WO 2011/ 047860PCT/ EP2010/ 006434 1 2-0xo-1-pyrrolidinyl im dazothiadiazole
derivatives Introduction The present invention relates to
2- ox0- 1- pyonroliidrssyl i m dazot hi adi azol e derivatives, 5pPOTEPI®D/00QB4
preparing them pharnmaceutical conpositions containing themand their use
as pharmaceuticals. European Patent No. 0 162 036 Bl di scl oses conpound
(S)-a-ethyl-2-oxo-1-pyrrolidine acetam de, which is known under the
I nternational Nonproprietary Name (| NN) b)eveti racetam 10Levetiracetam a
| aevorotary conpound, is disclosed as a protective agent for the treatnent
and prevention of hypoxic and ischem c type aggressions of the central
nervous system This conpound is also effective in the treatnent of
epi | epsy (seizure control), a therapeutic indication for which it has been
denonstrated that its dextrqrotatory enantioner N
(R) - a- et hyl - 2- oxo- 1- pyr7 oFPs fWé’%’gﬁﬁélﬁ“ @z,mﬁ'ggl?zﬁlﬁcﬂﬁﬁ'v?tl"ﬁ% 15Eur opean
Patent No. 0 165 919 B1, conpletely |lacks activity (Gower A J. etal., Eur.
J. Pharnacol Intfod@®gn, 222, 193-203). A persistent problemin seizure
control arises with those patients who do not at all or only insufficiently
lrjejspond ]EO CUhé prabént irveatidnablatestts eakem pyRolidinypisedqrathizeiRizsle aksvativesye d ?s
eing refractory to.treat n . . or
he. 20mad caP CSORE AT PiPbeNho et rd FRE SR e koS T SR ARIE s pheIse
pati ents ar eusoaprhagnaeeiti¢aled as being refractory. Hence, there is a need
to devel op new nedi cations that specifically target this popul ati on of
patients. Eb@baat Patbnt NG 0 162 @B6 B( Idisclusésoedrgronead sevt i cheski i Zhur nal
(1992), 26(97d0) ,indids A S L ~ iah i i
1-[1-(1H ben?l)n%2 g gllgzl JX@{,?’;@?E‘@?%‘*&""B&‘/’? ?V(%Tllchdlisr‘l(gcr)lvén grr‘l%ier ith[eslntae;lr}[ain%%arllvul sant
25activity. Werryepresery dagiedBYN)d@@tiasetatl i di none conpounds having the
follow ng formula: CONFI RMATI ON COPY R7-R3 Ri N The i m dazol e or
benzi mi darol eevesrazetapc héakvbrptary poropagdnis disclosrs asea prptestive ddenkderthef t he
pyrrol i di nonge dMaRI SHidbreVRhtibrSof HHERISR iscHehid fybel hEftestiondREthRTEtralt ed C1_12
al kyl , substituted or ugﬁ.ubstl t ut ed gr)ég '%r SU Sﬁl t.ut etd (QL. NS bStuI tuted
3-8 menber ed "HEPUYEREY; dhis FgRpoynd i agp StigAve M PR FRAMEDLS yPIRYY SR> may be
| i nked t oget hentroi)na thecpeatioingicatonffarwhich idRsdeey demandtrpted th itss ei t her (a) a
SUPSt ! ][ ut ed Qéxt%ﬁ%@@tén‘é%dﬁ?erQﬁ}-&feﬂﬁgﬁhﬁ?hJpvﬂf&@:ﬁe(hcbﬁﬂ\icll@&{so gif\(%vt'rhﬁortnh
nol ecul e via_one of Its : [ erocycle. s, sel ecte ram the
15gr oup c'onsFYPPRY jtent '\f%%ﬂggyﬂiga“zompﬁ%?'}j ,CXS &V%@V‘fﬁr géJsz 5317-E§/'&;‘J '
i m dazo[ 1, 2- 8&hgyracdi (1932)y222, 1P&283)z0[ 1, 2- a] pyri m di n-3-y1; 20
i mdazo[1, 2-141, 2,4]triazin-7-y1; imdazo[1, 2-b]pyridazin-3-y1l,;
5, _667, 8£ tzeg-r? 19&%@&%%@5 i ﬂq,s%l'rzbge%t{[llrdl&la_liis& with/those paicients who do not at all or L s
i m dazo[ 2, 1- thiadiazqgl-5-y1: _im : o3k
3H i mi dazo] 4,0@Y B]SB%L?%IVHSQ %p-°§‘?;‘° Clirl\i?-nf%av élgtg?-{r%@f}\ts' Mﬁj‘;rﬁ%}'%ézgfegjé‘?"gef? 3
1H- i ndo1- 2- y as being refractory to treatment and represent a considerable challenge for the
20  medical community. It is estimated that about 30% of epilepsy patients are to be
classified as being refractory. Hence, there is a need to develop new medications that

specifically target this population of patients.

Belavin |. Yu. et al. (Khimiko-Farmatsevticheskii Zhurnal (1992), 26 (9-10), 74-76)
discloses 1-[1-(1H-benzimidazol-1-yl)ethyl]-2-pyrrolidinone and its anticonvulsant

25 activity.

WO 01/62726 discloses pyrrolidinone compounds having the following formula:

RBa Rda
R R
RZ
R23 N Az

CONFIRMATION COPY



1H i ndol-3-y1l; 1Hindol-4-yl1l; 1Hindol-7-yl; 5 isoxazol-4-yl;
1H pyrazol -4-y1l; 1H pyrazol -5-y1; 1H pyrazolo[1, 5-a]pyrimdin-3-y1;

1H pyr azowo[28144idepyri di n-3-y1; 10 pyridazin-4-y1; PCT/EP2010/006434
pyridin-2-y1,; pyridin-3-y1,;
pyridi n-4-y1, 1 Hpyrrol o[ 2, 3-b] pyridin-3-y1;

151H pyrrol o[ 2, 3-b] pyri di n-4-y1,;
1H pyrrol o[ 2, 3-b] pyri di n-5-y1;
1H pyrrol of 2, 3-c] pyri di n-2-y1,; 1

l]__i-lf%l;:: ?LFE)[Z?)\%I?C%@@P?W oJSEs mESaZfls_den ativ, leOngn}g thfgi/rrl)‘llul i'h-2-y1;

2

1 Hpyrrol o[ 3, 2-c] pyridin-3-y1; 1 ,3,4-thiadiazol -2-y1;

1 ,3-thiazol-5-y1; [1,2, 4]tr|a§o 3 1Apyri dazin-7-y1; 25[1

2 4]tri azol o[ 4, 3- b]pyrldazm &’ olizin-3-y1l; or alternatively R3 is
(b)a substituted or unsubstitut ed e cycle limked to the rest of the

nol ecul e via one of its N atons, rocycle is selected fromthe

group consisting of : 30 1H1 2 -be riazol-1 -yl; 1 Him
idazo[45b]pyridin1 -yl 3H—|mdazo[ 5b]pyr|d|n3y1

7H i m dazo I,
2, 3-di hydrg%'%r %Ib%a%ér{}m%f—gpberlf %\ttE'EHeB‘E? 1”1t f—ol-g%moatgglmofra,,leﬂrf hfﬁ;rolfdl n-1-y1,

2H pyr azol o[tEeHY'_'[%'ﬂS‘?P"r‘ din-2-yl; 4 1H- pyrrol o[ 2, 3-b] pyri di n-1-y1;

1H pyrrol o[ I

8Hi sot hi azg\fvé[%b%%%l n os]f-% Ryr?‘qgép?ﬁ@%o%pq{%ﬁi%é’féﬁ@ff%@hg f%l@-ﬂaér rol-1-y1,
2- chl or o- 1H benzi m dazol - 1-yl . in formula (1) is selected fromthe
group conprising or consisting of h gen; C1_ 12 alkyl optionally
substituted by halogen, Cl..4 alk a4 al kéékt hi o, azi do, nitrooxy

R1R2 R3

wherein

R1 is hydrogen, substituted or unsubstituted C4_12 alkyl, substituted or unsubstituted

aryl or substituted or unsubstituted 3-8 membered heterocycle.

10 R2is hydrogen. Alternatively, R and R2 may be linked together in such a way to form
a Cg._g cycloalkyl.

R3 is either
(a) a substituted or unsubstituted heterocycle linked to the rest of the
molecule via one of its C atoms, said heterocycle is selected from the
15 group consisting of:
e 1H-benzimidazol-6-yi;
¢ 1H-benzimidazol-7-yl;
* imidazo[1,2-a]pyridin-3-yl;
* imidazof1,2-a]pyrimidin-3-yI;
20 e imidazo[1,2-b][1,2,4]triazin-7-yl;
e imidazo[1,2-b]pyridazin-3-yi;
e 5,6,7,8-tetrahydroimidazo[1,2-b]pyridazin-3-yl;
e imidazo[2,1-b]{1,3,4]thiadiazol-5-y;
e imidazo[2,1-b][1,3]thiazol-5-yl;
25 e 3H-imidazo[4,5-b]pyridin-7-yl;
¢ 1H-imidazol-4-yi;
e 1H-imidazol-5-yi;



10or an aryl; C2..12 al kenyl optionally substituted by hal ogen; C2_12

al kynyl optionally substituted by hal ogen; azi do; al koxycarbonyl am no;

aryl sul f owgl20xyisa7ssosubst it uted or unsubstituted aryl; owrca/EP28o0mesBer ed
substituted or unsubstituted heterocycle. The conpounds of WD 2006/ 128693
are said to be useful in the treatnent of epil epsy, epileptogenesis,

sei zure di sorders, convul sions, Parkinson's disease, dyskinesia 15i nduced
by dopam ne repl acenent therapy, tardive dyskinesia i nduced by

adm ni strati on of neurol eptic drugs, Huntington Chorea, and ot her
neur ol ogi cal di sorders in%l ipg bi pol ar di sorders, mania, depression,
anxiety, attention defﬂéfioﬁgﬁeractivity di sorder (ADHD), m grai ne,
trigem nal and ot hers nHdindobd-5; chronic pain, neuropathic pain, cerebral

i schem a, cardiac arrhyyfHgops-ypyot oni a, cocai ne abuse, 20stroke, nyocl onus,
trenmor, essenti al trenﬂi Si?ﬁie or conplex tics, Tourette syndrone,
restless | egs syndrone 'Hﬁoé' er novenent disorders, neonatal cerebral
haenor r hage, anyot r ophisexazelt4eylal scl erosis, spasticity and degenerative

di seases, bronchi al .as{ifpppaz@stypmatic status and allergic bronchitis,
asthmatic syndrone, brgnc iahéﬂ%perreactivity and bronchospastic syndrones
as well as allergic *antd 8¥¢8¥0tor rhinitis and rhinoconjunctivitis.
Sunmary of the invent i thpitagolplivbeipyroridipBelii des new 2- oxo- 1- pyrrol i di nyl

i m dazot hi adi azol e derqpNglly&ssayppaidid@; formula 1, their geonetrica

i somers, enantioners, di%stere‘isoners and m xtures, or a pharmaceutically
accept abl% salt therred?"“84d" ¢ 30 5 Detailed description of the invention
The present invention pwdiaty; t o 2- oxo- 1-pyrrolidinyl im dazothi adi azol e
derivatives according geighos-pul a |, S5wherein Rl is a Cl_4 al kyl

contai ning at | east one.Hathen substituent. R2 is either a hal ogen

(chl orine, bronine, i o¥'AEY*Br a ClL..4 alkyl containing at |east one

hal ogen substituent.e 1H-pyrRBo[RS3-tIpy0tin-Atylal kyl (e.g. a nmethyl or ethyl)
contai ni pg at | east ong-ByISES-dIdbind-yian 10al koxy (e.g. methoxy or ethoxy
or propoxy) substituen Ahiﬁ %ﬂﬂgrjse are taut omers, geonetrical isoners,
enantioners, diastereolEPY EAGSHINIIEEY: or a pharmaceutical |y acceptabl e
salt of conpounds of fUt-pyrdo[R.3-cCliidimeA-bcul es of the present invention may

be deuterated at any pg$b%hgﬁ23hﬂ%@dﬁgﬁgjfic enbodi ment, Rl is a

2,2-di fluoropropyl, a éic Iqrg-%? -.|f% oroethyl, a 2,2- 15difluoroethyl, a
2.2,2-trifluoroet hyl*, +BYPIo[S2Rlpyr BT'gropyl or a 2-fluoroethyl noiety,
pref erabloy a 2, 2-di fl utt-ppraei@l2;cleyrigingylor o- 2, 2- di fl uoroet hyl, a
2,2,2-trifluoroethyl, ofy-pyrdicta3-dipyribintyiopr opyl group. In a further

speci fic enbodi nent, R?a'gheﬁth?r)? chloro, a difluoromethyl or a
trifluoronethyl noiéty 330MAY829 G W her specific enbodiment, R3 is either a
hydr oxymet hyl , a methok§thazeyb-yba [ (2H3) net hyl oxyl mnet hyl, a

met hoxy(2H2) net hyl , ,a Q%L%ﬂ%&5%k¢§gﬁpmﬁ&Mwa)nethyI or a 2-nethoxyet hyl

noi ety, preferably a nethoxynethyl noiet n a further specific enbodi nent
corrpound?g of formul & ﬁ?ér‘*t”g{%@é}é' %\1"8%’3"3'% R2 is a chloro, a

di fl uoronet hyl or aetrinddiisioryiet hyl nmoiety; R3 is a nethoxynethyl noiety.
Speci fic copamhdsivef, A3Ng present invention are those selected fromthe

roup consisting of: 54-(2,2-difluaropropyl)-1 :
Ot D20 (ot hod o kPSR BF Hrsusithar R P EE! 2 the rest ghthe molecule va

