prepared from 1-(t-butyldi nethylsilyloxy)-2- 15
propanone (3.77 g, 0.02 nol), dinethylam ne hydrochloride (1.71 g, 0.02 nol)
and pot assi umco%anl de (1.37 g, 0.02 nmol) in water (50 m) in a simlar
manner to t M Ud4Bi ped in D1. An additional puri fi cat POGBRWB0MAS passage
of the conmpound through SCX reS| n elution with DCMto renove the starting

terial lute the titl
compound. - PERECRZE} 5 phisd M TRty RpBRiacpon g 11 21 13,1 ) ®
2.25 (6H, s), 3.36 (1H, d), 378(1H d) Description 48:
(t)[2-Am no-1-{[ (1, 1-dl net hyl et hyl ) (di nmet hy%;{i\lg‘);i ] oxy} net hyl ) - 1-
S0

met hyl - 2- phenyl et hyl ] di et hgl am ne dl astere 2N CN Me2N NI -12 Me
-~ Me Me2tBuSi O Me2tBuSi O (|25 The title conmpoupd (£20 ng, 33% was prepared
from 2-(di net hyl am no) - 3- 1-

di net hyl et hyl ) (di net hyl ) s oxy}-2-nethyl propatsfenjtrile D47 (2.1 g, 8.67
mmol ), phenyl [ithium (10-6~“mM of a 1.8M sol ut n di butyl ether, 18.0
mml) in THE (30 M) foll owed by 63 WO 2006/ 0674 PCT/ GBZOOS/ 004951 sodi um

b hydri dg, | Qae t
tg;'? ydtralscréq‘ng%faﬁ%h@g%gt%‘}r)gp 'g}%‘éé’g&?@ @Idggbl R:rtl '?I e
conpourfd we¥slopentananed226g; 2rsnme)) and paaa&smnnc)@%det(hiﬁg eﬁ?etlmlbh Mt(M) (ii)
100% et hy! ind Ginidrndifir (d tbd adlchifeq iR E9F ”ﬁtﬁﬁﬂq&oeidgw BEIBAL ), 2008 R! oduct

containing fractions were conbl ne 5 evapor at pectru

(El r ospMayB-G1dANEss), 5.AP(2H, skound 323 (VH ), 306 (M16) C18H34NZOS|
requsses 322. Ret. time 2.35-2.39 mn. (broad peak). Description 49 :
()N—(2(D|rrethyla [(1,1-dinmethyleth (di met hyl)silyl}oxy}-

) et hyl 10 ﬁ&p{#'ﬂg‘és Sivroryf brreoltaicvalopenti (RBerstliher s ne2N
MEZN Hig l\@mmaH - |

The title compound (1.35g; 45%) was prepared from 1-(2,5-dihydro-1H-pyrroi-1-
ylicyclopentanecarbonitrile D37 (2.0g; 12.3mmol), and phenyllithium in di-n-butylether
(7.5ml of 1.8M solution; 13.5mmol) in THF (20ml), followed by reaction with sodium

C 15  borohydride (1.402g; 36.9mmol) in methanol (20mi) in a similar manner to that described
in D2. Mass Spectrum (Electrospray LC/MS): Found 243 (MH"). C,gH;N; requires 242,
Ret. time 1.02min.

Description 39: (i)-1 «(2-Methyl-1-pyrrolidinyl)cyclopentanecarbonitrile

o N
(5 _ Q
————————
CH,
20

A mixture of cyclopentanone (1.34g, 16mmol) and 2-methylpyrrolidine (1.36g;, 16mmol)
was cooled to 0°C (ice bath). A solution of potassium cyanide (1.04g, 16mmol) in water
(10ml) was added dropwise over 10min and the whole mixture stirred vigorously for 18 h
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Me2t BuSi O Me2tBuSIi .00 The title conpound (64 ng; 30% was prepared from
[2-am no-1- ({[ (1, 1-

di met hyl et hyl) (di met hyl ) silyl } oxy}net hyl)-1-nmethyl - 2- phenyl et hyl ]

di met hyl am ne. D48 (,150 ng; 0.46mol), 2, 3-di methyl benzoic acid (75 ny;

0. 5mmol ), P Q08878 exy| car bodi i mi de 15 (385 ny; O. S5moPCT/O8R8p6844931abs 1. 3
moVg), ‘1- hydroxybenzotriazole (77 ng; 0.5mml) in DCM (5ml) in a simlar
manner to ocd I r Found
Teaner 1o g Sﬁd;[gzeﬁeﬁﬁrigfba:g:é betdi3h R SEEMY drd WGbF ORI Ganid dybFhas O
conpounds i”ﬂ?#ﬂﬂ#ﬁ?ﬂaMPW‘“ﬂﬂﬁmpéﬁm drihetitieegarinousd (3-24a: 79%).t INMR

descr i bed {GDCiBe:der (H, ! 2as PH9.m)o4.180 ROQH 99721%@%@&3%0%9@11 Tabl e
| Descri ptlon ucture ss spectrum Name (El'ectrospray

Ret.time ( 0 Me Me Found 455 (M—I) (t)-N-(2-(di nethyl am no)-3- )M
C27THA2NR O2Si {[(1 1 ~Si Me Me Me / requires 454;

ohanyl br opBF3erten Rl etbynprmimAisycopsaty ooyt Smdlamingr ' i

Found 529 (MH) (t)-2-chloro-N(2- )M C2eH3?Cl F3AN2Q2
(di nmethylamno)-3-{[(1,1- Me_ si\ Si requires 528;

di met hyl et hyl) (di met hyl ) sj M/ M HI 2.72 and 2
Me~ i CF3 phenyl pr l) - 3 I\/E (@] (trlfluoronethy
di ast er eoi soners

C H,C

A solution of (x)-1-(2-methyl-1-pymrolidinyl)cyclopentanecarbonitrile D39 (0.9979;
5.6mmol) in dry THF was cooled to -70°C. To this phenyllithium (1.7M in C6H14/ether, 1.1
10  equiv) was added slowly. The whole mixture was allowed to warm slowly to room

oxy) - 2- net hyl -1 -

temperature over 3 h with stirring under argon. Reaction cooled to 0°C and methanol
added followed by sodium borohydride (portionwise) and allowed to react at 20°C
ovemnight. The reaction was cooled to 0°C and quenched with saturated sodium
bicarbonate, extracted with ethyl acetate, dried (Na2S04) and evaporated. The product
15  was purified by chromatography on a 5g SCX column eluting from 0-100% ethyl acetate in
pet. ether, 0-10% methanol in ethyl acetate then 2% 0.880 ammonia in ethyl acetate to
give the title compound as an oil (0.67g; 46%) was obtained. Mass Spectrum
C (Electrospray LC/MS): Found 259 (MH"). C7H2sN2 requires 258. Ret. time 1.19min.

20 Description 41: 2-(Hexahydro-1H-azepin-1-yl)-2-methylpropanenitrile

H o, - .
WA i o

The title compound (6.6g: 80%) was prepared from homopiperidine hydrochioride (6.7g,

49mmol), acetone (3.67mi; 50mmol), and potassium cyanide (3.25g; 50mmol) in water

(25ml) in a similar manner to that described in D1. 'H NMR (CDCl,) § 1.43 (6H, s), 1.50 -
25 1.65(8H, m), 2.66 (4H, m).
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5 Description 52: 2-Methyl-4,6-bis(trlfluoromethyl)benzoic acid OOH OCH
CF3 M CF3 / CF3 CF3 Dry THE (5ml) was stirred under argon at -80C and
treated with sec- butyI lithium (3.05m of a 1.4M solution in cycl ohexane,
4. 27mol ) al"l,%) -tetranet hyl et hyl enedi am ne 10 (640ul, 4.27mml). A
sol ution of ,zﬂoﬂf’@f?rl f1 uoromet hyl ) benzoi ¢ acid (0. 50g, Pchﬂgmwsm dry
THE (2m ) was added dropwi se over 30 mnutes and allowed to stir for a

| otdonet hang (1 Eaer 12 )b sn{drd i P Do T g BlonyiBing (e

reaction stirred at -70C for a further 20 mnutes and g ed to warmto
room tenperature. r (1 m) was added dropw m xt ure
partitioned betwe ethyl acetate and water. T{fe wa\e gyer was acidified
w th 2M hydrochl orj ¢ acjpd and exiracied Do iw cejw th acetate. The
conbi ned extracts ri ggNover magnesi um sul evaporated to
afford a crude solid (4% . NVR indicated this to bp¢a mNdure of 2-

met hyl -4, 6-bi s(trifl uMeonetMel )benzoi c acid and reMeler éMe
2,4-bis(trifluoromethyl)benzoic acid. It was used w thout further
purification. 10 Description 52: 2-Methyl-4,6-bis(trifluoronethyl)benzolc

acid - Al twh@aulevcbrﬁmhh@q:s‘? Cabwy JddEpn(e'éaﬁbh ﬂ‘@ﬁ S(He&ér?érdlm%ﬁepﬁﬁ-g%-ﬁt -80C
andtreted hsec Fﬁ1 thllum "aﬂ 3] @‘F tion_in

cycl ohe anH1 z)z'ea g PR, lQm"'I\?)T P".ﬁ% "ﬁ&}’f"b't"h Putylgthen (1874 of @421,

4. 27mol ) . saﬂutﬁmt 86rnmol) arf TBF44mors|§ tholioiret @y raadtiby Iwith esodiaCbarhydritd (D0,

1.9 1) TH s. now. agded dro nug

2i | S 1 o BpPh o, metnarl TIRg o8 HoR repre” R B8 688 be] dn i arie N gu1,
77ggmfml) (/@CIQCBM wgams;jrocawmes)ovss-a TO (84 @9, BERI(2H) er s aeri-on7SidH, red at
- or a_fu rmto roomtenperature.
Water (1m fn)véagﬁgdéﬂgbo#mﬁ@ﬁ;ma;hgmﬁg%ﬁ? artitioned between ethyl
acetat¢0and water. The water |ayer was acidified with 2M hydrochloric acid
and extracted twice with ethyl acetate. The conbined extracts were dried
over magnesi um 20 sul phate and evaporated to afford a crude solid (420ng).
NVR i ndi caDeskerigtion 43a (b{1-pAmmofphenyl)oisthyl]cyciohexyl}dimethylamine

2-methyl -4, 6-bis(trifluoromethyl)benzoic acid (ca.80%, 'H NVR (CDCl 3) 8:
2.54 (31-1, s), 7.73 (1H, s), 7.81 (1H, s), and recovered

2,4-bis(trifluoronmethyl)benzoic acid (ca.20% . 25 Descript 53:
2- Met hyl -4, 6-bis(trlfluoronethyl)benzoyl chloride

] Me,N CN Me.N
0] 2 (i) 2 NH,
————— E————— ‘

15 'The ftitle compound was prepared in two stages from (i) dimethylamine hydrochloride

(3.26 g, 0.04 mol), cyclohexanone (3.9 g, 0.04 mol} and potassium cyanide (2.60 g, 0.04
mol) in water (256 ml) in a similar manner to that described in D1 to make 1-
(dimethylamino)cyclohexanecarbonitrile (6.6 g, 100%). This was reacted directly in (ii)
with pheny! lithium in dibutyl ether (10.5 mi of a 1.9M solution, 0.02 mol) in THF (30 mi)

20 followed by sodium borohydride (1.51 g, 0.04 mol) in a similar manner to that described in
D2 to afford the title compound (2.5 g, 36%). 'H NMR (CDCl5) &: 0.85 (1H, m), 1.00 (1H,
m), 1.25 (2H, m), 1.35-1.60 (6H, br m), 1.70 (1H, m), 2.10 (1H, m), 2.46 (6H, s), 4.15 (1H,
s), 7.20-7.32 (5H, m).

25
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OCOH O M CF3 M Nk CF3 1/ CF3 CF3 A solution of

2-met hyl -4, 6-bis(trifluoronethyl)benzoic acid D52 alternative nethod

(400mg, approxi rrately 1.47mmol) in DCM (5mLl), containing DVF (ldrop), was
treated 30 vvlth oxaﬁé chloride (166ul, 1.91mmol) and stirred under argon
for 1 hour. nt was carefully renoved under redB€E&BRISEISIe and
the resi due re-evaporated from 66 WO 2006/ 067423 PCT/ GB2005/ 004951 furt her
DCM The IPPE) then treated with methanol (3ml) and
kept at ??)ggrﬁv{pgng#aﬁaﬁ‘ﬁ? 3ﬁ@qﬁ%u\rg§§after which time the sol vent was again
carefully renoved wunder reduced pressure. NVR data indicated this to be a
m xture of the title product 2- hyl -4, 6-bi s(trifl uoronet hyl ) benzoyl
chloride and nmethyl 2,4- 5 bis(tf/11luoronmethyl)b oate. The m xture was
used without further purific Descri pti orf. ;
2-(Methylthio)-4,6-bis(trifl i ¢ ach)d OOH POOCH CF3 MeS CF3
CF3 CF3 10 Dry THE (5m) was'@tirred under argph at -80C and treated with
N, N, N,N - tetranethyl et hyl enedi am ne (640ul, 4.27nmmol ﬂ fol |l oned by

sec- butyI A imixtugraf (3sh etrehydrofuranNB g, &Q&&rmolha@q/eyr shlorachpmate| ). A
sol uti o of147 gf"OtUG%(rﬁ(SI) He@mm Mlﬂég%ﬁ'@ﬂ &t ro@Fn‘ t@m{:@raﬁﬂ@ovérn@ﬂl”ﬁé ligd N dry

THE (2nml) was Thow ad dropw se over m nut es and to stir for a

further 6OPTAAYRY RS gﬁtamgb@y ASUReg the &TL@GIW% threegh, @, silica7eadBsing Bhyhas now

added dr opydetite QY @e alugﬂltmlfﬁ@%tl@ﬂﬂ;dh&ﬂndse@diéth&‘fr%'2“ Eiffordt (2~z§Q§ 7094). ® further
40 mnutes and allowed to warmto roomtenperature by cooling bath renoval .

Stirgmd at NMRAGRClLEMZILEH: B HFEtH. @hﬂzs\i@h‘éi (1) was added dropw se and
the Wxture partiti oned betvveen ethyl acetate and water. The water |ayer
was acidified with 2M drochloric acid and extracted twice with ethyl

acet at ¥ TRescelpgisn ﬁ@d(ﬁ;('t(PE’&‘EY'W'P)M’?hM%?‘fWW@"iWH@;nes| um sul phate and
evaporated to afford a crudegsolid (400nmg). NMR indicated this to be a

m xture of the title productf|2- (et hyl thi o) Meé,Ny trifluoromnethyl)benzoic
acid and recovered 2,4-bis \f | uor onet hyl ) ben acid which was used

wi thout further purificatipn. P5 Besetptmon:
2- (Met hykhi o)-4,6-bis(trlfl onet hyl ) benzoyl

-@ri de
The title compound (6.54 g, 88%) was prepared from dihydro-3(2H)-furanone D44 (4.54 g,
0.053 mol), dimethylamine hydrochloride (4.9 g, 0.06 mol) and potassium cyanide (3.5 g,
0.054 mol) in water (100 ml) in a similar manner to that described in D1. *H NMR (CDCls)
15  8:2.15 (1H, m), 2.33 (6H, s), 2.44 (1H, m), 3.69 (1H, d), 4.02-4.13 (2H, m), 4.17 (1H, m).

Description 46: {+){3-[Amino(phenyl)methyljtetrahydro-3-furanyl}dimethylamine
c diastereoisomers

Me,N.__-CN Me,N
ee———{
0 o)

20 To a solution of 3-{dimethylamino)tetrahydro-3-furancarbonitrile D45 (4.55 g, 0.032 mol})
in tetrahydrofuran (30ml) at -70°C under argon was added dropwise a solution of
phenyllithium in dibutylether (36.1ml of a 1.8M solution; 0.064 mol). The reaction mixture
was stired and maintained at -50 to -70°C for 16 hours followed by careful addition of
saturated aqueous sodium bicarbonate. The resulting slurry was extracted three times

25 with DCM. The combined extracts were dried (Na,SO,) and evaporated to afford the
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OCH OCI MeS CF3 MeS CF3 CF3 CF3 67 WD 2006/ 067423 PCT/ GB2005/ 004951 A
solution of the m xture contai ning
2-(methylthio)-4,6-bis(trifluoronmethyQenzoic acid D54 (225ng) in dry DCM
(4m), contg‘;nioﬂg d‘r&% DMVF (1drop), was treated with oxalyl chloride (87ul,
1.Omol) an Q0062473 ot room tenperature for 1 hour. ThePEBGBISHWIS 5
renoved under reduced pressure to afford a crude product which was treated

with dry ) tjsl are el The
ol vent  ve o B08uct b Ehordile al e in b ARG BBRAFERLNGSR Vel it 0.9 10 |
chr omat ogr #$feethyiracetate tpenirie to affibrgithe iming intermediots ast hyeliowwdlt(8.189)% fheent ane

to afford g ' - Oyl i hi o) ' ' | |
L5 51 1. e i o SADH Aoy s (04 gy Ry perzoy)
H, s). Furhixire stimed ahropsy temperatyre ovemightsThe methaspbwes eyendsatas @ad éhg 100ny) .

C Exanpd € gy partiton€d beiwebR DeMband datireiedBhindus EbAiBmDIGIHIPRRL Yhé organics
(phenyi)nmethyl]. benzamde | \ I" I | -"~ NM2144 H N -12 Nve2 Cl 15 To
a sol ut i onwefe drieg_byj Rassagerthesuahi 2 PhrsedSeroeaiynn @nd esapasated ito afferdithe fitls and N

hyl j . BThMm N ; :
(r)rfa tll)r/rrrg?/;rgﬂrﬁ‘ ugﬂ%ir%gbfgoo@éx | car odi@i?B?nd?gif13 Sﬁ@ﬁg%gﬁ?'@?gg{@ﬁé&égbs

1. 59rmol g) 1-96Red FOR{1H.2 X (he?. 3hand-2 35 (6H, 3o 27HaNdh3.42 61H.&x ). 3Afr3.8hd t hen

1-[ am no( p?ﬁpwm)'aggrﬁgmy‘id@wg]gggﬁmzd_jgl{ /i hy! am ne di hydrochl ori de D2
(20ng; 0.07mmol ) and PS- diisopropyl ethylam ne (82ng; 0.21mol; Pol ymer Labs

2.59 /g) were then added and shaking continued overni ght at room

; emat UrBesaﬂbﬂehth.SQ:)ZI(DIRSthé'rﬁﬁm-B'S[(mthIetmﬂ%éﬂﬂ)ﬂW ekr}snaki ng for

her 4h he qut'u_e was filtered and the resins washed well with DCM
and et han®ethyigrepanenttrile o o5 reduced in vol ume by evaporation in vacuo 25
and | oaded onto an SCX cartri¢ge (500np). V\ashMQgNwith DCM then net hanol
fol | oned 2 CN

Me Me

——i

Me,tBuSiO Me,tBuSiO

The title compound (2.16 g, 45%) was prepared from 1-(t-butyldimethylsilyloxy)-2-
15 propanone (3.77 g, 0.02 mol), dimethylamine hydrochloride (1.71 g, 0.02 mol) and

potassium cyanide {1.37 g, 0.02 mol} in water (50 ml) in a similar manner to that

described in D1. An additional purification step was passage of the compound through

SCX resin, elution with DCM to remove the starting material and then elution with 1M

ammonia in methanol to elute the title compound. 'H NMR (CDCls} 5: 0.00 (6H, d), 0.81
20 (9H,s), 1.38 (3H, s), 2.25 (6H, s), 3.36 (1H, d), 3.78 (1H, d). ‘

Description 48: (+)[2-Amino-1-({[(1,1-dImethylethyl){(dimethyl)silylJoxy}methyl)-1-
methyl-2-phenylethyl]dimethylamine diastereoisomers

Me,N___CN Me,N
NH,
Me ——te Me
Me, tBuSiO Me,tBuSiO

25 The title compound (930 mg, 33%) was prepared from 2-(dimethylamino)-3-{[{1,1-
dimethylethyl)(dimethyl)silyljoxy}-2-methylpropanenitrile D47 (2.1 g, 8.67 mmol}, phenyl
lithium (10.0 mt of a 1.8M solution in dibutyl ether, 18.0 mmol) in THF (30 mi) followed by
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by elution with 1M ammonia in nethanol afforded the title product (22.8nm).
"HNWMR (CDCI3) 8 0.98 (1 H m, 1.26 (1 H m, 1.40 (21-1, m, 1.68 (21-1,
m, 185(2H m, 2.22 (61-1, s), 5.08 (1 H bs), 7.27 (7H, m, and 7.47

(21-1, @S ectrum (El ectrospray LC/MS): Found 391 (IVH).
C21H243’>C12 q"@ﬁﬂ Pes 390. Ret. time 1.88 nin. 68 WO 2BOE/GR3005001951

PCT/ GB2005/ 004951 The conpounds in Table 2 bel ow wer e prepared usi ng
I S ' lg =

Pol yiror - susoa cofopydtt (836 g, 260 myn Bl GBI R ERLB s TRbhaa i -
Struct ure fescribed (aR3. Shrematagranty fBiotagel 'é‘l”lzpﬁ)s}?r 'ﬁ?'ateL@PI\?ﬂ? WKPPU”QQWSU rre
(mn) 2P @H@tﬁo@%mgwom (Ibd%%ﬂ@l Bietdth téhb[ i)1100% et c@la?é\‘gl% (i) O to
(di met hyl am no) cycl ol})ent %;é rﬁaw res gphen | ] benzam de
2.03 3P ?%@n'i!l‘eé'g'i" Bl tate, 5Th9| B %oﬁ%la["["lg aghong, ‘mfo mbined and
(dI met hy | aawp@)a@aﬁslnawgpdclrﬁm (E!%@ﬁ'd)sf L?@le ndwan%hﬁ@tsbsl(ﬂmga@m(Wm) Ho~CH

2.01 C1 gound 3’% (lg/l ; :é chl.or o- N—[[l- 1H24 Cl2N20
(d| met hyi aﬁf‘h‘é‘f@? IrERWrRS P (Ret, %?T d’GPr ©ad@§ak)heny| ) net hyl | benzam de
2.02 5 P Found 399 (MH) (t)-N[[1-(D nethylamno | | C27H30N20
cyel openty bl RRgy! & TRl Db E6%s-B0ET e RhABBI LR A s

2-methyl-1-phenyipropyl)-2,3-dimethylbenzamide
10 diastereoisomers

Me,N Mez
NH,
Me

Me,tBuSiO Me, tBuS|O

The title compound (64 mg; 30%) was prepared from [2-amino-1-({[(1,1-
dimethylethyl){dimethyl)silyljoxy}methyl)-1-methyl-2-phenylethyl} dimethylamine D48 (150
mg; 0.46mmol), 2,3-dimethyibenzoic acid (75 mg; 0.5mmol), PL-dicyclohexylcarbodiimide
15 (385 mg; 0.5mmol; Polymer Labs 1.3 mmol/g), 1-hydroxybenzotriazole (77 mg; 0.5mmol)
in DCM (5ml) in a similar manner to that described in E1. Mass spectrum (Electrospray
LC/MS) : Found 455 (MH"), CH,2N20,Si requires 454. Ret. time 2.57 and 2.61 min.

The compounds in Table 1 below were prepared in a manner similar to that described in
20 description D49.



HC CH

T — . . " it

2.13

6 |

C23H30N20O cycl opentyl ] (phenyl ) net hyl ] -

2, 3-di met hyl benzami de H,
(t)-N—[[l-(Di met hyl am no)

r-CH, ~~i

CH 1.96 7

q I

P Found 351 (M) (t)-N[[1-(Di rrethyl am no)
requires 350;

P Found 351 (IVH)
C23H30N20 cycl opentyl ] (phenyl)methyl]- q i i

requi res 350Y0 2006067429t hyl benzami de H,C CH H, C 1. 67 70 YOriiMi6use6sH423

PCT/ GB2005/ 004951

8 "'coo

C23H30N202 cycl opentyl ] (phenyl ) net hyl ] -

2- met hy

| - 6- (et hyl oxy)
(t)-2-Chloro-N-[[1-(dinethyl
am no) cycl opentyl ] (phenyl)

met hyl ] -3-(trifl uoronethyl)

1. 80 benzam de

n
~ o~

nmar N

N I

91 P Found

P Found 367 (M{) (t)-N[[1-(D nethylamno) H
H requires 366;

425 (MH)

F CPaph435CI F3N2O
N x F F requires 424,
2.16 and 2.19. benzanm de C Exanple 10:

2- Chl or{obésdription d

(trifl
2-chl or
nmet hyl )
chiral
>99. 8%

or onet hyi )
o-N-[[1-(d
benzam de

HPLC to &
ee; and tH

I met hyl SeruetyréyCl Open
benzam de enanti oner
I met hyl am no) cycopent
E9 (250ny; 0.59mmmol)

e title product enan

fford the title produt

desrﬂﬁwhmm t hyTT- 3-Name
cem
| TSR

\ad CIMSR wR'ed

| REETR W

hyl]-3-(trifluoro

by sem -preparative
1 (82ng); Chiral HPLC
); Chiral HPLC >99. 8%

as. 10
um 25q
I soprop

Sem &@pr epd
X 21 mm N
yl am ne (

irat i chrp@nat ogr aphy
bbile p e: A. n- Hexh
i adi engi i'Socratic 15

Me

Egund 456 ¢B*)Ce

i Rio 07

requires 454,

(2 {2-@imetafiaraikoyd> H 5
%n_i)_l + 0.1 %

dimethylethyl)}(dimethyl)silylj

b

2.60 and 2.62. oxy}-2-methyl-1-
phenylpropyi}-2,6-
dimethyibenzamide
diasterecisomers

51 Me Me Found 529 (MH") | (+)-2-chloro-N-(2-
Me CasHa6°CIF3N,0, | (dimethylamino)-3-{[(1,1-
Me’Si\\ Si requires 528; dimethylethyl)(dimethyl}silyl]
‘o Me Me H 272 and 2.79. oxy}-2-methyl-1-
\I\!i CF, phenylpropyl)-3-
Me o < (triflucromethyl)benzamide

diastereoisomers

5

10

OOH
CF,

CF,

Description 52: 2-Methyl-4,6-bis(trifluoromethyl)benzoic acid

OOH
CF,

CF,

Dry THF (5ml) was stirred under argon at -80°C and treated with sec-butyl lithium (3.05ml
of a 1.4M solution in cyclohexane, 4.27mmol) and N,N,N',N'-tetramethylethylenediamine

{640ul, 4.27mmol). A solution of 2,4-bis(trifluoromethyl)benzoic acid (0.50g, 1.94mmol) in

dry THF (2ml) was added dropwise over 30 minutes and allowed to stir for a further 30
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Flowrate: 7 m/mn 15 W wavel ength range: 225 nm Analysis tinme: 45 mn
Anal ytical chromatography conditions Colum: chiral pak ADOH5 um 250 x 4.6
nm 20 Mbil e phase: A n-Hexane; B: Isopropanol Gadient: isocratic 15% B
Flowrate: 1 m/mn UV wavel ength range: 200-400 nm Analysis tinme: 25 mn
25 Ret. Ti 006467423 ( Enantioner 1); 10.1 nin (Enanti omePCEHAB20D/00A831

2006/ 067423 PCT/ GB2005/ 004951 Exanple 11:

chi ral 0 1PORB A r acomBlghe dgabl 7, i padegLrtpiiRh a5 BFE

(1-[am no(midethylrgammnytuyeryaﬂ 3PN foy |a) fdrthert 20ymiiescanb3aliowed t6 eaem tc2roen1/ 5

I(’IS d r18>2< 3 benz OE ?P.ggjz'% Ivggtﬁpsj W L{I é&%g% gﬂvgs%g'l'c‘d h% gp%?@sﬁzggg%gn é}thw

1. 3mmol / g adetatelamdywater. Mtgr layer DGMa(:Mmq wmgwlsmmmrigecigcmd e¥hacted xt ur e

Wore e hetfica i dfF ecd i e Gt o bk dricl VBt hagbBilh lighefld R0
separ at ed evaporated torafterd & drudeesolidp(dn Grag). INYAR (ndicatrgl HBisxtocke Brmbityee offBe
cartridge I%Bl@ﬁ é&o@é&fﬂ%ﬁ%ﬂre@e@eﬂﬁﬁ E%I}’ﬂéﬂ ano%éﬂzo | une)

and net hano 2 vol El"ut1 on ammonia in urres)
and evaporagd. rWQ'a‘fUSP%éﬂt st fusther pyrifieatioad a col our | ess gum Chromat ogr aphy on
silica gel (109g) el ut| ng wi th 0-100% et hyl acetate in pent ane gradi ent
afforded the title ound as_ a colourless soljd (0.14g; 86% . 1H NWR
(cDcl 310 s: Descuiption 52 13 %W'M-b'ﬂtsiﬂyomyﬂethﬂ)wz e aq'd nwfefnauv methogs (o
g) ] ?g 1I§ry7l5-lF( (%Hll) Was stl’he&%nderlarggn Stz-ldo"dmnd Heatdd with bbc-ﬁt)t{l lighiar# (4.6 S)C

7.19 - 7. a(bﬂM #ﬂut'f"? 'WC‘O"P"&!‘P Pﬁfminol)nqnd Nl@, N'—tqtrametlcmquﬁed.awﬁ)&
spect rum ((B4@8 4. 2500aYy. AGoREINn offd-bis{teridebnittlyl)obitolc adiRHEUgNRGumea it es 350.

Ret. tine
J’ry %’IQIF (2ml) was now added dropwise over 30 minutes and allowed to stir for a further

15 30 minutes at -80°C. lodomethane (483ul, 7.76mmol) was now added dropwise over 5
minutes and the reaction stirred at -70°C for a further 20 minutes and allowed to warm to
room temperature. Water (1ml) was added dropwise and the mixture partitioned between
ethyl acetate and water. The water layer was acidified with 2M hydrochloric acid and
extracted twice with ethy! acetate. The combined extracts were dried over magnesium

20 sulphate and evaporated to afford a crude solid (420mg). NMR indicated this to be a
mixture of 2-methyl-4,6-bis(trifluoromethyl)benzoic acid (ca.80%), ‘H NMR {CDCl;) &: 2.54
(3H, s), 7.73 (1H, s), 7.81 (1H, s), and recovered 2,4-bis(trifluoromethyl)benzoic acid
(ca.20%).