, 3, 41t hi adi azol -obe pf it ttopis} p3id heleradiyeie B-seleeted (rein the @RyuR-adnsistingrobpr opyl ) - 1
-{[2- (meghoxynet hyl,) - 3.6t ped2ofla@oBty! ) i midazo[2, 1 - bJ[1

, 3, 4] t hi adi azol - 5-yl ] net hyl rr |L€I - 2- one;

(-)-4-(2,2-dif|uor6prﬂ§"'j\gg %ﬁiﬁﬁ@'Hgﬁynethyl)-G-(trifluoronethyl)inidazo[
2,1- 10b][ 1, 3, 4] t hiead3tinabazo{4;b{ojmtitigiStyyr r ol i di n- 2- one;

4-(2-chl oro-2, 2-di f| ugyeebt4, 5t lidaARihoxymet hyl ) - 6- (trifluoromethyl)im
dazo[ 2, 1- 13][1,3,4]thiadiazof-5-y|]nethyf}pyrro|idin-2-one
trifluoroacetate; ¢ 1H-indol-1-yl

35 e 2,3-dihydro-1H-indol-1yl;

e  9H-purin-9-yl;
e 1H-pyrazolo[3,4-b]pyridin-1-yl;
* 2H-pyrazolo[3,4-b]pyridin-2-yl;



(4S)-4-(2-chloro-2,2-difluoroethyl)-1-
)i mdazo[ 2, 1- 13][1 3, 4] t hi adi azol - 5-
15(4R) - 4-wd-20hl0arsse 2, 2- di f | uor oet hyl ) -
hyl )i m dazo[ 2, 1- 141, 3, 41t hi adi azol -5-yl i met hyl } pyrrol i di n- 2- one;
4-(2-chloro-2, 2-di fluoroethyl)-1-{[2-(hydroxynethyl)-6-(trifluoronmethyl)im
dazo[ 2, 1- 141, 3, 4] thi adi azol -5-yl ] met hyl } pyrrol i di n-2-one;
(4R)-4-(2-chloro-2, 2-di fluoroethyl)-1-{[2-(hydroxynmethyl)-6-(trifluoromnethy
| )i m dazo[ 2,1- 20 b][l 3, 4] thiadi azol -5-yl ] met hyl | pyrrolidin-2-one;
(4S)-4-(2-chloro-2, quo e 2- (hydroxynmet hyl )-6-(trifl uoronethy
| )i mdazo[ 2, 1- b] [1 3 4]p[ AP %&é%vg%” |{y 'met hyl | pyrrolidin-2-one;

1-{[ 2- (nethoxynethy+)16!%¢mk$i%bbmwﬂﬂhwbln1dazo[2 1-13][1, 3, 4] t hi adi azol - 5-
yl Jmethyl)-4- (2,2, 2- tladihjérs Kol idin-2-one;

25(4R) - 1- {[ 2- (nethoxy t.h i met hypi m dazo[ 2, 1- 141, 3, 4] t hi adi az
ol -5- ylinethyl}-4- tzgg ?XQ%Fgﬂé l%e?‘ﬂ&ﬂ’gyrrolldln 2-one; (495)-1

-{[ 2- (nmethoxynet hyl 9 - 8H(12.#fdazok biet hypi m dazo[ 2,1 -13][1

3, 4] t hi adi azol - 5- ylhnqt?yﬂ}rﬂ (2,2,2-trifluoroethyl)pyrrolidin-2-one;
1-{[ 2- (hydroxynet hyl )-.6-(trifl uor.o Y, |n1dazo[2 1-b][1, 3, 4] t hi adi azol -5-y
limethyl i -4- 30(2, 2° 2% U%Fﬁa?ﬁgﬁ n1 Yol i di n- 2- one:
1-{[ 2- (mat hoRY iRdeIHa ()gs pelpsted U@Pé’?ﬁe@'ﬁyﬂ’ SOPRIERI OF 9onsisting PHhYErogePHF kdi azol - 5
i

[

[ 2- (met hoxynet hyl ) -6-(trifl uoronethy
| ynet hyl } pyrrolidi n-2-one;
{[

{
y
1-{[ 2- ( net hoxynet irgir)EPBe10D44B4 UOr OnEt
y
h

yl i met hy1} - fo alkyd optiodaltyr dubbtitated py 6plpbem Y Lpdlkaky NC 2.4 @ikglthio, Azidd S)itrdoxy
thw! o
527 O S o 9572 ek oMY eTb feBecty So B amYSPITA o
(4R) -1 -{[ 2-guietithiod Wrbalhgén): agd¢;talkoxicrdranyiatringt Juylsuifatatony; 2 substitbipfl or
3, 4] t hi adi a@t%bbé‘tutéfd Arp%m/é&a rﬂerﬁﬁe@d s’wsr.ﬂufeld%%@wbeﬂawe}i msfemwé i n-2-one;
( -{[2-( ydroxyn1ethy )-6-(trifl uoronethy )i midazol 2, b][1
3,

?S | ua reocotrr}%ﬁ./u Js of 9\5(}5| %186/1 28(633 ate sancf fofblelﬁ%(ra DR QY tlnga?%“t%# %alebgy, 2- one;

t hoxsnilaripgsrieyis Eﬁe{aurq disqrders e MylbipRsiPEEGNSPY's diseass) pyskinesia

?'2%;' aﬁ@&ceﬁ'bﬁﬂﬁééwhé Rlacemedt therdpy @ dive dyskinesia induced by

* et hoxRATRAUER 8o e CHOHBIRn S0y 292 Oty Tycposis!

] t hi adi adignrdgs jnicludiag Ivipolap gispigiersd mani. @ef@eSS(oMar(xzatszaaeWou@netb@t hyl)-1
: 'E et hoxpypetadiity dRolder L:de{W W@?&lhélhr)géiﬂlhéﬂaﬁ@f)taeﬂ-neu@d;élchromc pain,
-C
[

~ _b
N N

-bCD+NN-I>-I\)J>N

[

hi adi I et h | 1 di
h: gr Ioarzfoéo %f% ‘%Pg'??%g%/e %Pgé[;ﬁgm,'f Clbarr]?%o? ohrna)'?r‘er?% r)'a fofa'ne u(%)%ymet hyl )i m

-stigke, myoglonys, iremr, @ﬁmmlsuyqn}mmyla ppwm@ex trsi howetgme;
(2 Ch| Qrogvezre‘éiléslslIWS hd¥k-ahd other movement disorders, neonatal cerebral

(difl
] h: ad|uar e né&ﬁ ﬁ@g’é&ﬁp}gﬁ@% tﬁfggrﬁglé s&% %[ ar‘rdl degenLr%il‘ ive diseases,
-4-(2- chIQwr(g:hEI astbiha,| asthmasic siaty sa_pd.qll[e@o(mpqqhu@r@mﬁwsynqo@ﬁet hoxym

(gl )Ih lm dazqbrohial h peh]e{aés.vnﬁarfu brBheHds pastit spTdydrhd B WaIlldR)ANIERc 4hdn- 2- one;
C OI’ 0-

- ({6-chl & o- ‘?Sf’?’ﬁt%mﬁ‘q’:srﬁnf’|"¥J8%°6’8{“|'?83<‘§/‘ et hyl i mi dazo[ 2, 1- 20 b][1

3, 4] t hi adi azol - 5-yl nethyP pyrrolidin-2-one; 1 -{[6-chloro-2-(m
ethoxynethyl§ﬂﬁﬁﬁﬂl£££¥2}_lil33][1 3, 4]th|ad|azol 5- yllnethyl} 4-(3,3, 3-
trifluoropr rolidin-2-0 met.nox thyl)im

i dazo[ 2, 1 ?ﬁi{[%&)‘% n4|?rf>¥||id%sdne&g-|ok%(1ﬁy rﬂng{yLw(¥ (agagol ‘deriva R havmgy
trifluoropr dpg[o)npylaﬂ Ghéidgdomedriaahisomees( enantiomers, diastereoisomers and mixtures,
-{[6-chl oro- &a(mﬁhm»fmhm&aebﬁbmﬂ[n?erém b][1

, 3, 4]t hi adi azol -5-yl ] met hyl1}-4-(3, 3, 3- trlfluoropropyl)pyrrolldln 2-one; 1
{[6 chl oro- 2- (nethoxynethyl)|n1|daz% 1-b][1

3, 4] thi adi azol -5-yl ] nethyl }-4-(2- flu [ Byppyrrolidin-2-one; (4R) -

1 -{[2-(hydroxym ethyl)-6-(trif luoromethyl)imidazo[2, 1 -b]J[1 ,3,4]thiad
i azol -5- 30yl ] nethyl}-4-(2, 2, 2- trlfluoro thyI)pyrroW|d|n 2- one;
(4R)-4-(2-chl oro-2, 2- dlfluoroeth ng 2-¢[ (2H3) met hyl oxy] m et hy1} - 6-
(trifluogonethyl)imidazof2, h: sy

3, 4] t hi 4di azo] - 5- rroI| . -

(AR - ( - i Ehecpt PhavBRd) gacmezar{pﬁ@em@%pc%*ﬂ@mﬁf%en-

(trifluoromethypi m dazo[ 2, 1-141, 3, 4Jt hi adi azol -5-y1} et hyl ) pyrrolidin-2-one

_-b-

H

1
'_'AQ)A

-bCD’—‘
j\_/

(4R)-4-(2-chloro-2,2-di fluoroethyl)-1-{[2-(nmethoxynmethyl)-6-(trifluoronethy
| )i mdazo[ 2, 1- 141, 3, 4]t hi adi azol -5-yli (2H2) net hyl } pyrrol i di n-2-one
54-(2-chl oro-2, 2-di fl uoroet hyl)-1-1[ 2- (2- net hoxyet hyl )-6-(trifl uoronet hypi m
i dazo[ 2, 1- 141, 3, 41t hi adi azol -5-yl i met hyl } pyrrolidi n-2-one;

1-{[ 2- (2- net hoxyet hyl )-6-(trifluoronethyl)imdazo[2, 1-b][1, 3, 4] t hi adi azol -5



The foll ow ng paragraphs provide definitions of the various chem cal

noi eti es that make up the conpounds according to the invention and are

i nt ended wo 2appl4yseani f orm y t hroughout the specificati orCam2aioadds4 unl ess
an ot herw se expressly set out definition provides a broader definition.
15"C1_4 al kyl" refers to alkyl groups having 1 to 4 carbon atons. This term
is exenplified by groups such as nmet hyl , ethyl n- propyl, isopropyl,

n-butyl, isobutyl, tert-butyl. "Cl. 4 alﬁg groups may be substitut ed by
one or nore substituents sel ected from hal ogen, hydroxy or al koxy. Any
noiety "H' in formula l nay be the isotope hyrdogen deuteriumor tritium
20" Hydr oxy" Q@%E@é@ﬂ%EL%l@Fg%gLﬂﬁﬁﬂornula -OH. "Al koxy" refers to the group
-0-R where R includes "Cl 4 alkyl". "Hal ogen"” refers to fluoro, chloro,
bromo and i ot atese, inpentiperalgtes ol Boxer 1aydoliskilybimidaziiadipielg gewdlivecal |y
accept abl e s@lb@ingasfophdiamg to the invention include therapeuticcally
active, non-toxic acid or base salt fornms which the conpounds of fornula I
are 25able to form The acid additrign _salt form of a conpound of formula I
that occurs inits free formas a BEEEQEQQ be obtained by treating the free
base with an appropriate acid such a n inorganic acid, for exanple, a
hydrohal i c such as hydrochloric or hydyobromc, sulfurlc nitric,
phosphoric and the like; or an orgﬂnl aci d, such ths , for exanpl e, acetic,
30trifluoroacetic, hydroxyaceU+e~< af c, lactic, pyruvic, malonic,
succinic, maleic, 9 fumaric, mali Nartarlc citric, nethanesulfonic,

et hanesul f oni c, benzenesulfonlc, ptoluenesulfonic, cyclamc, salicylic,

p- am nosal | oyHer@n panoi ¢ and the |ike. The conpounds of formula |

contai ning acidic protons may be converted into their therapeutically

active, non-goxiic P ?ﬁﬁy@gmaﬂrﬁ%ﬁ@als{orfeq{a%en QuisbtitygRt al or am ne salts, by
Streatnent with appropriate or ganl c and inorgani c bases. Appropriate base

salt forns i for ex annonlu alts a nd. egr al i ne
metal salts, [?‘C' qh‘?ratrhalo 7€ ocﬂnﬁh?rom' asg:m§ oracbf‘iehc I{Jcrcr’]n%(':na %tljérﬁlltsﬁ}'%(s and
the 1ike, sdﬁk@emﬁﬂmmbﬁghnlc bases, e.g. N-nethyl-D-glucani ne, hydrabani ne
salts, and salts with am no aci ds such as, for exanple, arginine, lysine
and the |iker3 isaConyedigele/g.samdtybort ethyy comtaneny beleastronertyedxy (0ld) ohan f r ee
forms by tr taci d. Conpounds of the
formul a a%?gotqﬁgaitg rb?@%(r:gﬁB )gg{dr:gﬁcﬁ%)b@rg%% a solvate, which is

i ncluded within the,s ope. of thesfresent I nvention. Such sol vates in¢lude
for exanpl e HSRFAPRISET 1% IHMATS JRMETICAISPTRE. e'l%m'ﬁﬁrsofj'aftﬁﬁaogﬁﬁ%ﬁn ds of
fornula I amixwwmse oofa tphaimaceuticaliyredteptabie Isaly of atompoasds ohdorsbr Eoffeni ¢

center in thehEcuds df e r@senﬂ%éntﬂw%a‘?%%hf‘eréi@d"&teiny%i’uti&? present in a R or
a S configuration, said R and S notati on is used in correspondence wth the

rul es described in. Pure 197 he, Lnven al so
el ates to A1 Brdi %?%05@% R dliarbadtllad il ARk UANL a2

20di ast erseoidibotoethyl, A& hE- trdlfuom@yber?p’tﬁrhtﬂgorepropwmal%lqorqgthyhmme{vr es t her eof
(i ncluding quéfed@e@% 2 -Qifl0broblopPSa BichiiLs 2 QlitRBITRIHY), a I, riflueRB®GLorta0 t he

pr esent mv;:p:%bggl referelnce to a conmpound or conpounds is intended to
enconpass t HPSERRYiH°®ach of its possible isoneric forms and ni xtures
t hereof, unless the particul ar |sor£er|c formis referred to sgemflcally
25The expr edR pd#thepsrasiic shberiment. Rt either ashigie g dfprometivbeiet Eiflv@iotonpounds
whi ch have enanjinomty.i C excess (ee) greater than 95% Conpounds accordi ng
to the present invention may exist in different polynorphic forms. A though

not expl} C?CI Hh¥% ﬂuﬂﬁiércﬁ:te@ﬂc e%bBBﬁmeﬂEqi\Galsf QihBHL 3y dl%qgrhetiww IBm&h&xyhisgmnded to

be inclu vg esent in P %g n’Pounds of
formila | adebBUTREYPHITHEN ARt o TeIReBY. t Grardduamaiagomery (¥ 2
convent i onal2-methboathybrsoietyd pretdratyla metiadxgmetbylsosietgki | | ed in the art of
synthetic organic chem stry. 10 According to one enbodi nent, conpounds

having the gepeiier &%cwle%bbm%)‘]t BfngRuRBAGI6kmUA r #aeidsennefeird compound of
formula Il with an heterocycle of formula IIl according to the equation:

5 wherein Ri, aeth f for
conpounds of’ f'cg)’r?nsuﬁa Tg%'ﬂ'r'l]’ﬂmgmrpgacat ?gﬁb%b@g%&%g?‘g?% g%émdgjoxa '%Irné)t he
presencezsof a 3.ewitdflugeantonyimiiets Al C13 or ZnCl 2, at a tenperature ranging
from 20C to 100C, or according to any method known to the person skilled in
the art. ioConpounds of formula 11 may be prepared fromthe correspondi ng
pyrrolidones of



formula IV according to the nethods described in PCT patent application
W2006/ 128693 or according to any other nethod known to the person skilled

in the arwo 2R/04736) The synthesis of conmpounds of fPormprk@old64an be
performed using procedures 15described in the literature or known to the
person skilled in the art. Conpounds of forrmula IIl wherein R is C1_4

al kyl may be perforned by reaction of a conmpound of fornmula Vwith a brono
derivative of formula VI according to the equation NN Ns/Br \\ 7133---
R2(1'1l1) -NH2 (V) 20wherein R2 is Cl1_ 4 aIQ<yI and R3 has the sane definition

as descri bed apgve far compounds Thi s reaction can be
per f or ned usi nggbﬁ%ﬁﬂﬂrﬁrﬁgﬂﬂgg@ﬂw 3 lfoﬁom?th\flg}oé%ﬁre or known to the
person skilled Pn the art. Conpounds of formula I'll wherein R2 is CI may be
prepared by tyBPisamesipgnetylsesighbund of formula Vi1 according to the
equation 11 POCI, NNMOHNEt, R3----kNR3--- S- ----Ni... s wherein R2 is

C and R3 haspeciie aippunkss bhitid presast ideation ed tadsey eeléced donpthengeoupf
formula I. T&!ng trnéa(gtl on can be perfornmed by treatment of a conpound of
formula VII i hal o enating agent such as phosphor us oxychloride with
a tertiary ﬁﬁ%dlﬂmﬁpraeyﬂ {[B{meharmeahylp-griflyeramesvhimigazie!sol vent such as
acet oni tri | ep][1(8;4)meeiz0l3grahapyraidmez-onet hod known by the person skilled
in the art. Conpound of formula VII can be prepared by protection of its
am no group (b)4-42.8diélugroppy!)- H@r(nw\owmethvlbﬁr(tag qr%eth@);rmd@m{a 1t nt er nedi at e

with a brong gq‘twﬁdﬁa\ta p&srﬁ@ﬁmg,@onm\\é-w@er ein R2 is OH according to the
equatlonl (]0000N-N NH -S (V) ii.RR(VONNOHR2 B. RS 3------ Kk

). "-:----N ()-4-23-Jibucrepro)BLH{[2-(mEhpsymietiad):6- tiif ureyneteyl) peiddzof2red usi ng

pr ocedur%s A8, Aﬁ%@ndzﬂléhﬁnéth&l}%%ll&fnez Bhe:known to the person skilled in
the art. Accor t 0 anot her enbodi nent, variations on the Rl | ateral

chai ns of co:tmmuﬂs-zm‘ diflulr @ating)- B {[2- (rﬁétynohequwl)faa(nnimdroaMM)tﬂmM@o[m -any net hod
known to thﬁ%ﬁ éfp’&[dﬁ%b'lsé ﬁﬂ'ﬁ tﬁﬂ{l}%p@?lﬁ n'hz_o* Oﬁr@ur@mgg@{ gnbodl ment, the present

invention i ng 1 nt er nedi ates 3-(am

i nonet hyl ) - 5(49 Jl- Qﬂéro@'ﬁhﬁlb&@étﬁﬁﬁW{[Qf(ﬁiet}\oﬂﬁhéihyl)z@(fﬁﬂd’b)’dmethyl )imidazo[2,1-

3- (am normet rl}i h?a%&azol 5- ;’I]metﬁlyl}pyrro |d| g;[]eanoat €,

15 (4R)-4-(2-chloro-2,2-difluoroethyl)-1-{[2-(methoxymethyl)-6-(trifluoromethyl)imidazo[2,1-
b][1,3,4]thiadiazol-5-yljmethyl}pyrrolidin-2-one;
4-(2-chloro-2,2-difluoroethyl)-1-{[2-(hydroxymethyl)-6-(trifluoromethyl)imidazo[2,1-
b][1,3,4]thiadiazol-5-yl)methyl}pyrrolidin-2-one;
(4R)-4-(2-chloro-2,2-difluoroethyl)-1-{[2-(hydroxymethyl)-6-(trifluoromethyl)imidazo[2,1-

20  b][1,3,4]thiadiazol-5-ylJmethyl}pyrrolidin-2-one;
(4S)-4-(2-chloro-2,2-difluoroethyl)-1-{[2-(hydroxymethyl)-6-(trifluoromethyl)imidazo[2,1-
b][1,3,4]thiadiazol-5-yllmethyl}pyrrolidin-2-one;
1-{[2-(methoxymethyl)-6-(trifluoromethyl)imidazo[2,1-b][1,3,4]thiadiazol-5-yljmethyl}-4-
(2,2,2-trifluoroethyl)pyrrolidin-2-one;

25  (4R)-1-{[2-(methoxymethyl)-6-(trifluoromethyl)imidazo[2,1-b]{1,3,4]thiadiazol-5-
ylimethyl}-4-(2,2,2-trifluoroethyl) pyrrolidin-2-one;
(48)-1-{[2-(methoxymethyl)-6-(trifluoromethyl)imidazo[2,1-b][1,3,4]thiadiazol-5-
ylimethyi}-4-(2,2,2-trifluoroethyl) pyrrolidin-2-one;
1-{[2-(hydroxymethyl)-6-(trifluoromethyl)imidazo[2,1-b][1,3,4]thiadiazol-5-ylJmethyl}-4-

30 (2,2,2-trifluoroethyl)pyrrolidin-2-one;

1-{[2-(methoxymethyl)-6-(trifluoromethyl)imidazo[2,1-b][1,3,4]thiadiazol-5-yl]methyl}-4-
(3,3,3-trifluoropropyl)pyrrolidin-2-one;



4-(2-chl oro-2, 2-di fluoroethyl)-1-(chloronet hyl)pyrrolidin-2-one;

(4R) - 4-(2-chl oro-2, 2-di fl uoroet hyl)-1-(chl oronet hyl ) pyrrolidin-2-one;
(4R) - 4- ( 2vd,28tvaardeb uor oet hyl ) pyrrol i di n-2- one; et hyl PCT/EP2010/006434
6,6, 6-trifluoro-3-(nitronethyl)hexanoate;

254- (3,3, 3-trifluoropropyl)pyrrolidin-2-one;
(4S)-4-(3,3,3-trifluoropropyl)pyrrolidin-2-one;

4- (2, 2-di fl uoropropyl)pyrrolidin-2-one;

4] 2- (benzyl oxy) et hyl ] pyrrol i di n- 2- one; 42

4-(2,2-difl t hyl 2- fl thyl)-1
- ( glydrox;/me'tJ é%?’)%@%%%g{mﬁetéﬂoﬁgr'ﬂ‘t%?ﬁ@etﬁ!')érﬁ'dﬁ?ﬂ[% 8’][53%”@%’? Ia% g:t hgl g 1
- (hydr oxymnet Yi}}n‘ie)fpw}ﬂ’ @I,S @}tr[flnorgpr@pmpyf[olldm -2-one;

R) -1

- (hydroxynet h 2-trifluoroethyppyrrolidin- %
- (hydr oxynet 04;%‘0 9) -{E (("zt@xgnqtpyl)r@ gap%qrﬁg;ﬁyl idaznl2. a,bgp 3. %tﬁ@dla ol-5-

- (hydr oxyr nejiimgthy} (3B, BtrBudropropyimyoplidopgohg@yr r ol i di n- 2-one; (4S)-1
- (hydroxynet hyl )-4-(-3,3, 3-trifluoropropyl)pyrrolidin-2-one;

4-(2,2-dif| u@Sbﬂ)T{BFﬁWO)rowme(Hyv&r(ﬁWﬁ@mﬁ?my))ﬁwa(zelaUblhtfzérW'aZO' -5-

4- [ 2- (benzyl apyenatyyia]3, dtriflidrysropypyrbiiyH-2-ie;r ol i di n- 2- one;
104-( 2, 2- dlfluoroethyl)-l - (hydr oxynet hyl ) pyrrolidin-2-one;

4- ( 2- chl or o-2(22-diflbdraethg1 K{Pi( r)wet_‘noxx(rcé‘thyi)rQ}Ktefﬂdwdn)qumrmldam[i’ﬂ 2-one;

4R) - 4- ( 2- ik | t hyl i di n-2- 1
bl or et Mgy b ol T 22 oher (4 R -1

ECE: or onmet hy)- ;1-(2,,2(d2l,u8r,03th§/l)41 f{[a{memmxwbt}wplysr(mmlzaigmethymmmazd{?l )
chl or onet = L] rrolidin-2-one; (4S)-1
-(chlor orr%ev;t %h élt]h?%‘%o'% 'ﬁ%tw@&@%{dg%ﬁggr rolidin-2-one; 1
4E cz:hl( gr orrelt h(y)Lz; -(Ae- Glau@roé’(h)fl ququemta#nlmum @tulnfdjgrdnneghw)nﬁ.dazo[z 1-
enz ronme rrolidin-2-one;
-(chl orom);t ﬁ%j% f@h‘{aflafold? h%r)b}&'rrowilp%/rge{dl i di n-2-one;
05-[ (benzyl @%@QH’F@'B@ |ﬂd]oroe3h)ﬁl) 1-1i6 E ?flLﬁﬁ&hetgyl)aﬁu(rﬂ@thoxymethyl)lmldazo[2 1-

(2,2,2-tri1luoroe hox I adi azol -"2-amn

Emet hoxy medlHyd-4thadiazpl %L’l‘ber”@ﬁ}@ TINT2PeRzo[ 2, 1 - 141 |, 3, 4] t hi adi azol e:
[

}"?Rfﬁd? LR i 2 B ST R B drodmetiffimpegoip -,

2
5-
2-
2-

t hi adi 24dy%Althistazpish- Vfﬁ@%'&%@%’t’ﬂ@ﬁz B0t r i f | uor orret hyl ) i m dazo[ 2,1 -b][1

:E E: :g: afgf'?%ct el E%?gi\ﬁ&f’étﬁylﬁ gﬁ[isrlgﬁ%/r??}ng 2](methoxymethyl)lmldazo[2,1

2,2, 2- trb]ﬁl%ﬂmmgwylmtw}wﬂq'dlf@ Z!DQ hi adi azol - 2-yl } car banat e;
( t ﬁlr ;d?;‘{z &X r@%é%?znéih}o&%w%c_ a (caloro-z-[ X,2,2-tn¥uc?roethoxy)methyl]imidazo[z,1-
(t er to- but]ia0/4]thidvizagly-yimeto))p§rolidR-208e;t 1 i f | uor oet hoxy) met hyl]-1
t hi adi azol -3(2H)- 30yl }acetic acid; 6-chloro-2-(nmethoxynethyl)im

3,
3,
3,
3,

{5]

{2-

3,

{2-

3,

d

| azo[2, 1 _1Iﬁq-cr,1lgr,o (mﬁtlaaqy@gmyalmldazo[21 -b][1,3,4]thiadiazol-5-yllmethyl}-4-(3,3,3-
6- chl or o- 2[ (tAflubrcbrégyl)pyrvnitinetdexy) met hyl |i mi dazo[ 2, 1 - 141 , 3, 4] t hi adi azol e;
4[ 2- (benzyl oxy) ethyl] -1 -{[ 6-chl oro- 2- ( et hoxymet hyI )imidazo[2, 1 -141
, 3, 4Jt hi adi d2el-{{&<higiotridiydxympthybimidhizal221-blie3, 418 8adiazp[- Sy drhetby b4-23. 8.5
et hoxymet hy|t),f|d’8r(§¢ﬂ§ﬁ@b%,—oh&m2% 3, 4] thiadi azol -5-yl ] met hyl}-4-(2-
hydr oxyet hyl ) pyrrol i di n-2-one; 2-(1
- {[ 6- chl or o-(2)-{ +ietdntxy2atrh bitybyyimmatidd)inoif 22012, 1-bii 1, 3,4]thiadiazol-5-yljmethyl}-4-(3,3,3-
, 3, 4Jt hi adi az@| 5 11y 8. 0oxopyrrolidin-3-yl)ethyl 4-m
et hyl benzengéﬂo{%ﬁa‘%@gﬂc}%&&ﬁ\ﬁ’
6- (trifl uor ongs-Bmbiol MinsaRslydethyhildidazd[24i-bi, Bditraddr 2t 8-y prashaxyl( @2t e;

[6-(trifluorpnet i M. 0 1-b][1, 3, 4] t hi adi azol - 2-yl y2H2) net hanol ;
o- [ met hoxy(éﬁ? n@ jm'% ?tJrnl%fl uor onet hypi mi dazo[ 2, 1-b] [ 1, 3, 4] t hi adi azol e;

(45) 4- ( 2- chhAY- 92 (Rydibxyhiey &L ¥lubrohreiyy i i@aos(a2t8) ek fhdidyei-sol i di n- 2- one;

5( 4R) - 4- P2- MG 232 ¥R PEBYIRYITPIAN P ORPor o( 2H2) met hyl ] pyrrol i di n- 2- one.