25 Description: 53: 2-Methyl-4,6-bis(trifluoromethyl)benzoyl chloride

OOH ocCl
Me CF, Me. CF,

CF, CF,

A solution of 2-methyl-4,6-bis(triflucromethyi)benzoic acid D52 alternative method
(400mg, approximately 1.47mmol) in DCM (5mi), containing DMF (1drop), was treated
30 with oxalyl chloride (166ul, 1.91mmol) and stirred under argon for 1 hour. The solvent
was carefully removed under reduced pressure and the residue re-evaporated from
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mn. The title product was converted to the correspondi ng hydrochl oride salt
(0.150 g). 20 Exanple 12:

N-[[ 1{ D et hyl am no) cycl opentyl ] (phenyl ) net hyl ] - 2- net hyl -

(et hyl oxy) benzam de chiral / I [/ | Mew Meter \ -- Me p OMe NHz M Owve \
| 72 W0 2008YOEH¥I*BCTI 6B20051004951 A ni xture of PCT/GB2005/004951
{1-[am no(phenyl ) net hyl ] cycopentyl }di met hyl am ne D3 enantioner 2 (0.220 g,

1 1), 2
Ly AT O, SPEFGASCE 30 ol ol i, AP o
mol / g | oadhirAgM eMRrakes fpr £ o [ whieh ymwﬂle spjvient wep agaybwefyﬂwremwemu ght .
The m Xt ur gndep fedi@ed) Bs¥irk N Wﬂi H t%hﬁ&lca%éwm bo & Aitir® dTMRE R toGatt Bonat e,

the | ayers separated throug{ ase separation cartridge and t or gani c
| ayer appl T“ét!l‘v't‘bﬁ -Rigltafitierorpe FY')bG@@Y' The @B‘Pf"i’q dge @89 el ut@athii t h D@;m (x2),

and thes ik ngegg))bér%b@wﬂethwmed Fithaut hBARWRicatinapor at i on of

the solvent affor the title conmpound which was characterised. 'H NWR
(cbCcl3) 8 1.00 - 1,10 (1 H m, 1.25 - 1.40 (1 H m, 1.40 - 1.60 (2H, m,
1. 60 - 1. 8De<ctiption) 54: Jz-ﬂﬁtlwlﬁn&)ﬂl Mls(tﬁﬂuof&netﬁylﬁﬁlﬁSHacﬁ 2.28 (3H, s),
3.80 (31-1, s), 5.17 (1H, d, 6Hz), 6.75 (1H, d, J = C* 8Hz), 6.79 (1 H,
d,J-8Hz)710(1,brs)715-730(4Hrr)744(2Hrr)I\/ass
Spectrum (El ectroggyeey LC/ MS): Found 367 (MH ). CIP0BBN202 requires 366.
Ret. tinme 1.92 mjfn. The title product vvaﬁp'ﬁogvert d t% t he correspondi ng
"2 F,

hydr ochl ori de @ G, g, 85%. 15 Exa
} Q
VEZ

N[ (D et hyl

chir [ 1 Me_r

chloride (1.7 g, ¥0.1 nmmol) in DCM (10n) was addefl 20 dropwise to a

m xture of {1-[amjgo(phenyl)methyl]cycl opentyl}di ngghyl ani ne D3  enanti omer
2 (2.09g, 9.2 mol)3? and triethylanine (1.4 m, 10(?n’m)l)|n DCM (40m ) and

10 Dry THF (5mil) was stirred under argon at -80°C and treated with N,NN'.N-
tetramethylethylenediamine (640ul, 4.27mmol} followed by sec-butyl lithium (3.05ml of a
1.4M solution in cyclohexane, 4.27mmol). A solution of 2,4-bis(trifluoromethyt)benzoic

di net hyi  benzam de

acid (0.50g, 1.94mmol} in dry THF (2ml) was now added dropwise over 15 minutes and
allowed to stir for a further 60 minutes at -80°C. Dimethyldisulphide (687ul, 7.76mmol)
15 was now added dropwise over 2 minutes and the reaction stirred at -80°C for a further 40
minutes and allowed to warm to room temperature by cooling bath removal. Stirred at
room temperature overnight. Water (1ml) was added dropwise and the mixture
partitioned between ethyl acetate and water, The water layer was acidified with 2M
C hydrochloric acid and extracted twice with ethyl acetate. The combined extracts were
20 dried over magnesium sulphate and evaporated to afford a crude solid (400mg). NMR
indicated this to be a mixture of the title product 2-(methylthio)-4,6-
bis{triflucromethyl)benzoic acid and recovered 2,4-bis(trifluoromethyl)benzoic acid which

was used without further purification.

25 Description: 55: 2-{Methylthio)-4,6-bis(trifluoromethyl)benzoyl chloride

OOH OCli
MeS CF, MeS CF,

CF3 CF,
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stirred at roomtenperature for 2 h. The m xture was washed wi th saturated
aqueous sodi um hydrogen carbonate, the organic |ayer was separated through
a phase separation cartridge and then evaporated to a white solid.

Chr omat ogragﬁé wi th eluent 50-100% 25 ethyl acetate / pentane, then 0-10%
met hanol 067435t o afforded the title product as XCHIGER2E0560495H (3. 1

, 979 . "H NWR (CDCI3) 8 0.8 - 1.00 (1H, m, 1.30 -1.55 (31-1, m, 1.60
-1.75 (2H, m, 1.78 - 1.90 (21-1, m, 2.21 (61-1, s), 2.31 (6H, s), 5.19 (1
H d, J=6H), 6.79 (1 H br d, 7.02 (21-1, d, J = 8Hz), 7.16 (1 H t, J
= 8Hz), 7.A0solutipn3d the imixturercontaini®y e—mthyltwo}%bigwmemaimw)pmm ageg pr ay

LC/ MS g%q.n 0 Ner=Ye[oY 3
PCT/ G?BZOOS? g‘gi g()g/}e‘_|t&1'r tﬁj@%g %'ﬁ'%ww\/\ngeﬁg @aé/\@ggég was ﬁverted
to the HC cijeride @Zuind.0munol}amdg stireadhat| reemdemperatyre tﬁroﬂ hqu sHie sevenhwagi t e

solid e MR Bofcea |
N[ 2- (()%I nmet h Iggtr%hg%})rggcl operﬁ?s;fﬁjﬁ ﬁ*&&lar?r%i&hﬁﬁhad%hmh wgal'. rtrrgategillwnge%am de

|
chiral To @emaa?'d?@') @nd styresat rggm Weﬁ‘té@ %&@éhl)f'”ler@"&ﬂhﬂé%ﬁ@“ gerefilivinpl e 13
and 9. 2860repioved Lllhﬁérnré‘du%d Pressae. aWQeﬁcﬁﬁ”ﬂanch}oﬁﬁtégrﬁﬂﬁﬂom lsitiga @in“ﬂ )

under nltro en aﬂ? Bg t\%gture was stlrrea% ﬁ‘b n‘g ature for
hour s. Theﬁ| 1Qvecetiackiate inpentang e afferd thﬁi‘ grodu %(@Q}hﬁtﬂ"")‘ﬂ@m
t enper at ur &s@fﬁf@ofﬁﬁie‘tl‘&@ﬂeﬁoy%l&rﬂé édh"?gl]“H PQMRGKCDU!,') th‘ez iy 27 epl g)oom

terrperaturethe solidis collecte }/ |tratio ried overni gh

under Waculif¢ (1 sydurther alution gave methy ?rﬁib@ftﬂf&i°’%f§etﬁy'mﬁf‘%‘@‘%ﬁPp'(‘}g) Exarrpl e 130
Fo;ﬂat ion of N-[[1-(dinethylam no)cyclopentyl](phenyl)nethyl]-2, 6-

di yl benzam de chiral 15 10.6ng of

N-[[1- (D net hyl am no) cycl opentyl ] (phenyl ) et hyl ] -2, 6-di met hyl benzam de was
di ssol ved Enariﬁlia 1®tt)m.a}bmlor8mm1-(a!mtmnmb)dyeldp@naju (BRdhyIphethgliied and the
suspensi on vvasmgrmgenl sed vmth a high shear m xer. The resulti ng

concent r at PEH2 1.5mg m'' of active ingredient and 30ng m -' of

Met hocel excipient. 20 Exanpl e 14:
N-[[1- (D net hyl am no) cycl opentyl ] (phenyl ) net hyl ] - Nor o- 2, 6-

di nmet hyl benzam de chir [ Mew\ Meter -~ M HR M NH2 M/ Me F To
{1-[ am no( phenyl ) neth | opentyl }di net hyl gni ne DF~erpnti gyer 2 (0. 904g;
4.147mmol ) in DCM (45 der argon at roo perfat ulg way added
triethylam ne ————

Me,N
% NH, NMe,

H
Cl
15
To a solution of 2,6-dichlorobenzoic acid (20mg; 0.105mmol) in DCM (2ml) and N-
methylpyrrolidinone (0.1-0.5ml} was added 1-hydroxybenzotriazole (18mg; 0.11mmol) and
C PL-dicyclohexylcarbodiimide (88mg; 0.14mmol; Polymer Labs 1.59mmal/g). The mixture
was shaken at room temperature for 1 hour and then 1-[amino{phenyi)
20 methylcyclopentyl}dimethylamine dihydrochloride D2 (20mg; 0.07mmol) and PS-
diisopropylethylamine (82mg; 0.21mmol; Polymer Labs 2.59mmol/g) were then added and
shaking continued overnight at room temperature. An excess of PS-Trisamine was then
added and after shaking for a further 4h, the mixture was filtered and the resins washed
well with DCM and methanol. The filtrate was reduced in volume by evaporation in vacuo
25 and loaded onto an SCX cartridge (500mg). Washing with DCM, then methanol followed
by elution with 1M ammonia in methanol afforded the title product (22.8mg). 'H NMR
(CDCl3) &: 0.98 (1H, m), 1.26 (1H, m), 1.40 {2H, m), 1.68 (2H, m}, 1.85 (2H, m), 2.22 (6H,
s), 5.08 (1H, bs), 7.27 (7H, m}, and 7.47 (2H, m). Mass Spectrum (Electrospray LC/MS):
Found 391 (MH"). C2H24>CI,N,O requires 390. Ret. time 1.88 min.
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25 (0.573mL; 4.15mol ), followed by a solution of

4-fl uoro-2, 6-di net hyl benzoyl chloride (0.773g: 4.144mmol) In DCM (5nl).
After 16h. the reaction was washed with water, dried with MgSO4 and

evapor at ed. The resi due was chronmat ographed on silica gel eluting with an
ethyl acet aPP208¥7433c 0 t0 100% gradient to give the ti PCHGBNSOMAN (1. 57g:
100% . 74 WD 2006/ 067423 PCT/ GB2005/ 004951 'H NWR (CDC13) 8:0.85 - 1.00 (1
H m, 1.30 - 1.60 (3H, m, 1.60 - 1. 75 (21-1, m, 1.75 - 90 (2H, m, 2.22
(6H, s), 2.31 (6H m, 5.18 (1H, d, J 6Hz), 6.73 (2H, = 9. 6Hz

overl aps 1ifhe pempqunds insFrbler2 Bejow ware w?pared ysing ﬁmf'arnmefh%%@ "Eﬂié’@%%ﬁﬁ’

(El ectrosp )Goupfig Heth (Spgdiéd\Becr equires 368. Ret, tine
1.99m n. Tﬁg! Hggéggseug was d?@;ﬁ%t%%mf met hanol . 1M HCI/dletherther was
added to the stirred solution and stirring continued at roomtenperature
for 5 mnutes. The solution was then evaporated under reduced pressure,
redi ssol ved in DCM and evaporated at reduced pressure. The resulting foam
was dried for 16 hours at reduced pressure. The hydrochl oride salt was
obtained as a white foam (1.45g). 10 !'+ Exanple 15:

2- (Met hyl oxy) - N-(2- et hyl -1 - phenyl - 2- (1-pyrrol | di nyl ) propyl]-4,6- ~-r

bl s(trifluoronethyl)benzam de chiral I\ I/ FFF -- NN\ NH2 M M H/ F
M M F Me F To a solution of dilsopropylethylamne (0.915m; 5.37muol),
2,4-ditrifluoromethyl-6- 15 nethoxy-benzoic acid (0.511g; 1.78mmol) and (+)-
[ 2-met hyl -| - phenyl -2-(1- pyrrolidinyl)propyl]amne D6 (0.501g; 1.74mmol) in
DVF ¢*50nl) under argon was added C HATU (0.676g; 1.78mmvl) portionw se.

Af t stirring at roomtenperature for 3h., followed by standing for ca. 2
days the reaction mxture was purified using an SCX colum and the
resulting product partitioned between ethyl acetate and water. The sol vent
was renoved 20 in vacuo to afford the title product. 'H NVR (CDC13) 8:0.94
(6H, s), 1.60 - 1.80 (44, m, 2.55 - 2.75 (4H, m, 3.89 (3H, s), 4.78
(11-1, s), 7.20 -7.40 (7H, m, 7.52 (1 H, s). Mass Spectrum (El ectrospray
LG MS): Found 489 (VH ). C24H26F8N202 requires 488. Ret. tine
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2.06m n.
salt afforded
PCT/ GB2005/ 004951 Exanpl e
2- (Met hyl oxy) - N-[ 2- et hyl - |

1. ()[2-Methyl-I-phenyl
M Me Me Me To a solution o
(40g; 289.85mmol)
added dropwi se a solution o

m nutes (305.1nL of a 1.9M sol uti on;

15hb:
- phenyl

f

f phenyl

2- et hyl
indry THE C (0.8L) under

an off-white solid (0.893g; 969%.

-2-(1l-pyrrolid
bi s(trifl uoMsh¥0¢867328enzam de hydrochl ori de chiral
-2.(1-pyrrolidinyl)propyl]amne (05)
-2-(1-pyrrolidinyl)propanenlitrile D4

nit
|Tabl@ 2m i n

579. 70mol ) .

Conversion of the title product to the correspondi ng hydrochl oride

25 75 WD 2006/ 067423

i nyl)propyl]-4,6-

al t er net/GB2o0s@i4bnd St ep
CN OXCN NH 5

C, was

rogen, cooled at -78
di butyl ether over 40
After 2h the

reacti on was

allowed to reach roomtenperature and then stirred overnight at this 10

t enper aExr ¢. Th&tructurer e wa ijhnid:heMaassﬁﬁ:tmimh a sat ur daew sol utioh of
NaH (0)J8L) and stirred for 15 mi n@L‘%ﬁ_gE ifuted with water (ca}0.6L).
The phases|{were separated jand the |aq ? extracted with diethylether
(2x1 L). The collected orgganics reLGMS)dABI\/er Na2SO4 and evaporatped in
vacuo|to ge¢t 90g of crude terial e(H'R)tW oi | that was dissolved in
met hanol__(1L) at OC and trefted portl onW| se w 15 _sodi um borohydri de
(21.9309;2 579. 70ptl ). After| 1 Hour [dRoud€38hiMH hen(tb24:Dichioro-Mf1- r oon
t emrpenat ur ¢ the x4 ur,e was| cool ed
Met hanol vapalk a ed i nj vacuo a;w‘q-t""ﬁ E,gous I|c';ﬁz'ase rﬁh?ﬁ?%%"\%eh wat er
(200m) , whs s,&mac wi th DCM (ExammﬁsoThe clitenglymettyllbegzamides wer e
dri over | Na2S@4 %4nd evapor at ed jigpgracuo to get the title product] (519)
as ‘IIo solid, used jnistep 2 Wit Step 2:
(2-Methy -1 -ph - 2{ 1- pyrk ol iRdi ny|IFoypad 391 (MH) neRE.SRichiencrbity- pheny!
aceti¢ aci ¢ salt - Met yI | - phenyl|-¢ EWNLEP! T [Py thyarRing agne from
step | (51 25 di ssql Vedz}l n_i sopr anolﬁé i6 I&}B’B 1§]€bl unes,
relatilve v )I u - efred to [treRuiregd@ditity rg]'fenyl)methyllbenzamlde
(2- rreﬁ hyl - | -phencﬂt*eﬁg rirolidinylgeropyl3amne). To this stirred
sol utiion, |heat'®d at 5 C, was addedq a solution of R(-)a methoxy phenyl
aceti ¢_acid !\_?R R?n 234 M 1) Ln iqnprﬂnannL+(ﬂ 2551 S.valunes_rel ative
vol unes %e| ng r r r ed to the P Found 391 (MH ) (t)-2 3-D|Ch|0r0-N—[[1-
CzHz™CILN,O | (dimethylamino)cyclopentyl](
e ﬂ%’c‘ requires 390; phenyl)methyllbenzamide
me 2,02
5 O P Found 399 (MH) | (x)-N-{[1-(Dimethylamino
0 C7HxoNO cyclopentyl]l{phenyl)methyl)-
N I O requires 398; 2-biphenylcarboxamide
q o 213
6 P Found 351 (MH") | (z)-N-[[1-{Dimethylamino)
O? CaaksoN20 cyclopentyl](phenyl)methyl}-
requires 350; 2,3-dimethylbenzamide
f“‘cu,ﬂ,c
1.96
7 P Found 351 (MH") | (£)-N-[[1-(Dimethylamino)
O? CazHieN20O cyclopentyl}(phenyl)methyl}-
requires 350; 2,6-dimethylbenzamide
,c cu 1.87
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quantity of [2-nethyl-I|-phenyl-2-(1-pyrrolidinyl)propyl]amne). After 1.5h
the m xture was 30 cooled to roomtenperature and then left stirring at this
tenperature overnight. The solid was recovered by filtration and washed
with cold IW@@Q@H% This solid (40.5g) was 76 WD 2006/ 067423

PCT/ GB2005/ %7¥3spended in isopropanol (0.648L, 16 PETGH2MYS0e48S1at ve
vol unmes being referred to the quantity of solid obtained in the | ast

filtratrpnTstep) —guheatepg—ats 666~ 2} toes T ] t vet ni ght
and r:*co%/)eﬁ ed b i,l%J i on Thpis soﬁ@ﬁdég%@g)? &ZM‘LFQ lamgﬁfnﬁo)’

isopr_crpanol (056T6t I8 Vol unes, r gl GshlufGeol unescysiopagfyiehenyhmethyih  he
quantijty off sol F Bbtcai ned in the rh@.ﬁrresfabét rat ShetlyRB %meﬁ?@xﬁeat ed at 60C

for 2h and|at ro enper at ure overn%(g F ecover e iIT'trat| on.
This solid{(37.8g) was suspended in} propanol benzamise, 20 vol umes

rel atifvegvorumes~Qeing ref efre 10 ((Fgnd w -9 Hidho | the
| ast fliltration , heat ed at 60 f or an()tl at roomtSa nperat ure

over ni|ght, |t hefi* Jr ej by filt rﬁ-ﬁ:’ﬂm *ﬁfh’@ soi"m'?"l':ﬁ@O%'}Y“M@ﬂhs bended
in isgpropgnt 2O1% L0 vol unggquies4od;i Ve VRkIES- (@mu@gmgmpwr red to
the quantify o nedlnthelast ?Jélltratlon step), and hepted at
60C fo¢r 2h|and then filtered at rodm ur e| PEAFRRIAE| | 4 (34g) s

suspended iin i sopropanol (0] 850L, 25 volunes rel ati ve vol unes bei ng
referr 4tn;fhn qum+|+4f4 col-id nbj:aunnrl_lnf n_last f||tpatign Step)1

S~ 4L M aa ~ ) +He—1t

and heated at 60C for 2h and filtered at roomtenperature. This solid
(31 ) was suspended in isopropanol (0.787L, 15 25 volunes, relative

{1 trati ortterus 0 Ehee A rganlnSin e Roat B RoWime b AL and 1 ner

filtered t{rifyairomethyljbenzamidaeaantiomdrZ/g) as a white solid. St op 3:

408l B B0 O © (w0

2- (et hyl owethyiheBzdmidé £0i(250m; OrbStrimdl))wesrseparategicy sefid-ptparali@e dhinahol ) in  dry
DCM (400 4. 31mol )
foll Omdntl)iplaé‘go%g?@?ﬂé‘@%ﬁ?ﬁ%ﬁ:ﬁ@w}@gé? o) V\%@m;i F\.e@g@]ﬁﬁ é'gig %%r%oom .

t enper at urtidle ppaiusk enantionpenhi8gmo); ShiratHRE *988% eevent was evaporated in vacuo
to get the title product (23.59) as a yellow slurry used without further

purification. 30
10  Semi-preparative chromatography conditions

Column: chiralpak AD-H 5 um, 250 x 21 mm
Mobile phase: A: n-Hexane; B: Isopropanol + 0.1% isopropylamine
Gradient: isocratic 15% B
Flow rate; 7 mi/min
c 15 UV wavelength range: 225 nm
Analysis time: 45 min

Analytical chromatography conditions

Column: chiralpak AD-H 5 um, 250 x 4.6 mm
20 Mobile phase: A: n-Hexane; B: Isopropancl
Gradient: isocratic 15% B
Flow rate: 1 mi/min
UV wavelength range: 200-400 nm
Analysis time: 25 min
25 Ret Time: 6.5min (Enantiomer 1); 10.1min (Enantiomer 2)
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77 WD 2006/ 067423 PCTI GB2005/ 004951 Step 4:

2{ Met hyl oxy) - N-[ 2- met hyl - | - phenyl - 2- (| - pyrrolidi nyl) propyl]-4, 6-

bi s(trifluoromethyl)benzam de chiral (Bl 5 I / FF --~N\ HF M M
021H Me F C [2-Met hyl -1 -phenyl -2- (1-pyrrolidinyl)propyl]am ne
R(-)a met hg/%léﬁ'ﬁgﬂ%z acetic acid salt C5 fromstep 2 (2‘235’(?/33:9058&1?61) was
suspended in DCM at 0C, treated with 1M NaCH solution (86nL) and stirred at
roomtenpe fON. tHyfaim fddwivas added,

t he phasesEgie'ggir%;t1eg [gﬁ( Imt"Ee aquie%&ghoﬁgmgn{racmaﬁpéiﬁ §Ix300rrL) The
col | ected B?'b’ém'ﬁ% Berle dried over Na2SO4 and evaporated in vacuo to get
12.3g of white solid that was diluted with dry D under nitrogen
and cooled 10 at OC. To this solution was added t e (23.92n;
172mml ) and a sol uti gp-=gf 2- Lnethyl oxy)-4,6-bis bt hyl ) benzoyl
chloride fromStep 3 ifn o PCM P 190mM of a &1 n DCM of the
step 3 material) over 8 The reactro stirring at room
tenperature for 2Mbowj 2 quenc e Wﬁ - }sol ution of
NaHCO3 (ca. 450m) e phses wer e separ at ed and the or

15 water (500nl), Me. ed oM, Na2SO4 and evaporated in ydguo e get crude
material that was purified by silica gel flash chrong phy eluting with

DCM net hanol 97/3. Evaporation of the solvent afford t| tle materi al
(26g) as a pale yellow solid. err Step 5:

2- (Met hyl oxy) - N-(2- et hyl - I - phenyl - 2- (1-pyrrolidi nyl)propyl) 4 6- 20

bi s'(\p fl u6r MUmylof benémwmmebwlcwwmm}mmemamme D3 enantiomer 2

| _
- phenyl 0{61/ r ro [ d| ny rop ‘f?‘e‘“y'ge%’r"'s%t r??cf 0 10 g %OGTFenzl)ém Je E15
fromstep B ’0’ enzgglaqu drata/a@ Q92g.s 916msep!) ﬁn‘élr@s-mﬁ?yl( 8sa st {Boowely
cooled to BerﬁQOb éirﬁu%rﬁ% DCW(T%M WY sHakem i?T20RCrnd MixirBWhasSiiteRid dndlthe™;

21. 49mol ) he sol was collected by filtration, washed with

di et hyl et fesin washed, wilyy DGM 48 x 2@')o@m?rf§ﬁt°r96r"@$emf%'a§hqq withegatrated (9. 1)
as a pal e y&lib®WdrBhérficarbonate (20ml), the layers separated and the organic layer appiied to

10 a 29 SCX cartridge. The cartridge was washed with DCM (2 volumes), 50% methanol in
' DCM {1 volume) and methanol (2 volumes). Elution with 1M ammenia in methanol (2

volumes) and evaporation of the solvent afforded a colourless gum. Chromatography on
silica gel (10g) eluting with 0-100% ethyl acetate in pentane gradient afforded the title
compound as a colourless solid (0.14g; 86%). 'H NMR (CDCls) &: 0.90 - 1.15 (1H, m),
15 1.20-1.38 (1H, m), 1.40 - 1.55 (2H, m}, 1.60 - 1.75 (2H, m), 1.79 - 1.90 (2H, m), 2.22
(6H, s), 2.28 (6H, s), 5.15 (1H, d, J = 6Hz), 6.98 (1H, d, J = 6Hz}), 7.10 = 7.15 (1H, m),
C 7149 = 727 (3H, m), 7.29 - 7.35 (2H, m), 7.39 - 7.43 (2H, m). Mass spectrum
(Electrospray LC/MS), ES™: Found 351 (MH"), C3H3N:O requires 350. Ret. time 1.90
min. The title product was converted to the corresponding hydrochioride sait (0.150 g).
20
Example 12: N-[[1-{Dimethylamino)cyclopentyl}{phenyl)methyl]-2-methyl-6-
(methyloxy)benzamide chiral

Mew

Me-..)“

Me NH, Me OMe
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78 WD 2006/ 067423 PCTI GB2005/ 004951 Exanpl e 16:
2- Brom) N-[[ 1- (di net hyl am no) cycl opentyl ] (phenyi) nethyl]-6- nethyl benzam de

chiral I I\/IeN\ Me~N\ -~ Me/ HN &Ztt~. Me/ NH2 Me Br ¢ To

{1-[am no(p 8 I ] cycl opentyl } di net hyl am ne D3 enantioner 2 (50ny,

0.23 5 rrrmr‘? 5nTL) was added 2- br onp- 6- et hyl benf&T@WS@"@iDBng,
0.5mmol ), fol I ovved by 1-hydroxybenzotri azol e (45ny; 0.3mol) and PS- DCC
(400ng of A rﬁ.xnv@b(g [aIn%IBn@aya) qunI mlefHylaffing 85 end zrzgom

tenperature for ca reacti o xture was filtered throl

phase- sepafal Ml 31“?‘?‘“‘6‘(}!@ @ﬁ@y'f’ﬂ'ézqq “?qdr ®:2009; 1 Zrragol)} FH”%’QPQ’I‘Z@F@GO'&q ueous

sodi um bi caydaeabass gl 1.2l afd PSLBEE (1 HAY 413 Wbl reﬁam%m 3 Hin@pmaseMt hr ough
anot her ph e%ar ation car [le dge and | oaded onto X cartrl dge whi ch

S
was el ut ed?m'hw gied HgoiRys ﬂ'@fmmw?fo% I‘I‘é{ haatyreler ag¥RYanol
and 1M anmesdiaminydivgém aadbnatd be NayRe Sépafatéd rdlighCa pliaset depamativ® cartriigapor at ed

L T o sk Bt o &
s), 2. 33 ((Nﬂ) ang, thén ﬂrﬂtl'(aholl-(xZ)jfoﬂovléii by GMzmmenid® méthlaholbrE\&boraﬁnriLGf the 7. 15
Veos Smect FRIVET ATtaTed iR pomEiig whigh aa Charstiptee, “HAWRIGRGH) Rotydsr

requi res 4140 (Refm), t1|2m—14931lm m), 1=20eAPJ60 (2H,:m), 1.60 — 1.80 (2H, m), 1.80 - 2.00

(et ny10rt bS8 BTl PaE @at RSB 536 BTN T Wb oR I ahirdon

PCT/ ﬁOPSBBﬁMBEYQ (1A, dj Xt=uBHz),0T.10 {)H, br s), 7.15 — 7.30 (4H, m), 744_ (2H, m). Mass
2T SoBAEY e alokoy  EANSE N REPRURA"EatBl T oo ABCkhe
1- hydr oxybé&:$2ammin. dbketite progubt wae corivéged)to the BormasbdndimginyERiChiodids sgjt (01348l ) i n
DCM (16rrilD)CR}F%2dsti rred for 16h. The reaction m xture was then partitioned

bet ween saturated aqueous 5 sodi um hydrogen carbonate and the
organi 831 ayer separ ated, washed with brine, dried and evaporated. The

exane 0t 5 ABB, 0 Sl IR aricol B Bteenimi) A aRhithy | SSC'G T

benzamtde chlral

Me Q'/Q -_— M:ﬂ? l-miI (o]
N
Me NH,

Me e

A solution of 2,6-dimethylbenzoyl chloride (1.7 g, 10.1 mmol) in DCM (10ml) was added
20 dropwise to a mixture of {1-Jamino(phenyl)methyilcyclopentyl}dimethylamine D3
enantiomer 2 (2.0 g, 9.2 mmol), and triethylamine (1.4 mi, 10.0 mme!) in DCM (40ml) and
stirred at room temperature for 2 h. The mixture was washed with saturated aqueous
sodium hydrogen carbonate, the organic layer was separated through a phase separation
cartridge and then evaporated to a white solid. Chromatography with eluent 50-100%
25 ethyl acetate / pentane, then 0-10% methanol / ethyl acetate afforded the title product as
a white solid (3.1 g, 97%). 'H NMR (CDCl;) 5: 0.85 — 1.00 {1H, m), 1.30 -1.55 (3H, m),
1.60-1.75 (2H, m), 1.78 — 1.90 (2H, m), 2.21 (6H, s), 2.31 (6H, s), 5.19 (1H, d , J = 6Hz),
6.79 (1H, brd), 7.02 (2H, d, J = 8Hz), 7.16 (1H, t, J = 8Hz), 7.20 - 7.35 (3H, m), 7.43 (2H,
m). Mass Spectrum (Electrospray LC/MS): Found 351 (MH"). CzH3oN20 requires 350.
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(332ng; 66% . 1H NWMR (CDCI3) 8: 0.90 (3H, s), 0.98 (3H, s), 1.66 - 1.75 (4H,
m, 2.31 (3H, s), 2.44 (3H, s), 2.60 - 2.65 (2H, m, 2.69 - 2.74 (2H, m,
4.82 (1H, d J = 3Hz), 70010(111 m, 7.09 (11-1, m, 7.11 (1 H, br s),
7.23 - 7.33#5@9@7 .41 - 7.43 (2H m. Mass C Spectrum (El ectrospray

LG/ MB): Fou . C23H2935CI N2CS requires 416. Ret PCT{GBIMSBO0498I i n.
The product was dissolved in nethanol and 1M HCI/ di et hyl ether solution was

?ddeg dr OPREE Qinie02.0NRinst Thé White Golid ipRidluct’ Wae bomegéa |tg GhétHO! %amds?\gmn ature
or m n was eva rat reduced pressure. It was

r edi ssol veHbﬁﬁewﬁﬁ%%‘€@3ﬁB‘Fﬁﬁ% %%'ﬂ 0QEVARAMIBd pressure to yield the
hydrochl oride salt as a white foam (320ng). Exanple 18:

O e 8 SHEL AR ol o e bR o

NH2 Me05 CF2,6-diméthylbénzamidechiralr r ed sol ut | on of

S ormol ) 108 TLEE RYe R B8 g s o e Lon LS o e 1 B e sba el s 3 4.
ditrifluor mmmmﬁmmumzmmwx o#dpmplythloc(hbl) Lpder rﬂtrcfgkmmti)tha mixEEA/ (5rrfL)
driopui se | S4EGutbd U Toorl Winbaratild 1P 9o 3Gl i VRS mRhE RS el RAGRL iy OON a
nmper a ure an ur a agueous so |car onate sol uti on
(40ml) addéhbur,faoled aitrpomuta@pmatur@@nd chlﬂeq)elr @iCufos thour. Aftehfurthére3Gninti on

m xt ur ¢q ' C r organic
phase eva orgﬁg@%ﬁgﬂé thers é’ﬁce "ress IH{ eﬂegsqvgﬁgh\t/vaa{;& géjﬂe%‘)%@g? 067423
PCT/ 2005?@@5@29 qftﬁ'smatwl Pﬁaa“hﬁ? m'ﬁum of DCM and chromat ogr aphed on

sili gel eluting with O to 95% ethyl acetate-pentane m xtures. After
evaporating the collected fractions under reduced pressure, redissolving in

DCM and evExpalei13s: Fnmaulation of NellTodinathylaming)cyclppentydpheayiimethnd-26nt ai ned

as a col OUBinﬁﬁﬁyl%htﬂnfdla&ﬁﬁl 74% . '"H NWR (CDCI3) 8 0.90 5 1.05 (1 H, rr)
1.25 -1,60 2.20

353 (Rhr 49 5ms o b FCimelyiane Iy prent(ohishylimathyli . Ssirnathyl Behzarioe s AL - x)

7.44 (2H, BdibsovedoR 7l bof myyou\@ﬁzw Srmu oA He&@béloamaWasL%B@ anfraxed 489

VH C24H26FBN2Q2 r equi res i
( ) suspension was ho ogentsed wnﬁ a hlg% shear mlxer 1Jhe resulting concentrations were

1.5mg ml" of active ingredient and 30mg mi"* of Methocel excipient.

20 Exampile 14: N-[[1-{Dimethylamino)cyclopentyl)}{phenyl)methyl]-4-fluoro-2,6-
dimethylbenzamide chiral

C Me-..)“

Me~ — Me HN_ .0
N

Me NHz Me Me

F

To {1-[amino{phenyl)methyijcyclopentyl}dimethylamine D3 enantiomer 2 (0.904g;
4.147mmol} in DCM (45ml) under argon at room temperature was added triethylamine
25 (0.573ml; 4.15mmol), followed by a solution of 4-fluoro-2,6-dimethylbenzoyl chioride
(0.773g: 4.144mmol) in DCM (5ml). After 16h. the reaction was washed with water, dried
with MgSO, and evaporated. The residue was chromatographed on silica gel eluting with
an ethyl acetate — hexane 0 to 100% gradient to give the title compound (1.57g; 100%).
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10 Exanple 19:

4-Chl oro-N-[[ 1- (di net hyl am no) cycl opentyl ] (phenyl ) net hyl ] - 2- net hyl - 6-

(rrethylthi o)benzam' de chiral it MteQl-ro M p\ M NH2 M HNO MeS/ Me
A m xt ug@o am no( phenyl ) net hyl ] cycopent yl ) di met hyl am ne D3

enant i omer ?026 0.93mmol ), 4-chl oro- 2- net hyl - 6- ( e PRYIGBAISPMEFIZ 0i c

aci d (obtainable as C 15 described in F.P. Doyle, J.H C. Nayler, HR J.

VWaddi ngt on d 1 9 2ny
vagdi ng IH%gﬁl'ﬁdd@ﬁ%@ 1‘60'?‘“-4 Fﬁzqf%%g?@g%?qgeo%?% (2A; %dfﬁo eoe )
was sti rreél'-"ﬁt(2 'dﬂhzt?é‘-‘n@b# éi 1%351 (66t MhSABd1H. hftariuj §Hah 6. 13 ( 6nﬂt—e9r§ldz ature

for 90h. Ta;%nasswhtbng)rﬁﬁ@u@@(mewrmm Vashadasy § ctrd tHi@draShraplueous

sodi um bi carbohat e (50 nd t or gani c &séer separa %_820 passage

through a bHHsS: %%19&&59. b&zaﬂa%@ reqyjges aﬁefctlmabeQWs Oé’ﬁerbéﬁ‘éd t he

resi dueg di ﬁﬁ@H‘é%’vdd“mam@&\Ehde MM HOGMhietheF Wad HRHED i Maestirn@l sdiutibF ande!
eluting with - . 100% et hyl acetate - pentane. The fractions were conbl ned

and evapor %@’t”é’lﬂ eantieyed atIaem demprratuea for Sypinues. o The elutian was:thep evanerieq 200rrg

5299. NNBe(' QBGbé’d r%ss&e %drssdlvemn(lj&M ahd evdpofdted 4t @'ﬁuée’d‘breg@ure 17R® - 1.76
(2H m, 1,80 (3H s)

5.11 (1H, WSU'H"Q:f"GFrz as 8"@4‘0( 1?51%’%1’(5 ’e‘?‘%’eéﬂﬁssw? 0 e('lyfi‘?ch‘?f'de St Was (1H,

m, 7.20 -oﬁalﬁédés?dﬁwhitéfoaﬁmﬁasg)? 50 (2H, m). Mass spectrum (El ectrospray
LC/ MB) 0 Found 417 (MH ). C23H2935CI N2CS requires 416. Ret. tine

2. 03m?1 The title product was converted to its correspondi ng hydrochl oride

? ?l)t2 210nGjamfis 1w¢1£-maﬁym&7)48qz-ﬁ@]fhfﬁawfa-gpﬁﬁrlr§lalinylﬂirop?pa,s- o
- - _D_ (D : rrolidin enyl pro - 3-
(trifl uoroﬁéhﬁb&?r %‘%@gé‘%cﬁ Diere ve Ve N M PAC N A~ N AN HN

O M M C5 CF3 A mxture of
(2-methyl -2-(2-meth | - pyrrolidinyl)-1-phenyl pr anm ne P26 (0. 150g;
F F
: NH, Me Me F
F
Me F

Me Me

To a solution of diisopropylethylamine (0.915ml; 5.37mmol), 2, 4-ditriflucromethyl-6-
15 methoxy-benzoic acid (0.511g; 1.78mmol) and (+)- [2-methyl-1-phenyl-2-(1-
pyrrolidinyl)propyfllamine D6 (0.501g; 1.74mmol) in DMF (50ml) under argon was added
C HATU (0.676g; 1.78mmol) portionwise. After stirring at room temperature for 3h., followed
by standing for ca. 2 days the reaction mixture was purified using an SCX column and the
resulting product partitioned between ethyl acetate and water. The solvent was removed
20 in vacuo to afford the title product. 'H NMR (CDCl;) 5:0.94 (6H, s), 1.60 — 1.80 (4H, m),
2.55 — 2.75 (4H, m), 3.89 (3H, s), 4.78 (1H, s), 7.20 -7.40 (7H, m), 7.52 (1H, s). Mass
Spectrum (Electrospray LC/MS): Found 489 (MH"). CasHx6FsN,0; requires 488. Ret. time
2.06min. Conversion of the title product to the corresponding hydrochloride salt afforded
an off-white solid (0.893g; 96%).
25
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0.647mm1), 2-chloro-3-(trifluoronethyl)benzoic acid (0.174g; O. 775nn01)
EDC (0.149g; 0.777mol) and HOBt (0.020g; O0.148mmmol) in DCM (4nl) was
shaken at room tenperature for 66 hours. Saturated sodi um hydrogen
carbonate (Bm) was added and 10 shaking continued for 0.5 hours. The
organi c | aydVOae0F4a2ed t hrough a phase separation car troroggommiasppl i ed
to a 2g SCX colum. The col um was washed with DCM and net hanol and the.

product el ted anol . The, crud uct ~was purified
by chromat g?ﬁﬂigyfsg 5%9{% E-{J g‘;‘é ﬂ??wg'z'j?'?ﬂ"eﬁdiﬁl'&ﬂ%’ﬂﬂﬁ acetate in
pent ane gr aw(motmaﬁﬂmzauhﬁ:ethwrecmmmfhl aRernativmetiioddf enanti onmers.

15 For the less polar pair of enantioners (0.170g; 60%. 'H NVR (CDCl 3) 5:
0.97 (61-11, s), 1.05 (31-1, d, J =6Hz), 1.50 (1 H, br m, 1.70 - 1.85
(3H, br m Steép TGt} 2-Betyl-Jphenyld-(1-pyrddlidinyBprépydfamide B5)m) , 3.15 - 3.20 (1 H,
m, 4.73 (1 H d, J =2Hz), 7.20 - 7. 42 (5H m, 7. (1 H t, J = 8Hz),
7.75 - 7.79 (214, m, 7.84 (1 H br s). Mass spect rgm\N%

ES : Found 439 (MH ). C23H2835CI F3N2O requires 438 ) ..
title product 20 was erted to its corres a#0r ochl ori de salt. For
the nore polar pair of en ntlorrers (0.100g; Wy 'H NR(CDCIS) 5: 0.95 -
1.10 (91-11, m, 1.4(: mTt—o3~—*I. m, 2.60 - 2.67 (1
H m, 2.85 - 2.93 (1 H, é35-340(1 76"'(21H d, J:
3.2Hz) 5§7.20 - 7. 45 (51* n1M3760(1H br € 7. e 780(2H , 7.84

(L0153 08 LA W'é‘ﬁ%’p%‘ﬂ%@"‘*fﬁ%rw'ﬁﬁi oot Wmﬁ"s

conv®t ed {QBL)wusdergutrageneeoledral-18/Gr weshddsied deopwigera scau_tlom@f zml Baiunis
PCT/ GB2005GBQ&P§tﬁﬁr @@WP'rﬁin&éﬁ >ﬁsosmlh of a 1.9M solution; 579. n"? ). After 2)h the

(3)-3-Bronp enyl -241-pyrroli
benzani de (gaclign wap aligwed,te repgh m,om/éersperatpfﬁ PEd Ehwen @B"@%Sﬂemlh @trainis
1. 42mmgh / gierﬂﬁsatafedemeam&mrewam&fnumt d@ \Qﬁmwaturaed Fm@m&%( NERcBEM 1: 1))

foll owed b the addi ti on of 3-brono-2-nmeth benzoic acid_(0.011g; 0.05mmol)
in 1:3 NvPOl@ndostised fohdStiBHtes andediltad. wﬂfpw@ﬁﬁn(seﬂ(ﬁk) The phases ‘were

pyrrolidi n&%ﬁﬁt@@)ﬂnhatﬁb NueBuy Babkl beitrdbdtp WitR| diethletheM(HA LR 5 M- caﬂeaea eaction

was all owe o mx for 60h. Fallow ng this PS-isocyanate (0.068g, | ol ,
1. 5nmol / g) O%Agics were dried over Na;SO, and eva orated in vacuo to get 90g of crude material as

a yellow oil that was dissolved in methanol (1L) at 0°C and treated portionwise with

15 sodium borohydride (21.93g; 579.70mmol). After 1 hour at 0°C and then overnight at

room temperature the mixture was cooled and quenched with water (ca.0.5L). Methanol

was evaporated in vacuo and the aqueous phase, diluted with water (200mL), was

extracted with DCM (3x800mL). The collected organics were dried over Na;SO, and

C evaporated in vacuo to get the title product (51g) as a yellow solid, used in step 2 without
20 further purification.

Step 2: [2-Methyl-1-phenyl-2-{1-pyrrolidinyl)propyl]amine R{-}a methoxy pheny!
acetic acid salt
[2-Methyl-1-phenyl-2-(1-pyrrofidinyl)propyllamine D5 from step 1 (51g; 234mmol) was
25 dissolved in isopropanol (0.765L, 15 volumes, relative volumes being referred to the
quantity of [2-methyl-1-phenyl-2-(1-pyrrolidinyl)propyt]lamine). To this stirred solution,
heated at 50°C, was added a solution of R(-)a methoxy phenyl acetic acid (38.83g;
234mmol) in isopropanol {0.255L, 5 volumes, relative volumes being referred to the
quantity of [2-methyl-1-phenyl-2-(1-pyrrolidinyl)propyllamine). After 1.5h the mixture was
30 cooled to room temperature and then left stirring at this temperature overnight. The solid
was recovered by filtration and washed with cold isopropanol. This solid (40.5g) was
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PS- C03 (0.068g, O.Ilmml, 1.5mmol/g) were added and allowed to m x for

anot her 24h. 10 The reaction m xture was filtered and passed t hrough an SCX

bl ock (500mg) (pre- wetted with DCM. The content of the Robbins block was

washed with _nore solvent (DCM THF, 1:1) and allowed to pass through the SCX
whi ch was t FEQA2REAETAE with DOM (2m x2) and nethanol ( 2MCT/GEPLS/ATIS SCX Was
then eluted with 0.5M anmmonia in nethanol and the product containing el uent

ted
(B bot rosps aipefidgqlbiSodrol (EaRipAB oS, HBlive Wiies By healBhEL™ |
2. 64ni n* ERuansityeof2solid obtained in the last fitration step), and heated at 60°C for 2h, at room

(t)-2-Chl O'Eé?né:é#t[n%{&@fﬁbﬂt Ay '?'Qéd?vé éﬁo]'l( Wllﬁ r(?é y Jlaso’suspfnqzed in

(trifluoronet benzam de

sol uti on ofsoemeamh(%ﬁkﬁl( t1!5|vplyme@rr@ﬂqw¢ y@ewz&Pema&@farrww@sgtua@'tmmﬁyn) in
DVF - (2§ml hpRmedd i Eﬁﬁaét&'l@%ﬁ S0éb) ﬂm%ted at 60°C for 2h and at room temperature
(t)-([am no(phen H%?B ogl#é‘ymo enty d) ylamne D29 (1.08; 60mm|) and
HATU (1. 238voright ok o lori TR SalE 7 Bl vas FSREAHEN IS9piapaBal 1 bom
Eggg/e{)g;zrz Esé'% 2]) g\gi(l)USr%% Zélél% \BME\t e%\b%ﬁ@frafeﬁﬁd ﬂ{ fhteldmamg? %ﬂtsolﬁﬁtfbltéilﬁb’ﬂl in 83 WO
erl, itione et ween
acetate an %ﬁt@ﬁ?%ge@r @'é‘?]%?,a 3@?&0 &é@%ﬁ“gé ’%maiwﬁ%a"?fn'@h‘f P\%f‘r ate
e\éapor ?t ed rédgvéfé@ll:@_ flrt_Tahbndemis ednd)(sacbngw twasa@t . slpsmitegtmdswop%fgl d eM2L, 25 .
chromat Qgr a on si.lic usin ! et her
o ol S6ved ekl G S S e o e bonfiy A sohE sblainaconobe st 10
( CDﬁltrattorﬁste;S) dndheatedd 609 for @h and@th@i fifeted as'))omﬁeri:péréﬂxel Thig solid

7. 23 11 H
Spect rum ( EP0L s Blspafeqin ibprondbal § apl, 28 oy e it o 530
requi res 4idtheReantity pfreolid.cbthinad. in Ebeplast] fitr2idn step), and heated at 60°C for 2h and
(t)-2-Chlo y |,
(phenyl ) me'?~ @er% L g']bf H tl%‘rriﬁ\é %&%ﬁeﬁﬁﬁy‘lﬂ%&;‘ﬂ%ﬁd’z a%crg %@éﬁ rﬁ/bﬁ)s%'ﬂf\%la}:ol (é)q%

25 volumes, relative volumes being referred to the quantity of solid obtained in the last

filtration step), and heated at 60°C for 2h, cooled down to 40°C and then filtered to get the

title material (27g) as a white solid.

Step 3: 2-{Methyloxy)-4,6-bis(trifluoromethyi)benzoyl chloride
20

HO ..o Cl o
M0015,CF3 MeOé/CF
c ———
CF, CF,

To a solution of 2-{methyloxy)-4,6-bis(trifluoromethyl)benzoic acid (20.2g; 70.14mmol) in
dry DCM (400mL), at 0°C, was added dropwise oxalyl chioride (13.4mL; 154.31mmol)
followed by dry DMF (5 drops). The reaction was allowed to reach room temperature.

25  After overnight stirring the solvent was evaporated in vacuo to get the title product (23.5g)
as a yeliow slurry used without further purification.

30

77



~NCFA Me NN CFa M HH To a solution of

(t)-2-chloro-N-[{21-[(24][ (1, 1-di net hyl et hyl ) (di net hyl ) si | yl ] oxy}

et hyl ) (et hyl ) am no] cycl opentyl } (phenyl ) met hyl ]-3-(trifl uoronethyl)benzam de
D30 (0.390g; 0.685mmwl) in THE (10m ) was added tetrabutylamoni um fluoride
(1M sol utionYO26A¢I23} 6rri; 1. 6mol ). The reaction m xt uPET(GEB30ES0DGE t O
stir at roomtenperature for 15 4 h. The desired product was isol ated by

col um chr Uk T 0% _ 9 ' - pentane, the
sol vent mg’%ﬁﬁ{@?‘ﬂaﬁmﬁﬁw@%@ﬁg’{? Qﬁp;{rﬁﬁﬂﬁig?%%@h '?; | oaded onto an
SCX cartri Slgitrifiugeamethylibenzamide chivab (E48:t hanol fol | owed by el ution with 1M
ammoni a in nethanol afforded the title product (17 , 739 . Mass Spectrum
(El ectrospray LC/ M) .. Found 455 (MH ). C23H2e35 02 requires 454. Ret.
time: 20 2.09min. ¢ Ny e 24:
2,6-Dinmethyl -N-[[1- '

ﬁ)enzam' de

chiral 25 O - Pwge-,' NHZ Mel~-N H I \ 20061067423
PCT/ GB200S/ 00495 Toja sol uYTom or 2 6-di 0. 100g;
0. 668nmmol ) i A

| @Fd DI PEA (0.12ml) \3@

{[ am no( phenyl ) netMXl ]cg’I 20pentyl } net hyl am e pMeenant j
0. 608mmmol ) and ey Me. 254g; 0.668mml ). The resulting$n xt al | owed
to stir at roomtenperature for 3 days and then the rgted of f
under 5 reduced pressure. Residual material was partitioned between ethyl
acet at e an{R-Methgk1-phenys2{tpyrrditinyiiprepyllamitie t Rig)aomgtinoky pheryyt raceics acid i sall

(Naﬁu apd e r al,ed r.esi ter i lved i (2m)
and aéedﬂgrr?t é.étgé)‘% @@ ggg'{%rﬁ}ogg\gﬁ %?&r% ﬁV\? ?*4 %cgtt'%g%dn\g'ﬂhg@ol ol | oned
by el uti onsolutidn (B6MLxand stied at reethtemperatifré derd2d mirutes. t Te the pixtute svater 155ny;
76%. '"H N )i - - , , s),
5.07 (11- 1!@40 ',{Es g;‘.% a("gﬁ‘-"it,hg' rﬁ}',agef.( %ﬁ;«d}%? 7%3 iﬂe %ﬁﬁ“ﬁ'@s@z’ §5‘§?&‘(2‘§% %ﬁ DCH
( El ect r ospf2xp00raLvShhe collected organics were dried over Na SO, and evaporated in vacuo to

get 12.3g of white solid that was diluted with dry DCM (200mL) under nitrogen and cooled

10 at 0°C. To this solution was added triethylamine (23.92mL; 172mmol} and a solution of 2-
(methyloxy)-4,6-bis(trifluoromethyl)benzoy! chloride from Step 3 in dry DCM (190m! of a
200mL. solution in DCM of the step 3 material) over 30 mingtes. The reaction was left

B. 124q;

stirring at room temperature for 2 hours and then quenched with a saturated solution of
NaHCO; (ca.450mL). The phases were separated and the organic one washed with
15  water (500mL), dried over Na;SO, and evaporated in vacuo to get crude material that was
purified by silica gel flash chromatography eluting with DCM/methanol 87/3. Evaporation
C of the solvent afforded the title material (26g) as a pale yellow solid.

Step 5: 2-{Methyloxy)-N-[2-methyl-1-phenyl-2+(1-pyrrolidinyl)propyl]-4,6-

20 Dbis(trifluvoromethyl)benzamide hydrochloride chiral
2-(Methyloxy)-N-{2-methyl-1-phenyi-2-(1-pyrrolidinyl)propyl]-4,6-bis(trifluoromethyi)
benzamide E15 from step 4 (10g; 20.47mmol) was dissolved in dry ethyl ether (200mL},
cooled to 0°C and treated with 1M solution of HCI in ethyl ether (21.5mL; 21.49mmol).
After 0.5h the solid was collected by filtration, washed with diethy! ether and dried at 45°C

25 overnight to get the title material (9.1g) as a pale yellow solid.
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C Found 337 (MH ). C22H2BN20 requires 336. Ret. tinme: 1.86m n. Exanple 25:
(t)-N[(21-am nocycl opentyl) (phenyl) net hyl ] -2, 6-di net hyl benzamde -~/ O M

Il OM N\V!" HZNH\ M M 15 The title conmpound (1.14g; 71% was
prepared fromthe catalytic hydrogenation of (t)-N

[{1-[bi s( ph&YRHNEEIH) ani no] cycl opent yI } (phenyl ) met hyl | - BCHGHM80M5oenzani d
e D34 (2.51g; Smmol) over 10% Pd/ Carbon (0.4g) in 3MHCI (8m) and et hanol

(150nt) ingg Ie”id-éfa SRIRT1 BirhtRYIaflfid) &y Cispbnityl)(PRéhyi anol - was
evapor at ed O?TBI n va 1 [[tt( ' ﬂ{'adual 6"malt ern:tg( vvas”partli-lboned bet ween
DCM and so&!ﬁ?ﬂﬂ'hﬁ"ﬁaﬂﬁ%ﬁ‘ﬂ@'sol ution and 20 dried (Na2SO4) The filtrate was
reduced in volune by evaporation in vacuo and | oade ont g.an SCX cartri dge.
Washing with DCM then nethanol followed by elutig ) ia i
met hanol afforded the e pr aduct (90ng, 889%) . < @
1.96 (10H, n). 2.23 ( 0% (1H, n), 7Me% o NS
7.22-7.41 (6H, m; : ' (El ectrospra
C21H26N20 r equi reMoEQ)ﬁ NQL~ Zting I.09 85H
PCT/ GB200S/ 004951 anpl ;
() N-[ 2- (Di et hyl aniM®) - 3- INHY oxy- 2- met hyl - | - phenylpeopy
di net hyl benzam de di astereoneric m xture McZN a Me2N H Me Me2t BuSi O
HO 5 A solution of
(t)-N-(2-(di methylamno)-3-([(1, 1-di net hyl et hyl )(di met si 'yl Joxy}-2-methy
| - ~/ 1-phenyl propyl)-2, 3-di net hyl benzam de D49 ; r;a 0.12mol ) in THE
(5mM@was ff Peﬁt[@@'"ﬂmhﬁ"ﬂ)%ﬂ‘ﬂﬁ%?eﬂwl}@'E‘FMBUF% R WFLR)@Q!EQ (9:2v
tsol u o? | FrddifFin @dmﬂ(s?ﬁ aasnutdhe@rzﬂbmﬁhfs .ﬁbmyuué&o&t 'aérHeQOBﬁmgf @®Mmol),
enper ature over e mxtu ure
chr omat ogr ?&Hﬂ‘ﬁf Q: Hﬁd’(’ﬁbégmﬂ%zf’k 4%'?‘9'(2 ’UE'HSI aad f’%dﬁ)#ét(‘ﬂ@hmga%e%%wwg
pegt ane) E Maazhgooszri:ﬁnot)mdt ihke| mixteehaked £t 386Mm; teﬁaeﬁature ForNDR2 (el 3’2:38 0.73
and 1.14 3 2.48
(Bry ' sjescigmdiss ws e Yiroudn' s sy sethiath Soidal andline ity fTsa s )
6. 83 and 7wl saflurdted ajuddus d;):)dluﬁ\IW cafbdrfatd ot al)mnbr Thi lowérdayes (wast remaved,
,E Flng(:tl Qipﬁgélseﬁ cE‘{lrouah another phase separat:L on( Mn_'ln}lge an& loa%Ng %Znﬁn an% rer?ndgé 0. Ret.
which was eluted with 2 column volumes each of DCM, 50% methanol-DCM, methanol
and 1M ammonia in methanol. The product containing fractions were evaporated to
afford the title product (82mg; 82%). 1H NMR (CDCI3) 5:0.95 -1.10 (2H, m), 1.40 -1.60
(2H, m), 1.60 - 1.80 (2H, m), 1.80 - 1.90 (2H, m), 2.23 (6H, s), 2.33 (3H, M), 5.13 (1H, d J
15 =6Hz), 6.97 (1H, brs), 7.10 - 7.15 (2H, m), 7.24 -7.34 (3H, m), 7.38 - 7.41 (1H, m), 7.46

~ 7.48 (2H, m). Mass Spectrum {Electrospray LC/MS): Found 415 (MH*). Ca;Hz°BrN,O
C requires 414. Ret. time 1.93 min.

Example 17: 4-Chloro-2-methyl-N-[2-methyl-1-phenyl-2-{1-pyrrolidinyl)propyl]-6-
20 (methylthio)benzamide chiral

09 — 5‘9 .

Me Me
Me Me Cl
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and 1.76 mn. 15 The exanples In Table 3 were prepared in a manner simlar
to that described in exanple E26. Table 3 Exanple Structure Mass spectrum
Nane (Electrospray LC MS), APl Ret.time (mn) 27 HH3C , Found 341 (M -14)
(t)-N-[2-(dinethyl am no)-3- H CH3C ~ C2, H2gN2Q2 hydroxy-2-nethyl-1 1
requires 340‘,’0%&1’ﬁ7ﬂ§r0py| ]-2,6- CH3 / O CH3 1.78 andl. 8BCTGBAMSHMIBenzani de
86 WD 2006/ 067423 PCT/ GB20051004951 28 H/ Found 415 (WMH)

0! ko 5 O A AR AP 8 R |
(trifluor Oﬁ@myw&ﬁj(@gtmwgg@o@gacid (388mg; 1.8mmol), 1-hydroxybenzotriazole

i ot Iyl b e e i OO RO Yt ARy DORE I whs Simed fory
Di ast er eondfh-1 The reaqtien gnixure was thepnpagitioney getween BGM igng sajurajed aquepusog N \

5 sodium hydrogen carbonate and the organic layer separated, washed with brine, dried

and evaporated. The residue was chromatographed on silica gel eluting with an ethyl

acetate - hexane 0 to 100% gradient to give the title compound as a colourless oil

(332mg; 66%). 'H NMR (CDCl,) 5: 0.90 (3H, s), 0.98 (3H, s), 1.66 — 1.75 (4H, m), 2.31

(3H, s), 2.44 (3H, s), 2.60 ~ 2.65 (2H, m), 2.69 — 2.74 (2H, m), 4.82 (1H, d J = 3Hz), 7.00

10 (1H, m), 7.09 (1H, m), 7.11 (1H, br s), 7.23 - 7.33 (3H, m), 7.41 - 7.43 (2H, m). Mass

C- Spectrum (Electrospray LC/MS); Found 417 (MH"). CzHz>°CIN,OS requires 416. Ret.

time 2.08 min. The product was dissolved in methanol and 1M HCl/diethylether solution

was added dropwise to the stired solution. After stirring at room temperature for 5

minutes, the mixture was evaporated at reduced pressure. It was redissolved in DCM and

15 evaporated again at reduced pressure to yield the hydrochloride salt as a white foam

(320mg).

Example 18: N-[[1-(Dimethylamino)cyclopentyl](phenyl)methyl]-2-(methyloxy)-4,6-
bis(trifluioromethyl)benzamide chiral

Me-..}q

C M°"'}" I Me  HN_ O

Me  NH, MeO CF,

F
20 CF,

To a stirred solution of {1-[amino{pheny!)methyl]cyclopentyl}dimethylamine D3 enantiomer
2 (0.8g; 3.67mmol) and triethylamine (1.02ml; 7.34mmol) in DCM (35ml} was added 2,4-
ditrifluoromethyi-6-methoxy-benzoyl chloride (1.12g; 3.67mmol} in DCM (5ml) dropwise
over 5 min. The resulting solution was aliowed to stand for 66h at room temperature and
25 then saturated aqueous sodium bicarbonate solution (40mil) added. After stirring at room
temperature for 0.5h. the reaction mixture was loaded onto a phase separation cartridge
and the eluted organic phase evaporated under reduced pressure. The residue was
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CH3 O CH3 Diastereoner 2 | Racemc

N-[[ 3- (di net hyl am no) t etrahydro-3-furanyl] (phenyl)nethyl]-2, 6-di net hyl
benzam de E204 (40 ng, 0.11 mmol) was separated by preparative chiral HPLC
to afford the title product diastereoner 1 (13 ng); Chiral HPLC. >95% de;
Mass spect r ¥R 2968@#3ct r ospray LT/ MS): Found 353 (M/\) RECT/GB2eS/04987 i n.
C22H2eN2Q2 requires 352 and diastereoner 2 (14 ng); Chiral HPLC >95% de;

Coorponece AL B3 SRBRURL: BEME crbiBbraghis %n% g i 618555
Et hyl Pyri @iyl actatespentana nﬁxtmesu After evaporatiog theacdlipetee fragtione ulbei redugeldase:
Carb Di = 11 ' 50
/i 67 WS35/ CaTTh b e B BRareeE BT Felch precdlife e Gie
40C W wawemeagtdhwamyemeaza@amolcmﬂm smlid 1(1.88g; 78%)mi'H NMRLCDCE) §20.96-3 ni n
(D st egeonz, . - L LcoBASHEARBTS] 78y M Yo'k B S 0TGP
particle d§}98d3lﬂi05)!\b57 [HH, g d sEHZET M hH Dbras)i 7020 ~ E3h 4t m), I3422Hvmh) 7.53

unp-m xe r ' r rature:
550 U v i g s SECiult [Ebckesdray PMIOEEBld BR°ILP), ColbRios mEIRE) ™ 1
(Di ast er eo4B8. Ret. times2.A7minn ( Di ast ereomer 2) Exanpl e 30:
(t)-2-Chloro-N-[{1-[(cycl opropyl et hyl ) (net hyl ) am no] cycl opentyl }

(pheny| ymethyl ]-3-(trifluoronethyl %Ibenzam' de hydrochloride 20 OCI | / OC
10 Example 19: 4-Chloro-N-[[1 (dlmet ylamino)cyclopentyl](phenyl)methyl]-2-methyi-6-

C (methylthio)benzamide chiral

Me NH, Me  HN.__O

MeS Me

Cl

A mixture of {1-[amino(phenyl)methyilcyclopentyl}dimethylamine D3 enantiomer 2

(203mg; 0.93mmol), 4-chloro-2-methyl-6-(methylthio)benzoic acid (obtainable as

o~ 15 described in F.P. Doyle, JH.C. Nayler, H.R.J. Waddington, J.C. Hanson and G.R.
C Thomas. J.Chem.Soc¢. 1963, 497) (202mg; 0.93mmol), EDC (178mg; 0.93mmol) and
HOBt (143mg; 0.93mmol) in DCM (20ml) was stirred at room temperature for 4h and then

stood at room temperature for 90h. The resulting reaction mixture was washed with
saturated aqueous sodium bicarbonate (50ml) and the organic layer separated by

20 passage through a phase separation cartridge. The organic layer was evaporated, the
residue dissolved in a minimum of DCM and chromatographed on silica gel, eluting with O

— 100% ethy! acetate — pentane. The fractions were combined and evaporated under

reduced pressure to afford the title compound (200mg; 52%). 'H NMR (CDCls) 5: 0.90 -

1.10 (1H, m), 1.38 — 1.55 (3H, m), 1.60 - 1.76 (2H, m), 1.80 — 1.90 (2H, m), 2.21 (6H, s),

25 2.26 (3H, s), 247 (3H, s), 5.11 (1H, d, J = 6Hz), 6.94 (1H, d, J = 5.2Hz), 7.00 (1H, m),
7.09 (1H, m), 7.20 — 7.35 (3H, m), 7.40 — 7.50 (2H, m). Mass spectrum (Electrospray