The conpoungsrpl-( ’2Bﬁor@fﬁelﬂ&orbéﬂﬁﬂmJ{pf{[(aﬂgnfeﬂfyld;lg]ﬂw agylja-medi cament, in the
treatment of epilepsy, | ept ogenesi s, seizure sor ers onvuI5|ons in

particul ar f(flupremetndipy ngéﬂz‘ﬁl 1&;4]*“'3@0%@’%9‘8&}?3’6@“%’? §'§’§Ff| ed as
refractory when a patient fails to achieve seizure freedom 10for 12 nonths
or nore of state of the art treatnment with two or nore anti-epileptic drugs
at maxi mal tolerated doses. The nethods of the invention conprise
admnistration to a manmal (preferably a human) suffering from above

menti oned conditions or disorders, of a conpound according to the invention
in an anount sufficient to alleviate or prevent the disorder or

15cond|t|on The conpound |s convenlently adnlnlstered |n _any SU|tabIe uni t

o o - NN NN

(
4
4
4
4-
(
[
4-
[
4-
z
h



The term "treatnent” as used herein includes curative treatnent and
prophylactic 20treatnment. By "curative" is neant efficacy in treating a
current syopbomabses epi sode of a disorder or condition. pBy/EpPpsiophgasacti c”
is meant prevention of the occurrence or recurrence of a disorder or
condition. 25The term "epil epsy” as used herein refers to a chronic

neurol ogi ¢ condition characterised by unprovoked, recurrent epileptic
seizures. An epileptic seizure is the nghisfestation of an abnornal and
excessi ve synchroni sed di scharge of a sét of cerebral neur ons; its clinical
mani f est at i opg, ars P | epsy” as used herein
can al so ref@rﬁ) ?éggﬁlgﬁq’gﬁg @pgrgk{hg'? %%Shhcgﬁoﬁe)%r@(% eri sed 30by t he

peri odi ¢ occinfiuernoetryl)imddazai eb][1, $e]ttmchml -S-giimétbylypyonigin-Repe;i ¢ when evoked
in 14 a nornal brain conditions such as high fever or exposure to

toxi ns or "effi-é ?F'&‘O'OV%%’H'"EWGR@M' )-hilRHBthoxy ety l’s‘ﬁf'ﬂﬂ%@a‘?thﬂﬁmd?%Zﬂerm
"sei zure" asb][Js%ﬁtHWIaeplrﬁ -yl p)methylpyrtalidingtanet al t erati on of behavi our due
to the disordered, synchronous, and rhythmc firing of popul ations of brain
neur ones. s 5A-{asetidie, 2adifheoetimf)- t-fi2-(pmethoryethyhvee(iifluorometihdiineidazof?, &

phar maceut i cgjfy, g:g]{]mgzg.@wnqgnwpyﬁb.ﬂg, Apn&f fective amount of a conpound of
formula | in conbination Wth a pharmaceutically acceptable diluent or
carrier. AR-(2+methokyetta)ye- oififluokeenalindintidame (2, 1-b)IE 8, dithiddiaat-Egfjmetgi-4of
course be de(’ze“é']nﬂ&ﬂ %1?4 )&@{rglﬁ goggtangw table clinical trials in a manner

known to a person s e relevant 10art for the particul ar

i ndi cation angs-qs- mtefhok;@ayﬂ@ tmmoﬁzfm&wl)mm@@do 24 1-bfd, 8, altha@igse634melngh-4t r eat i ng
di seases, ar their pharmaceutically acceptable salts

may be er?pl o@ggytgﬂuorﬂprg?@@?ﬁ ‘i‘)"\?/j'en 8|?y dosage and administered in the form
of a phar ”HcﬁiétfblﬁﬁngC&'FRj?éMs'd?&\ndJé’lé?mBﬁ’sf &,thé‘vrh‘ﬁol]@l’:h&ﬁ@éi%c{%@& Rk the

present i nvention concerns a p ar maceut i cal onpaosl| tion COI'TpI’I Si ng an

ef fective anB#ffturdhe SOrERAHNEE ALLBHing @rthmnaem'oa@ngafﬂfa#eﬁﬁ%teﬁpe'w |y
accept abl e Stﬁilfbrrﬁlyhﬁﬁcﬁ@ﬁoutﬂh@éb"éélfnﬁéﬁoh@ﬁdWatnlﬂs @hid¥3anBaesRwisk eRpreyshasstept abl e

di luent or carrier p armaceuti cal conposition according to
the inventi oftt 9% g'OBPng[{eé %’Oﬁcﬁé %WBUnds of fornula | or a

pharmaceutically acceptable salt thereof is intimately 20adm xed with a
phar macet# i ¢&h-ahlkWigefersdp atiyrarpens havingride ﬁga'tben@mmﬁhiséﬁm is gkempliie@ut i cal
conpoundlng i ra e di l uents
and carrier<” QQU%S%E%?('\?'\AQ@P P’E p?’m"eﬂ *SP@%F%@ Utgncfl ﬁlgtgll tﬂr‘féﬁ 84i% ed
rout e of adran{yl Sgtd@tslnm beGsufstituted By onémﬁ&b,sum&@hts&d’eﬁ?dctdmrfrdnﬂhdl@ghﬁsaI

Phar maceut i cha : q%I tions conprising conpounds according to the invention
can, 25for €X r’?‘ng %Y adni ni stered oral | y, parenterally, i.e.,

i nt ravenousl , intranmuscul arly or subcutaneously, intrathecally,

t ransder mal I‘%"Y(’W@%Hj’ in fgymuigH anayt heghe @Ptopﬁhvfdﬁ@ﬁmpPVe”UfPﬁaV'ﬁ%eut| cal
conpositions suitable for oral admnistration can be solids or |iquids and
can, forexanpdrexy” beprédentsegroap 61 ofmiblabdiet s, pills, dragees, gelatin

capsul es, sol utions, syrups chewi ng-guns and the like. 30To this end the
active ingre d AN L or a non-toxic

phar maceut i c§| ﬁf}} aég%)eét e ardr/\{lz(ré";rP1 gemr{ag@asst ar%%mg | act ose. Optionally,
these 15 pharmaceuti cal conpositions can also contain a binder such as

m crocryst al*Halgert e¢ferslto eqrogutaro ragace and iedortogwl atefanahly ﬁuculb snchehdgoant such
as alginic acid, a lubricant such as pagnesi um st earate, glidant such as
col I oi dal sJW%UP?”BP‘EﬁH“%'Y agcanjihie eer acgrdingde tha jpyesdien W'”gagﬁﬁﬁeﬁﬁc or

col ouri ng agamt sctios, mnftbay adid bingasageanionss ehichshedqaafppands sftforafulaedray |

sal i cyl aj.e. Eet kyention al so contenpl ates conpositions which can rel ease
the active substance in a controlled manner. Pharnmaceuti cal corrp05| tions
whi ch can bg used for parenter adm ni,s {gatl on are in conyen ional form
such as aquéd8§acigradgiioy, saliefs p ?1§°'B'P°“§‘H§L ABYI3 A thal RFRUFSIN IS TP EBi3Signed i n
anpoul es, dibamsabbaaolﬂg«nemg)eseatggawreﬁbqsé adh iao sippioatiae aridisnéhuas am

contai ners. ilgpoafdidd, %}e&Qmaeea ﬁwrbwﬁcgwmyemcmo?beﬁﬁyﬁaﬂr%k%ﬁfu

suspensi ons can opti ona SO contain |'e di luent such as water for
i nj ection, &t %?E&H’“Bﬁ‘? %’é‘%lthgél'ﬁ ﬁéaEBTgﬁf‘Fﬁﬁ'd %HC}‘?S fﬁb?’ﬁﬁé?%laé?ﬂ? gl ycol s,

gl yceri me, prifupydaestie, oydyoghcalic, pbp@roic lactid pyiveicsoblerint siccifiibamtlelsact eri al
agents such as benzyl al cohol, antioxidants such as ascorbic acid or sodium
bi sul phite, chelating agents such as ethyl ene diam ne-tetra-acetic acid,
buffers such as acetates, citrates or phosphates and agents for adjusting
the osnolarity, such as sodiumchloride or dextrose. These
pharmaceutical forns are prepared using nethods which are routinely used by
20phar maci sts. The anpunt of active ingredient in the pharnmceuti cal

corrp05| t| ons can fall W|th| n a WI de range of concentratl ons and depends on

. o " o,



In accordance with the invention it has also been found that the conpounds
of formula | or the pharnmaceutically acceptable salts thereof can be

admi ni st ewecdoalmamgoor in conbination with other pharnacegtrirradiopoass i ve
ingredients. Non-limting exanples of 30such additional conpounds which can
be cited for use in conbination with the conpounds according to the
invention are antivirals, antispastics (e.g. baclofen), antienetics,

anti mani ¢ nood stabilizing agents, analgesics (e.g. aspirin, ibuprofen,
paracetanol ), narcotic anal gesics, topical anesthetics, opioid analgesics,
lithiumsalts, antidepressants rg]e %n m anserin, fluoxetine, rtrazodone)
tricyclic arftinaes malis datasic qtrig, methgnasiiforic, sihaaésulferis. heazrngayifonic, p-

ant i convul sanlusndsealfgnic, eadignioj saliewic,dh-armapseindiz epEnmig arphtbaikei n) ,
antipsychotics (e.g. risperidone, haloperidol), neuroleptics,

benzodi azepi ﬂ@sco(@ogndschf ﬁ%ﬁﬂﬁmcoﬁtbﬁm@%@@%rﬂrotoﬂshﬁapb@b&ivbﬁéiﬁm(cﬁh@ir
chl or promaz clon

I doca ne. . BgPpefinf 2l BAM e o8 ap e TG, £ yPetal o SBPAS Sl oy
ant agoni st s, tr@rmr@thbrasproamme atgah'ytanmr@sgantcmagearﬁ\gproemj@bamait\fams\/es and

amant adi ne. IEMd&fcﬁ'ex&ﬁﬂP%rﬁbrﬁuﬂﬁ saltd)IkERanYeHPAAME HetalsditBee gange 1 ng to
is

2000 ng of rrpoun s of formula |I. For he  dosa e uni t
RN A B ey A A ML
500 ny. 10l rbaémcssll\tmdmsl g- givcwamemyéra@ama@mam and aaltsorith antieo geignt ity of

compound of dugk B!liér dxaRpRS&GinireS lydihe bRdfe IRe.> )/ 0 by weight and can be up
to 33 "3/0 by weight with respect to the total weight of the conposition.

For the pref IS | e range
1 to 8’0 @Jn(/&‘!?l%é‘a’l%fﬁogﬂns%?NPQ%&NFRQfmmeSfrggaﬁﬂgag{sﬁéeétrggﬁt @.Qﬂ %J‘Wi thit a
wi de range cﬁppmgatg@aaﬁpwl%f conpound of formula | 15 and is generally in
the range 1 to 2000 ng, preferably 1 to 1000 ng. However, it should be
under st ood tCGmmipouhds sfiieeiofmuaa dlasethet aaltsxmnaddp thedortroof pasotviata vaich éas e s
depending Ofindiifa iiinthé!kiBoe P iy TR enigh. éd&ﬁs&béiéé fbRle for dkshgigt i on.
The SV2 proteins bind |n ounds provi ded this 1nvention and | abel ed
derivatives Wyﬂ'é‘?eéo?'c?ﬁﬁ/a ’EE'B? e as st andards and reagents in determnining
the ability 20of tested conpounds (e.g., a potential pharmaceutical) to

bi nd to tshe Newy opthstasimpeundsadh édreniladenil samp wetheo inte@vizdiples hevenat least gaeds
provi ded by sié?éé‘gehl?:\t%ﬁtfef Ah PRSP T*R% ét@r@&éﬂm@e%nfeﬁﬁ'ﬂa?bé PFAESt ih AR HOSI tron

em ssion tonp

conput eri zed gBﬂﬁ'&%?&?\" S%"gli‘%%?d g%ﬂt@{'?ﬂ '8?8?& '"%V%%(OP%‘H’C? vabil?eo?’gesf urt her
provi des | alsebdribgd firi QeradpprShemols (1965tt-8eén 25chem cal libraries for the
di scovery of potential pharnmaceutical agents, in particular for treatnent

and prevent iTps urwfenﬁmlmrétﬁtésiteraas@eéous‘oa{ehbfdm&ehéhaﬂhahi’tﬁném%ina of nore