LC/MS), ES": Found 417 (MH"). CxHxCIN,OS requires 416. Ret. time 2.03min. The

title product was converted to its corresponding hydrochloride sait (210mg).
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NCF NCF M NI\ --- M N'" To a solution
(t)-2-chloro-N-[[ 1-(net hyl am no) cycl opentyl ] (phenyl)nethyl)-3 25
(trifluoromethyl)benzam de E22 (143g; 0.35mmmol ), cycl opropanecarboxal dehyde
(0.026m ; 0.,035mmol) and acetic acid (3 drops) in 1,2-dichloroethane (10m)
was added SHYFUPE#23acet oxybor ohydride (303ny; 1.4mol) PCTIGB20050049%1i ng
m xture was allowed to stir at roomtenperature under argon overnight. Then
the reaction mxture was diluted with DCM (20m ), washed with saturated
pot assi um car bonate solution and brine, dried 30 (Na2SO4) and evaporated in
vacuo. The m xture was, separated by colum chromatography on silica gel
usi ng 20% g | 30: (A ROM 3 SRRl Aphy 1 06/ 067423
PCT/ GB2005/ (s)(g.ggglzn (()Ei)l ob?gﬂlggm%/as t];(eate '&Dﬁ’ﬁ*qﬁ" llhls'r‘le@ﬂ!eéﬁ 0 give the
title prodittflugromgthyfirengamide Dipstereomars i de salt (0.054g; 33%. Mass
Spectrum (El ectrosprgg Lﬁ MS) . _Found 465 (MH ). #é5HZR35CLE3N20O requires
464. Ret. tine: 2, e N\ e prepared
using simlar netfho Tabl e 4
Exanpl e Structur APlI' Ret.tlnme
(mn) 31 1 Found 36p (MANH.(t)-N-[{1 C24H32N20O (jet hy HNLet h&' ) am no] cycl ope
N,c'" gl requires 4: ntyA }(phenyl)nethyl]-2, §Mé\, c 1.9~ ~di net hyl benzani de
32 Found 377 (MN. (t)-N[{l C25H32N20O [ (cycl opropyl nethyl)apynoljc p |
requires 376; yclopentyl}(phenyl)methyl]- NA 2.07 2, 6- benzam de C
33 Found 439 (MN. (t)-2-Chloro-N ({1 N C23H2535Cl F3N
[ et r@,( met hyl ) am no] cycl ope
5

A mixture of [2-methyl-2-(2-methyl-1-pyrrolidinyl)-1-phenylpropyllamine D26 (0.150g;
0.647mmol), 2-chloro-3-(trifluoromethyl)benzoic acid (0.174g; 0.775mmol), EDC (0.149g;
0.777mmol) and HOBt (0.020g; 0.148mmol) in DCM (4ml} was shaken at room
temperature for 66 hours. Saturated sodium hydrogen carbonate (8mi) was added and
10 shaking continued for 0.5 hours. The organic layer was passed through a phase
separation cartridge and applied to a 2g SCX column. The column was washed with DCM
and methanol and the product eluted with IM ammonia in methanol. The crude product
was purified by chromatography on silica gel (20g) eluting with 0 — 100% ethyl acetate in
pentane gradient to afford the title compound as two pairs of enantiomers.
15  For the less polar pair of enantiomers (0.170g; 60%). 'H NMR (CDCls) 5: 0.87 (6H, s),
1.05 (3H, d, J = 6Hz), 1.50 (1H, brm), 1.70 - 1.85 (3H, br m), 2.76 - 2.83 (1H, m), 2.90 -
C 2.97 (1H, m), 3.15-3.20 (1H, m), 4.73 (1H, d, J = 2Hz), 7.20 - 7. 42 (5H, m), 7.43 (1H, {,
J = 8Hz), 7.75 - 7.79 (2H, m), 7.84 (1H, br s). Mass spectrum (Electrospray LC/MS), ES™
Found 439 (MH"). Ca3Hz>>CIFsN;O requires 438. Ret. time 2.17min. . The title product
20 was converted to its corresponding hydrochloride salt.
For the more polar pair of enantiomers (0.100g; 35%). 'H NMR (CDCl,) 5: 0.95 — 1.10
(9H, m), 1.45 (1H, br m), 1.65 - 1.82 (3H, br m), 2.60 - 2.67 (1H, m), 2.85 - 2.93 (1H, m),
3.35-3.40 (1H, m), 4.76 (1H, d, J = 3.2Hz), 7.20 - 7. 45 (5H, m), 7.60 (1H, br m), 7.70 —
7.80 (2H, m), 7.84 (1H, m). Mass spectrum (Electrospray LC/MS), ES": Found 439 (MH").
25  CaxHx CIF3N;O requires 438. Ret. time 2.17min. The title product was converted to its
corresponding hydrochloride salt.
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requires 438; ntyl}(phenyl)nmethyg-3- 2.23. (trifluoronethyl)benzam de 34
Found 351 (MN. (t)-2-Chloro-N[[1- C23HWM\20O (et hyl am no) cycl opentyl ] (ph
NCVIj N requires 350; enyl)nmethyl]-3 N, c 1.82. (trifluoronethyl)benzam de
35 Found 391 (M—I &ﬁ 3)-N-[{1 n N, 41 C25H34N20O [ (cycl opropyl net hyl ) (et hyl)
" requires I ]cycl opentyl }(phenyl) 0 N ¢ 2.19 nBECHGBI00Y0@ISL

di nmet hyl benzam de 89 WD 2006/ 067423 PCT/ GB2005/ 004951 The conpounds in

Tabl e 5 bel | At 594 Lhed for
the Examp ARG 21:RE R B o By MR LS 2 0 pURSRIHEREOPIE] i 11 | o
to that rbepgamistee 13): E = EDC(using nethod similar to that in Exanple
17); H = HATU(usmg nmethod simlar to that in Exanplg 15); P =

Pol yner - supported DCC (ysing nethod simlar 5 tot Exanple 1); PE =
Pol ymer - support ed EDCegfUSS1g net hod simlar to that Exanpl e 21). Work-up

and purification was ¢ bd out using appr oppd spffodgy sim lar to those
descri bed in the.exanpgg”above. Benzoic aci@artl np marlals wer e
obt ai ned conmer £i cept for—276=ur®nl or i 2y! benzoic

by the

0
acid used for twg ¢ pAes i ndicated wth a #, \M] waE :
met hod descri bed n [K192:N8g. 4- chl or o- 2- met hyMe.- (Met hyl t pllo) bdnzoi ¢ acid
Waddi ngt on,

is obtainable as M@scMeed in F.P. Doyl e, J.H C. Nayl er Med. RY"
J.C. Hanson and G R Thomas. J.Chem Soc. 1963, 497. 15 For th& exanple
conmpound names, those denoted by (t)- are derived fromthe cortesponding

racem c ammﬁp@zo 068400, 1/afndl; 1Dnzﬂnm ﬁwa@&&deﬁ@oluﬁ&ﬂof%ﬂt(omﬁnmm jA29,

cor rgagnd:ﬁﬁ l (gﬁgpﬁ%iﬁ?ﬁé@“ﬁg% quﬁ}ﬁg $rg hogﬁ‘ﬁh’g Hgﬁgﬁw("émmvs
retention tg.06Mmeler ein gensr alNMP:TEIEQ.25:) usamg athahyt i[2-adethyl-A Jghenyl-2-(1-
O o0 R by g .8 o B oSRRBL DR D525 The el ViR
usi ng anal ydliowed toLGixNBr 60h. dfulidwigg dhi$ P Sdsotgarniate (3:068ye OHodndd, 1.5mmol/g) and
PS-CO3 (0.068g, 0.1mmol, 1.5mmol/g) were added and allowed to mix for another 24h.
10 The reaction mixture was fitered and passed through an SCX block (500mg) (pre- wetted
with DCM). The content of the Robbins block was washed with more solvent (DCM:THF,
1:1) and allowed to pass through the SCX which was then washed with DCM (2ml x2} and
methanol (2ml x 2). The SCX was then eluted with 0.5M ammonia in methanol and the

product containing eluent evaporated to afford the title product (17.4mg; 84%). Mass
15  Spectrum (Electrospray LC/MS): Found 414 (MH*). C;H;°BrN,O requires 415;
Ret. time 2.64min*

Example 22: (t)-2-Chloro-N-[{1-(methylamino)cyclopentyl](phenyl)methyl]-3-
(trifluoromethyl)benzamide

- 4n

Me NH, CF,

=

20
To a soiution of 2-chioro-3-(trifluoromethyl)benzoic acid (0.728g; 3.24mmol) in DMF

(20ml) and DIPEA (2.5ml) was added (t)-{[amino(phenyl)methyljcyclopentyl} methylamine

D29 (1.0g; 3.60mmol) and HATU (1.23g; 3.24mmol). The resulting mixture was allowed to

stir at room temperature overnight and then DMF evaporated off in vacuo. Residual
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Table 5 Ex Structure Method Mass spectrum Nanme (Electrospray LC M), APl

Ret.time (mn) 36 r' ~i1ll P Found 371 (MN 3-chloro-N-[[1 H O/H C2H2?CI N2O

(di net hyl am no) cycl opentyl]( H, C HH O H requires 370; phenyl)nethyl]-2 I

2. 08 net hyl &?620% I de_chiral 90 WD 2006/ 067423 PCT/ GB2005/ 004951 1il1l 37 P

Found 415 ( M ¥4 %8 ho-N[[1 "c "1 & C22H2779Br N\2O PCT/GB2005/004951

(di met hyl am no) cyclopentyl]( CH O C', \ | requires 414; phenyl)nethyl]-2

2. 09 net hyl peteriahivd® patiitiendd B8weer-ethyidac@Gile @hdwater. The organic layer was dried

2- met hyl - 6- s hydl -1, - ; " i res

366; pyrrol g%ﬁ%ﬂ) %"r‘%?‘y ' réfnezar_n gﬁﬂ %gﬁvé%%hﬁﬁﬁdeﬁgggwgﬂ%%ii&ﬁ#%

(1) -2, 5- di meeidgpn-ckeqmategsapty on sititatge) usingD20%wieshy lether ¢al 10Q% diethyketheiin n-

pyrrolidiny A #RNine 4 . '(W' W@dﬁ‘) 1-

C22H27Cl Nzob%'géﬁrﬂﬁ% am no) cggl%gg%rf%ﬁ ?rﬁt{%@g&l%ég. re) E-it?es 70; s

pheny! ) me} hy47=183 @M, &) 221 §3H 0t By (BRnDh 287 4Bi6HAI m), 158 (1, FOURED s (VH )

N-[[1 ", c-r g2 37 FH2AR); ( Mas®tSpebmirh n@eenesPRE OS], APFCFWHA 411 (MHY).
C,iH2**CIF;3N,0 requires 410. Ret. time 2.04min,

Example 23: (£)-2-Chloro-N-[{1-{(2-hydroxyethyl){methyl)amino]cyclopentyl}
10 {phenyl)methyl})-3-({trifluoromethyl)benzamide

C M°><“.Me

N CF
N CF Mo~ 3
M e/ ﬁ k@, 3 [-] H

To a solution of (&)-2-chlore-N-[{1-[(2-{I(1,1-dimethylethyi){dimethyl)silyljoxy}
ethyl}{methyl)amino]cyclopentyl}(phenyl)methyl]-3-(trifluoromethyl)benzamide D30
(0.390g; 0.685mmol) in THF (10ml) was added tetrabutylammonium fluoride (1M solution
in THF 1.6ml; 1.6mmol). The reaction mixture was allowed to stir at room temperature for

15 4 h. The desired praduct was isolated by column chromatography on silica using 20% to
50% ether in n-pentane, the solvent was reduced in volume by evaporation in vacuo and
C loaded onto an SCX cartridge. Washing with DCM, then methancl followed by elution with
1M ammonia in methanol afforded the title product (170mg, 73%). Mass Spectrum
(Electrospray LC/MS). Found 455 (MH"). Cy3H»>CIF3N,0, requires 454, Ret. time:
20 2.09min.
Example 24: 2,6-Dimethyl-N-[[1-(methylamino)cyclopentyl](phenyl) methyl]
benzamide chiral
25
o] Me
N - N
Me” NH, Me” N
Me
30



requires 404; phenyl)nethyl]-2-nethyl-5- Hc | F 2.20
(trifluoronethyl)benzamde F F chiral 42 1 P Found 351 (MH*) NJ[[1 o
C23H30N20O (di met hyl ami no) cycl opentyl]( ",c requires 350;

phenyl ) met hyl ] -2-methyl -5- i CH2. 04 (trifluoromethyl)benzamde , chiral 43
PE Found 42Wd 20bb/067423) - 3- br ono- 2- net hyl - N-[ 2- " C23H2e79B¢Ne82005/004951
met hyl -2-(2-nethyl-1 g "c" c¢" requires 428 pyrrolidinyl)-1 2.68'
phenyl propyl ] benzam de 44 P Found 371 ( 2-chl oro- 3- net J
C22H27C1 N2Gna selytianiof Af-fimethylhenzoic agid &QOQ- p&?bm"&) i RMF (Smi) an D'PEA

lid 51 45
rFJ)yrF (r) 8n:1 g%bhmwésl Méaa{gﬂlng?%ﬁh&ﬁl)ﬁhefﬁ%ﬂdﬁgog&ﬁﬁ %}g&hﬁ&bﬁ@%&@%ﬂ@

et byl - 1- pHEIFAG . 0BITRUANA AT & 52543, P ogbnimelly TRy es NG Biktya e alavesh e 46
i | PE FOUI’td sfi8 bt ﬁMﬂ)terﬁﬁératﬂlreCfdrCH dayd a1 en- e [MF hias evApddtid. off UNGES

- - ! 0
oyr 1 o1 1 & v PIUcEd ressyle Rssippl mate(lowab,paritritcispras SYarsiats aad wRter p
Found 387 (Wdshed avitbhwatep-aiNd [ thé -or§atidayet N%G)Zdr(edl mwnamme)moedtapemeyl 1( i
1 Nrequir essngua? h\aPerlaP\xag éggsto?%d]m SCM (9_'0 and ?oadggr%nto ancg(c)f)} berpnzdagn vqgsh?nhg' ral
with DCM, then methanol followed by elution with 1M ammonia in methanol afforded the
title product (155mg; 76%). 'H NMR (CDCI3) &: 1.3-1.8 (8H, m), 2.21 (3H, s), 2.28 (6H,
10 s), 5.07 (1H, m), 7.0 (2H, m), 7.1-7.4 (TH, m). Mass Spectrum (Electrospray LC/MS).
C Found 337 (MH"). C2;H2sN20 requires 336. Ret. time: 1.86min.

2_

Example 25: (t)-N-[(1-aminocyclopentyl){phenyl)methyl]-2,6-dimethylbenzamide

R

15  The title compound (1.14g; 71%) was prepared from the catalytic hydrogenation of ()-N-
[{1-[bis(phenylimethyllamino]cyclopentyl}(phenyl)methyl]-2,6-dimethylbenzamide D34
(2.51g; 5mmol) over 10% Pd/Carbon (0.4g) in 3MHCI (8ml) and ethanc! (150ml) in a

C; similar manner to that described in D29. The ethanol was evaporated off in vacuo and the
residual material was partitioned between DCM and sodium bicarbonate solution and

20 dried (Na,S0O,). The filtrate was reduced in volume by evaporation in vacuc and loaded
onto an SCX cartridge. Washing with DCM, then methanol followed by elution with 1M
ammonia in methanol afforded the title product (90mg, 88%). 'H NMR (CDCI3) 5: 0.98- _
1.86 (10H, m). 2.23 (6H, s), 4.97 (1H, m), 7.0 (2H, m), 7.16 (1H, m), 7.22-7.41 (6H, m);
Mass Spectrum (Electrospray LC/MS). Found 323 (MH"). C,HzN2O requires 322. Ret,

25 time 1.69min.

30
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cH, 48 "c CH P Found 355 (MH) (t)-3-fluoro-2-nethyl-N[2- '"" C22H27FN20O

nmet hyl -1 - phenyl -2-(1- "" 0 requires 354; pyrrolidinyl)propyl]benzam d CH,
1.96 e F 49 ~ P Found 415 (WMH) (t)-2-brono-6-nmethyl-N[2- H C22H277BBr N2O
met hyl - 1- phenyl -2-(1- | H requires 414; pyrrolidinyl)pr OP%" benzam d & U 1.92
e "C50 HiMoRWKM2871 (MH) (t)-3-chloro-2-net hyl - N- [ 2ECTHGBISYAHINING O

met hyl - | -phenyl-2-(1 G O requires 370; pyrrolidinyl)propyl]benzamd cH,
2.08 e Nci 51 - P Found 355 (MH) NJ[[1 C22H27FN20O

(di et hyl ani Fapmpla 2 &NRH{Dimethylaminw)-3-hydroxy-2umethyl-1sghenylpropyl}-2,3-

phenyl ) met hy ldiméthylbdAzdinide diaste@omERE Mikiapgyzam de chiral 92 WO 2006/ 067423
PCT/ GB2005/ 004951 52 ink PE Found 383 (WVH ) (t)-N[2-nethyl-2-(2-nethyl

N, c, Cx, H30N2CS 1-p idinyl)-1- pill N CH require . phenyl propyl ]-2
2.62* (nmethylthio)dg ide 53 i PE Found 429 (M)
(t)-2-brono-6-neth ) 2-  C23H2879Br N2O et hyl - 2- (2-

cH, requires 428; pyr
0 > P Found 3 '
W NVH )

Me
Me,tBuSiO

—————————ie o

HO

5 A solution of (+)-N-(2-(dimethylamino)-3-{[(1,1-dimethylethyl)(dimethyl)silylloxy}-2-methyl-

C 1-phenylpropyl}-2,3-dimethylbenzamide D48 (56 mg; 0.12mmol) in THF (5ml) was treated
with a solution of tetrabutylammonium fluoride (1.0M solution in THF; 0.2ml, 0.2mmol) and

the mixture stirred at room temperature overnight. The mixture was poured directly onto a
chromatography column (Flashmaster II; eluent 0-100% ethyl acetate / pentane} to afford

10 the title compound (38mg; 63%). 'H NMR (CDCls) 5: 0.73 and 1.14 (3H, 2 x s), 1.70-2.50

{1H, br s), 2.26 (6H, q), 2.38 and 2.48 (6H, 2 x s), 3.17, 3.39, and 3.55 (2H, 3 x d), 5.26

and 5.46 (1H, 2 x d), 6.83 and 7.89 (1H, 2 x br d), 7.07-7.46 (8H, br m}). Mass spectrum
(Electrospray LC/MS), API": Found 341 {(MH"), C1H2sN,0,Si requires 340. Ret. time 1.71

and 1.76 min.
15
The examples in Table 3 were prepared in a manner similar to that described in example
E26.
C Table 3
Example Structure Mass spectrum Name
(Electrospray
LC/IMS), API*
Ret.time (min)
27 H HC Found 341 (MH") | (x)-N-[2-(dimethylamino)-3-
H,cffc H C21H2sN20, hydroxy-2-methyl-1-
'f' requires 340, phenylpropyl]-2,6-
CH, 0O CH, . .
1.78 and1.83. dimethylbenzamide
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Nc 3 N

| C23H3t)

N2C2 N[ 2- et hyl

- 1- phenyl

-2-(1 o CH, requires 366;

pyrrolidinyl)propyl]benzamid 1.84 e 55 ~ y PE Found 385 (IVH)

(t)-2-ch
requires

425 (MH)

| oro-3

38“*’95

|\, Y

- et hyl -

LIMI

N-[2- C23H2eCl N20 net hyl
rroI|d| nyl)-1 H GO0 2.65

Y4672R1 or o- N-[ [ 1-
I N requi res 424; phenyl ) nmet hyl ] benzam de
) noat kel

-2-(2-methyl -1 -
phenyl propyl ] benzam de

HCi I

CJ , 6 Cl H CH 2.08 chiral

P Found
phenyl - 3-
(triflug
2, 3-Di ng
requires
2006/ 0671
2,5-D nHg
requires
Found 3

hI'\J\.Jz

thyl -4

423 PCT.
t hyl -

(1-7)
rorrethy

380; p

380; p
9 (M)

/

rrolidi
4- Fl uor o- 2,

yI)propy]benz
6- di et hyl

o

+“fh8| yl('y‘prop )]-' , 2. 18

CBHEf)"GIFngxl (disethylamino)-3-hydroxy-

et Y bhe e b 3t

2.10
1.91 apd F84nd $éifiyoremethyllbenzamide

B2N202 N-[ 2- mgt hyl - 1- phenyl - 2- (1-
anid Hc 2.14 a chiral HG o 60 c

N-[2- U+

H CH,
56 P Found
C2, H2336CI 3N20 ( di nmet hyPEHGRYPHIMPIBpent yi | (

57 1

N C cH
93 WO

10

15

Example 29: (£)N-[[3-(Dimethylamino)tetrahydro-3-furanyl](phenyl)methyl]-2,6-
dimethylbenzamide: Dlastereomer 1 and Diastereomer 2

Racemic

the title product diastereomer 1 (13 mg); Chiral HPLC: >95% de;

CH,

H,C

N
Diastereomer 1

CH, Diastereomer 2

N-[[3-(dimethylamino)tetrahydro-3-furanyi}{phenyl}methyl]-2,6-dimethyl
benzamide E204 (40 mg, 0.11 mmol) was separated by preparative chiral HPLC to afford

Mass spectrum

(Electrospray LC/MS): Found 353 (MH"). Ret. time 1.67 min. Cz;H2sN;0; requires 352 and
diastereomer 2 (14 mg); Chiral HPLC: >95% de; Mass spectrum (Electrospray LC/MS):
Found 353 (MH") Ret. time 1.69 min. CzH2sN20Q; requires 352.

Preparative HPLC conditions:

Column:

Mobile phase:
Flow rate;

S.F.C. Ethyl Pyridyl 150 mm x 21.1 mm i.d; 6 micron particle

size

50 mi/min

Carbon Dioxide: Ethanol {95:5) v/v; pump-mixed isocratic
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C23H29FN20 net hyl -1 - phenyl -2-(1- N-N H,c requires 368;
pyrrolidinyl)propyl]benzamid C 2.00 e chiral F 61 1 CcH / P Found 369
(MH) 4-Fluoro-2,3-dinmethyl-N-[2- C 0 C23H29FN2O n®t hyl -1 - phenyl -2-(1- H_ N
CH requires 368; pyrrolidinyl)propyl]benzamd 2.02 e chiral CH F 62 P
Found 369 ( MWO)208é/46f43H ¢ C23H29FN20 ( Di et hyl am no) cycl opengglobéossth H N
requi res 368; phenyl)nethyl]-4-fluoro-2,3- CH 2.05 dinethyl benzam de chiral
CH F 63 i 1 PE Found 421 (M—I‘% 3,5-dichlorodw[1 H C22H2e Cl 2N2Q2

(di met hyl aniRfess¥tee| opent ygq(  a 100paRl requires 420; phenyl)nmethyij-2 C c"'

2. 55* (et hyfemperdagazan de chirggee G 64 PE Found 337 (MH) N-[[1 C22H28N20O
(di met hytam no) cycl opentyl ] ( requires 336; phenyl)nethyl]-2 ( ¢ Nc cH 2. 34*
met hy| benzar\«!‘ﬁ@a‘tﬁ'ﬁ"sg\fa"%% PE B 365 (MH) N[[1 C24H32N20

(di met hyl amppgiogYigleopent yl 1 ( repmin’ €es 364; phenyl)nethyl]-2 i H CNCH 2. 48

propy! begzag e chiTal 21, 94, Y.apge) 06T4zs PET) CRrG0S 0040s

Analytical chromatography conditions:

Column: S.F.C. Ethyl Pyridyl 150 mm x 4.6 mm i.d; 6 micron particle
size
10  Mobile phase: Carbon Dioxide: Ethanol (98:2) v/v; pump-mixed isocratic
C Flow rate: 2.35 ml/min
Pressure: 100 bar
Temperature; 38°C
UV wavelength range: 254 nm
15  Elution time: 15 min
Ret. Time: 12.2 min (Diastereomer 1); 13.4 min (Diastereomer 2)

Example 30: (t)-2-Chloro-N-{{1-[(cyclopropylmethyl)(methyl)amino]cyclopentyl}
(phenyl)methyl]-3-(trifluoromethyl)benzamide hydrochloride
20

\
Zx

To a solution (2)-2-chloro-N-[[1-(methylamino)cyclopentyl}(phenyl)methyl}-3-
25 (trifluoromethyl)benzamide E22 (143g; 0.35mmol ), cyclopropanecarboxaldehyde
(0.026mi; 0.035mmol) and acetic acid (3 drops) in 1,2-dichloroethane {10ml) was added
sodium triacetoxyborohydride (303mg; 1.4mmot). The resulting mixture was allowed fo stir
at room temperature under argon overnight. Then the reaction mixture was diluted with
DCM (20ml), washed with saturated potassium carbonate solution and brine, dried
30 (NaySO,) and evaporated in vacuo. The mixture was separated by column

chromatography on silica gel using 20% ether in n-pentane to 2% methanol in ether, The
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66 / PE Found 365 (MH*) (t)-N-[2-nethyl-I-phenyl

-pyrrolidinyl)propyl]-2- H Hct%requires 364; propylbenzam de

-2 C24H32N20 (1

CH3 67 P Found 371 (MH) 2-chloro-N-[(1 H C[+ C22H2735CI N2O

(di met hyl am no
1. 93 nmet hyl

cl opentyl ] (
&d&3chi r al
(di met hyl am no) cycl opentyl ) (

a7 () IR fof frpaletol, IR Bl 15 U8 e vl B e

q r’ requi riydro¢hi6ride balh0.954e 133%).- MaBsgSpecCuml(EletBoshray LGEIS)y

b1 (et hy1 WOST G GIEP o

pyrrolidinyl)propyl]benzam d e

68 i
FFx"

Wbl It e

requires
71\ i
di et hy
b phery ! ornEsoEelRSR bl s beldAAkrEropalel R ar Feipds
C22H2435C Hena@mpip 3babpyeani no) cycl opent yl ] (

2%@|"qéophenyl

PE Found 399 (M) N-[[1 |

HCHNp Hc Grequires 370; phenyl)nmethyl]-6
PE Found 409 (M) N-[[RCHGB2URS/ER24FAN20
requires 408; phenyl)nethyl]

Table 4
Example Structure Mass spectrum Name
(Electrospray
C LC/MS), API"
Ret.time (min)
31 Found 365 (MH®). | (£)-N-[{1-
& M, CasH3NO [ethyl{methyl)amino]cyclope
e Hjb requires 364; ntyi}(phenyl)methy}-2,6-
HE™ 1.96. dimethylbenzamide
32 Found 377 (MR"). | (£)-N-[{1-
D= . CasHaN:0 [(cyclopropyimethyl)aminojc
; ";Ejé requires 376; yclopentyl}{phenyl)methyl]-
207 2,6-dimethylbenzamide
33 Found 439 (MH"). | (£)-2-Chioro-N-{{1-
C " 3?,, a% Fiir CasHx®CIFN,0 | [ethyi(methyl)aminojcyciope
¥ requires 438; niyl}(phenyl)methyl]-3-
2.23. (trifluoromethyl}benzamide
34 Found 351 (MH"). | (2)-2-Chloro-N-[[1-
":‘v”? '}b C2sHzoN2O (ethylamino)cyclopentyl)(ph
requires 350; | eny)methyl]-3-
° HC 1.82. (trifluoromethyl)benzamide
35 Found 391 (MH*). | (&)-N-[{1-
A\Hfg" H G, CxHuN;O [(cyclopropyimethyl)(methyl)
" ')_b requires 390; amino]cyclopentyl}{phenyl)
% e 219 methyl]-2,6-
dimethylbenzamide

8¢

(H~ 2. 45*

E Found

eWP'ﬁ ] (

Bly| Bayrdo4dtz am de
2,6- C23Hz93Cl N203

2-(1-N G (1H L) 2.4*
C22H3ON20

o8 fogid = >

requires 424; phenyl)nmethyl]-5




" NsCHI1 ~ Hc 2,48* (trifluoromethyl)benzamde F F chiral F 95 WO

2006/ 067423 PCT/ GB2005/ 004951 73 i t PE Found 369 (MH) N-[[1 xc, C22H25N20S
(di nmet hyl am no) cycl opentyl]( i qgq A requires 368; phenyl)nethyl]-2 1'c 2.58*
(et hyl t hi o) benzam de chiral 74 i PE Found 425 (MN

(t)-2, 4, 6-trwohdeosras7493[ 2- Cz1H23CL3N20 net hyl - 1- phenyl - 2- pdT/GBbo/0d4631 ,

requi res 424; pyrrolidinyl)propyl]benzamd u " V 2.93* e 75 i PE Found 383

(MH) NJ[21|,C C23H3CN203 (di net hyl ami no)cycl opentylj( i mA requires

382; phenyl JThecbmpdurds @ Table 5 Galowavedd brebamm( wsing sinttay inethods i tHese dasBribedi r al

(G et byl st e exrills decc Ebda rletfodt A Ko o/ ysing methop symiy totpat

2.56* (met hji Exaplen3hE dEDSusing methodBIHilaT to thatinFoanplest); HHHATU(using
t)-2,4,6-tr] N - -|a 1o g '

soi pyr ol MRS BN e P shoel ooty ot

2- chl or oSN- [t¢ thatin |ExamglerN2 FE( diReimeyisupranied SRE dysing mefhod similarclquihatels 374;

phenyl) met hyyhndieR21). Wolk-tip fnd Fulitidatidn Was chiridl AP GPERpASprialt fdthods similar

to those described in the examples above.

Benzoic acid starting materials were obtained commercially except for 2,6-dichloro-3-
10 trifluoromethylbenzoic acid used for the examples indicated with a #, which was obtained
C by the method described in DE1924766. 4-chloro-2-methyl-6-(methyithio)benzoic acid is
obtainable as described in F.P. Doyle, J.H.C. Nayler, H.R.J. Waddington, J.C. Hanson
and G.R. Thomas. J.Chem.Soc. 1963, 497.