POt ent b a0, e RISS ke Blool OB G SYRORIE! Rehr 51T, and

for char act errzin teins €I ns i1 nc A, SVZB,
and SV2C whé gpssi mdwgs P'n%e"ﬁp'ﬁ@n"ﬁfg site for the anti-sei zure drug

| evetiracetamand its anal ogs. The SV2 30i sof orms SV2A, SV2B, or SV2C can
be derived fwitnrdspsguesthe qs@eot advieptidr esferender e adoyhpoamdral cspecuress, is

i ncl udi ng h%@rﬂ!ed Ble rﬁﬁmgﬁ&etha&&ﬁﬁmﬁiehgeatcn% ltET&‘IogggI’é lgc?r){e%efo?ljng %ﬂg

ver si ons of any

specli es, i ncl
het er ol ogoué‘?'yur@ﬁﬁ?eé%‘ge‘d"%%dh%eﬁﬁcq%ﬁs%'éﬂ m igfrieriadite sRFGHiSalet hod
conpri ses exposing brain nenbranes, such as mamalian or human brain
menbr anes, dbheexplessioT eriame@'neuqaﬂyessief’l@ssxszdmeo&ireirefersdp dompgimedst whicher eof ,
especi al |y BY¢lertomiiCexchsd (ekngleb@ (han9%%B, to a putative agent and
i ncubating the rrenbranes or prot eins or fragnents and the agent with
| abel | ed conpound furt her. co etermning if
the. bi ndi ng GO PPHRS IR Bt BRREM T " (Y B 8 T4 EER S EPOEd by
the putati v@r@gewthougihep'e@sahmt&elntilpatyﬁ ingtheialdyaigrpelat sueh foringrare ingengiedt ei n.
Thus, the s¢fBERALINGePRBAY theQRIPY 6 théBrekél@Mvehtigrat | on of new drugs or
corrpounds that interact with SV2 proteins. The present invention al so

provi des, ph V, ds can
al so be use Q%b L%%Ltggog"g@mjgcc(% d"%cl% t?%?‘&ra t{agﬁagngJeBQ%h g%\/éégﬂc:t ei ns
after sol ubf9 ?Oz'a?m@ﬁa' PEUPPTS asHNIBIFIeRPY e BRTERTLY!IAR Iy the RHO! Fsamﬂtlped-

| i gands may oftanidichemistry. or indirectly | abel ed. Exanples of suitable |abels
i nclude a radiol abel, such as 3H, a fluorescent |abel, an enzyne, europium
bi otin and ot her conventional |abels for assays of this type. Labelled
conpounds of fornmula | are useful in the nethods as probes in assays to 15
screen for new conpounds or agents that bind to the SV2 proteins (SV2A,
SV2B and SV2C). In such assay enbodi nents, |igands can be used w t hout
rmdlflcatlon or can be rmdlfled |n a varlety of _ways; for exarrple by

o g, S o e



18 are desirable in order to maxim ze the nunber of conpounds surveyed in a
given period of tinme. Such screening assays may use intact cells, cellular
or nenbr awe 2briagnsnt s cont ai ning SV2 as well as cell - freeTmpr2ommhsiane-free
systens, such as may be derived with purified or sem -purified proteins.
The advantage of the assay 5w th nenbrane fragment containing 5V2 or
purified SV2 proteins and peptides is that the effects of cellular toxicity
and/ or bioavailability of the test conmpqund can be generally ignored, the
assay instead being focused primarily o%t he effect of the dr ug on the

nmol ecul ar target as nmay be manifest in an i.nhi bition of, for instance,

bi ndi ng bet AR IIREHPBF eRRPETentyfAMpRUDdS having 1he apReral iPmulay P Rfet ect t he
ability of aprepatd bpegetidn abia coowpanchat fermulanhwith an héterdcynlp offformadizelied | i gand
accordi ng t oytBRiid gg{ggq?gﬁgno SV2 or a fragment of SV2 or of |abelled

| evetiracetam or “derivatives or anal ogs thereof, togSV2 or a fragnment of
SV2 protein. Theg{nhibition of conplex formation may %Ef%t:ect ed by a

vari ety of techni such as fjltration assays, Flashp es°( Per ki n

Elmer), scintillat{o roxiity aNsays SPA, CF). For high-thrqughput
screenings 15 (H SN <t ’ﬁtﬁ I gji;z%r_onﬁi mty assay which usesq'xi cr ospher es
coated with biological nenbranes or flashpl ates cagi%}édu Rt h Bi ol ogi cal

menbr anes ar epowe f ulnet hods t hadt" do not requi r'® s8patat¥orff or washi ng
steps. EXAMPLES The follow ng exanples illustrate ho t hH conpounds cover ed
by fornula |whayinl®, R2@ns Rithhes theesdme Hethyitiasas pletvidcdbdvé tor compatsitis at | ve
purposes only and, are not intended, nor should they be construed, as
limting the_invention in arll'y manner. Those skilled in the art wll

appr eci at e t His "eReliRn My Reaparigimeshis digxanepdig Preaencsosadiwis Add FeNaswi ng
exanpl es carAlpks ered€lonat hismpeatye saaing fiame2@Rite i100°6r osaespedingto@Re

i nventi on. r e 0, - BRUKER AVANCE 400 NVMR Spectroneter
fitted wt h%hggﬁﬁ%@o\%ﬁ&%ﬁt%@ggFn&ﬂ%?ﬁ'g XWN NWVR 3.5 software and a 5 mm
i nverse 1H BEPPRARERaHarmuR Il grRyRER eReUin Kigror peRoBEingPY HOoRES GEy e |

runni ng XW Noithdfa B/ fcceriirigna tie raattods destiibddnv PCT @atpadamdlicatioh MIQ3W0619F tri pl e
pr obehead. T. ] i i - g f i

d3- chl or of or 6%?{}%&@%@? © g"’g&hﬁ?“%@%ﬂ@?ﬁ”ﬁ? téﬂ%éé%;fsﬂiﬂé%?ﬂgégﬁk and at a
concentration of 10 ng/m . The inskrunent is |ocked on the 30deuterium

si gnal of d6-di nethyl sul foxide (or /d3\chl or of(% m . Chem cal shifts are
given in ppmdownfield from T TM (tety t hyl sifane) taken as internal
standard. HPLC anal yses are perfornmgt using one of the follow ng systens:

- an Agi | enttrblQRine6E beSomPRbfdsSHSbATMRWAR S pahbtheausinEiceblye&DS 3 C18, DP
5 um 250 X 4 ! "mD i P Ogng) sol ver?t A

.6 .mm colym. The gradjept runs fraom
(acet oni i |9¢scpaddp ! eﬁ%ﬂa@?p‘ﬁég?‘ﬁ“ %?éFﬁpfré?@%?"[??’db%F Y v/iv)) to 100 *)/0
solvent B (acetonitri]e, water, phaspharic 9 acid (95/5/0.00 v/viv)) in
6 min with SCHBRRINGE OB B vgierdin R 8T14ea"‘fyil’8f'i\)’ P&P ‘?’g‘egé?v "?ﬂC%‘%‘. %‘/ 4 / min.
The chr omat aghfRONd biSoflid V AGth @Wromb déative ofdortlal AU coaingesthdPLC syst em
nmounted with a HPLC Waters Synetry C18, 250 X 4.6 mm col um. The gradi ent
runs from 10088 vent A (net hanol , jwater, phosphoric 5acid (15/85/0.001M
viviM) to 100% sol vent yBy( met hagol JI wawer, phogphoric acid (85/15/0.001 M
v/iviM) in 10 min with /A Nold ar_mJ)L_’ﬁ,_a ok-1¢ N\ flupw rate is set
at 1 m/mn. The chrffomategraihy is carried out a{/l% . Mass spectronetric
measurenents in LG M5 nyge are perfornmed as follows: HPLC conditions 10
u

Anal yses are perfapmed using a ERS Alliance HPLC system.nounted with an
| NERTSI L 220pdvhereipys2s ﬂn4a£%’gakd)%sg’aﬁ§§'ec%ﬂ ?'“‘?ﬂ’éa%?%%f'é%‘{glpdﬁémfrom 100 %
i 8133//8 nt | A ( adbmp(@nhdsrdf k@mu}&?t His rdatiidrl dsaRaRabintedaing ;(rdcgbgaf(zagg;eﬁlcori/bgd \{/ v)) to
0 sol vent, cetoni trile ter i fl.uaroacetic aci .1,
vivioy 1o R RGEL R b o, YR bEop s HEOBE ™ ThF ) G rate i o set at
2.5 mM/mn and a 15split of 1/25 i szused just before APl source. M5
condi ti ons SAMPWEds pidoruia b whegein R4z &t BRY e PIERARAPYFYCISHIO8® 8y /v at the
concent r at i admpbusdbeiformEDVIpgédordingidithe pactiom (+ or -) are perforned using
a FINN I GAN LCQ ion trap nass spectroneter. APCI source operated at 450C
and the capillary heater at 160C. ESI 20source operated at 3.5 kV and the
capillary heater at 210C. Mass spectronetric neasurenents in DI P/El node
are perforned as foll ows: sanples are vaporized by heating the probe from
50C to 250C in 5 mn. El (Electron Inpact) spectra are recorded using a
FI NNl GAN TSQ 700 tandem quadrupol e nmass spectroneter. The source
tenperature is set at 150C. 25 Mass spectronetric neasurenments on a TSQ 700
t andem quadr upol e mass spectroneter (Finnigan MAT) in GO M5 node are
performed with a gas chromat ograph nodel 3400 (Varian) fitted with a
split/splitless injector and a DB-5MS fused-silica colum (15 mx 0.25 nm

L R ) N NSNS AN




10 800 UHr. The detector is set with a flight tube at 7.2 KV and an MCP
detector at 2,500 V. Specific rotation is recorded on a Perkin-El ner 341
pol ari metwo.2oflila7sngl e of rotation is recorded at 25C omCI/EX20190bas84 Oons in
met hanol , at 589 nm Melting points are determ ned on a Buchi 535 or 545
Tottoli-type fusiononetre, and are not corrected, or by the onset
tenperature on a Perkin Elnmer DSC 7. 15Preparative chromatographic
separations are performed on silicagel 60 Merck, particle size 15-40 pm
reference 1.15111.9025, using Novasep atfal conpression colums (80 nm
i.d.), flowrates between 70 and 850 m/mn. Anmount of silicagel and

sol vent m xtures as descri bed i ndi vigggal procedures. Reverse phase
separations are carried oulk—usi ng,H00 QEpf ei t hey. masi| C18 10 pm

si licagel (acidic or neytrl Xopditions) ar @ORfen rﬁé %2 CGenini C18 10 pM
(basic conditions) in é‘cn1SD cq@lums with a fl e of 150 nWm n.
Products are detected at é@ t®sS Ot herw se @ﬁeC|f|ed. Preparative
Chiral Chromat ographi c separations are perforned a DAl CEL Chiral pak AD
20 pm 100* mrémfh@@é OMBndPR3 ABs theRARRUIRAIGN x8ldstHiRaAbbikolcomptiinds 6 MM
col umm usi ng . an house build instrument with various m xtures of | ower

al cohol s and”%g 3l cs | i near, branched or cyclic alkanes at 350 m/mn.
Sol vent m xtures as described in individual procedures. Experinents
requiring midvsorastionican helperfaramed Ay dreplarenbelireadmpaued gifermide Vil With Rat or  Si xty

m crowave owe%geﬁarng@gamt\&u&mayaﬂ&bﬁaueoia/cﬁrbndm.tro@ern@try aginecbitmes e.
EXpeI’I nent s I eac UI I ture

e
posel bl e ( mlP A e e SR 0905 ST SBR e el L Bk st 5,
Exanpl e 1. Syethertkriowndly tae perden $H?|l9ﬂefdth§3(1chl or onet hyl ) pyrrolidin-2-one
derivatives. 1.1Synthesis of 4-substituted pyrrolidones. 1.1.1 Synthesis of
4- ( 2- chl or 0-ConZpalihl bifomaed Wy lchn be priph@dmypidigdtipppf itstdrhidd grodp bpe Bod.

54- (2, 2-difl

i ssol ved | bR Byt seing el R HRANE A bR 4gr A Gkl ) °
the m xt @fr e {&heesin BY isPH qaseording tgrtr}?cﬂﬂPét'O“Af ter cooling

4-(2,2-di fluoroethenyl)pyrrolidiniBocke aI crashes out ?and is filtered off

the reaction m xture. Th s J nternedi at is taken up |n 37% hydrochl oric
acid (5 vol.) and the re u i ng r BraBt zrﬁ"xtu‘ﬂél "ed to 75C during 5
days to afford 10 ther’ NHNg a2 —as the s ound (LCGMS (MH):

202/ 204). This reaction n@gt ure is then evaporated a . ed by stripping
twice with tol uene. The resulting crude oil is d™spved T n net hanol (6
vol .) and S%s%eéétroﬁ ?@)‘fo}n?eqq%jﬁdpr@éedarezgesﬁiﬁ@fn tHY ﬁlreFHtlggtor Ridwnf 1 g at
room tenperature, e reaction mxture 1s evaporated dryness to afford
crude net hylt® @e(p&ﬁﬁéhﬁ?q}\?lt')‘e 8M.chl or o- 5, 5-di f | uor opent anoat e a3 as 15an

oi . This crAsderdinglto asotiokr estlodiabnt, Wamatohanmlhe(Rﬂ hat@ral chainglof compounds of

di i sopr opy! g5y d peftorinBPLccBfing (5 AHRShoURHbhn B2 peRBASKIRNN M x ur e

i s heat eﬁ at 60éﬁ?ﬂérvlebrlgp ° our sC Ir(‘:dorrpai%g ‘ he cy%%atpleon V"br [‘up by
evapor ation!t % atet hanol fol | owed by addi ti on of aqueous 2M sodi um hydr oxyde
(6 vol.) is followed by extraction by dichloronethane. The cumul at ed

di chl or onet haaeotbergatiodimeay dnesprasent iravektionasdiestds wie syntheais tof thedoliofving. 5M 20HCI
until pH i s sbinthidias: acidic to renove traces of DI PEA in the final
conpound. .chl or di f roet chl oronet hyl ) pyrrolidi n-2-one
a4 is obtai r?eé gorﬂz?ficﬁ ge#@ww fc"‘}c duced pressure and used
directl y20in nnehleyl AdaminainetngHS-catoyo-b e difieropentandateat i on. Yield: 66 % 22

LG M5 (MH14) % égﬁjlfluoroethyl chloromethyl yrrolldln -2-on
(4R)-4-(2-c rorretlgj}llgpxrrolldln 2-one a4R i s

obt ai ned by@%ba Tt 2b?yé'@trﬂf?%t|3v'lcﬁﬁ%vé?fa iRz

4- ( 2- chl or 0{4R)24-(R,2,Rtrduomethyl)pywiblidid-@drer onet hyppyrrol i di n-2-one a4 (phase:
Chi ral pak Al Sa%Qlfltfb% throrhgﬂyIMaﬁHHte sel uent : _
MeOH Et OH/ | so hexa r] diethylamne 8:2:90:0.1; 300 nWvmn). 1.1.2 Synthesis
of (4R)-3- (2;@33VNerPRIBPRRYE Y% PPYI i di n- 2- one a5R.