15 For the example compound names, those denoted by (+)- are derived from the
corresponding racemic amine D2, D8, D10, D12, D14, D16, D18, D20, D22, D24, D26,
D29, D36, D38, D40, D42, D43, D46, D48 and those without are from the corresponding
chiral amines D3 enantiomer 2, D6, D31 enantiomer 2. LCMS retention times were
generally measured using analytical LC/MS chromatography conditions method A
20 Compounds annoted with * are compounds prepared using array format described in
Example 23 and they were analysed using analytical LC/MS chromatography conditions

method B.
C Table 5

Ex Structure Method | Mass spectrum Name
(Electrospray
LC/MS), API"
Ret.time {min)

36 P Found 371 (MH") | 3-chloro-N-[[1-

H.C-g/@ CzH:CIN,O (dimethylamino)cyclopentyl](
H’i "o requires 370; phenyl)methyi]-2-
::CE 2.08 methylbenzamide chiral
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79 PE Found 351 (MH)

requi res 350; phenyl) nethyl]

chiral

(MH4- chl or o- \-

-2,

4 i

/ CH3H3C Cl,

N-[[1 C23H3CN20 (di met hyl am no) cycl opentyl ] (
2.96* di net hyi benzam de
N3C 96 WO 20061067423 PCT/ GB20051004951 80 E Found 385

h | C23H29 CI N20 (di net hyl am no) cycl o

B et hyl 1-2,6- H O CX, 2.19 di met hyl bBEHEHE00pS1r o

LN

entyl](

NC XN O

requires 383’ a
81 GO CAO\/ E Founc/jd385 (M") 4 chl oro- 2, 6-di rret hyI N—[2 N "I CZ3H2eCI N20
o 3. 07 B ral Cd g2 JE Four) 403 (mwmfm S0 |
(dl dae it )cy ¢ el"f 69“! H CT(E {) IIz ;@nﬂz’ | uor (dImethylammo,c};c::pggty“(cLi ral
ggegy::zagﬁfjhilo (2M-I' _met hyl - \- [ 2- met hg‘i"'%“iczsmgﬁgk%l' ﬁﬁ] -2-(1- KN O
F F requifres @04; pynolidinyl) ) pr opy! ] - 6’—09\4 OF\ 1. gnethylbenzamn e chiral
(trifluoriggetyryDenzam:d FalE™ [ Found 367 (MH') | 2-methyl-6-(methyloxy)-N-[2-
Q Hmb CasHaoN0; methyl-1-phenyl-2-(1-
Ho® requires 366, pyrrolidinyl)propyljbenzamid
1.84 e chiral
39 P Found 351 (MH"} | (1)-2,5-dimethyl-N-[2-methyl-
Qﬂ C2aH3N20 1-phenyl-2-(1-
c. " 0 * requires 350, pyrrolidinyl)propyl]benzamid
2.03 e
40 P Found 371 (MH") | 2-chloro~N-[[1-
Q,O CuHaCIN:O | (dimethylamino)cyclopentyil(
H:Céf N X requires 370; phenyl)methyl]-3-
"e oH, 2.01 methylbenzamide chiral
41 P Found 405 (MH") .| N-[[1-
HC~ CaaHzFaNO (dimethylamino)cyclopentyl)(
Hfsc o requires 404, phenyl)methyl]-2-methyl-5-
. 2.20 (trifluoromethyl)benzamide
i chiral
42 P Found 351 (MH") | N-[[1-
C H':‘c%/ioj CaxsHaoN:O (dimethylamino)cyclopentyl](
“e requires 350; phenyl)methyl]-2-methyl-5-
éml 2.04 (trifluoromethyl)benzamide
chiral
43 PE Found 429 (MH*) | (£)-3-bromo-2-methyl-N-[2-
" Q'["’ C2sHzo °BrN,O methyl-2-(2-methyl-1-
B H’c:: § requires 428; pyrrolidinyl)-1-
U 2.68* phenyipropyllbenzamide
44 P Found 371 (MH") | (£)-2-chloro-3-methyl-N-{2-
Qf”’ C2H2*CINO methyl-1-phenyl-2-(1-
H.‘g N C)C“- requires 370; pyrrolidinyl)propyl]benzamid
1.98 e
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84 A Found 443 (MH ) 5-bronmo-N-[[1 X, C N 1 CzaH317BBr N2O
(di met hyl am no) cycl opentyl ] (
2.27 tinmethyl benzam de chiral
C25H34N20 (d| met h'g am no) cycl opentyl ] (

phenyl ) met h§Q 2096/

BC\ |

CH ay

85 | E Found
~0 NON "o

379 (MN N[[1 HO'+
requires 378;

OHS 2. 07 di et hyl benzani de chi PET/GB2IpSAaA51

XN O requires 442; phenyl)nethyl]-2,3,4 CH,

2006/ 067423 PCT/ GB2005/ 004951 86 | E Found 365 (N*F) NIl ~cN' C24H32N20
(di net hyl o9 o) CycT opgnEALT ( G Froaﬁwaremr?@ , (£PReAo- Iugl 314\
2.06 tringethy| benzaﬁ%@l ral | CP6 CH, @CIF;J{S 38%} §I\Ng [é_ ) Z |
C24H32N2QR (dy met iyMapy no) cycl bpentyl y@ﬂ N hylzlsphes
phenyl ) mett hyl | - 2, i yl - \|CH 2. QGediiresardyy! oﬁyﬁyhemwn)pdxpyqﬂﬂﬁzahur |
H C.o 88 [E Found 38% N[[1 NI (@{@32!\1202 (dijmet hyl am no) cycl openiFyI ] (
CH, HN o requjres 380&henyl) pret hyl ] -2,%3-di net hyl - CH, 1.96
4- (met hyl joxy)benzamde ¢ H COH _chilral
46 PE Found 431 (MH") | (x)-4-chioro-2-methyl-N-[2-
HCe Qﬁ’ C24H1,**CIN,OS methyl-2-(2-methyl-1-
/& e requires 430; pyrolidiny!)-1-phenylpropyl]-
o b 257" 6-(methylthio)benzamide
47 P Found 387 (MH") | 2-chloro-N-[[1-
CzHz*CIN;O, | (dimethylamino)cyclopentyl)(
C &ﬁ requires 386; phenyl)methyl]-6-
1':": oy 1.88 (methyloxy)benzamide chiral
48 cH, P Found 355 (MH") | (£)-3-fluoro-2-methyl-N-[2-
"i@ C2HzFNO methyl-1-phenyt-2-(1-
Q HN, 20 requires 354; pyrrolidiny!)propyl}benzamid
&cn, ' 1.96 e
.
49 P Found 415 (MH") | (2)-2-bromo-6-methyl-N-{2-
" , CzHz"BrNO methyl-1-phenyl-2-(1-
N requires 414; pyrrolidinyl)propyl}benzamid
o Q 1.92 e
C‘ 50 o F P Found 371 (MH") | (2)-3-chioro-2-methyl-N-[2-
‘N CaH2CIN,O methyl-1-phenyl-2-(1-
O N0 requires 370; pyrrolidinyl}propyllbenzamid
&cu, 2.08 e
[e]
59 P | Found 355 (MH") | N-[I-
H.C—;g/@ CxHxFNO (dimethylamino)cyclopentyl)(
H’:'%O requires 354; phenyl)methyl]-3-fluoro-2-
] 1.97 methyibenzamide chiral
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89 E Found 365 (MH#*) N-[[1 HCN C24I—|32N20 (di nmet hyl am no) cycl opentyl]( CH
HN ~0 requires 364; phenyl)nethyl]-2-(1 | CH22.02 net hyl et hyl ) benzam de
chiral 90 P Found 413 (MH) (t)-N[[1 I~ N ~1 C2eH32N20
(di met hyl am clopentyl]( t requires 412; phenyl)nethyll-2-methyl-3- CH,
bi phenyl car gfﬂ%/ ﬁl P# Found 459 (MW 2, 6-di chl oro- I\I-[’{X«'E*’fmFﬂ"iSi’O"49 1
C22H23Cl 2F3N20O (di net hyt am no) cyclopentyl]( H C N CH HN requires 458;
phenél) ( g9y -3 a a h Irl PEFFrcﬂmh&l%:)mz NikEN-[24methyC-Ri(2-etR
Found 337 rret -N-[[ 3 Hyy He GaC22HABN2O .
met hyl ani no yc y requires i th am de  H, .
(et hyl ) | i gﬁ”*%rﬁxl) ﬂi}ﬁ%’%’ﬁ%‘é% de HC 1. 88
98 WD 2006/ 067423 8510{04951 93equirep 382 365 phehylpropyl]-B-L C24H32NRO
(dinethylamn)cy I " requtes 364; p % 4,6 H C
CH6 Hoc QH. 1| 97 trlrreth benzam de ckil#'éﬁe 94 P F 3%%@8 n%f?) 4-(1,
t-di nethylsg hyTy -2, 6- C2TH33NZOPEI Mg TFoyhd 22d @AHTet [ef-2-brdmdB-metigaL{pES | 406;
phenyl - 2-1(1- H, C CH H C CH3 234 yd' r|-?|7béjhné§| )progtx)lf'ug&pmz&mlgi_
requires 428; pyrrolidinyl)-1-
?, 2.44* phenylpropyl]lbenzamide
54 :‘;H' P Found 367 (MH") | (+)-2-methyi-6-(methyloxy)-
» np CasHzoN;02 N-[2-methyl-1-phenyl-2-(1-
C o on, requires 366, pyrrolidinyl)propyl)benzamid
1.84 e
55 PE Found 385 (MH') | (+)-2-chloro-3-methyl-N-[2-
QE" CzaHzCIN;O methyi-2-{2-methyl-1-
He e requires 384, pyrrolidinyl)-1-
H'C_D 2.65* phenylpropyl]benzamide
56 P Found 425 (MH") | 2,4,6-trichloro-N-[[1-
QO CzHz®CliN,O | (dimethylamino)cyclopentyt](
/& " X requires 424; phenyl)methyllbenzamide
@ ne 2.08 chiral
57 e, B P Found 405 (MH") | (2)-2-methyl-N-[2-methyl-1-
ON S CaHxF3NO phenyl-2-(1-
C ° requires 404; pyrrolidinyl}propyl]-5-
v H’ 2.18 (trifluoromethyl)benzamide
F F
58 ”ﬁ% P Found 381 (MH*) [ 2,3-Dimethyi-4-(methyloxy)-
QH—-N . Cz4HaaN:0; N-[2-methyl-1-phenyi-2-(1-
- requires 380; pyrrolidinyl)propyllbenzamid
’ 2.10 e chiral
CH,
nc-o
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e 95 P Found 461 (MH) (t)-3-bronmp-2,6 ON\ /~ dCH, Sr C23H29 79Br N203

bi s(nmet hyl oxy)-N-[2-nmethyl - H,c cHN requi res 460; 1-pheny| 2-(1 0\ / 4 1.98

pyrrolidinyl)propyl]benzamd CH e 96 P Found 415 (IVH)

(t) 5-chl or ~\ e CH C24H31 CI N202 (et hyl oxy{} SL’Z met hyl -1- H
CH, requi regvo4?§‘£m%ﬁényl 2-(1- NC CHO C3 2.36 pyrrolidinyf¥ @ﬂ?ﬁp‘]%ﬂnzam d

e 97 1 - A Found 395 (MH*) (t)-2,6-dinethyl-N-[(1 Hc H C C25H34N202

{met hy) [ 21860 FH ~ =res 394; R nel[Found 38 £INY) ] laE-Dirhethyl Wm
pent yl )(%enyl)rrp@;}%g@a ~mde 98 ﬁ(g%r}g a7l (I\'I—K"ki(‘j w_ {; %{;I NF
C24H24FBN20 1zab| cychol 3, 1. O] h<;x 3-yi -2 NC2~0 \ P
501 LMy EN | 2 LA cosHparenc; ““”"E??“‘i‘?é[‘a'""""""’?‘5’“2"""?3*?““&“‘&”&
H30 cH relqui res 50@-’g hY1- 1- PhenY! pr Fhr 2 ok “llcrg']ag Y |
(met hyl oxly) - 4, 6- C'#c-Bi s(trifl dior onet Byl ) benzani d
60 ﬁé‘i@ A Found 369 (MH"} | 4-Fluoro-2,6-dimethyi-N-[2-
O R CasHzgFNZO methyl-1-phenyl-2-(1-
H,cH o, requires 368; pyrrolidinyl)propyl]benzamid
2.00 e chiral
O 61 H:C)SCH/‘O P Found 369 (MH") | 4-Flucro-2,3-dimethyl-N-[2-
O CasHzFNO methyl-1-phenyl-2-(1-
o, requires 368, pyrrolidinyl)propyljbenzamid
o, 2.02 e chirai
¢
62 P Found 369 (MH") | N-[[1-
H’c‘r% CaaHxFNO (Dimethylamino)cyclopentyl]{
M requires 368; phenyl)methyl]-4-fluoro-2,3-
CH, 2.05 dimethylbenzamide chiral
F o
63 PE Found 421 (MH") | 3,5-dichloro-N-[[1-
e QO CaoHx®CLN;0, | (dimethylamino)cyclopentyl)
o o requires 420; phenyl)methyi]-2-
C { ne' e 2.55* (methyloxy)benzamide chiral
64 PE Found 337 (MH") | N-[1-
CazH2N20 (dimethylamino)cyclopentyl)(
N requires 3306, phenyl)methyl}-2-
C Ecmn,c’\w, 2.34" methylbenzamide chiral
65 PE Found 365 (MH") | N-{[1-
CaH3N0 {dimethylamino)cyclopentyl](
N - requires 364, phenyl)methyl]-2-
e en, 2.48" propylbenzamide chiral
Ch,




e 99 WD 2006/ 067423 PCT/ GB20051004951 100 - A Found 363 (MH) (t)-N-[2-(3
m C24H30N20 azabi cyco[ 3. 1. 0lhex-3-yl)-2- re uires 362; neth I-1 hen |

rol2,6- HCCHO\ q Y -PYPPY] Hc 1.94 dinethyl benzam de 101 H Found 375
(MH) (t)-N[[21-(2,5-dihydro-IH H H3C C2eH3ON2O pyrrol-1 C 0 requires 374;

yl ) cycl opentwiD|20@verugs ) nret hyl ¢ HC 1. 94 ] -2, 6-di met hyl bemzaebesoodddz H

Found 513 (M—|) (t) N-[[l (2 5-di hydro-1H F F C2eH2eF5N202 pyrrol-1 " ¢ F F
b1 (L1171 J5Port iyl beaqm d o] 1O 1y b ode 365 (@)L AR ez
(t)-2-br orLrD 6-met hyl NS Z-  C23H297BBr Ni’sziesNaQI -1 - E)Iﬁbnwollﬁm{/llprg%)gll-i -
()N [2- ot hyl - hep i oo pporeEReiiad = (M)
(1- pi peri di nyl]) pr { 248" 472; bi sZt rifluoronethyl)benzamd
i FF 2.18 e 105 ?' (t)-2-(methyl oxy)-N-[2- "" ¢c"* RF
C25H28F6N402 et hyI -1 - pHenyl - 2- requi res 502; piperidinyl)propyl]t+4,6
F F 2.28 Higg(trT T OoFeRepytt O Found 371 (MH") | 2-chloro-Ne[1-
H’W CxHx™CIN;O {dimethylamino)cyclopentyl](
,H’c\é'c' requires 370; phenyl)methyl]-6-
1.93 methylbenzamide chiral
68 PE Found 409 (MH®) | N-[[1-
C‘ ; f i CazHaaF N0 (dimethylamino)cyclopentyl)(
Bn M requires 408; phenyl)methyl]-4-fluoro-2-
. He o, 2.44* {trifluoromethyl)benzamide
chiral
69 PE Found 417 (MH") [ 3-chloro-N-[[1-
e CxHx°CIN;Os | (dimethylamino)cyclopentyl){
N X requires 416; phenyl)methyl]-2,6-
@ HC CH, 2.43* bis(methyloxy)benzamide
a & chiral
70 PE Found 417 (MH") | (£)-3-chloro-2,6-
HE~ " CaHn™CIN,O; | bis(methyloxy)-N-[2-methyl-
N CH, requires 416, 1-phenyl-2-(1-
C} { ‘j:H’ Q 2.4 pyrrolidinyl)propyllbenzamid
e
71 PE Found 399 (MH") | N-[[1-
O q CorHN0 {dimethylamino)cyclopentyl](
Q ) N P requires 398; phenyl)methyl]-2-
HC CH, 2.51* biphenylcarboxamide chiral
72 PE Found 425 (MH") | 2-chloro-N-[[1-
| Q—D C2H2 > CIFaN,O | (dimethylamino)cyclopentyl](
A requires 424, phenyl)methyl]-5-
HC  CH 2.48* (trifluoromethyl)benzamide
2 F chiral
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e 106 HA C' "'¢c H Found 365 (MH) (t)-2,6-dinmethyl-NJ[2-nmethyl- N C24H32N20
1-phenyl -2-(1- O)H, requires 364; piperidinyl)propyl]benzamde 1.88 107 H
cH Hc aH Found 405 (MH) 2,4-dichloro-6-methyl-N[2- G+ C22H2eCl 2N20O
met hyl - 1- he %@ o requires 404; pyrrolidinyl)propyl]benzamd 100 V\D
2006/ 067423W 64% 85/ 004951 2.10 a chi raI 108 H FoundP@BGBJ{Wﬂﬁi'ﬂll-[(l :
Codrbancz (o et by am o) evelopentyl Ll pgant oL redulres 380 e p
Roony és'é W) 3-chl ¢fc ‘n?af’ﬁyl ﬁ & wns! 368 SRR MME31pa350 N20
rret hyl - 1-[pheny| -s#@<{ 1 ox requi r@zl-{gMOSpyt t cl(didiemyia)mmojp;;clobbmw;(am d
(& et hyifan rlo) 2'y ) oo i v " ad PhemAI Ry 1 2.6+
2.12 di mgt [1y| 1,1\1a"m' Essglii ,\i EAF(,)EM"'?E?FWW?AZET@G c;hirfll _
0L Fodddrd 1) BFopy PN 1 4 (562 4ORIBIICRIZ, 1 Fhing
421 (M—I )N (t) M " a CZ3 zQNZCPZnethyl-1-pheny|-2-(1-
(et hyl o>3y) ) 0 OVE requires 424, pyrrolidinyl)propyllbenzamid
2.93" e
75 PE Found 383 (MH") | N-[[1-
CasHoNz0; (dimethylamino)cyclopentyl](
C requires 382; phenyl)methyl}-2,6-
2.88* bis(methyloxy)benzamide
chiral
76 PE Found 387 (MH") | 2-chioro-N-[1-
CaHz®CINO, | (dimethylamino)cyciopentyl)(
N N requires 386; phenyl)metl_wyl]-s-
e on, 2.56* (methyloxy)benzamide chiral
O‘CH,
77 PE Found 365 (MH") | (1)-2,4,6-trimethyl-N-[2-
", qu CaH12N0 methyl-1-phenyl-2-(1-
& N o requires 364; pyrrolidinyl)propyllbenzamid
HG o () 2.46* e
C 78 PE | Found 375 (MH") | 2-chloro-N-[[1-
CaH2>CIFN;O | (dimethylamino)cyclopentyll(
. l . requires 374; phenyl)methyl]-3-
(: j e on, 2,99* fluorobenzamide chiral
79 PE Found 351 (MH") | N-[[1-
CaaHaoN0 (dimethylamino)cyclopentyl](
d” requires 350; phenyl)methyl}-2,4-
he cHH,C O 2.96* dimethylbenzamide chiral
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\ | requires 420; phenyl-2-(1 2.02 pyrrolidinyl)propyl]benzamd C e 113
,¢", H Found 381 (MW (t)-2,6-di methyl-4- N, C, N\ C24H32N202

(met hyl oxy)-N-[2-methyl -1- o requires 380; phenyl-2-(1 1.86

pyrrolidinyl proﬁ(’)@i‘/S benzamd e 114 H Found 397 (WVH)

(t)-3-chl or WO& /~"1 i C24H2035CI N2O { phenyl [ 1PGHGB20p§04351r equi r €S

396; pyrrolidinyl )cycl opent yl]meth 2.13 yl}benzam de 101 WO 2006/ 067423

PCT/ GB20(Qgp002495T" oun 7ur.§(|v 33 ,gdggmm ?e}néfgl;{pT-N-

C24H2e7DBr N2Q {ph.,en {'ﬁ Nl & requ:rr eg 0 y?r oI 1 dl"b’Yﬂ % entyl] nmeth

2.15 yi}denzgm de B Fou1d 451 %"‘2 nip c)rq!qpen Sft 126
vignmeth 2014

3503N20 {|phenyl [1"’ 1™ requifes 450 r&%ﬁ re$Bagli nyI)

yl )benzani de | 117 Huék 377 I L\E r%mbl 5H32N\20
(1 ~~" d requires 37 yrrol  di nyl ) ¢¥Bopent yI j mgtdimetay! iral

yl ) benzani de { 118 H Fo nd 393 VH ) ({)-2-nethyl-6-{(nmethyloxy) OC"
C25H32N2q52 N-{ phenyl [ 1- (1 " requires 392; pyrrolildinyl)cycl opentyl]nefh
“3c 1.95 pgfHenzam diﬁ pUNE 391 Fobad 385((MHY., droi2nedimethyPv-[2-

VH ) (t 3d|rrethy

CasHz CIN;O methyl-1-phenyl-2-(1-
requires 384; pyrrolidinyl)propyl]benzamid
2.07 e chiral

E Found 405 (MH") | N-[[1-

':’:‘,‘ CzHzxF3NO {dimethylamino)cyclopentyl](
’ Hc“" ©F ] requires 404; phenyl)methyl}-2-methyl-6-
’ |£ e 1.91 (triflucromethyl)benzamide
chiral
83 MG e, E Found 405 (MH") | 2-methyl-N-[2-methyl-1-
GN)&(Q CasHarFsN2O phenyl-2-(1-
H:CHN \Ij Fl i requires 404; pyrrolidinyl)propyl]-6-
F 1.91 (trifluoromethyl)benzamide
chiral
84 A Found 443 (MH") | 5-bromo-N-[[1-
"‘c‘yQ(Q CasHa1"°BrN;O (dimethylamino)cyclopentyl)(
C HGC Em’ requires 442, phenylymethyl]-2,3,4-
2.27 trimethylbenzamide chiral
Be CH,
cH,
85 E | Found 379 (MH') | N-[(1-
“‘c*pg/@ CasHuN,O (dimethylamino)cyclopentyl)(
e wn__o

requires 378; phenyl)methyl}-2,6-
HC o, 2.07 diethylbenzamide chiral
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O C25H34N20 {phenyl[1-(1 H requires 390; pyrrolidinyl)cyclopentyl]neth

CHI

2.08 yl)benzam de 120 H Found 443 (IVH )

(t)-4-chl oro-2-nethyl -

C25H3135CI N2CS (net hyl thi o) - N-{phenyl [1-(1- N g requires 442;

O 1

Hc
cl,

pyrrolidiny] zc%cl opentyl]nmeth H,c a 2.18 yl)benzam de 121 H Found 397 (M)
(t)-2-chlor ﬁ? N- C24H2e' 6CI N20 {phenyl [ 1- (1 N m PCHGB308%003%54 ;
pyrrolidinyl)cyclopentyljmeth Hc 5 2.08 yl }benzam' de 122 H Found 413 (IVH)
(t)-2-chli@eo-I6- (et P O) - C AT 93P EhlH36: w“-l (I —rTequires ng;
pyrrolidijnyl )icyclap eth [ " 1.92}yl am de 006/ 06742
PCT( GB20G510q4951" ¥12% Y Found| 441 ( % zjiﬁzé‘z brornSgﬁ‘egFl?!h‘f‘y"°3$¥°'°Pe"t¥'l(
C24r29798r Nod {pherit 1 N t| ~ req réqRiFestan; phenymethyl-2,3,4-
pyrrolidijnyl )cycl open #eth | "' c 1. zo\él } benzam ﬁ ltﬁﬂfl H Foucpd h37|9 (M) .
(t)-N-[[l|-(1|C CH C2 N202 hzeti di f“f y)cyclopé EEYIBREATIde gyl
requires [378;| 1) methyl Jl; 2¥tethyl -6 " ¢ 1.97 (net hylloxy)benzam de 125 A
Found 363_(M{ ) (J l\ﬂ[l (1 "p C24H30N20 azetidi nyl)cycl opentyl) (pheny] G
~" N E}&T rlequi r g 6 I') mef hylg - 2| Bound 3319MH]} meN-fitd benzam de

“-°~.Iq CaeH32N20; (dimethylamino)cyclopentyl)(
o Mg requires 380; phenyl)methyl]-2,5-dimethyl-
CHJ
2.00 4-(methyloxy)benzamide
He .
.0 chiral
C -
88 E Found 381 {(MH") [ N-{[1-
@.?Q(@ C24H3zN2O2 (dimethylamino)cyclopentyl)(
Mg requires 380; phenyl)methyl)-2,3-dimethyl-
CH,
1.96 4-(methyloxy)benzamide
cH, .
.0 chiral
HE
89 E Found 365 (MH*) | N-[[1-
”a"nrQ'Q CaHaN0 {dimethylamino)cyclopentyl}(
By FN requires 364, phenyl)methyl]-2-(1-
CHy 2.02 methylethyl)benzamide
chiral
90 P Found 413 (MH") | (2)-N-][1-
C i " O CaHaN0 {dimethylamino)cyclopentyl}(
i Q requires 412; pheny)methyl]-2-methyl-3-
he O biphenylcarboxamide
91 P# Found 459 (MH") | 2,6-dichloro-N-[[1-
“=°~,,Q(© C2:H2PClLFsN,0 | (dimethylamino)cyclopentyl](
c"; ™ . requires 458; phenyl)methyl]-3-
. 2.1 (trifluoromethyl)benzamide
g r chiral
92 H Found 337 (MH®) | (2)-2,6-dimethyl-N-[[1-
MG MG CHzN;0 (methylamino)cyclopentyl}(p
H m requires 336; henyl)methyl]benzamide
% e 1,88
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126 A Found 363 (MH) (t)-N-[[1-(1 CN C24H30N20

azetidi nyl)cycl opentyl](pheny pc requires 362;
127 A Found 391 (MH) (t)-2,6-dinethyl-
requires 390; pyrrolldtnyl)cyclo
128 A Found 379 (MH) (t)-N-[[¥CH

di met hyl benzam de
C25H34N20 nget

ylhz}sl - |

2.06 yl) met ¥
(di et hyl am no) cycl opentyl](p H CVN N reqw res 378; henyl)nethyl]-2, 6-

H Cc

;‘nde

IYmethyl]-2,6 H, 1.90

N-[[1-(2-

Sioedues

hen

N20O

c

2.04 ding foernzam de 29 A Foumpd 3TE o&,gzrg% m) I\‘ﬂ[ﬁﬁ merhyt = N{ pheny [1
C25H32N2Q0 (1-} N res 3y6; pyrrJ |1 él )cycllopentyljmeth H, C 1.P0
yl } benzarfi de | 130 | 9 [MH) (1 Fe@sﬁz i chi ordd'memv@m'wmlm\lzo
(di et hyl dm nqg) cycl ¢ H cvN 6 H récRifitd ses 418 ,phEﬁ’ﬁ g[m;t;_lwb.] benzam de
c' 2.15 103 20 g%PCT GB20054004951 131 | Found 453
(t)-2-chllor o-[N- b1 C24He35C Fi Nz%’ (di et hyl élﬁﬁ"ﬂ?)tj‘t'wzéw?ﬁwff'(p
XC~~N p | F—regures—452—herylretry 3220 A m de
132 - H|™urld 438 Mt ) (t)-2] 6- i chl Eﬁsﬂmﬂm‘b LIZRGRATIY S St hyl - |
XC H I rdqui retﬁl . Ryrrolidi Pyl ) cycll Gp#hdNsO] ( phen dimethyl-N-[2-methyl-1-
H'; 6’3,%}_‘“" requires 406; phenyl-2-(1-
Cpd e 2.34 pyrrolidinyl)propyl]benzamid
e
95 P Found 461 (MH") | (£)-3-bromo-2,6-
C‘ Og" °-°“= Br CasHz°BrN,O; bis{(methyloxy)-N-[2-methyl-
N . i
HC cn}—@ requires 460; 1-phenyl-2-(1-
© § 1.98 pyrrolidiny!)propyl]benzamid
CH!
e
96 : P Found 415 (MH") | (£)-5-chloro-4-ethyl-2-
09" I C24H1°CIN,O; (methyloxy)-N-{2-methyl-1-
N CH, . )
e °“>—b_/ requires 414; phenyl-2-(1-
° " 2.36 pyrrolidiny!)propyl]benzamid
e
97 A Found 395 (MH") | (%)-2,6-dimethyl-N-[(1-
he H,C( MC CstuNgOz {methyl[2—
o N\ 3@ requires 394, (methyloxy)ethyljamino}cyclo
[¢]
C nd 214 pentyl}(phenyl)methyllbenza
mide
98 A Found 471 (MH") | (£)-N-[2-(3-
@9“: F CasHaFgN2O azabicyclo[3.1.0]hex-3-yl)-2-
H: CHN ,, requires 470; methyl-1-phenylpropyl]-2,4-
° F 2.29 bis(trifluoromethyl)benzamid
e
89 H Found 501 (MH") | (2)-N-[2-(3-

‘C‘g%ﬂ

CasHasFaN2O2
requires 500;
2.30

azabicyclo[3.1.0]hex-3-yl)-2-
methyl-1-phenylpropyl]-2-
(methyloxy)-4,6-
bis{trifluoromethyl)benzamid
e

29



a 1.93 yl)nethyl]benzam de
(t)-2-chloro-N-[[ 1-(2-nethyl

464; pyrrolidinyl)cyclopentyl](phen
(#%) benzam de 134 H Found 417

(trifluor

onet

(t)-2, 6-di cHP
pyrroI|d|nyl)cyclopentyl]neth

henyl[l o -'

133 H Found 465 (M)

F C25H253SCI F3N2O 1- N C X ¢
2.15 yl)nmethyl]- 3-

(M)

16 F requir

C23H2535C 2N20 (1 N HPGTHGRAPYW4951 6.

es

| 1.99 yl}benzam de 135 H Found 451 (MH)

(t) - 2- chlforpe-T\- (phe -(1- % 4H¢535wﬁﬁﬁmmm |§}N¥ft;ycTopentyrrneth
H F requijres [450 vyl (triflupronet h) ?'NPZ m de 1‘_:'3 blHC ﬁ‘nd 38_12_(M—I )
(t)-2-nethyl - 6@h| xyg) -/ c24H32N4 met hyj|3%p0
requires {380; utyl ] benzg lf@q(d,ees ¥%x 1CH. méthﬁ-’:l p&.eﬂ;w&%pﬂpsze A
Found 439 (I\/H ) (f"f reh hI N 12- net ftxl -1 -/ C23H3e, 59% enzzg)mpeenyl 2-(1 HN
6;4,1 reqU|res 438; pyrmglldlnyl)butyl %211 8 2
(trlfluoru My bepzam-de—F—F———304WO20061 067 ~PCT 064954 138
oif P Fodibidy ( ) (t)-N-{[1 b cpEeyr F i St
(di net hyllam no) cysloPenfyl j ( H P ",¢Iaﬁﬁau0res 42@yrrplenyl ) met hyl 1 -2 . 19.
(met hyl oxy) - 5- F@ riyihuor prret hy| l?eequ':lzrgg.ji'fif yl)cyclopentyl}(phenyl)methyl
©ue 1.94 ]-2.6-dimethylbenzamide
102 H Found 513 (MH") | (2)-N-[[1-(2,5-dihydro-1H-
3 O vy CasHzsFeN;O2 pyrrol-1-
C N &fib'ér requires 512; yl)cyctopentyl](phenyl)methy!
° g F 2.35 ]-2-(methyloxy)-4,6-
o bis(triflucromethyl)benzamid
e
103 e cH, H Found 429 (MH") | ()-2-bromo-6-methyl-N-[2-
O i CaHzx°BrN,O methyt-1-phenyl-2-(1-
e requires 428; piperidinyl)propyllbenzamide
2.02
104 f H Found 473 (MH") | (£)-N-[2-methyl-1-phenyl-2-
oY kF Ca4HzeFeN:0 (1-piperidinyl)propyl]-2,4-
O 8 requires 472; bis(trifluoromethy!)benzamid
Fet 2.18 e
C 105 H | Found 503 (MH") | (¥)-2-(methyloxy)-N-[2-
HG S CasH2eFsN20O2 methyl-1-phenyi-2-(1-
O requires 502; piperidinyl)propyl}-4,6-
2.28 bis(trifluoromethyi)benzamid
e
106 MG CH, H"=° H Found 365 (MH") | (1)-2,6-dimethyi-N-[2-methyl-
O. " CaqHaN;0 1-phenyl-2-(1-
¢ requires 364, piperidiny!)propyllbenzamide
1.88
107 He oH, HC ¢ H Found 405 (MH") | 2,4-dichloro-6-methyl-N-[2-
C)u Nl?/ C2H%*Ci,N,O | methyl-1-phenyl-2-(1-
requires 404; pyrrolidinyl)propyllbenzamid
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139 P Found 371 (MH) (t)-N[[1 C22H27FN202 (di net hyl am no) cycl opentyl ] (

H C'N'CH requires 370; phenyl) nethyl]

-4-fl uoro-2-

1.99

(et hyl oxy) benzam de 140 E Found 503 (WMH ) (t)-2-(nethyl o$<y) -N-12- Hc GN\

| C2sH2sF5N202 net hyl

-1 -phenyl

-2-(1-

~/ NN OF

requires 502;

pyrrol i di nyWoee6sy42a4, 6- F H c-O F 2. 23 & 2.27. bi s(tdf | porepmesiysdsrenzam d

e FFF 141 H3C CH, E Found 415 (MH ) 2-brono-6-nethyl-N-[2- CN\
C22H2779R-N2Q-ret-hyb——phemyl—2- (1 HN-O_H G & regquires—414;
pyrrol i dijnyl )jpr opyI Jbenzanid [L.84. a|@n%al 142 nd $EVR Found 365 (MH)
(t)-2,6-diyogthyl - NoA=- et hyl - 8 X|-'|'F e B8 MH* qem.h 2 (1 ™ requires
pre ol g‘e aliengente |72 108545 s it
0 requires 490;n¢( -4, FO GNr&qu?rSs 3g0;s(tr |dhbnyﬂ)mnrm3tl]ka46-)jhwmrr
F F F 105 WO 2006 / GB2005/ 0(!3%;1 144 H, C G‘letlﬁ?yloxy%eglzallrr%ge(w )
(t)-2-chlloro-|N 2- et hyI-I- CnH24Cl F3NZO phenyI-Z-(
chiral
109 P Found 385 (MH") | 3-chloro-2,6-dimethyl-N-[2-
)EP CxHx*¥CIN:O | methyl-1-phenyl-2-(1-
Qc % requires 384; pyrrolidinyl)propyilbenzamid
2.1 e chiral
C [ P | Found 385 (MH") | 3-chloro-N[1-
o C23H2>CIN,O (dimethylamino)cyclopentyl](
e ﬂ% requires 384; phenyl)methyi]-2,6-
He I 212 dimethylbenzamide chiral
1M1 ne o H"a° H Found 385 (MH") | (£)-3-chloro-2,6-dimethyl-N-
CT " L o CxH2*CIN,O (2-methyl-1-phenyl-2-(1-
requires 384, pyrrolidinyl)propyl]benzamid
2.02 e '
2] e 7 H | Found 421 (MH") | (2)-3,6-dichioro-2-
O' ”H\cu CH2PCLN,O, | (methyloxy)-N-[2-methyl-1-
' requires 420; phenyl-2-(1-
2.02 pyrrolidinyl)propyl]benzamid
C e
113 we § “WD\CH’ H Found 381 (MH*) [ (£)-2,6-dimethyi-4-
C!" 8 Y CaHzN20; (methyloxy)-N-[2-methyl-1-
: requires 380; phenyl-2-(1-
1.86 pyrrolidinyl)propyllbenzamid
e
114 H Found 387 (MH") | (+)-3-chloro-2-methyl-N-
Oﬂ - CasH26**CIN,O {pheny![1-(1-
N I H:[ requires 396; pyrrolidinyl)cyclopentyljmeth
2.13 yl}benzamide
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requires 424; pyrrolidinyl)propyl]
c,,~F F 145 P Found 353 (M) ()-N—[[l H, C CH,

(di met hyl am no) cycl opentyl ] (

(et hyl oxy) benzam de
C G 0O C22H¥9

-3 2.0.

(trifluor

onetfiyl)benzam de

| H, C22H23N2C2
N requires 352; PhenYl)nethylj-2 0C 1.93.
146 H,c CH E Found 371 (M—I*) 3-chloro-2-net hyl -N-[ 2-
380(06H428 net hyl - 1- phenyl -2- (1- HN requires ?FU‘/G320051004951

\

F

pyrrolidinyl )propyl ] benzam d i CH | 1.98. a Chl Liil \ C 147 H,c CH, , E
Ef)gn((j}gﬂ 0 nyl ) pr j? enzam d GF %H cﬁﬁﬂg' -15;3 F\>I °
Found 429 c C28H3 @9 tBaNRt hy) I{mﬂ"bflb) E'ycl opentyl] (I Hc
'Blﬂjheny{ § [ hylj -4 ﬁe ires afm@)yl Dpdiidiyl)tydopbntylimeth
2, 5- di metlhyl -IN-[ 2- rret hyl -1 C' 0 C23H3dRAS pheny! - 2-¢ibenarmiser equi res 35D:
pyrrol i dimyg)propyt i genzant 0 . HL- 9FFobnd 48T (MH") | (¥)-2,4,6-trichloro-N-
CxnHzs®CIN,O | {phenyl[1-(1-
%\ requires 450, pyrrolidinyljcyclopentylmeth
2.14 yl}benzamide
117 H Found 377 (MH®) | (1)-2,3-dimethyl-N-{pheny[1-
Q CasH3zN,O (1-
C “JLLD requires 376; pyrrolidinyljcyclopentyllmeth
HC L, 2.02 yl}benzamide
118 H Found 393 (MH") | (1)-2-methyl-6-(methyloxy)-
CL %ﬂﬂ C2sHazN0; N-{phenyl[1-(1-
h requires 392; pyrrolidinyl }cyclopentyllmeth
He 1.95 yl}benzamide
119 H Found 391 (MH") | ()-2,4,6-trimethyl-N-
O* j:é\ CasH34N-0 {phenyl[1-(1-
N requires 390, pytrolidinyl)cyciopentylmeth
e 4 2.08 yl}benzamide
120 H Found 443 (MH") | (1)-4-chloro-2-methyl-6-
Q O CasH31°CIN;OS | (methyithio)-N-{phenyl{1-(1-
C ujjé\ requires 442; pyrrofidinyl)cyclopentyllmeth
he @ 2,18 yl}benzamide
121 H Found 397 (MH") | (x)-2-chioro-6-methyl-N-
O: % CaeH2*CINO {phenyl[1-(1-
N requires 396; pyrrolidinyl)cyclopentyllmeth
he 2.08 yl}benzamide
122 H Found 413 (MH"} | (1)-2-chloro-6-{methyloxy)-
Ov Jjé C2aHz% CIN;O; N-{phenyi[1-(1-
N requires 412, pyrrolidinyt)cyclopentyllmeth
? 1.92 yi}benzamide
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H, C 150 H3C CH, P Found 351 (MH*) (t)-2,6-dinethyl-N[2-nethyl- G C23H30N20
1-phenyl -2-(1 HN 00 requires 350 pyrrolidinyl)propyl]benzamd Hc | CH3
1.80. e 106 WD 2006/ 067423 PCT/ GB2005/ 004951 151 H3C CH3- E Found 365 (MH)
2,4,6-tri gy {# methyl- C' | C24H32N20O 1 -phenyl-2-(1 HN C requires
364: pyrro Iﬂ‘ﬁfof Fopyl ] benzam d H3C CH3 1.88. a chir ACHEB204HW9SIC CcH, E
Found 387 (M—|+) 2- chi or o- 6- (et hyl oxy) - N-12 CN 11 C22H27?CI N202 net hyI

1. 84.

. bh vl 128 295 (Won fﬁ%‘%l SRAEVEE “gfﬁ’f’ﬁ‘vp”
H808' C2gH2e1 | - pheny| CaHed*Brié:@ reql{nhe@sl[
Ve o2 Rlina Tl BT 46 oo el i fchathiinln 154
2- (2-net hyl - 1|- pyrrolidi nyI ) 1 CH, HN o ﬁ@&w res 364; gﬁ!ﬁ?mﬂeopy] benzani [de
H C CH, Z4@§-["1I55 E-[Foupd 4;?,&5@7)9 N i TTET nyr— I
C231 -f F3N20 phenyl(l I—NOCH, reunres pyn;%tld'r”] I% a/ ;‘ -
D 2uH3NzO; V)CYCOPB"'W (pheny
" N requires 378; methyl}-2-methyl-6-
HC 1.97 (methyloxy)benzamide
125 A Found 363 (MH") | (£)-N-[[1-(1-
C\ H, CaH3oN-0 azetidinyl)cyclopentyl)(pheny
C " uj\é’ i requires 362; ymethyl]-2,3-
1.99 dimethylbenzamide
126 A Found 363 (MH") | (&)-N-[[1-(1-
C\n j:é C2H3oN;0 azetidinyl)cyclopentyl)(pheny
N requires 362; )methyl]-2,6-
He 1.90 dimethylbenzamide
127 A Found 381 (MH") | (x)-2,6-dimethyl-N-[[1-(2-
L Ca2sHaqNO methyl-1-
wd g ﬂJIS requires 3940; pyrrolidinyl)cyclopentyl)(phen
e 2,06 yl)methyl]benzamide
128 A Found 379 (MH") | (£)-N-{[1-
He CasHaNO (diethylamino)cyclopentyl](p
oA n% requires 378; henyi)methyl]-2,6-
C" e 2.04 dimethylbenzamide
129 A Found 377 (MH") | (%)-2,6-dimethyl-N-{phenyl[1-
Q- jjé CasHaaN,0 (1-
N requires 376; pyrrolidinyt)cyclopentyljmeth
H,e 1.90 yl}benzamide
130 H Found 419 (MH") | (+)-2,6-dichloro-N-[[1-
e CxHz"CLN,O | (diethylamino)cyclopentyl}(p
AN g% requires 418; henyl)methyl]benzamide
¢ 2.15
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2.19.

(trifluoronethyl)benzam de

F\ F F chiral

156 H, C CH, Po -\ Found 415

(MH) 3-brono-2-nethyl-N-[2- CN\ | C2H27ThBr N20 net hyl - | - phenyl -2-(1-11 HN
O requires 414; pyrrolidinyl)propyl]benzamd CH, | 2.12 a chiral 157 He CH,
- E Found 355 (MH) 3-fluoro-2-nmethyl-N-[2- C'" ' | C22H27FN20O
met hyl - | - ph¥] (@6%43 HN requires 354; pyrrolidinyl)propRGT/6BIHIHMMEI CH,
1.96. a Ehi raI . §Ll E }07 WO 2006/ 067423 PCT/ @20051904951 158 HGC CH - E
E&upgqﬁizr e‘“s3 4 o pr opyI ] FWJJ% (HH W‘f‘l&%ﬂﬂ'ér L:al %59
H ., E Fdund et hyl - [chihbﬁiﬂlEaﬂe@l- (diethylemineisrizoentyl)(p
B < fjuor & Lo 7 ERMEERTL QLS et
(t)-2,6-di net C24H32NP@-23- ( 2- rret hy!| (Vtﬂwpmethmnenyamld_e_- '~
N 132 H Found 431 (MH") | (£)-2,6-dichloro-N-{[1-(2-
CaHz"CN,O | methyl-1-
requires 430; pyrrolidinyi)cyclopentyl}(phen
1.93 yl)methyllbenzamide
133 H Found 465 (MH") | (£)-2-chloro-N-[[1-(2-methyi-
CasH2>CIFsN.O | 1-
C requires 464, pyrrolidinyl)cyclopentyl}(phen
215 yl)methyl]-3-
(triflucromethyl)benzamide
134 H Found 417 (MH®) | (%)-2,6-dichloro-N-{phenyl[1-
G jIS CuHzCLN:O | (1-
N requires 416; pyrrolidinyl)cyclopentyllmeth
@ 1.99 yl}benzamide
135 H Found 451 (MH") | (£)-2-chloro-N-{phenyl[1-(1-
Cl. %/L Ca4H26°CIFaN,O | pyrrolidinyl)cyclopentyljmeth
N g requires 450 yh}-3-
{trifiuvoromethyl)benzamide
136 ne, J° E Found 381 (MH") | (%)-2-methyl-6-(methyloxy)-
C Q?{@ CaqHazN2z0; N-[2-methyl-1-phenyl-2-(1-
M=o requires 380; pyrrolidinyl)butyllbenzamide
”=°6°‘cﬂ. 1.83 & 1.87
137 WG d A Found 439 (MH") | ()-2-chloro-N-[2-methyl-1-
O{@ CasH2>CIFsN;O | phenyl-2-(1-
N —o requires 438; pyrrolidinyi}butyl]-3-
¢ 2.11 8 2.17. (trifluoromethyl)benzamide
'5;; :
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CH requi res 364; phenyl propyl ] benzam de
Found 371 (MN 2-chl oro- 3-net hyl
met hyl - | - phenyl -

CH 1.96. H C 75,10 161 H3C CH, - E
-N-[2- ON 1\ A Cz2H27CI N20

2- (1 HN O requires 370; pyrrolidinyl)propygbenzam d of ~

1. 89. aChIr?’f\@ 162 H CH, - E Found 445(M—I‘) 5- br ono- 3- net hyl -2- C
C23H2979 H Bi\9sHe ‘Hét hyl oxy) -N-[ 2-nethyl -1- o H, requi rEQT’ﬁmﬂﬂﬂ%{»ﬂ -2-(1

Br' 19, 1 a"CH, 02 15 pyrroI|d| nyl)propyl]benzamd e chiral 163/ \ F P

E?gna ‘C"?J 138 I_I)Te)_ NA T FC2pH2 3N R %P @%W§ l&}lmmyu opentyti

[(triflu rorret hy 1)@ gnyam FeNEZuNnd [Idimethywamino)cyclopentyl)

(t)-4-ch|oro-N—[ -am fﬁ)ﬂﬁ!mt 7( Hc|]"cH,
me%ﬁgl ‘oxy) benza% 21L08 WO

i E Four|dmstyloxxp-)

gl requijres 38

2006/ 067423 H
rir CZS H28FeN2 CP(trmh&avHetr%nSéuzﬁnide _
4 _6- 2 21 his(tirifluoromdthyl)bhenzam d

2- (et hyl oxy) - N- [ 2- et hyl*- |
e chiral 188} e é@“d 330 (V) Rt) o Gopmd 728 L I il - 2- -
. ,gé C22HzFN2O, (dimethylamino)cyclopentyl)(

requires B02:tpyrrolidinyl)propyl]

H,c’N c#, H requires 370, phenyl)methyl]-4-fluoro-2-
1.99. (methyloxy)benzamide
140 he ) E Found 503 (MH") | (z)-2-(methyloxy)-N-[2-
C C/" CasHzsFeN202 methyl-1-phenyl-2-(1-
L N ] requires 502; pyrrolidinyl}butyi}-4,6-
He~© . 2.238&2.27. bis(trifluoromethyl)benzamid
e
F
141 HC CH, E Found 415 (MH") | 2-bromo-6-methyl-N-[2-
CazHzBrN;O methyl-1-phenyl-2-(1-
requires 41'4; pyrrolidinyl)propyl]lbenzamid
1.84. e chiral
142 e T Found 365 (MH") | (+)-2,6-dimethyl-N-[2-methyl-
C/u>{/© C24HaN;0 1-phenyl-2-(1-
M=o requires 364; pyrrolidinyl)butyllbenzamide
C "s°6cu. 1.86 & 1.94. |
143 R Found 491 (MH") | (£)-N-[2-(dimethylamino)-2-
“'°~S€O CaeH2sFeN202 ethyl-1-phenylbutyl}-2-
e requires 490; (methyloxy)-4,6-
% 2.26. big(trifluoromethyl)benzamid
e
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"*0'N C22H30N20 net hyl -1 -phenyl butyl]-2,6- c¢", o c¢", requires 338;
di net hyl benzam de 1.75. 167 i | PE Found 463 (IVH )
(t) 6- brono-2-fluoro-N-12- F ", C23H237BBr FN202 net hyl - 2 (2 methyl-1- "c-o m

requiy yrrolidinyl)-1-phenyl propyl] "3 2.
3 (rret hyl OXWP@Q?&S i Br DDC 168 ","P Found 339 (M??TIGBZOMW%I
(t)-N-[2- (d| met hyl ami no) 2- N 022H38N20 nmet hyl - 1-phenyl butyl]-2,6- C\

(N [ 2- “f““'% T R IR fgph”eﬁfﬁﬁi‘%ﬁm T4 k.
requires h ) zam 36 1.87. Czﬁszﬁ‘zﬁourﬂ!‘eBY@(\‘l‘ '
Fequi 1 oS, ]85, ey L;*}F@gﬁﬁamzy %%Wﬂﬁ'@wﬁk Founl’ 303
(M) (t) - (1- tJ'2Q& Cc28H3sN2a (trifluoromethyl)benzamide
pyrrolidi : (res 392; trinethyl bgnzamde 2.02. 172 E
Found 425] (1 ) (t) 2 3 6f$5|c1[oro-N-[(1 , ~ " q I C2 H2335CI3N20 .
e Ry S S
N- [ [; HD |FF q25H %I met hyl am n&etied¥Opent y11](dimethylaminojcyclopentyl)(
Mg c,,: requires 352 phenyl)methyl]-2-
1.93. (methyloxy)benzamide
146 E Found 371 (MH*) | 3-chloro-2-methyl-N-[2-
C KrO CHz*CINO methyl-1-phenyl-2-(1-
51% requires 370; pyrrolidinyhpropyljbenzamid
1.98 . e chiral
147 HyC,  CH, E Found 351 (MH") | 2,6-dimethyl-N-[2-methyl-1-
><|’© CaaHxNO phenyl-2-(1-
requires 350; pyrrolidinyl)propyl]benzamid
\if;/ 1.89. e chiral
148 P Found 429 (MH") | (£)-N-[[1-
CzsH:N;0, (dimethylamino)cyclopentyi)(
requires 428; phenyl)methyl}-4-
232. (methyloxy)-3-
C ' biphenylcarboxamide
149 HC  cH, E Found 351 (MH") | 2,5-dimethyl-N-[2-methyl-1-
)S’O CaxHN,O phenyt-2-(1-
requires 350; pyrrolidinyl}propyllbenzamid
é 1.94 . e chiral
150 HC.  CH, P Found 351 (MH®) | (£)-2,6-dimethyl-N-[2-methyi-
KF@ CaaHaN2O 1-phenyl-2-(1-
requires 350 pyrrolidinyt)propyljbenzamid
‘Tifaf 1.80. e
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requires 502;
benzam de chi

C24H3135CI N2O phenyl -
met hyl benzanmi de 175 H,

phenyl ) net hyl ]
ral
2-(1-

- 2- (et hyl oxy) -

E Found 417 (MH*) (t)-2-bronmo-N-[2 H

-1- (Hg

‘' H

C22H2B' SBr NY®2PUW06H2hy | ami no) - 2-ethyl -1- CH, / O ON reqUiGT4GBLEH04951

2.18. 4,6-bis(trifluoronethyl)
174 E Found 399 (MH) (t)-3-chloro-N[2-ethyl
requires 398; pyrrolidinyl)butyl]-2- 2.12.

2 H

phenyl butyll 6- 1.81. net hyI benzam de 176 ~~ HH A Found 339 (MH*)
(t)-N[2-G@ymerhyt -%MO) NTHEN CYPBHYS68 (VR ) Iz%-trmWJmfétnmA
CH,/ O CH, rdquires 438 met hyl benzam de . 1. 63 177'P Found 393 ( NH*)
(t)-N-[2-(di rfet h§l HCH M I CF‘H%N 5@?}199%
met hyl - 1-lpherjyl but yI ifes 392 tré‘é’$&45 9 pyroldirgBpropyllbenzamid
(trifluorjonetlhyl)b 8EFOuﬂ§95(M—I* ,
(t)-N-[2-et hy|l - 1- phen bynol i di APy but yI ] - 2{FeMB - 6- N C25H3MN2
ON requi rles 394; hzam de| NI 1.86. 179 A Found 379 (M+)
(t)-N—[2.-ethyI-1 phenylc”Q (1- p ~I ci { C25H30N20 pyrjrolidinyl)butyl]-2,6f
CH requirgs 378, H‘,‘c' crL‘jT (e ZETT | Found 387 (MH") | 2-chioro-6-(methyloxy)-N-[2-

O« CuHzSCIN,O2 | methyl-1-phenyl-2-(1-

. *~° requires 386; pyrrolidinyl)propyl]benzamid
0.
o 1.84 . e chiral

C 153 H’SQC;O E Found 499 (MH") | 3-bromo-2-(methyioxy)-N-[2-
C’“ s CaaHz6""BrF3N20; | methyi-1-phenyl-2-(1-
~on, requires 498; pyrrolidinyl)propyl]-5-
F o 2.28, (trifluoromethyl)benzamide
¥ chiral
154 H, c £+ E Found 365 (MH') | (£)-2,6-dimethyl-N-[2-methyl-
CaHaN:O 2-(2-methyl-1-pyrrolidinyl)-1-
requires 364; phenylpropyllbenzamide
‘5’ 2.00.
155 H C CH, E Found 405 (MH") | 2-methyl-N-[2-methy}-1-
CzHzF3N:0 phenyl-2-(1-
requires 404, pyrrolidinyl)propyl]-5-
C >‘/5/ 2.19. (trifluoromethyl)benzamide
chiral
156 H,G E Found 415 (MH") | 3-bromo-2-methyl-N-[2-
w CHz°BiN;O methyl-1-phenyl-2-(1-
requires 414, pyrrolidinyl)propyl]lbenzamid
éi 212 e chiral
157 H,C CH, E Found 355 (MH") | 3-fluoro-2-methyl-N-[2-
XIKO CzHzFNO methyi-1-phenyl-2-(1-
requires 354; pyrrolidinyl)propyl]benzamid
& 1.96. e chiral
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1.89. 180 P Found 339 (MH) N-[2-(dinethyl amino)-2 H C22H30N20 net hyl - 1

- phenyl butyl ] -2, 3-

requi res 388; dinethyl benzam de chiral

2006/ 067423 PCT/ GB2005/ 004951 181 E Found 443 (WVH)

(t)-2-brono-

N-J 2-
pyrrolidi nyW)ot?h?G{A
(t)-N-[2-(dinethyl am'no

et hyl -1 -
6742%

G+ C24H3179Br N20 phenyl -2-(1 o
2.00. net hyl benzam de

Cll

"

1.90. 110 WO

requi res 442;

182 N A FoRfICB28SH048T
)-2 H C q C231-132% ethyl-1-phenylbutyl]-2,6- i

()~ 2+ child Lo)c21ter O ez By TS TS IRt
c',~ 0 a pRenyl butyl ] - 64 CopHzf " GIN.Q lagmﬁnﬂé‘tﬂyl benzami de | 184
(i et hyl o rohui res ATSNEREE, i RS pioRehaami
(trifluor 185 G F E|RdUnd 433 (M8 chiral
(t)-N[2- -(1- | F C23H31F3N20 pyrrdglidinyl)butyl]-2-nethyl-5
requires net hyt ) benzanilde 2.20. 18§ H, "H E Found 369 (M)
(t)-N-[2- E | Found 517 (MH") | (2)-N{2-athyl-1-phenyl-2-(1-
CzsHa0FeN205 pyrralidinyl)butyl]-2-
requires 516; (methyioxy)-4,6-
CH, 232 . bis(trifluoromethyl)oenzamid
c e
160 HG CH, E Found 365(MH") | (£)-2,6-dimethyl-N-[2-methyl-
QW Ca4H12NO 2-(2-methyl-1-pyrrolidinyl)-1-
CH,HN 0 requires 364, phenylpropyl]benzamide
“=°\E 3’°“= 196 .
161 HC, CH, E Found 371 (MH") | 2-chloro-3-methyl-N-[2-
C"ﬁ"@ C2:HCIN;O methyl-1-phenyl-2-(1-
&m requires 370, pyrrolidinyl)propyl]benzamid
1.89. e chiral
CH,
162 NC o, E | Found 445 (MH") | 5-bromo-3-methyl-2-
C C”W CosHa®BriN,O; | (methyloxy)-N-[2-methyl-1-
T O, requires 444, phenyl-2-(1-
o, 2.15 pyrrolidinyl}propyllbenzamid
¢ chiral
163 QP )‘(F P Found 407 (MH"} | (£)-N-[[1-
2 F CaoH2sF aN2O5 {dimethylamino)cyclopentyl](
n,c’"‘cn, ”J\é requires 406; phenyl)methyl]-2-
2.05. [(trifluoromethyl)oxylbenzami
de
164 o P Found 387 (MH") [ (£)-4-chloro-N-[[1-
Qp° i CHx*CIN;O; | (dimethylamino)cyciopentyl)(
He o, ,4\(5\0 requires 386; phenyl)methyl]-2-
2.10. (methyloxy)benzamide
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C23H32N202 et hyl -1 -phenyl butyl]-2- c¢", o Qrequires 368; nmethyl-6 1.74.

(met hyl oxy) benzam de 187 ~ | a P Found 467 (MN (t)-3",5-dichloro-N-[[1 Nc,
C27H2835CI 2N20O (di net hyl am no) cycl opentyl]( a5~ requires 466;

phenyi ) nmet h¥v -2- 2.3 bi phenyl carboxam de 188 | E Found 407 %q B‘{“
(t)-N-[2-(di "Pﬁ/‘?“&#{’no) 2- ~a" || F C23H28F3N20 et hyl - | POHERS0RMH9AY) - 2-
requires 406; nmethyl-5 2.08. (trifluoronethyl)benzam de 111 WO 2006/ 067423

PCT/ GB200 95T 18y & Fpund 454.:T|\7|-1p)o hd 5B wid AR LT N20
(di et hyl ¢ CH/ \ uI (uTm:e gﬂylyhgﬁ%l)rrethyl]-z

2.0 biphe 190 P{Found 4 {t)-
C22H2e35( ﬁ%Lam’ no}cycl opgnéytides 50@1 I
phenyl ) nme (et hyl oxy) benzogézj,l 191
(t)-3', 4- , N I [C27H233 N20 (di mat
C o requifes K67, phenyl)rret hyl]-2 a 2. 3 bi phenyl c

et hvl 1 nh.ern c24LY

Found 473

'!?"M'I‘%ﬁl‘oro N-[[1 we

pyedlidingpropyiia, 6-

192 HF
SEGN

| o

—_

h‘?j?‘gﬂ‘ﬂ‘%’&’@w%“d@ﬂ'ﬂ‘ﬁ 10 -

réchigi de

\

"SNEYN O F HJ&PP%?‘%W’
d 1 F 1. 9CHN88 i A
requires 338;
1.75.

(1-pyrrol
bis(trifl

(i)-ﬁ-fﬁ-‘(dlmethylammo)-z-

Fraethel- 4 pisknivioidiyl]-der [ 1

dimethylbenzamide

'PE Found 463 (MH*)
CzaH zanBl'FNzoz
requires 462;

244"

167

C.

(x)-6-bromo-2-fluoro-N-[2-
methyl-2-(2-methyl-1-
pyrrolidinyl)-1-phenylpropyi)-
3-(methyloxy)benzamide

168 Found 332 (MH")
wESS N

" CzH3NO
requires 338;

1.71&1.76 .

(+)-N-{2-(dimethylamino)-2-
methyi-1-phenylbutyl]-2,6-
dimethylbenzamide

169 E Found 367 (MH")
Ca4Ha4NO
requires 366;

1.87.

7 (£)-N-[2-(dimethylamino)-2-

ethyl-1-phenylbutyl]-2,4,6-
trimethylbenzamide

Found 373 (MH")
C22H2*°CIN,O
requires 372;
1.85.

C 170 o E
ne SN
¢

(2)-3-chioro-N-{2-
{dimethylamino)-2-ethyl-1-
phenylbutyl]-2-
methylbenzamide

Found 393 (MH")
C2gHasN20
requires 392;
202.

171 A E
< "E

(£)-N-[2-ethyl-1-phenyl-2-(1-
pyrrolidinyl)butyl]-2,4,6-
trimethylbenzamide

172 Found 425 (MH")
C21H2z*°ClN,O
requires 424,

2.25.

(£)-2,3,6-trichloro-N-{{1-
(dimethylamino)cyclopentyl](
phenyl}methyljbenzamide
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F F ?H3 C23H24F6N20O (di net hyl am no) cycl opentyl]( F H, Requires 458;
phenyl)nmethyl]-2,4 F 2.20 bis(trifluoronethyl)benzamd e chiral 194 Ins A
Found 459(MH ) N-[2-nethyl-1-phenyl-2-(1- F F C23H24FBN20

pyrrolidiny 2,4 F HH c cN, Requires 458;

bis(trifl uo?‘?ﬁﬁ’é’?ﬁ%% Benzanid F 2.21 a chiral 195 A FounBCHGBRUNF004951 F -
C24H24F6N20 azeti di nyI )cycl opentyl ] (pheny N3 FH Reqw res 470;

1) met hyl |qz34 T 2247 sttruorgmet l{ W 196 /—\ Foumd—485(H )
(t)-N-{phenyli[ 1-( 25H6N2 py ro cy o ent J]meth NF
Requi res |484; ) yIm} .28 bis(trif stHeaﬁn!ﬂzle ) b ﬁt@!ﬁihd Wo)mpmﬂ(
() s {\EF;L(Zgi Tt L?lB &2 1 [P ool R I P eI eI 4. £ F
| CN, CH, Raquires 446: bis(tlrifluorpfdBhyl)benzahf- b!ﬁtrﬂuqrome!wi)e 198 | F
A Found 475(W ) Nfl1l 3 F F C23H24F6N702 (di et hyl agbpsahtdsmm@entyl 1 ( [H |
Requ| r es L475: nhpn\/J \ net hyi 1 -2 hydr o= NO F E ;l_ Q7
4, 6- bi s({ ¥ #1|uor ongt b 1) enzafm dE chi Feund 3§4MH ) (1cB-chigrpi-f2yethyl-1-
(t)-2- (rTTt hyljoxy) Xk CH51®CIN;O | phenyl-2-(1-
C’ o requires 398; pyrrolidinyl)butyl]-2-
212. methylbenzamide
175 T e E Found 417 (MH") | (2)-2-bromo-N-[2-
C ”=°*EH HI:Q | CoMH2™BINO (dimethylamino)-2-ethyl-1-
* o requires 416; phenylbutyl]-6-
1.81. methylbenzamide
176 ne “=H"=° A Found 339 (MH") | (2)-N-[2-(dimethylamino)-2-
oS CazHaoN-0 methyl-1-phenylbutyl]-2,6-
i requires 338; dimethylbenzamide
1.63. .
177 L “H?gx‘ p Found 393 (MH") | (£)-N-[2-(dimethylamino)-2-
L. e CaaH2FaN;0 methyl-1-phenylbutyl}-2-
requires 392; methyl-5-
1.985&203. (trifluoromethyt}benzamide
178 o L E Found 395 (MH’) | (£)-N-[2-ethyl-1-phenyl-2-(1-
C O‘ " Cst.uNzoz pyrrol|d|nyl)butyl]-2-rnethyl-6-
o oM, requires 394, {methyloxy)benzamide
, 1.86 .
179 Fy, G H,G A Found 379 (MH") | (£)-N-[2-ethyi-1-phenyl-2-(1-
O ﬁﬁ CasHayN,O pyrrolidinyl)butyl]-2,6-
’ requires 378; dimethylbenzamide
1.89.
180 P Found 339 (MH"} | N-[2-{dimethylaminc)-2-
C2H3N20 methyl-1-phenylbutyl]-2,3-
requires 388, dimethylbenzamide chiral
1.80.
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| I F F F CG2sFG\N202 (phenyl [ 1- (1 N I
pyrrolidinyl)cyclopentyl]nmeth HF 2

e 200 P Found 477(MH ) (t)-N[2-(dine hyI am no) - 2-

F Requires 514;
3 yl}-4,6- bis(trifuoronethyl)benzamd

H F F C23H2eF8N2C2

met hyl - 1phen Ibﬁ@ﬁh‘f NN H CF Requires 476; (nethyloxy)-4,6 HC ? 0%F
F 2.21 bis(™ thyl )benzanid e 201 p Found 439 ¥ 2005/004951
(t)-2-chloro-N [ [ 1 Hc~ N I cF C23H283§CI F3N20 (d| rret hyI am no) cycl ohexyl] (p
202 a A Blnd 408 oWy T - 216 o cnilcoara iy My ( CEZSRRHERRrreT P
(di net hyl eqlui res C4Mf°3relaf9| ) ephepyit2s@nzam de CH3 | 0
gji rlre?ﬁyl I(\:AI:I| ) O(E)I:Fd\#eqw res Sggmmm@
furanyl ] ( 70 and].2/08.. di met hyl |Jeeihdherzemides O
R SO D g a0
furanyl ] ( L. 75 ang Clza"%i“ﬂmt hyI -adbylIrRbenybuvl3.6enzafi de
requires 352; dimethylbenzamide
1.82.
183 " HHC P Found 359 (MH") | ()-2-chloro-N-[2-
A i C21Hz*CIN;O (dimethylamino)-2-methyl-1-
C * ° - requires 358; phenyibutyl]-6-
1.88 & 1.91. methylbenzamide
184 P Found 413 (MH") | (£)-2-chloro-N-[2-
CaiH2s*CIF3N,QO | (dimethylamino)-2-methyl-1-
requires 412; phenylbutyl]-3-
2.09 & 2.21. (trifluoromethyl)benzamide
185 ;‘ E Found 433 (MH") | (£)-N-[2-ethyl-1-phenyl-2-(1-
Y 1:@7 CasHa1F3N,O pyrrolidinyl)butyl}-2-methyl-5-
requires 432; (trifluoromethyt)benzamide
2.20.
186 H TG E Found 369 (MH") | (x)-N-[2-(dimethylamino)-2-
Moy '"'p C23H32N202 ethyl-1-phenylbutyl]-2-
“ ¢ E,,, requires 368; methyl-6-
C 1.74 . (methyloxy)benzamide
187 P Found 467 (MH") | (¢)-3',5-dichloro-N-[[1-
CzH26P°CILNO | (dimethyiamino)cyclopentyl)(
requires 466; phenyl)methyl]-2-
2.3 biphenylcarboxamide
188 E Found 407 (MH"} | (£)-N-[2-(dimethylamino)-2-
CaHzF3NO ethyl-1-phenylbutyl}-2-
requires 406; methyl-5-
2.08. (triftuoromethyl}benzamide
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205 P Found 427 (MH) (t)-2-chloro-M[3 H C N N C21H22Cl F3N2Q2
(dimethylam no)tetrahydro-3- ' CHO | O a requires 426;
furanyl ] (phenyl )methyl]-3 \ 1.94 andl.96. (trifluoronethyl)benzam de 206 P