(4R) - 4- (2, 2 (&S)H4-(3 3, 3ruifloeopropylpyrrotidin-diome2- one abR i s obt ai ned by separation

by chiral CQEQ@B&%’EWI)Wrro‘ﬁdh% éne2-trifluoroethyl)pyrrolidin-2-one a5

(phase: Pheno nex ce ose 2; 30C, colum: 250*4.6 mm eluent:
n-ProH i so- ﬁégg?%‘F&P’@‘tﬁbJY'EWﬂ'@'rI%@Oeso 0.1; 1nl/min.). LCG-MS (M+): 168.
1.1.3 Synthesis of 4-(3,3,3-trifluoropropyl)pyrrolidin-2-one a8. - To

ethyl 6,6,6-trifluorohex-2-enoate a6 (54.42 g, 0.277 nol, 1 eq) in
nitromet hane 15(250 m ) is added in one portion

1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (DBU, 41.5 nm, 0.277 nol, 1 eq). The
reaction mxture is stirred at roomtenperature for 3 hours, then the

n| tromet hane Iayer |s washed two times a 2N HCI ~aqueous sol ut| on (250 n1)

o T | o o T Y 1 . Y .



2050 g of crude ethyl 6,6,6-trifluoro-3-(nitromethyl)hexanoate a7 which is
used in the next step without any further purification. LCM (MH): 258. A
m xt ure ovoeouda7sbhyl 6,6, 6-trifluoro-3-(nitronethyl)hexamraie/ess{ 50 g),
Raney N ckel (570 ng, 9.7 mmol, 0.05 eq) and Vanadi um net avanadate (227 nyg,
2 mmol, 250.01 eq) in ethanol (11) is placed in an autocl ave under hydrogen
pressure (50 bars) at 50C for 40 h. After cooling, filtration over celite
and condensation under vacuum 4- (3,3,3-trifluoropropyl)pyrrolidin-2-one
a8 (34.3 g) is isolated. 23 Yield: 68.42% LCMS (M+4-): 182. The

fol |l ow na com ounds be s nt hesi zed according to the sane nethod. a9 -
4-(2,2-difl uﬂ)ﬁ%&dé‘fgjw)ﬁ%wmﬂp id-R-=0Pone LC-MS (MH1-): 164 al 0

4-[ 2- (benzyluxatmbhsdz]wmaroéthﬁl) B daxembiByl\srroidih-2-ohe; 220

(45)-4-(3,3 ? Al bl Hfag)oogmmx@)oe%gml il BfrefH)fioHbfiih 2-GHt al ned by

separation b
4-(3,3,3-tri I(’D’SFQWPBHBW ?ﬁ%ﬁ?ﬁdr'ﬁ'l{ﬂr?ﬁt@')am?"ﬁ@ APWase: Chiral pak AD-H 30C

col um: 250*(41H6»1r(ﬁydr@lyu@n{yl -aNe(d:4- Eﬁl%lbetsmplgemmneédnet hyl am ne 8:2:90: 0. 1;

L BRIt I | e

sol uti on of #S)2: QM&?’WF‘GH\VB‘ét(ﬁ%"ﬁ'WPPrBPX')GV’ﬁQ'E'%@”%I (2.8 g, 18.77 mol ,
1 eq) and pa4- I(zazl-ldlﬂnbreﬁroﬁh)’sltWkox@rﬂ:@&iny;ro[ﬁﬂOﬂm} in nmethanol (500 M) is

stirred overpi r 40 psi) at room

t enperature. Ji‘%%@enéqu(ﬂe h&ﬁﬂK?&rQ%@ﬂat@ﬁ ‘?Eﬁé‘ﬁ rgever celite and the sol vent
i s renoved ufréRe?-difiuergetby)- llyslseuyemethy!)pyrfobidig 2enep | 2-

15di f | uor oet 4yd-¢rpyroraod-dithidlogthya) € (@dldrométhyjpye el onged | n the next step

wi t hout any (f4Ha EZE%mEH)ré % dﬁla%rj %{Pn ||)1Y A@I#Igrom%?ﬁ;{ﬁ?)snlo%h@ i 150.

1. 2Synt hesi s yrroli n 2 ones and
4- substi t ut et CZ‘GPIOT%thY'b? &?@?ﬁVFWW"WBPYfm"WD‘Z—WeS WO
2011/ 047860F(®'|ﬁ/5 ER&Q&G&@&@%Z(Z@@ witldoroethyl)pyrrolidin-2-one;

iy L AP AL 517 7 e 100

( hydr oxymet hig¢S)-pyehiespmathi)-2-3ae-rituquepromiipyrolidingrongs 213
1-(chloromethyl)-4-(2,2-difluoropropyl)pyrrolidin-2-one;
4-[2-(benzyloxy)ethyl]-1-(chloromethyl)pyrrolidin-2-one;
1-(chloromethyl)-4-(2,2-difluoroethyl)pyrrolidin-2-one;

20  5-[(benzyloxy)methyl]-1,3,4-thiadiazol-2-amine;
5-[(2,2,2-trifluoroethoxy)methyl]-1,3,4-thiadiazol-2-amine;
2-(methoxymethyl)-6-(trifluoromethyl)imidazo[2,1-b][1,3,4]thiadiazole;
2-[(benzyloxy)methyl]-6-(trifluoromethyl)imidazo(2,1-b]{1,3,4]thiadiazole;
6-(difluoromethyl)-2-(methoxymethyl)imidazo[2,1-b][1,3,4]thiadiazole;

25  2-(2-methoxyethyl)-6-(trifluoromethyl)imidazo[2,1-b][1,3,4]thiadiazole;
tert-butyl [5-(methoxymethyl)-1,3,4-thiadiazoi-2-yljcarbamate;
tert-butyl {5-[(2,2,2-trifluoroethoxy)methyl}-1,3,4-thiadiazol-2-yl}carbamate;
{2-[(tert-butoxycarbonyl)imino]-5-(methoxymethyl)-1,3,4-thiadiazol-3(2H)-yl}acetic acid;
{2-[(tert-butoxycarbonyl)imino]-5-[(2,2,2-trifluoroethoxy)methyl]-1,3,4-thiadiazol-3(2H)-

30 yllacetic acid;
6-chloro-2-(methoxymethyl)imidazo[2,1-b]{1,3,4]thiadiazole;
6-chloro-2-[(2,2,2-trifluoroethoxy)methyllimidazo[2,1-b]{1,3,4]thiadiazole;
4-[2-(benzyloxy)ethyl]-1-{[6-chloro-2-(methoxymethyl)imidazo[2,1-b][1,3,4]thiadiazol-5-
yllmethyl}pyrrolidin-2-one;

35 1-{[6-chloro-2-(methoxymethyl)imidazo[2,1-b][1,3,4]thiadiazol-5-yllmethyl}-4-(2-
hydroxyethyl)pyrrolidin-2-one;
2-(1-{[6-chloro-2-(methoxymethyl)imidazo[2,1-b][1,3,4]thiadiazol-5-ylimethyl}-5-
oxopyrrolidin-3-yl)ethyl 4-methylbenzenesulfonate;



1- (hydroxymet hyl )-4-(2,2,2-trifluoroethyl)pyrrolidin-2-one LGM (M-14-):
198 al 3R (4R)-1-(hydroxynmethyl)-4-(2,2,2-trifluoroethyl)pyrrolidin-2- one
LC- M5 ( Miwp:20119R7sxb 4 PCT/EP2010/006434

1- (hydroxynethyl)-4-(3,3,3-trifl uoropropyl) yrrolidin-2-one LCM (MH):
212 al 4S (4S)-1-(hydroxynethyl)-4-(3,3,3-tr f uor opropyl ) pyrrolidi n-2- one
LC-MS (MH): 212 al5

4- (2, 2-di fl uoropropyl)-1- (hydroxynet hyl )Eyrrol i di n-2-one LG-M5 (MH): 194
al 6 4-12-(benzyl oxy) et hyl] - (hydr oxynet'Byl ) pyrrol i di n-2-one LC- M5 (MH):
236 al 7 4-(2,2-difl uoroeth hydrox met hyll)p rrolidin-2-one LC M5
(VHH) : 180 afthy S-(rfiueramsthy '2""2’28 LRSI fh’ﬂf’!a)m @PBYBIfet hyl ) pyrrol i di n- 2-

one Not det sﬁt (RRLG ornBy %%?52(1@1 ﬁt]ﬁ\%dfa%loi ol QH%g@tﬁahaproet hyl) - 1-

(chl oronet h )pyrroI| i h-2-one detectable I'n

1- (chl OrOrretilyﬁath&y(&tz%&hwrsithmﬂ:rr@ﬁéthw.amayfd{@man B4hiagiazdlt detectable in
M5 al9R (4R)-1-(chloronethyl)-4-(2, 2, 2- tl’lf| uoroet hyl ) pyrrolidin-2- one Not

det ect abl e | @RM&(22koro-2,2-difluoroethyl)-1- [hydroxy( Ha)methyllpyrrolidin-2-one; and
1-(chloronethyl)-4-(3,3,3-trifl uoropropyl Lp%:rol i di n-2-one Not detectable
in M5 a2Cs (48)-412- G'@ﬁﬂocﬁ' %ﬁé‘t’@f??tﬁyﬁtl({@k@@ nethyiey eidBR P8y rol i di n-2- one
Not detectable in M5 a2l

1- (chl ororretﬁselc)o oo.?ds%f@l%ef&ry%@wamwh)awor eéééwmaa.eé}ﬁerw% et aghakl e in

M5 a22 4] 2- chl t hyl
det th abl[e |( o ﬁﬁpﬁé’e@%s;lge% O 6}&9%@%%%%2@ paﬂlcular Q)r refratctory

seizures

Seizures can be classified as refractory when a patient fails to achieve seizure freedom
10 for 12 months or more of state of the art treatment with two or more anti-epileptic drugs

at maximal tolerated doses.

The methods of the invention comprise administration to a mammal (preferably a
human) suffering from above mentioned conditions or disorders, of a compound
according to the invention in an amount sufficient to alleviate or prevent the disorder or

15 condition.

The compound is conveniently administered in any suitable unit dosage form,
including but not limited to one containing 1 to 2000 mg, preferably 1 to 1000 mg,
more preferably 1 to 500 mg of active ingredient per unit dosage form.

The term “treatment” as used herein includes curative treatment and prophylactic

20 treatment.

By “curative” is meant efficacy in treating a current symptomatic episode of a disorder

or condition.

By “prophylactic” is meant prevention of the occurrence or recurrence of a disorder or

condition.

25  The term “epilepsy” as used herein refers to a chronic neurologic condition
characterised by unprovoked, recurrent epileptic seizures. An epileptic seizure is the
manisfestation of an abnormal and excessive synchronised discharge of a set of
cerebral neurons; its clinical manifestations are sudden and transient. The term
“epilepsy” as used herein can also refer to a disorder of brain function characterised

30 by the periodic occurrence of seizures. Seizures can be “nonepileptic” when evoked in



a23 1-(chloronethyl)-4-(2,2-difluoroethyppyrrolidin-2-one Not detectable
in M5 Exanpl e 2. Synt hesis of

4- ( 2- chl owo-28112ud6D| uor oet hyl ) - 1-{[ 2- ( met hoxynet hyl ) - 6- PCT/EP2010/006434
(trifluoro-nethyl)imdazo[2, 1-13][1, 3, 4] thiadi azol -5-yl | nethyl]pyrrolidin-2
-one 4 and enanti oners. A , NH H2NN, N-N MeO/ S/ -NH2

a24 a25 a28 52. 1Synt hesi s of 5-(nethoxynethyl)-1, 3, 4-thi adi azol - 2-am ne
a25. To a suspension of thiosem carbazi de a24 (40 g, 0.44 nol, 1 eq) in

di oxane (400 ml) at roomtenperature is 14dded net hoxyacetic acid (39.56 g,

0. 44no1, |leg ortiq and the reaction mxture is hea .,at 80C

t hen phospho%BB@”%E?Kﬁqy&Of‘g@éWC%ﬁs B'ghge"&ﬁ°'n%‘lp°s‘f[e§’qtfx'f’§° L@Pﬂ‘fly added
over 1.5 houwben ¢\oked witigait evident ponpdagibn.on (4 hours), water is added and the
solution is neutralised to pH=6-7 with sodi um hydroxyde pellets. After

ext raCE i Ioln Em&@irl?r‘éaiu(e@/aahsmr@maa@rrsa@ b%nyé\d@temmrﬂeh&mraesmue I's
recrysta | Z

Argth hoxymef"ﬁyr PP BAClonbi ab oAt ik o1 SpSiigRF it brgn ngwrones. . g

(M) 146. [Sbenzyl oxy)nmethyl]-1, 3, 4-thi adi azol - 2-am ne a26 (LC-M5
(MHE) : 222) ArfH @r(@peﬁﬂfﬁaﬁm%@m jnventionrefatasate A ANRIDACKHIGEE CoRBOSTAn. VB

(MH+) : 160) eoyprisimgQdit affavece amoortdsing copbuig sfaiaBnui@l hodombicatdd withta) ©: 222,

26 pharmaceutically acceptable diluent or carrier.