Found 353 (M#F %){-N—[[B Il i N\ cH C22H2sN202
(di met hyl an" QP& 4% ydro-3- CH .. | 0 CH3 requires 352PCT/GB2005/004951
furanyl] (phenyl)nethyl]-2,3- 1.74 and 1.76. dinethyl benzam de 207 F F F A

Found 459 i C—C2 3R 4R O et oIty Nt
requires (4 g; phgn e @]l -2{6 ?H o] Ea@@apw) ‘(i}"?l“chfé&F.N 4
bi s(trifl{uor dnet y%) enganid £ chirall C20B ICIGE A |Hdimethylesuing)sgqiopentyil(
N-[ 2- et hyl - § - phe H C H C23H DR3Py r algndh ioRyl]-2,6-[ N O
requires 458?H bi s(t segnet E|:yl ) ben gﬁ:ug galf F i.dQZ.ﬂgﬁ%ﬂm]r al "' 209|F F
A Found 473 (|MH) (t)-N-[2-netpyl - 1- phédyl - 2- - pherjyirhenyiparopxamide N
C24H26F6N2Go({LT-PyTT Ol L T Tyt [VTIP 2, OFolind #211 (RFF T gﬁ)-stwchlorcm-lh-
bi s(triflluorgnmet hy/ \be d FFF 205 &.2.09. e (210 i PE Found 421 (V)
(t)-3,5-di chllor 0w 2Hp s WC1 2 N2 E22HaiH NP x f Y(dliRpethylamingigyclopentyll(C 4 N
requires (420;] phermglA2e(1 Cl £l 0 2. 5quireyase! i dimwbhyineamygidenzanid | e
114 WO 2006/ (67423 / GB2005/ P04951 .
2.12 (methyloxy)benzamide
191 P Found 468 (MH") | (£)-3',4-dichloro-N-{[1-
CaH2*°ClbN,O | (dimethylamino)cyclopentyll(
C requires 467; phenyl)methyl]-2-
23 biphenylcarboxamide
192 A Found 473 (MH") | (x)-N-[2-methyl-1-phenyl-2-
CasHzFsNO (1-pyrrolidinyl)butyl]-2,6-
requires 472; bis(trifluoromethyl)benzamid
1.97. e
193 A Found 459(MH")} | N-[[1-
N Cr £y CaaHa24FeN-0 (dimethylamino)cyclopentyl](
N\.
oK N CH, Requires 458; phenyl)methyi]-2,4-
! 2.20 bis(trifluoromethyl)benzamid
e chiral
194 A Found 459(MH") | N-{2-methyi-1-phenyl-2-(1-
C <t D CaaHaeFeN;O pyrrolidiny!)propyi]-2.4-
F .".'H‘c - Requires 458; bis(trifluoromethyi)benzamid
; 2.21 e chiral
195 A Found 471(MH") | (x)-N-[[1-(1-
<G ,3 C24H24FeN2O azetidinyl)cyclopentyl](pheny
oK N Y Requires 470; methyl]-2,4-
! 2.24 bis(trifluoromethyl)benzamid
e
196 A Found 485(MH") | (x)-N-{phenyl[1-(1-
<R O CasH2sFsN;O pyrrolidinyl)cyclopentyljmeth
N
ok N Requires 484, yl}-2,4-
; 2.28 bis{trifluoromethyl}benzamid
e
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211 i | PE Found 431 (M) (t)-5-brono-2-(nethyloxy) H Cz2H27' 9Br N2O2

N-[ 2- et hyl - 1- phenyl -2-(1- e \ 14 x ,, requires 430;
pyrrolidinyl)propyl]benzamd CH 0 2.57*. e 212 PE Found 399 ( MH)
(t)-N[2-ne - 1-phenyl -2- i C27H30N20 (1-pyrrolidinyl)propyl]-2- N M
requires SQW%P%%&@I carboxanmide Hv 2.47*. 213 i PE Fogﬂ EﬁHJWWI)
(t)-4-chl oro-2-(net hyI oxy) H C22H2’>CI N202 N-[2 nmet hyl -1 - phenyl -2-(1- H CH,

foWaWal

125 (W[ [ . cpl o7 ol 2 ety 1[G A FOAE Eo\0 SEEBTiIa ol
requi res @24, pié%ﬁ ropyl ]-5 ]| CéztufabisO (trlmbhﬂrbﬂmnhﬂbbwwﬁzam de

FFF 215 i | t) -4 2.
C22H24FAN2O pher e NO?AI;IF )CH( 3ecu§%g§é4%4€\3é‘[pyp?%(wlgl ny 55&%«1 FV

2.39*. (tyiflporpmethyl )'benzam de 214 31%E Found 4
(t)-2-fluprQ=N-[2-nmethy| -1 PO 2HRAFAN? O phenyl - F_F J—I CH_requirgs

408; pyrrpl%d| nyl ) gFopyl 1.- 6- H F W 2. géound ﬂ?ﬂM"ﬁbrdﬁﬂf‘hyl )benzanmi de 217 i
PE Found K31 [ Mg, "8bg &eE N-[ | 1- QZH*&Y,}E@%NQ@? {dimethylamina)cyclopentyl}(
(di met hyl gm no)c i el ( i
N ] Requires 475; phenyl)methyl]-2-hydroxy-
Ho I 1.97 4,6-bis(triflucromethyl)
benzamide chiral
199 ] P Found 515(MH") [ (x)-2-(methyloxy)-N-
C’ CN i o CaeH2sFsN2O; {phenyl[1-(1-
3 . Requires 514; pyrrolidinyl)cyclopentyllmeth
gH o 2.33 yl}-4,6-
bis(trifftuoromethyl)benzamid
e
200 P Found 477(MH") | (t)-N-[2-(dimethylamino)-2-
oHy F-F CaaHz6FsNO2 methyi-1-phenylbutyl]-2-
H=°;; N . Requires 476; (methyloxy)-4,6-
HC EH! e 2.21 bis(trifluoromethyl)benzamid
e
201 P Found 439 (MH") | (x)-2-chloro-N-[{1-
Moo ) \“/ch. CasHz°CIF3N,O | (dimethylamino)cyclohexyl)(p
C¢ &, [ requires 438; henyl)methyl]-3-
2.16, (triflucromethyl)benzamide
202 cl P Found 405 (MH") | (£)-2,6-dichloro-N-[{1-
Hew np CaH26>Cl:N;O (dimethylamino)cyclohexyl](p
'i' requires 404; henyl}methyl]lbenzamide
CH, o
1.90.
203 H,C P Found 353 (MH") | (x)-N-[3-
TN HJQ CaHzsN202 (dimethylamino)tetrahydro-3-
(':H, o o, requires 352, furanyl](phenyl)methyl]-2,6-
1.70 and1.72. dimethylbenzamide
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0 Al requires 430; phenyl)nethyl]-2- gqH C cH, CH, 2.54*.
(met hyl oxy) benzam de chiral 115 WD 2006/ 067423 PCT/ GB2005/ 004951 218 / PE
Found 387 (MH*) 4-chloro-N-[[1 C22H27 Cl N202 (di met hyl am no) cycl opentyq( /
| H requireg, 336, nyl)methyl]-2 ci CNC cH 2.54*. (neth benzam de
chiral 219%&2%&6‘1?%?409 (M) N-[[1 F NVCH, C22H24F4N2 dc sty

(di met hyl am no) cycl opentyl ] ( reqw res 408; phenyl ) met hyl ]-2-fluoro-6 F

2.47. (trj e F 59 (IVFA)
(t)-5- br ojio- 4 '7BBr'eroErP(°Prg‘¥ﬁ?ﬁ% : F%mfr?r}eth 21— 1 qglrH
CH, requifes CH 2. 81preetNBanyi ) r@t!i@ﬁ“}%ﬂﬁ%)ﬁﬁ"@hy@#?" e

221 / PE [Foun 1 (et hyl
nmet hyl - 1-jphen i res 44

8 ﬁR\ethyl]-Z—
)benzamde F ¢4

é‘ﬂﬂéoFound 381 E?\/H*)

e T ai o
:.7£$'nd Yk F o

J :
(2t ?33 S(Ei C24H32N202 (et Ryl oxy) - N-[ 2- yldxy)benanlideA N Cl I,
e e I W Nt M - B =17 F £ 1Y et s X e
ooy h o, CotH2CIFsN,0, | (dimethylamino)tetrahydro-3-
CH, ° a requires 426; furanyll(phenylymethyl}-3-
1.94 and1.96. {trifluoromethyi)benzamide
206 P Found 353 (MH") [ (&)-N-[[3-
C, "acxl Ca:H2sN0; (dimethylamino)tetrahydro-3-
oH, requires 352; furanyil(phenyl)methyl}-2,3-
1.74 and 1.76. dimethylbenzamide
207 A Found 459 (MH") | N-[[1-
Hee Ca3H24FgNO {(dimethylamino)cycilopentyl){
EH requires 458; pheny!)methyi}-2,6-
1.97. bis(trifluoromethyl }benzamid
e chiral
208 A Found 459 (MH") | N-[2-methyl-1-phenyl-2-(1-
CasH24FeNO pyrrolidinyl)propyl]-2,6-
requires 458; bis{trifluoromethyl)benzamid
1.92. e chiral

C 209

A Found 473 (MH") | (2)-N-[2-methyl-1-phenyi-2-

CadHzFgN2O (1-pyrrolidinyl)butyl]-2,6-
requires 472, bis(trifluoromethyl)benzamid
2.05 & 2.09. e
210 PE Found 421 (MH") | (1)-3,5-dichloro-2-
HiC- %n, C2Ha>’CLN;O, | (methyloxy)-N-[2-methyl-1-
°'~&\ N requires 420; phenyl-2-(1-
Q 2.53". pyrrolidinyl)propyllbenzamid

e
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e 223 /nl PE Found 383 (WMH*) (t)-2,6-bis(nmethyloxy)-N-[2 Hc- H C23HION2O3
nmet hyl - 1- phenyl -2-(1- / | j H CH3 requires 382; pyrrolidinyl)propyl]benzamd
U2 77*. e CH3 224 PE Found 415 (MH*) (t)-4-chloro-N[2-nethyl-1- H,

C24H3?Cl N202 |-2-(1 HcH requires 414; pyrrolidiny

I C) 3.05*. ﬂ%ﬁ@ﬁl )benzam de CH 116 WD 2006/ 067423 %ﬁ%ﬁ&?@m%l
225 i PE Found 387 (M—|*) (t) 2-chl or o- 5- (rret hyl oxy) c H C22H27CI N2Q2

S e P e e Focke STt I T GLPE T P e
Cz4H32N208 (et hyl oxyq - K pR- neq hyl - | - |Cz:Hz7”BrNeqm re'!-[%%th)’b‘néhqﬂyl-@-(‘(l
(MY T0) b a b 11 Jaghed (GOl BFoRG: ?‘t IS0 oy L RPET P Sy RHesinig
requi res [388;| phenyl - 2( /N F 2. 47*. py¥¥6! i di nyl ) prdpyl ] benzam d CH e
228 i PE [Feund 375 (M )}—(t)-21chloro3-Fuoro-N-

O A WSSO R SR 2 g P AR R
C2HxNO (1-pyrrolidinyl)propyl]-2-
requires 398; biphenylcarboxamide
247",

213 PE Found 387 (MH") | (x)-4-chloro-2-{methyloxy)-
C CaHzPCIN;O; | N-[2-methyl-1-phenyi-2-(1-
requires 386; pyrrolidinyl)propyl]benzamid
2.49*, e
214 . PE Found 425 (MH") | (2)-2-chloro-N-[2-methyl-1-
. " C22H24°CIF3N,O | phenyl-2-(1-
N CH, requires 424; pyrrolidinyl)propyl]-5-
C) 2.45*, (triflucromethyl)benzamide
F ¥ F
215 PE Found 409 (MH") | (£)-4-fluoro-N-[2-methyl-1-
el s " CazH2aF N0 phenyl-2-(1-
/Hkg ! CH, requires 408; pyrrolidiny!ypropyl}-2-
C £ [] 2.39%, (trifluoromethyl)benzamide
216 PE Found 409 (MH") | (+)-2-fluoro-N-{2-methyl-1-
.- " CaaH24F N0 phenyl-2-(1-
&ﬂ ] CH, requires 408; pyrrolidinyl)propyl]-6-
F Q _ 2.56*, (trifluoromethyl)benzamide
217 PE Found 431 (MH") | 5-bromo-N-[[1-
qo CxH2 " BrN,O, (dimethylamino)cyclopentyl)(
"d H N requires 430, phenyl)methyl]-2-
%::c " 2.54%, (methyloxy)benzamide chiral
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Fi I NCrequires 374; pyrrolidinyl)propyl]benzamd U 2.86". e 229 i | PE
Found 351 (M-14) (t)-2,4-dinmethyl-N[2-nmethyl- ", C23H30N20 1-phenyl-2-(1 H
N, " requires 350; pyrrolidinyl)propyl]benzamid HCI1 """ C e 230 i PE
Found 449 ( -promo-N-[[| F Cz2H2e79Br FN2Q2 (di net hyI am no cl opentyl ] (
O N requi re%@%"%ﬂ@nyl)mt hyl]-2-fluoro-3 i ~ ~N,s " @5% 04351
(met hyl oxy) benzam de chiral 231 PE Found 443 (MH)
(t)-3-chl pppgp-TTooTO- P27 F . - T P2 2%, EriholaRimry—=2(t—¢ Nc
CH requi o haz: pyrr Bl ddi nyl lpr ogyi ﬁﬁg@ﬁu )_"h"h'w fﬁ
(trifluorpmethyl)benzam{de— F 117 WO 2 558 PCTidipetbyamipoiryeiepentylp | P
Found 337| (M) (t 2HZ23N20 (dj &Ra,\é'a%m no) 15 NP8 |]2,( ,, 1
requi res B36; | phe ﬁy ]-2|H, CH, e . F erﬁzam{hge 233 H . F|[A
Found 517| (M) &)~ N-§,2- (hexahydr o- 1|+2§1*e H H\ ZAPidp chiral
azepin-1-yl)-2-nethyl-1- requires 516:{ phenyl propyl -2 (rret hyloxy)- 0 F|F F
2.32. 4,612 §(trifl met hy| )|be®Ean |dFoupd 299 (MED hWHHund 453 (MW
(t)-2-chloro-N2 H, e 3CI F3N20 éh BXR. gro-l 1Bimihe)evelopart
requi res 452; |2-nkt hyl - 'b.ﬁ%nyl propyl ] ( rﬂ??ﬂ%r orreﬁ ? “@ ani de
~l 235 i PE Fpun TN (t)[- 2- chl orrsqquzwﬁet hy| pheny)methyl}-2- ﬂuor0-6-
F 247", (triflucromethyl)benzamide
wF chiral
220 PE Found 459 (MH") | (+)-5-bromo-4-ethyl-2-
C 0 M, Ca4H3BIN,O; (methyloxy)-N-[2-methyi-1-
"ﬂk I requires 458; phenyl-2-(1-
(, %,,' D 2.81*, pyrrolidinyl)propyllbenzamid
' e
221 PE Found 421 (MH"} | (x)-2-(methyloxy)-N-[2-
H CaHxFaN 20, methyl-1 -phenyl-2-(1 -
N oh, requires 420; pyrrolidinyl)propyl]-3-
C) 263" (trifluoromethyl)benzamide
?
F CH,
F
I3
222 PE Found 381 (MH") | (£)-3,5-dimethyl-2-
HC~ j P Ca24H22N,0, (methyloxy)-N-[2-methyl-1-
"‘cb}" o requires 380; phenyl-2-(1-
c tn, Q 2.52". pyrrolidinyl)propyl]benzamid
e
223 PE Found 383 (MH") | (2)-2,6-bis(methyloxy)-N-[2-
e ; - CasHzoN203 methyl-1-phenyl-2-(1-
éﬁl N CH, requires 382; pyrrolidinyl)propyl]benzamid
? Q 2,77, e
CH,
224 PE Found 415 (MH") | (2)-4-chloro-N-[2-methyl-1-
g o C24Hu*CIN,O; | phenyl-2-(1-
/CSL N7 requires 414; pyrrolidinyl}propyl}-2-
¢l KQ 3.05". (propyloxy)benzamide
CH,
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CH, C23H28CI N202 (2-nethyl-I1-pyrrolidinyl)-1- i g Hc"' requires 400;
phenyl propyl]-6 CH, 2.48*. (nethyloxy)benzamde H (3 236 S| PE Found 397
(MH) (t)- N-[2 met hyl - 2- (2- et hyl - C24H32N203 1-pyrrolidinyl)-1 1 q H ~"
requires 39 ropyl]-2,6- OO CN 2.79*. bis(nethyloxy)benzam de 237 i
PE Found 40 (’%ﬁ‘?y’?) 2-chl oro-N-(2-nmet hyl -2- H, C23H2 004951
(2- rrethyl-l-pyrrolldlnyl) 1- | g H X3 requires 400; phenyl propyl]-5 ~ "'
2.53*. ( gy oxXy)ben ae E3SF g tgla.“b S (met
(1)-2, 4-di %uoro N-[ 20t hy!l - CZBHZBF:’NZg'gdag T &S/;’rrgf'e W%i/ - H
“" requirles 402; .ph rQpyl 116 CH 20584 Q’Nzthwd%;%me HPRROY-2-418 WD
2006/ 067423 HCT/ (B2 51 | 239 ~ P g6986389 (Mgﬂblldlnyl)rmpyﬂbenzamld
(t)-2-chljoro-|3-f r oHN-§ 2" C22H2535CI FN20O. et hyI I q| N 0%
CH requirles 388; “g#rrol§{drnyl)}1 2.89|2%%enyl pr opyle] benzam de 240 i PE
Found 369 (IVH (t)a~2 5-dinmet hy| - N-[ 2- et hyl - |, ~ C24H32N20
2-(2- nethyl-l-pyrrofl’dl nyl)-1-{1 d /N|CH, requires |364;
phenyl pr gl [penzam de 2566 . | CHpE 241 Folind S9MWMEPH T (£VP(8thyloxy)-4-
(t)-2,4-girrethyl-l\l-[2- hyl - [C24H32N20Q 2 (2- rreth§| ”X%):e(/ yxyé“nyl) 1- N1
cN requirles 364; phen byi 1 penzani g&=H 32N20s (mefhiloxy)-A-[2-methyi-1-
requires 396, phenyl-2-(1-
HC~g ‘L Q - .
2.58*, pyrrofidinyl)propyllbenzamid
e
C 227 PE Found 389 (MH") | (#)-2,4-difluoro-6-
. N, CazHF2N20, {methyloxy)-N-[2-methyl-1-
/ﬁﬁku ; CH, requires 388; phenyl-2-(1-
F Q Q 247, pyrrolidinyl)propyllbenzamid
CH,
e
228 PE Found 375 (MH") | (£)-2-chloro-3-fluoro-N-[2-
c g f C21H2°CIFN;O | methyl-1-phenyl-2-(1-
F@J\ N 4 GH, requires 374; pyrrolidinyl)propyl)benzamid
O 2.86*. e
229 PE Found 351 (MH") | (£)-2,4-dimethyl-N-[2-methyl-
H, CasH3oN;O 1-phenyl-2-(1-
dL N requires 350, pyrrolidinyl)propyllbenzamid
C He * Q 2.84". e
230 PE Found 449 (MH") | 6-bromo-N-{{1-
. Ca2H2""BrFN;O, | (dimethylamino)cyclopentyl)(
ﬂ{‘j&ﬂ requires 448; phenyl)methyl]-2-fluoro-3-
er'c/"\c“, 2.45* {methyloxy)benzamide chiral
231 PE Found 443 (MH") | ()-3-chioro-2-fluoro-N-[2-
. ; Q C2oHxa*CIF,N,O | methyl-1-phenyl-2-(1-
°'\&1 e CH requires 442, pyrrolidinyl)propyl]-6-
N 2.94*, (trifluoromethyl)benzamide
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H c 2.94*.
C25H34N20 net hyl - 2-(2-nethyl-1- " CH, He \ |
pyrrolidinyl)-1 2.5 . phenyl propyl]benzam de

(3-_

242 O1L PE Found 379 (MH) (t)-2,4,6-tinethyl

-N-[2- H 1 yH
requires 378;

243" PE Found 439 (MH )

(t)-2,4,6-trichloro-N-2- 9 H C22H2535CI 3N20 net hyl -2-(2-nmethyl -1 - requires
438: pyrrol W43 __cf "2 2.91'. phenyl propy! | benBGHERI0SMEOS,ng 381
(VH) (t) 2rrethy| N-[2 rrethyl 2024H32N202(2 rrethyl-l-@/rrolldlnyl) 1- 244
(et yl o3 B oas r 11| PE Found Fﬁﬂ%ﬁﬁg v -
(t)-3-chlloro-2-fluomo-§[2- F F 1 H N, 5CI FANgimetiamina)oydopentelithy | - |
1 g "UcN requirgs)A 6 ol { di nyl) 4 }e@ﬁ}ggggg)ropyldheng)nlfetgyugz
6- (trifldoronet hyY)kefzamde P46 PE Found 459 (MH|) N[ 1-
C24H3179Hr N2 (dIHWE?'hW ami no) ,ycl opent'y {l 6}( X reqw rrggthﬂgeg\zamlde g
1o 0 20074 O A A L TR T
C23H27F3N2Q2 Ll opent qu(HmFreNmu r eq ax@pin-1pieirielhyet-hyl [ 12 g
s e | P (UL 8%8:NY )|HHAAROHS-2-(methyloxy)-
2.32. 4,6-
bis(trifluoromethyl)benzamid
e
C [z P A~ |Found 453 (MH') | (£)-2-chioro-NH2-
W © C24H26°CIFsN,0 | (hexahydro-1H-azepin-1-yl)-
WU requires 452; 2-methy!-1-phenylpropyl]-3-
O o 2.21. (trifluoromethyl)benzamide
235 PE Found 401 (MH") | (x)-2-chloro-N-[2-methyl-2-
o ch\"- C2H2>°CIN,O, (2-methyl-1-pyrrolidinyl)-1-
d& N requires 400; phenylpropyl]-6-
L" UCH’ 2.48", (methyloxy)benzamide
236 PE Found 397 (MH") | ()-N-[2-methyl-2-(2-methyl-
o~ %. Ca4H1aNsO5 1-pyrrolidinyl)-1-
& I R requires 396; phenylpropyl]-2,6-
C g, = 2.79". bis(methyloxy)benzamide
237 PE Found 401 (MH®) [ (£)-2-chloro-N-[2-methyl-2-
| Q{"’ C2aH2°CIN,O; (2-methyi-1-pyrrolidinyl)-1-
bj‘ N cH, requires 400; phenylpropyl]-5-
Q_c"‘ 2.53". (methyloxy)benzamide
O‘CH,
238 PE Found 403 (MH") | (x)-2.4-difluoro-N-[2-methyl-
r Q{. CasH2eF2N20. 2-(2-methyl-1-pyrrolidinyt)-1-
ﬁ\ N requires 402; phenylpropy!]-6-
L., . 2.52". {methyloxy)benzamide
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F chiral 248 PE Found 381 (MK) N-[[1 H C
(di met hyl am no) cycl opentyl ] ( phenyl) net hyl ]
380; MCCM 2.54. 2-(methyl oxy)benzam de chiral
4-chl oro- N

{Whl 024I—1313
phenyl ) meth ¥ v G 11

5CI N2Q2 (di met hyl am no) cycl opent vyl r
(pr opyl oxy) benzan}éf@G

C24H32N2O2

-3,5 di net hyl -
249 PE Found 415 (VH)
equi res 414;

1D

n requires

3.21". ?’%94951CM 250
P Found 389 (NH ) N-[[| &9 C22H25F2N2C2 (d|nethylan1no)cyclopentyl]( q ~
requires [3gg T penyt eyt 212~ ?E” L%Qﬁ -éhl 1
6- (et hyljoxy)benzam d chiral| 251 i |PE Fq.%B 36% (Nli u%%f?ﬂ%CNZtﬂ
(di met hyljani nio) cyc{ ofie 1( € q requi ENﬂbha Wﬁﬁ%ﬁhm?mﬂ4nethyl 4
I CCNHCICM 2.9 et N oxy benzan1@&% CH. pydraifdif) wyf-found 459 (M)
2, 6-di chljoro-|N-[ 2- thﬂL}#“-CZZHZSQSCI N20 phenyl g 1 reqU|res 458;
pyrrolidijpnyl)jpropyl1-3- C ~G $2.07 (@8 uor onet hyI8 ¥lprpyllbenzamige £ F
chiral Y GBEEUS#3anP3e5 (MH) | (2)-2,5-dimethyl-N-[2-methyl-
Ca4H32N0 2-(2-methyl-1-pyrrolidinyt)-1-
requires 364; phenylpropyl]benzamide
2.66".
241 PE Found 365 (MH") [ (+)-2,4-dimethyl-N-{2-methyl-
O j f."' CaHaN0 2-(2-methyl-1-pyrrolidinyt)-1-
; N H, . . .
H.c[ I o, C‘J‘""‘ requires 364, phenylpropyllbenzamide
2.94".
242 PE Found 378 (MH*) | (£)-2,4,6-trimethyl-N-[2-
H, ) CasHaaN:0O methyl-2-(2-methyl-1 -
N N o i M idi -] -
" j: } o, Q‘”" requires 378; pyrrolidinyl}-1
2.5". phenylpropyl)benzamide
243 PE Found 439 (MH") | (£)-2.4,6-trichloro-N-[2-
; ; - CasH25>°ClsN,0O methyl-2-(2-methyl-1-
ﬁt H C;:"' requires 438; pyrrolidinyl)-1-
ci
“ 2.91. phenylpropyl]benzamide
244 PE Found 381 (MH") | (£)-2-methyl-N-[2-methyl-2-
; Eu, CaqH3z2Nz0; (2-methyl-1-pyrrolidinyl)-1-
C d\ O requires 380; phenylpropyi}-4-
CH, D—c": .
‘L’ 2.84*, {methyloxy)benzamide
245 PE Found 457 (MH") | (x)-3-chloro-2-fluoro-N-[2-
rl e :; r'cu, CasHas CIF,N2O | methyl-2-(2-methyl-1-
FN O_c", requires 456; pyrrolidiny!)-1-phenylpropyl]-
L 2.97. 6-{trifluoromethyl}henzamide
246 PE Found 459 (MH") | 5-bromo-N-[[1-
CauH31°BrN.O; (dimethylamino)cyclopentyl)(
ﬁk"‘ 2o requires 458; phenyl)methyl}-4-ethyl-2-
1 2.84* (methyloxy)benzamide chiral
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253 H, C CH.
phenyl

. A Found 473 (MN 2-net hyl
-2-(1 HN requires 472; pyrrolidinyl)propyl]-4,6-bis-

- N-[ 2- net hyl

-1- OGN C24H29 FBN20

Me /| CFA 2.22.