Activity in any of the above-mentioned indications can of course be determined by
carrying out suitable clinical trials in a manner known to a person skilled in the relevant
10 art for the particular indication and/or in the design of clinical trials in general.

For treating diseases, compounds of formula | or their pharmaceutically acceptable
salts may be employed at an effective daily dosage and administered in the form of a
pharmaceutical composition.

Therefore, another embodiment of the present invention concerns a pharmaceutical
15 composition comprising an effective amount of a compound of formula | or a
pharmaceutically acceptable salt thereof in combination with a pharmaceutically

acceptable diluent or carrier.

To prepare a pharmaceutical composition according to the invention, one or more of

the compounds of formula | or a pharmaceutically acceptable salt thereof is intimately
20  admixed with a pharmaceutical diluent or carrier according to conventional

pharmaceutical compounding techniques known to the skilled practitioner.

Suitable diluents and carriers may take a wide variety of forms depending on the
desired route of administration, e.g., oral, rectal, parenteral or intranasal.

Pharmaceutical compositions comprising compounds according to the invention can,
25  for example, be administered orally, parenterally, i.e., intravenously, intramuscularly or
subcutaneously, intrathecally, transdermally (patch), by inhalation or intranasally.

Pharmaceutical compositions suitable for oral administration can be solids or liquids
and can, for example, be in the form of tablets, pills, dragees, gelatin capsules,
solutions, syrups, chewing-gums and the like.

30  To this end the active ingredient may be mixed with an inert diluent or a non-toxic
pharmaceutically acceptable carrier such as starch or lactose. Optionally, these



Al ternative nmethod for the synthesis of
5-1(2,2,2-trifluoroethoxy)nethyl]-1,3,4-thiadiazol- 2-am ne a27: a TFA
(25mL) soWotoow4edeot hi osem car bazi de a24 (4.9 g, 35 mMmolPCTEP@)/066Id4
(2,2,2-trifluoroethoxy)acetonitrile (3.2 g, 35 mol, 1 eq) in TFA (25 m)
is heated at 60C for one hour. After cooling, the trifluoroacetic acid is
renoved under vacuum and 5t he crude product is poured on iced sodium

hydr oxi de solution (30 wt % 50 m) vvhere the expected product crashed out.
Filtration and subsequent drying of the érystal line pr oduct under vacuum
afford 4.8 ¢ 2,2, 2-trifluoroethox yl

i ach azol - ARG o) SR Can 250 g SBH e EHA S FIEPHYSRINeAD, 10LC- NS
(M) 214. &ligByn tgoadtiagetdahtll megdiming reedisivieyrabt $uchias lalginioasd, ilbricantdaz ol 2, 1-
b][1,3, 4]th'ﬁﬁh%§%é§n@§§n PR I %.Eéﬁ%%&@&@édn%ar(sﬂ%& Gioxide, Wsvitlerics added

on a suspension of X i azol - 2- e a25 (346 g,
) I S ASCHIRS ORI AB( SHPUS S TR SAEE G APIt Br e 5 hoated
to 80C uni i | peppeintiotmr cethwesaicpate( <24 h). Water (4 |) is added to the
reaction mxture at 32C and the expected conpound crystallized out of the
reaction m xtud iBvenliBfales ¥sitamnbiafts cEMBHSRIbHE WhichTak PbRE thdadtiV&stisstara! et e
the crystalli zatlpr‘ rocess, filtered and the crystalline precipitate is
washed with R&%F ?T g‘ﬁTe%o afford 266 g of pure 2-(nmethoxynethyl) - 6-
20(trifluoronethyl)imdazo[2,1-13][1, 3,4]thi adi azole a28. Yield: 47 /0.

LC- M5 ( M+ F)Phapragceutipal CPBHPPANG AV rﬁaﬁQﬂé!§eqrfﬁyp%f8”‘§5ﬁﬁ€1’fﬁ'§lsﬁ’é@”aﬁf%5‘r ding to
t he sanme netdwdentdrd fan] {Ueh Rz ugoeous BEbIlYYolutibns drisuspdnsione gendmly) i m i dazo[ 2,

6o (o £ 1 i ol B 208 M Bol M ingtt S0 piasgis valgpr pfusion 1 o Lo e

6-

(MH+1-): 22030&291"925(2 met hoxyet hyl )-6-(trifluoronethyl)imdazo[ 2, 1-
b][1,3,4]thiadiazole LCM (M+F): 252 27 2.3Synthesis of

4- ( 2- chl or o-18,a@ditor fotbe aetivhyigredient,tResersetutionsyoresubydnsiofs ¢am oftionallyaiso

met hyl)im d%nia% &s#a}.r[euuéenfils&én Mé}éﬂbr |ﬁje¥1lic]n”§§3“%§ c}rrazré Qérrnglseruaorpeﬁs 4 and
enantioners 5 t1on é Sg mol ,
10 nol % ancpoQ/ethylene glycols glycerrne propylene chol or other syntheti solvent

5( met hoxysretawyibgetérial bgerftd suchasiiehzyl jlcohod anb¢xddatrslsith 3s 4bdamiadeidvol e a28 (4
g, 16.96 m@o}jru'n{‘br Iﬁmt%nﬁ'ueﬁa?t i‘ %r)tsk h%@%@l@re%ﬂn“né fé'?ragefcetrc acid, buffers

4-(2-chl oro- uoroe or gnet P yrrolidin-2-one

di oxane (5 rﬁ”fh a?ﬁ%a?tééd’t'tfaé tqssanﬂégf'?-ié %Fd@S'@gftB‘F °§“?J%V¥ SUP'Puen a
further 2 g afsogiunrt dllordieodexte$8 | s added in one portion and the reaction
m xture is kept under agitation at 90C for 1 day. A further addition of
10pyrrol i di nae8e Bl made@ical tBrnf &8 prep@reldising n sIRHR! iHih &6 FURIRSIY Q8ePby
compound a28 and further heating of the reaction mxture at ref lux for 3
days i ncfeas®d"R45%fi cativel y the conversion of

i mdazo[2,1-b][1,3,4]thi adi azol e a28. After cooling and hydrolysis (250 ni
of water), tHe AP QUALOTACK Y iPer egientin thephagpageyticalipgnpositions casfithinehe

cunul at ed ongadidhgk ayedremraion arﬁﬂdéb\éﬁcﬂs MISHriety bfifasredueat wepdeswed under

reguced Dresal Se 53;@,6@%6@41 F cbiiuiBH" dd WeirhsBithe Rletobd ShminRidEdN

4- ( 2- chl or o-Thus thfi quantity et erypound.of {oznrlnémrr@mertnwfytreal(atdm'm'ﬁtcﬂinarﬁe@hypu md

azo[ 2, 1- A1, Igast bisv &l inaight alet o BERIP S I8bIOY by AkigHi With2regpet b the/tdtaldveightt ) / 0.

LG M5 (M) AhSSé 435...20The enanti oners are separated by chiral

chr omat ogr apqn |0°H3§’se i r al pak AS-V; 30C; columm: 50*500 nm el uent:

et hanol / n- hept ane 30: 70}‘ Pur e

(49)-4-(2- cH 8Fgpreanse wit I”?Fo'F‘Y%F'HS}I‘Paﬂa'%T begiupbibahibe KYTPewde ©of foFMysr onet hy

|') i m dazo[ 2ol thk3hadmatediiday ackieprble-satty therset bar hdydniinisietdaidheosren 5 (2. 10 g)

i s obtai ned A .

LC-MB ( MH) c%ﬁ%@}a A@'E\?/ﬁ*ﬁﬁw@rl Ma‘?rﬁ&ée?rﬂcdllp a%%g?réé]gn@%n I%ﬁtﬂgeexgmp?e% o@

(4R) - 4- (2- crﬂ“6’i' additionagamAeyPeevhigh Fanmbe gited forusg dxSamRinaiey Wb the i f | uor onet hy

|') inmidazo[ Z:Q&Tpamﬁr}c[sJaCBQrél]nghm i idvatiorbarg lahtieraley hntidpastios (dg.madloteng 6 (2. 15 Q)

:_Sé (I\’/gt ?:\/ﬂid aA Aéﬁ%t Xﬁge&{uﬁaﬁwﬁ'Aré&aaétéé?ri}idg%g%qr%/gﬁéré@?eeg 23Bith 8bdbrofeR; 3 AD.
paracetamol), narcotic analgesics, topical anesthetics, opioid analgesics, lithium salts,

antidepressants (e.g. mianserin, fluoxetine, trazodone), tricyclic antidepressants (e.g.



28 Compounds 1, 2, 3, 10, 11, 12, 14, 15, 16, 18, 19, 20, 21, 22, 23, 33,
34 and 35 nmay be synthesized according to the sanme nethod. Exanple 3.
Synt hesi swof2011/047860 PCT/EP2010/006434
(+)-1-{[6-chl oro-2-(nmet hoxynet hypi mi dazo[ 2, 1-b] [ 1, 3, 4] t hi adi azol - 5-yl i net hy
|)-4-(3,3,3-trifluoropropyl)pyrrolidin-2-one 27. CH 3. 1Synt hesi s of
tert-butyl [5-(nmethoxynethyl)-1,3,4-thiadi azol-2-yllcarbamate a3l. To a
suspensi on of 5-(nmethoxynethyl)-1, 3, 4-thjadi azol -2-am ne a25 (100 g, 0.69
nol, 1 eq) in dichloronethane (1 I) at r'om tenperature i s added,
successively _and each in one portio i-tert-butyl, dicarbonate (132 g,
076 ol - 1 R eSO WO P (0 P APl ST BTRRRRes 60 ol
0.1 eq). Aftphenyto@).rangipsychetics (¢.agisaeridopenaaepdaanenrelepticse reaction nixture
i's washed W pbhzlabdpinetRélg diadePamCBEePhrh, BhémiHbAREOIgRAdrsHoR@zind)ne
solvent is then reﬁgveg u der reﬁléced prlesgjurg and the . gsi due is
recrystal | i zEIYP& e—?g‘gﬁfsoﬁfjnp PRHEE: T'3MAPE: 'P?Jcainfsr."ﬁx'& 8% B Tert - butyl
[ 5- (et hoxy nefteirie) quetigpide, setoterdh atagonists; [BHieokbrsnantierriay@imicy 3hptans erd®8. 1 " Yo.
LG M5 (M 1. jerivéthes ahgainaRtdhink. o
{5-1(2,2,2-trifluoroethoxy)nethyl]-1,3,4-thiadiazol -2-yl }carbamate a32 may
ge2§§m E:g: g?%rfo"%a %8%%699%&9 th}a ragiIysazci)réﬂa':'gerri%Tinht%g) 'rar!‘g%M?g (ol\%'&):mé&&bmpggnds
[ 2-[ (t ert - buefdsnmida bbenaryloempejitionstheoorage wal isyn the 1arged. me 09709 of
3(2H) -yl | acetdmpaugiisiordsduld pﬁw@mwn@woéﬁ@ﬂ g, 222 mol, 1.5 eq) is
added in one portion to a solution of tertbutyl
[ 5- (et hqxyngt - A rﬁ%ﬁﬁﬂ" -\ Qf ymiia468 mol, 1
eq) 5in ? 8e(t ?E‘h%*%?‘ﬁ?%rﬁé’ &ggé k'la_t r"?)"gétﬁ%{ %h,@%?%ﬁf@%&%él&% hyc?lrrnlaae (52.83
g, 2.2 nol, Areserdipatiaastpat byweightandicrBhfiugdo 33 ¥ byoveight WitBespaet tp oom
t enper at ur e. théh&alivesagHt bbie Boxpolitdnl Bortea@petbna@t pafdtteral coipesitiinghthe and t he
solvent is i - r LS jadded to the
§os§¥@9m RifleY 1$§gyﬁ%t0 prﬁégfsc%}l"rp%unc}é%fﬁ{rmb% .

resi due, the sofution 1s acrdifi w th aqueous 6N HCl, then

extracted with CH2A 2. The organi ¢, layer js washed with 10% aquequ 10
Na25903 (1 0 TR dosodRb Pl Bt aaRiP AopHh TS pLisTRetE o oS hess t o
f ur ni sh 4%5. andys gknerally in the range 1 to 2000 mg, preferably 1 to 1000 mg. However, it

{ i [(tert- bugrgyﬁmgenpmﬁ_eashaobrfp'mleas%—e_ein%@xeaﬁb@xhaméd t%’pﬁﬁfchiaagés%§0| -3(2H) -
it her  pur | YREAIGAD A egiaCal GeasrpenE o i VAR S Spareion o
15{2-[ (tert-butoxycarbonyl)imno]-5-[(2,2,2-trifluoroethoxy)nmethyll-1,3,4-t
hi adi azol - 3( e SV3/niotainst bindingedannregadswrpvided by thistrventiandangddaksiefl ng to t he
sane et hod. ddevatilas thdrHof may 6é-usdtuBPaysthiRedssarifreagents in determining the ability

?-2?[”( ? ;(r){zqz bgﬁ%@%%{%%%i% r.]a.,daagc%n?ﬁail';3rgn[n%ée?ﬂ‘ti§4l)t 285 & A g’rgtein-gp

i no] - 5- (et hoxynet hyl )-1, 3, 4-t hi adi azol - 3(2H) -yl }aceti c 20acid a33 (418 g,
1.378 nol, 1labgledidgrivativesefiIV3 prateins’ ligandyproyideshy tbigpaertian eay apebe