(trifluoromethyl)benzam de chiral CF3 Exanple 253:
2- Met hyl neth | -1 -phenyl -2-(1-pyrrolidinyl)propyl]-
bis(tri Nuor%' %4%nzani de chiral - alternative net hodP%T"GB?““f@"‘%f‘l\ Me C
NH2 --+ HN O (+) M CF3 OPOCF3 5 A m'xture of
2- met hyl - ST T gor omet Yy ) BETZ0gnkd '] qm hyt—2,2~
bi s(t(fl uoronethyl)b ate (a)prOX|nat P d LﬂD e ared as described in
D53 was .| difssol vedyl \/I (3m) &td'iztﬁaﬂaﬁzed (ﬁﬁn"—thylamlNO)CYC‘OPemY'l(
(+)-[2-ng hyI-I-pe rrolidi uires 2yl 1 an étﬂ,ﬁpzrg 0. 50nmol )
and triethyl am @UF 1 00 nmol ) aﬁ&i | ef t overg?gh at_room
t enper at uf e. The "™ conponent s & r enoved JfBEMYIR¥YYEduced pressure
and the rlesi due G it ogr aphedl on silli ca gel . El ut)i @mudfohietiyhSéiiamriehy
acetate ijn pentanefgave the tif{le product as an gudéﬁ%Z?ng ca.54% . ' H NMR
(CDC13) 8 0.90 (3H, s), 1 01 3H, s),| 1.70 (4H, oV 'prlng m, 2.47 (B8H,
8)1262- 63 %ﬁ( overlap n)-EE (E Fdund-381 MH) . &tz) . 7. 16 (I H DB} s),
7. - 7. - ove plng 7. ectrum
(El ect r ospr ay 3 (MH) %&'}MZIZSFGM(S'"%%%W'E@%“% tinme
2.24 min.| Thik e i d th the hy dequives 80;de  sladhienylyiéthyl]-%:8dintkthyl-4 OnD)
by additijn of exc %HW*HCI [n ether to,a chlorofqég%ﬁglut' n_of. the am ne
and removlal of the $Blvent undeér redy pressure. ﬁ.ﬂpﬂﬂﬁefﬁﬁgﬂﬁ67473
PCT/¢®82005/ 004951 Exanpl e 254 chiral
4- r o- NEHHECeHrethylar-Rre)eyekppent Pheyrethy—2
49" ° T PEY Fbuhd H{5° (MR [ 4-chidro-N-[[1-
C24Ha1**CIN;O; (dimethylamino)cyclopentyl](
d b K requires 414; phenyl)methyl]-2-
@ 1\’\'-” o 3.21", (propyloxy)benzamide chiral
CH,
250 PE Found 389 (MH") | N-[[1-
. qo CosHaeF2N2O5 (dimethylamino)cyclopentyl)(
ﬂt N A requires 388; phenyl)methyl]-2,4-difluoro-
. Qe 251", 6-(methyloxy)benzamide
chiral
251 PE Found 367 (MH") [ N-{[1-
q,o CaaH3Nz02 {dimethylamino)cyclopentyl}(
C d N K requires 366; phenyl)methyi]-2-methyl-4-
g CHHC CHy 2.98". (methyloxy)benzamide chiral
CH,
252 ho CH@ P# Found 459 (MH") | 2,6-dichloro-N-{2-methyl-1-
G‘ C22H23™ClF3N,0O pheny!-2-(1-
HN O
o o requires 458; pyrrolidinyl)propyi]-3-
r 2.07 (trifluoromethyl)benzamide
P chiral
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met hyl benzam de chiral / I Me.. \ Mew\ -~ M HNO M N-112 Me 5 A

m xture of (1-[am no(phenyl)nethyl]cyclopentyl}dinmethylam ne D3 enantioner 2
(80ngy, 0.37 mmol ), 4-chl oro-2-nethyl benzoic acid (68ng; 0.40mmol), HOBt
(61nyg; 0.40 PS-DCC (310ng of 1.3 mmol/g | oadin 0.40mmol) in DCM
(4m) was swﬁmy}grni ght. Saturated aqueous sodium big‘aTSB?Pﬂf”%O s added
and the m xture separ at ed with a phase sep cartridge and the organl Cs

applied diggaCrty TU SCXFESTT. [E g0 3TRe i e I
ammoni a misget hanof‘=° ol | dwed by ﬁw orat o'_g‘ Tf& :Utl ng ﬂ@fw[2_1;1'{‘!'%“&‘|100(V

et hyl a € YSP4 Bjot age) tRhPPE' Zitoduct (64ny;
439 . o ) B58.9 -110 (1 H| reduired 472 - 1. 6d1n9ﬂprdi9;|1-4%&is 116
(2H, .6} 1.75m2 , 118-1.9 (2H_m, 2.22|C6H ,
5.09 (1H ) = 5Hz) L7007 (1H d, J22%1g), 7. (t"ﬂ gro ﬁy')hsnzawﬂes

2
Spect rum (EI ectrospray Y¥C M) : Found 371 (MH). 15 [Gpg&l27ClI N20O requi res| 370.
6 mn. Thecrfitle )roduct was converted to the correspondipg
[ [
|_ T

hydrochl or+dgelsat—bxarpte—255—24Behi ora—.’\LL
{di met hyl am no) cycl opentyl ] (phenyl) et hyl]-6- (methyl oxy)benzam de chiral /

:DCT; G:BZ(I\J/SSWNQ 253:\2-Mdthyd-N-[2embiiiyl-Gphahy- 2\-(1 -Horolidinyl) peop}-£606/ 067423
{1-[am no( @Q@ﬁ“n%@ﬁ{w ﬁf‘(’)@éﬂf'ﬁﬁlmm {'I!laqvgrwerpe‘o‘ﬂ)?» enanti onmer 2 (80ny,

0.37 mol ), 2, 4-dichloro-6-(npaNyl oxy) ben20| c acid (88ny; 40mrol ), HOBt
(61 ny: 0.40mol) aMe PMe]® (380my of 1.3 ol / Me| ¥ i
(4mg@g=was shaken over N0 hr at ed aqueous godi ghat e was added
and e mxture 5 <10 a phase-sep rt

applied directly . Elution with anol q’lnd then 1M
amoni a i n nmet hano gl d by chromatography el uti h 12 - 100%
ethyl acetate - pent an (SP4 Bi otage) afforded the titlgq product (133ny;
79% . "H NVR (CDCI3) 6: 0.95 -1.10 (1H, m, 1.25 -M CF,

CF,

5 A mixture of 2-methyl-4,6-bis(trifluoromethyl)benzoyl chloride and methyl 2,4-
bis(trifiuvoromethyl}benzoate (approximately 0.5mmol) prepared as described in D53 was .
dissolved in dry DCM (3ml) and treated with (+)[2-methyl-1-phenyl-2-(1-
pyrrolidinyl)propyl]Jamine D& (108mg, 0.50mmol) and triethylamine (140ul, 1.00 mmol) and
left overnight at room temperature. The volatile components were removed under

C_ 10 reduced pressure and the residue chromatographed on silica gel. Elution with 0-80%
ethyl acetate in pentane gave the title product as an gum (127mg, ca.54%). 'H NMR
(CDCl,) &: 0.90 (3H, s}, 1.01 (3H, s), 1.70 (4H, overlapping m), 2.47 (3H, s}, 2.63 (4M,
overlapping m), 4.84 {(1H, d, J = 2.8 Hz), 7.16 (1H, br s), 7.26 — 7.38 (5H, overlapping m)
7.67 (1H, s), 7.77 (1H, s). Mass Spectrum (Electrospray LC/MS): Found 473 (MH")

15 Cp4HasFeN20 requires 472. Ret time 2.24 min.

This was converted te the hydrochloride salt (white solid, 140mg) by addition of excess
1M HCI in ether to a chloroform solution of the amine and removal of the solvent under
reduced pressure.

20
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m, 1.40 -1.60 (2H, m, 1.60 -1.75 (2H, nm, 1.80 -1.90 (2H, M, 2.22 (6H,
s), 3.82 (3H, 10 s), 5.08 (1 H d, J =5Hz), 6.82 (1 H d, J =2Hz), 7.02 (1
H d, J =2Hz), 7.07 (1 H m, 7.22 - f~. 7.33 (3H, m, 7.44 - 7.46 (2H, m.
Mass Spectr ospray LC/ M5): Found 421 ~r (WMH ). C22H2635C12N202
requires 428{82&@(0%%2{‘% 2.34 min. The title product was ToHGBIRYWRY the
correspondi ng hydrochl oride salt. 2,4-Di chloro-6-(nethyl oxy)benzoic acid can
be prepar ks 4L YErc -G (clmetitalsiid)cychopdhiyiftbhenyiEmethy|Sp- Ander son,
E. J. Cragoe ?&.@%5 A A Isge'a(na, ?IQL. weﬁ?llanlﬁb\]. ﬁl—Frsﬁ'Tyllleld, W J.
Hol tz, W rmethylbepzamide ejyiraly;ct T J Lee, F.C. Novella, J.D. Prugh, CS.
Rooney, R L. Smth, A K WIllard J Med Che ’ (2), 170. Exanple 256:
2,4-Di chl oro-6-(nethyl oxy)-N[2-nmethyl-1-p
pyrrol |l dinyl)pr Al de chiral Me Me

nyl ) propyl ) am ne D6

To a sol ution of 1 -1 - phenylMe=fED) in DOM (3n) dded
. in was adde

(0.10g; 0.459 ] et hyl am_ne (851 ;L mmol

a sol ution Me PRr0- 6- met hy! oxyd8RzoyIHNgLe& de (0. 13g; 0. 540mml )
in DCM (2nl) ter |1 h. 25 saturated aqueous sodffum hydrogen carbonate
(8m) was adU@d andNHze mi xture shaken for 2 m pMesMdhe organic |ayer was

passed through a phase separation cartridge and sol vent renoved under

~-/ H Me 615" OC

reduced pressure. The residue was dissolved in ni rum of DCM and
applied to a 10g silica gel colum. Elution wth\ 100% et hyl acetate in
pent ane gradi ent and renoval of solvent under red ﬁEd pressure afforded the
titlg® 123 WD 2006/ 067423 PCT/ GB2005/ 004951 conpwund as a col ourl ess gum
(0. © 72% . "H NWR (CDCI3) 5: 0.91 (3H, s), 0.96 (3H, s), 1.60-1.80 (4H,
m, 2.55-2.75 (4H, m, 3.82 (3H, s), 4. 76“&1 H d, J =2 4Hz), 6.81 (1 H d,
J = 1. 6Fz) A mixgze of {1-[agninofpheny reetylicycrorzotyldistiyiimingP3 enatiomss 2dBomen
(T iE'ng?t  OSProar mlgﬁié,x'\/g)mpgcgﬁ'-g%%rfyﬁﬁné&@a&d (68rAg LR 40248 BY fAg: B:0mAtdl Ret .
(1) - 2( Vet hyanexB§-Daq gapmmyt 113 pymag| loading, -Q:40mmph dn REWLYYN yasi shaken
lFJ)I s(t r2| f5LZ%V@HE@%E%&Q%%&@&QMBI@%@%Wa?%ﬂ&ed ar e lhiRSleYepSraiaer
ai r
with a phase-sep cartridge and the organics applied directly to SCX resin. Elution with
10 DCM, methanol and then 1M ammonia in methanol, followed by chromatography eluting

with 12 — 100% ethyl acetate — pentane (SP4 Biotage) afforded the title product (64mg;

43%). 'H NMR (CDCl3) 3: 0.9 - 1.0 (1H, m), 1.25 ~ 1.40 (1H, m), 1.4 — 1.6 (2H, m), 1.6 —

1.75 (2H, m), 1.8 = 1.9 {(2H, m}, 2.22 (6H, s), 2.41 (3H, s), 5.09 (1H, d, J = 5Hz), 7.07 (1H,

d, J = 5Hz), 7.2 - 7.4 (8H, m). Mass Spectrum (Electrospray LC/MS): Found 371 (MH").

15 CxHx®CIN,O requires 370. Ret. time 2.26 min. The title product was converted to the

C corresponding hydrochloride salt.

Example 255: 2,4-Dichloro-N-[[1-{dimethylamino)cyclopentyl](phenyl)methyl])-6-
{methyloxy)benzamide chiral

Me-..’N

Me~ — Me HN_ .0
N

Me NH, cl OMe

20 Cl
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e e-~o0>1o F3 Ow '/ \ D astersoisonmer NH2 CF2 pair 1 F2 0% Me a /~Me
CF2 ( r \' / 1J F2 HN 0% D astereol soner CF3 pair 2 To a stirred
solution of (t)-[2-nethyl-I-phenyl-2-(l-pyrrolidinyl)butyl]amne D22 (2.32g;
10 10mmol ) and trlethyl amne (2.78ml; 20mml) in DCM (75ml) at room

t enper at ur e WYY qed a sol ution of PCT/GB2005/004951

2- (met hyl oxy) -4, 6-bi s(trifluoronethyl)benzoyl chloride (3.10g; 10mml) in

DCM (25n) ﬂmwescﬁ{ m&(?héﬁyﬂhﬁb@@l]caelf)b&ﬁyl]%ﬂn&hyl huw%nﬁaﬁwg offgcli um
hydr ogen cgs onate was tirr] Igecontl nued for h. The

| ayers wer € § ;555“9'9e 4' re-Rdmg @M?W%Fc'ﬁﬁﬁﬁ t QA0MMMW. RBY @301%) The
conbi ned or@am\hﬁ@l)\maqnsioced(siémﬁ mamolfbllbédmecb 4onmdlh BCM@Ml) wasroved

ool lﬂﬁgufﬁwarﬁé%ﬁ%ﬁ-éﬁuﬁga HASTP R %"ﬁ@d-wﬁ@ca%ronafenyaéafﬁ aned T FRERE (oo
A0M si | i g hcantfi D@Hh SMXCH i DCM
(2. 4?) g?oag:t:ﬁtdhmwr?tgweb ndd%ﬁ?:: (ta1h|:e oi so'gfﬁhl)edt :;i;(g?%h zv ﬁf:ﬂl VIR
(oo sy b R iy ‘oM aRERL nd e S 4hRa, Fhethatal: dqiheg by

gHz?], :1658 d'tr&rﬁat()gr&hﬁilutﬁ%wiﬂ'n 55 -210000 Eth- abetHatQ g)ﬂnﬁﬁe (sr4 Byotagrb) affor8dd ( 1 H,
O et r os oy Bb U pRBad (5t ok TANMR bdidistbersln 10 BRT PPESE LSS e,

;\I'/:sgeil _ 2. 27nm)) 1.40241. W(ﬁmﬂ'ﬁf @f@ﬁ@ﬁ?@ﬁﬁ 6320951-009(9&14 myL2. EﬁfﬁH &), lﬂ'.S?.(XBElWi t h. a%
N (o 593 0BT HE S Bkl e 6 GATB TS, 762 e S8R I A . 72%8) | T,
(4H @ 1 7/33 (3H0M), T144L- 146 (2B, TH)- 2M8Ss Spiddtrum) (EleRIrBSpraB LCAVS)s Fourdd 831 (11- 1,

(EI ectr ospr@ [&2%%@9@0%?% 4%@1 32% %@EFE% pﬁ‘ng r e%ﬁﬂeq? t.

Ti me: 2. 30ntprthe Eamqpbedu@@&ydrochlonde salt. 2,4-Dichloro-6-(methyloxy)benzoic acid can be

N- 12- Met hyl | ©)
bis(trifl uoerépne?ﬁggh %cr?éa %br @hbfkuéfl\%pWOmﬁ'a}tszp (@eA¥IsbR! ). Brioe Jr.,
15 A A Deana J. L. Gilfillan, J. Hirshfield, W. J. Holtz, W. F. Hoffman, J.W. Huff, T.J. Lee,
F.C. Novello, J.D. Prugh, C.S. Rooney, R.L. Smith, A.K. Willard J Med Chem, 1986,

29(2), 170.

" Example 256: 2,4-Dichloro-6-{methyloxy)-N-[2-methyl-1-phenyl-2-(1-
20 pyrrolidinyl)propyl]benzamide chiral

c O — @W

To a solution of (+)-{2-methyl-1-phenyl-2-(1-pyrrolidinyl)propyllamine D6 (0.10g;
0.459mmol) and triethylamine (0.15ml; 1mmol} in DCM (3ml) was added a solution of 2,4-
dichloro-6-methyloxybenzoyl chloride (0.13g; 0.540mmol) in DCM (2ml). After 1 h.
25 saturated aqueous sodium hydrogen carbonate (8ml) was added and the mixture shaken
for 2 minutes. The organic layer was passed through a phase separation cartridge and the
solvent removed under reduced pressure. The residue was dissolved in the minimum of
DCM and applied to a 10g silica gel column. Elution with 0 — 100% ethyl acetate in
pentane gradient and removal of solvent under reduced pressure afforded the fitle
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M e ONHN-12 HNO Mes CF3 CF3 10 A solution of
2-(methylthio)-4,6-bis(trifluoronethyl)benzoyl chloride D55 (60ny;
0.19mmol) in dry DCM (1m ) was treated with (+)-(2-nethyl-1-phenyl-2-(1-

pyrrolidiny ne D6 (60ny, 0.27mmol) followed by friethylamne
(5dr ops) anwzé?‘§%g‘§g1erni ght at roomtenperature. The vo?(fa ’Fﬁ%"% nent s
were renoved under reduced pressure and the residue chronmat ographed on

silica gel ooﬁp%ﬁd) WOBBUQESQ,%MWBRW WI\]F@((‘.‘.E?C@QS"OGQ‘IGBQIWF O%BE{SIT-I' the

product as an ol l
(31-1, s) s}, 1680-1.89 (4H, rb)«aﬁﬁa?p?pﬁ(ﬂﬁ ), 3.82 (84, §)3ﬂ76§3H d2 6??*#1»6181 t.d2. 72

(21-1, J4-718!§I-H)‘| 7o§)(1H7d25 = 16Hé)5 7. 5@\(614 | ﬁ\ 8 TETY §ﬂectn3m6(&|e6él=ésp1ay s),
7.72 11 1 lgll MBsSS S%O é ctrospray i] Found 505 (IVH")
024H25F5N2d§" sy fcred 4 QMH ﬂaé’%zz » 2'!29249%"35 4%915 dinet1¥MPoduct was

convertgd to the hydrochloride salt (85ng) by addition of excessiM HC in

ether to a oIU|on of nd of hesl

reduced pr 33 \‘@"Z%V‘ﬁ@?ﬁ%%ﬁ@ggﬁﬁﬂﬂ w@%&
N[[I-(Di rretmy(tmndaemwwamhi Dlﬂsee*rﬁbl)smhyhi}12ar(dratab;dré¢tsamn49£r 2

-bi s(trifluoronethyl)benzami de chiral Me. \ | Me% Ve~ ~ VIPT J Me NH2 -+ Me
HN O (+) Mes CF3 CF3 A m xture of
2-(methylthio)-4,6-bis(trifluoronethyl)benzoyl WA r@. d nethyl 2,4 5

bi s(trifluoromethyl)benzoate (112ng) prepared{asNdedCr dd in D55 was

di ssolved in dry DCM (2m ) and treated wth (*)-{ XN awe no(phenyl ) net hyl ]
cycIe@entyl }di metyhyl am ne D3 en | oner 2 (33rrg;F 0.1 ) and

tri yl am ney( 4 A, 30nmp| Me I over ni ght's ™d enperature. The
volatile co 5 pe Lol reduced pres and the residue
chr omat ogra@d cag ElgNt | ({h 0-80% et hj/l aopededoBomér pent ane
10 gave the | eNar oduct as a crisp t oam™a60ny; 86%CF,1H PR (CDCl 3) S:
0090 (1 H m, 1.4 - 1.9 (7H & P M, 2.22 (6H s), 2.52 (3H s),
5.05 (1 H d, J=4.4H), 7.22 - (6H, overlafping.m, 7.68 (1H s),
7.71 (1H, s), Mass Spectrum (El ectYSpray LC NOY*®
CF,
HN .o
Fy O

Diasterecisomer
CF, palr 2

To a stired solution of (t)-{2-methyl-1-phenyl-2-(1-pyrrolidinyl)butyllamine D22 (2.32g;
10 10mmol) and triethylamine (2.78ml; 20mmoi) in DCM (75ml} at room temperature was
CJ added a solution of 2-(methyloxy)-4,6-bis(trifluoromethyl)benzoyl chloride (3.10g; 10mmol)
in DCM (25ml) dropwise over 10 minutes. After 20 h. saturated aqueous sodium hydrogen
carbonate (100ml) was added and stirring continued for 0.5 h. The layers were separated
and the aqueous layer extracted with DCM {150ml). The combined organics were dried
15 (Na,S0,), filtered and the solvent removed under reduced pressure to afford a pale
orange foam (4.8g). The sample was dissolved in the minimum of DCM and one half of
the solution applied to a 40M silica column. Elution with 2% MeOH in DCM (2.5L) then 3%
MeOH in DCM (2.4L) afforded the title compound diastereoisomer pair 1 (0.16g) 'H NMR
(CDCl3) 8: 0.97 (3H, s), 1.01 (3H, t, J = 7.6Hz), 1.25-1.35 (2H, q, J = 8Hz), 1.55-1.75 (4H,
20 m), 2.55-2.70 (4H, m), 3.93 (3H, s), 4.84 {1H, d, J = 0.9Mz), 7.20-7.45 (7H, m), 7.54 (1H,
s). Mass spectrum (Electrospray LC/MS). Found 503 (MH"). C2sHzsFsN,O, requires 502.

Ret. Time: 2.27min.
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Found 505 (IVH ) C24H2aF5N20S requires 504. Rat tinme 2.35 min. 15 The title
product was converted to the hydrochloride salt (60ng) by addition of excess
1M ~* HC in ether to a DCM sol ution of the am ne and renoval of the

sol vent under reduced pressure. Exanple 260:

N[ [ 1- (D neVENPUSBeHE3 cycl opent yI ] (phenyl ) met hyl | - 2- et hyRCTAGRR00541§4951
bis(trifluororreth[yl)b, nzam de chiral Me- ~\ | Me~~\ | -- Me Me HN O NH2 ~
(+) Me CFFurgpnelu Wﬁ@_ % HesHH IS RGN afierdedtmiisic/compgund diastaiegisomer RAir 2

2-met hyl - 4o@ph). 44 N kwcgmtd)w-b.bemwk, 1004 M df 2d B8N ImP 150172
bis(trifluorofethyl Lbe_nzoat e (lapproxi ma elg . Smml%qé)r epared as described
"1 D53 wasldHOmSSlol b0 (TPl 2T0MASHH) M 92 FEeb 43 (H b = GH2) T 20

(ani no( phenyd Jrmt fy,! 7.6¥ QHAPS s cipeBhny |(Brstindsphly BOME)! Polid 804 AN, 0. 50

mmol ) 5 and triethyl amne 0(2i40u1, L. 00 mol) and 'l eft overnight at room
t enper at urfesHabed021eqbires502 B d1N& £30Mit-e removed under reduced pressure

and the residue chromat ographed on silica gel. Elution with 0-80% et hyl

acetate i entape. g e title uct 6 C 69,. .. (CDbCl 3) 5:
0.95 (1H, r&iﬁ“ﬂi"? 2e: 542 ‘%ﬂ'?—?,“yg'égf‘%'ﬁﬂ'é‘ﬁg%'?"&‘?'ﬁ8’“@%?-"9?”ug3 2,41
(31-1, br ws(triffucromethyibedzamldechirél Hz), 7.07 (1 H br s), 7.26 - 7.42
(51-1, overlapping 10 m, 7.67 (11-1, s), 7.77 (1H, s). Mass Spectrum

(El ectrospray LC I\/BRA: Found A% (MH ) C C24H eFeghzOhequeres 472. Rat tine
2.25 min. The titl e\@

by addition of exgessM : n ether to ac a % i on of the
am and renovgd 0O ent wunder 18 reducep pressure. The conpounds
of Exanpl es \gboye coylyd be converted to thgls coMMNSpoadi ng

hydrochl ori de salts bﬂ?")i s3olving the parent free base I'f DCM or DCM/

met hanol 20 m xtures and addi ng 1M hydrogen chl OM' ; fol | oned by
evaporation and drying in vacuo. Conpounds purifi eg D Bect ed
Aut o- Purification were isolated as the fornate salt coul d be

G

converted to the free base via an SCX colum and to th Or r espondi ng
hydrochl oride salt by reaction with 1M hydrogen chloridelin ether as
CF,

10 A solution of 2-(methyithio)-4,6-bis(triflucromethyl)benzoyl chioride D55 (60mg;
0.19mmol) in dry DCM (1ml) was treated with (+)-{2-methyl-1-phenyl-2-(1-
pyrrolidinyl)propylJamine D8 (60mg, 0.27mmol) followed by triethylamine (5drops) and left
ovemnight at room temperature. The volatile components were removed under reduced
pressure and the residue chromatographed on silica gel. Elution with 0-80% ethyl acetate

15  in pentane gave the title product as an oil (80mg, 85%). 'H NMR (CDCl) 5: 0.94 (3H, s),

C 1.00 (3H, s), 1.69 (4H, overlapping m), 2.54 (3H, s), 2.62 (2H, m), 2.72 (2H, m), 4.78(1H,
s), 7.25 - 7.45 (6H, overlapping m), 7.68 (1H, s), 7.72 (1H, s). Mass Spectrum
{(Electrospray LC/MS). Found 505 (MH") C;HxsFeN,0OS requires 504. Ret time 2.24 min.

20  The title product was converted to the hydrochloride salt (85mg) by addition of excesstM

HCl in ether to a DCM solution of the amine and removal of the solvent under reduced
pressure.
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descri bed above. 25 127 CLAIMS 1. A conposition of matter conprising

2- (met hyl oxy) - N-[ 2- net hyl - | - phenyl -

(1-pyrrol i di nyl) propyl] -4, 6-bis(trifluoronethyl )benzam' de as a racemc

m xt ure, }’@tﬁ{"? 2\&3 t hereof; or a salt thereof. he co osi tion of
claiml ®&*%alt formis a pharmaceutically accEﬁT’ﬁBF P. 3. The
corrpositlon of claim1 conprising 2-(nethyloxy)-N[2-nethyl-]I-

phenyl - 2-( 1;E),mnpﬂbiZGQﬂMﬂbtmmtﬂwMEo)ﬁye?pbgfylleh wmbﬂiy_)]tm(meth%(ldﬂ? 46 aI
racem c m xtur r eo e conposition of claim
conpri sing t éﬁﬁyﬁ% %“"*Pﬁ%&%‘?@" @r?‘[rh of 2- (nmethyl oxy)-N-[2-nethyl - |

- phenyl - 2- (1- pyrol i di nyl =g -4 6- bis(trifluorperm agnzam de as a
racem c mxture, or ste . conposi tion
conprising a conmposig.io
2- (et hyl oxy) - N-[ 2- -2- (1 -pyrolldanI)p opylT- 4, 6-
bi s(trifluoronethyl)be eam' de as a racemc mxtureMeoH '
or a pharmaceutically acceptéble salt thereof; and a phJnaceutically
acceptabl e excipient. 6. (¥fhe phar maceuti cal corrpol%gl on Jof Q},ﬁl m 5 wherin
the conposition of matter conprises 2-(nethyloxy)-N[§ I

- phenyl - 2- (1-pyrrolidinyl)propyl]-4,6- bis(trifluoronet benzam de as a
racem c m xture, or stereoisoner thereof; and a pharnmaCqdtically acceptable
excipient. 7. The pharmaceutical conposition of claim5 Wwein the
conpositon of matter conposition of matter conprises the hydrochloride salt

f f - .

 oiteryl ~2- (- (Ao BRI & pisirtuorymetyioagzon o o2, et 3¢,
raceni c rﬁ xt bis(trifluorometiybbenzoatertd i 2rodichrensred am descripedhinBRiewas disholvedaio st abl e
exci pient . gl? cR & Qf]d fréaﬁ&)l Qﬁl\tp @%&mﬁﬂ(ﬂﬁ@hﬁjﬂ%ﬁ &lop@htliYaiiSth) ISR D3

enant | oner

- phenyl - 2- (1ewh@n¢rcﬂ pdémrqol)@nddnetbvlgwpu(ﬂ?tﬁdﬂ 30remAY) lapg dast-avermight abr o
sal t ther eOfrwoon*n?tgmaeraEUﬂ@ ] ﬁp&ﬁﬁlé b@rﬂp&fen&' @ér@r&n&%ﬂfddﬁi F&Iu%ocﬁ}bﬁﬁlré ¥nd

enri ched enanti oner armaceuti cal ly acceptab orm of

2- (met hyl oxythe W&Q%mrngftpgnaplpmﬂemﬁﬂ@ gei- Ehdtion df"ihon ﬁ@%)eﬁwbs%t?tem pentane

6-bi s(trid | upsimd diiél prERIRERTE Efsp foam (60mg; 86%). 'H NMR (CDCl) 8: 0.90 (1H, m), 1.4 —
1.9 (7H, overlapping m), 2.22 (6H, s), 2.52 (3H, s), 5.05 (1H, d, J = 4.4 Hz), 7.22 - 7.5
(6H, overlapping m), 7.68 (1H, s), 7.71 (1H, s). Mass Spectrum (Electrospray LC/MS):
Found 505 {MH") C,4H2sFsNzOS requires 504. Ret time 2.35 min.

15  The title product was converted to the hydrochloride salt (60mg) by addition of excess 1M
C HCI in ether to a DCM solution of the amine and removal of the solvent under reduced
' pressure,

Example 260: N-[[1-(Dimethylamino)cyclopentyl](phenyl)methyl}-2-methyl-4,6-
20 bis(trifluoromethyl)benzamide chiral

GV

Me HN 0

*) Me CF,

CF,
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10. The conposition of claim9 conprising a chirally enriched enantioner of
the hydrochloride salt form oft-(nethyloxy)-N/[2-nethyl-I|-phenyl-2-(1-
pyrrolidinyl)propyl]-4,6-bis(trifluoronethyl)benzam de. 129

WO 2006/067423 PCT/GB2005/004951

A mixture of 2-methyl-4,6-bis(triflucromethyl)penzoyl chioride and methyl 2,4-

bis(trifluoromethyi)benzoate {approximately 0.5mmol) prepared as described in D53 was

dissolved in dry bDCM (3ml) and treated with (+)-{1-

{amino{phenyl)methyl]cyclopentyl}dimethylamine D3 enantiomer 2 (109mg, 0.50 mmol)

5 and triethylamine (140ul, 1.00 mmol) and left overnight at room temperature. The voiatile

components were removed under reduced pressure and the residue chromatographed on

silica gel. Elution with 0-80% ethyl acetate in pentane gave the title product (86mg,

ca.36%). 'H NMR (CDCl,) 5: 0.95 (1H, br m), 1.44 — 1.86 (7H, overlapping m}, 2.20 (6H,

s), 2.41 (3H, br s), 5.10 (1H, d, J = 5.6 Hz), 7.07 (1H, br s), 7.26 ~ 7.42 (5H, overlapping

10 m), 7.67 (1H, s), 7.77 (1H, s). Mass Spectrum (Electrospray L.C/MS): Found 473 (MH*)
Ca4Hz6FsN2O requires 472. Ret time 2.25 min,

The title product was converted to the hydrochloride sait (90mg) by addition of excess 1M
HCI in ether to a chioroform solution of the amine and removal of the solvent under
15 reduced pressure.

The compounds of the Examples above could be converted to their corresponding
hydrochloride salts by dissolving the parent free base in DCM or DCM / methanol
20  mixtures and adding 1M hydrogen chioride in ether, followed by evaporation and drying in
vacuo. Compounds purified by Mass Directed Auto-Purification were isolated as the
formate sait which could be converted to the free base via an SCX column and to the
corresponding hydrochloride salt by reaction with 1M hydrogen chioride in ether as
C described above.
25
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CLAIMS

1. A composition of matter comprising 2-(methyloxy)-N-[2-methyl- I-phenyl-2-
(1-pyrrolidinyl)propyl]-4,6-bis(triftuoromethyl)benzamide as a racemic mixture, or stereoisomer

thereof; or a salt thereof.

2. The composition of claim 1 wherein the salt form is a pharmaceutically

acceptable salt.

3. The composition of claim 1 comprising 2-(methyloxy)-N-[2-methyl-1-
phenyl-Z-(l-pyn'olidinyl)propyl]—4,6-bis(triﬂuoromethyl)benzamide as a racemic mixture, or

stereoisomer thereof.

4. The composition of claim 1 comprising the hydrochloride salt form of 2-
(methyloxy)-N-[2-methyl-1-phenyl-2-(1 -pyrrolidinyl)propyl}-4,6-

bis(trifluoromethyl)benzamide as a racemic mixture, or sterecisomer thereof.

5. A pharmaceutical composition comprising a composition of matter
comprising 2-(methyloxy)-N-[2-methyl-1-phenyl-2-(1-pymolidinyl)propyl]-4,6-
bis(triflucromethyl)benzamide as a racemic mixture, or stereoisomer thereof, or a

pharmaceutically acceptable salt thereof; and a pharmaceutically acceptable excipient.

6. The pharmaceutical composition of claim 5 wherin the composition of
matter comprises 2-(methyloxy)-N-[2-methyl- 1-phenyl-2-(1-pyrrolidinyl)propyl]-4,6-
bis(trifluioromethyl)benzamide as a racemic mixture, or sterecisomer thereof; and a

pﬁannaceutically acceptable excipient.

7. The pharmaceutical composition of claim 5 whrein the compositon of matter
composition of matter comprises the hydrochloride salt form of 2-(methyloxy)-N-{2-mcthyl-
1-phenyl-2-{1-pyrrolidinyl)propyl]-4,6-bis(trifluoromethyl)benzamide as a racemic mixture,

or sterecisomer thereof; and a pharmaceutically acceptable excipient.
8. A composition of matter comprising a chirally enriched enantiomer of 2-

(methyloxy)-N-[2-methyl--phenyl-2-(1-pyrrolidiny!)propyl]-4,6-
bis(trifluoromethyl)benzamide, or a salt thercof.
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0. The composition of claim 8 comprising a chirally enriched enantiomer of a
pharmaceutically acceptable salt form of 2-(methyloxy)-N-[2-methyl-1-phenyl-2-(1-
pyrrolidinypropyl}-4,6-bis(trifluoromethyl)benzamide.

10. The composition of claim 9 comprising a chirally enriched enantiomer of

the hydrochloride salt form of 2-(methyloxy)-N-[2-methyl-1-phenyl-2-(1-
pyrrolidinyl)propyl]-4,6-bis(trifluoromethyl)benzamide.
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