S EC ces ﬁi ve |hyus%l1ﬂ| a$ tidttaced ﬂiﬁ@o‘éitrb@bﬂh}é&io&ﬂdm@gréﬁhl?/&PQT)grjnaQin% bbfoeingle2eq) ,

t hen phospho A j 4. , 3eq). The reaction

m xture is h‘ge%?% a')t’(g%g&#%?er%gg?%oot?ga.lp%(%gécﬂé)acti on conpl etion, water
(2.2 1) is slowy and carreful |y added at 50C. The reaction m xture is
extracted w ¢ RIPaM @NW%@O{%UW%%‘W%H@"%‘@B FHROIBAYIHPY | ayer s
are vvashed bgheaniddh HraMdsGor taqdispm&rysmlmteirmm p(nar.mtt;cbutiy:bl agEhtsy ot adticrCior

sol ution + 400fLnt2Na NAEhtionHt koAU Hbnd Gpfdhn hgréfart,%% BRI Songepserk under

reduced pressure. The residue is recrystallize romacetonitril e/ water
(1/1) to afftEi'F‘H”Q)@.%’QgP'B‘F'r‘aufPé'OBQ'EWBo%@-PZ%WE%%%W%?H?/TOI FhRrage g 1-

bl[ 1, 3, 4] t hi mudifiad 8V pedsns. HVZipedteins BisluGe BV2ACSWB, GMHSY 2T :wh2fsby BMWRA is 30

6- chl oro- 2[ ( At T I ! i = , i adi azol e
236 may be. Sugeharpe i HAFHISEIIRLPINVAGLARE dhbnsaloqu dple! 20 070w
3. 4Synt hési JSefprms SV2A, SV2B, or SV2C can be derived from tissues, especially brain, from

(+) - 1-{[ 6- chAnymaar@méirspeties yokiding Hurmandest of Bick - Aitkinalely ihehs dictmazody-be
55-ylinmethyl}=4-(3 33k L LBV: 740 a hot

ol Ut on (00 Car ! oty pHSEREE LN ERYEh e, B ardmicd

6+ chl or o- 2- (TRARIBIHAA RPTSFFoH enebibrest 1ar a5ppe. Thersaleanin mebpdoomeises, 643 g,
3. 156 mmol, ekpesing braindherbraged, 3bchithg masimatialed rainsolbudin oembkanes, or cell
1-(chloronethyl)-4-(3,3,3-trifluoroproPyl)Pyrrolidin-2-one a20 (1.2 g) in
di oxane (5 ml). The reaction mxture is heated at 85C for 3 days. After
10cooling and hydrolysis by a saturated solution of NaHCO3 (40 m ), the
crude reaction mxture is extracted by ethyl acetate (3 x 25 m). The
cunul ated organic layers are dried over MgSO4, filtered and condensed under
reduced pressure. The residue is purified by chromatography over silicagel

P~ N ~A ~ ] I NN/ A N oA - .



LCGMS (MH+1-): 397/399. Conpounds 24, 25 and 26 may be synthesized
according to the sanme nethod.

4] 2- (benaybasyymtdsyl] - 1- {[ 6- chl or 0- 2- (net hoxynet hyl ) i m e#azaP2910/0b44B4, 3, 4] t h
i adi azol -5- 20yl ] et hyl }pyrrolidin-2-one a37 may al so be synt hesi zed
according to the sane nethod. LC-MS (MH): 435/437. 31 Exanple 4.

Synt hesi s of
1-{[6-chloro-2-(nethoxynethy|)inidazo[Zﬂ%-b][1,3,4]thiadiazol5-yl]nethyl}-4
-(2-fluoroethyl)pyrrolidin-2-one 28 37a38a39 54. 1Synt hesi s of

2-(1- 6- chl nmet t hyl d 2,.1-141 d -5-
T3 et byl - PGS B RIS SHerEratelié b PP ot SR SYR AN SFRC .
4 2- (benzyl GRYERNSY2B, 1o f petativd ageot and inetbtg, e Mebrangsda estensiarb] [ 1

, 3, 4] t hi adi azaglme%.ts alldltme&éaﬁl \l\/lﬂy%béﬂeblibﬂpgurlﬂlﬁ'ff&?ﬂla(lm wBtho@fBerol , 1 eq)
|s heat ed at our

n.tr r oacet The crude
1-{[ 6- chl or & oTp(lﬁ%s[ %?(MT%@lh)elbfﬂdwgz%Ff Cfmpfbrlldc ofelormula l‘?}o rpne> protein’is u
b] [ 1, 3, 4]4 hiinhibiteddly-the putativetaggnt) tharep® ideptifyiog piding IPpfyers &irith pro2inOne a38 i s
obt ai ned af tﬁfuscm@lseregq.agwgssa QDR the MeAfifichiih afcabatdldg%scruaelséunaedla@ed

ool od o 0GRCIRLAN BLg PO olﬁ%éree%g%‘*‘l%ﬁt‘?o N T

am ne (0. 48 akiSV2Pratginemol , 5 eq) and 4-di net hyI am nopyridine (8 ng, 10 nol
% ) are added at OC. The reacti on is kept for 1 h at 0C, then 15warned up

to room t enprieahbylied-Aduhds tan 4lkdBe U§ecﬂsl$rt6<bl§d) dsessthelayrsformitibe stateyadr ol ysi s

(120, 10,41 JoproRAbAB AR, R Grhatadthalldaon ciiiat od o gani ¢

| ayers are dried over eva ora er reduced
pressure. THEandsNaNke disechyen 'F‘F'@G"%‘?W'?‘bﬁ’la@ﬁ 8 fhtulghlafabpisitdydes | i cagel
(26|( l]J-e?E . G;?leal’ab@%ﬂcﬂas 3H, & ﬂu@fzi@hﬂa@@ﬁg@fﬁgf[efropéurzlbloﬁl_n ag_d othelr .

c o[ 2, 1- , 3, 4] t hi adi azol - 5-
20yl i met hyl}cgé?%é'gé%ﬁaﬁbgf%% c%l'tlll% &@‘rg 4- et hyl benzenesul f onat e a39.
Yield: 89 % LC- M5 - 246. 32 4.28ynt hesi s of
1-{[6-chlor draée'{%ﬁ’étoﬂlww%t%{ﬂfwﬁl'&éez‘ﬁeﬁ’ nthgethods a3 prabas inAssRYsEe
yl I met hyls} - &cteenfforirenomtrpypiidsrar aberts thaPbiod é B8 SVA pidikias [SNAA0 S VOB and

t etrabutyl a%t‘lﬁ]suﬁjgsrshgﬁ b FF'élEtsSIlZB;EH&é foln} tfe‘bs@}l Mﬁh&éﬁ%ﬁﬁlaﬁo‘ﬁ of cérl

{[6-chl oro- 141 Iazol - éfg‘l
ethyl)- 5 5EECPYHHEH R 8 vAtely 9l WayShigT e’iﬁ"lPé? l?yl'%?él‘lﬂ%ﬁéé P§ E0Y&1e8ME9 9308 Ny,
0. 617 mol , cbvaepytly jdihieg a@sidty high sibéadilly ioo imdirectly prauitiea beldtdctabie signal. onave

apparat us (? ?tof“@\%le %Q% r]:':Qtr rlg'ls Qan M.ﬁfaﬁéll gjthaj&rebtﬁ/ d’?(l]r%gct o the reaction

m xture, cru ound I's extracte acetaté (4 x 10 m).

The cumuf®at &epseiPitns fef qi %Hﬁbeé'l’\@ inEdedapel groves §‘|‘°\'/‘eis raSV'%ﬁ"*@é’chHdé{’[geE“tNl-MCI
agueous sol utot it 1IBH Y uRd Ry [382pak 013%11) endyrriesducvay pdviyGddbe ahof i | t er ed

and condens e K flash
chr ot ogr agts 0y =B e Saff TEFE ot iRl R on By a 0Bk, o 471y o
pure 1- fluorescence intensity, wavelength shift, or fluorescence polanzatlon including, but not

{[ 6- chl or o- Zim(tee td) dixgresdelnydr rhodainddz Cpsitititlel ffdr,idlirdttt b etlithgazonldeS- yI | met hyl ) - 4

Ef(gnp M ro% AV RN 1 hb SbbiikieRl Y8Rt b} bfdihg 16 3vith colpbridheldYit - 347/ 349.
4- (2- chl or 08202 BPEl|IRIPE&F KipIupe pf ptDligeRg aptiledieet Tl cpmpounds may also

(trifl uor omeidnyde)spatatasoljnRers-iltdsks Jhéletthe adhﬁdiﬁhbs areytb paaitthyHedpy asolid di n- 2- 0
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29 and 17 may be synthesized according to the sane nethod. The enantioners
of conpound 7 are separated by chiral chromatography (phase:



5Chi ral pak AS-V; 30C, colum: 50*500 mm eluent: iPrOH n-heptane 50:50) to
afford

(4R) - 4- ( 2wohbowoasgsp 2- di f | uor oet hyl ) - 1- ([ 2- (hydr oxynet hy prTGpgiwioddsaor onet hy
| )i mdazo[ 2, 1- b][1,3,4]thiadiazol-5-ylinmethyl}pyrrolidin-2-one 8 and
(4S)-4-(2-chloro-2,2-difluoroethyl)-

1-{[ 2- (hydroxynmet hyl )-6-(trifluoronethyl)imdazo[ 2, 1-b][1, 3, 41t hi adi azol - 5-
ygnmet hyl | - pyrrolidin-2-one 9. 8

10Exanpl e6. Synt hesi sof (4R) 4-(2-chl oro- é 2-di fluoroethyl)-1-112-
([(2H3)rrethy|ox (trlflu orreth i mdaz 1.3 4]thiadiazol
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1-{[ 2- {[ ( 2H3FY@:orp/fragaygnt oicd\R/or)of Gabelied Ievetiracetam, or derivatives or analogs

I:%gor orret%plttnb,@am{évzlor%ﬁag?mé\} beatbraee. The inkibitioh Bﬁ&&iﬁ(ﬂlépﬁbﬁﬁéﬂdndlhd?' 2-one
as a I te

Exanpl e7. Syn'f (Zeg?cg%c* ttymyargty(é%%qﬁplap%s ?”E(aaf”f"?aﬂ?ﬂ %Sé'?@lﬁasﬁaft{sﬁ Perkin
[ met hoxy ( 2HXEImet)hsctitil@iontpraxiritycassaxs ($7A) Gk dFar biptthroughpat Fredningsadi azol -
y1} met hylg py; z\'s@hﬂraaoﬁ)ﬂr%xﬁﬂty ak¥dy which uses micresphkres-coftellwith bidlogdPad3 C|

57.1Synt hesi s 0

6- (trifluor JHETRPNYS %n"&é%?‘%s o8¢ WitrsLigIPRiRT! AU IS PG HIRS A% ad2.

Et hyl 6- (trithatdorretresahiypéeragaipo jopwashingist8psi] t hi adi azol e- 2- car boxyl ate a42
is prepared as described in exanple 2 fromcomrercially avail abl e et hyl
5-am no- 1, 3,ExAMPIES azol e2- car boxyl ate. 10Yield: 24 % LCMS (MH): 266.

7.2Synthesis of [6-(trifluoronethyl)imdazo[2,1-b][1,3,4]thiadiazol-2-

y1R2H2) met h l¢

L) e o EW’Q RaRile %"“%“%59 hofY j%fw.mg oscoupredbyfomuiaimaybe o o
g, 3.77 AplSynthegigad. | hexe%rﬁm' 2@'¥'HS§ra e RYRSSELENATH IS (NAHEL.GRB U e | de
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acet ate he orga over magnesi um su

concent r at ecFaﬂr‘i’Gé'i‘aqeé'ﬂWE!é'chﬁ?%’é@}P% spigt %[fSFB?"OOfES'HE‘ZL'”hij‘"B'P [ 6-
(trifluoronethyl)imdazo[ 2, 1-141, 3, 4]t hi adi azol -211] (2H2) met hanol a43 as an
orange 200i INMRIspectwidre reszow@é@nlarBFtllﬂiéElﬁMﬂNQEa@O\MMHi@Oectmn}eténjmeﬁemh

purificatd ony |iYhehétist@Rn bl k@TWM%‘S@)ﬂW%@@nd adImrimverdt Ngsigs of
§4£1nekhgé%/&$qrét%?mg%d %%]BR%KQF{ i lzl180 RIRFF% tht}/ed)wﬂrr?adgé %Lezl runnan J(\;VIIS’NZMFE 5“ adi azol e

[ 6- (trifl uorsoftwateydnyiarh mavioyelse gémnetry3 H113a11 Uctiriple protzhydd. (TRERPmeouranol a43
(554 ny, ﬁ 353&16@11 in dg- @m)etr@zladlf@(ﬁﬁl (Ufrdiélytddsmforrd)%oﬂtﬁloBaﬁa grobé t&RAperatle ofs gq)

in S5tetra r r is treated w 4
ot S ey S otCand Bt copeqriraiors 1 memb b6 MsUmENloka o PEY v th

et hyl ac#®t atdeuteiUMAignRER] dardimetiudeidioxids (¢ dacrhiptgformpnghespigalishiftsiasg/@iven s dri ed
over mig”es'|HBbrﬁ‘db&hﬁél@fr@rﬂqw@(?&%?ﬁétﬁ\}lﬁgné}'?%ﬁ AeHsnakiiarpure to afford

560 ng of an orange oil. I's purifi‘ed by chromatography over silicagel

Enjl g?ntz [ mﬁ%?rﬁf ane&efé);f?m%edzusmg one or? the fol%nv?nn]gosty%mer ature) to afford 307

- an Agilent 1100 series HPLC system mounted with an INERTSIL ODS 3 C18, DP 5
pum, 250 X 4.6 mm column. The gradient runs from 100 % solvent A (acetonitrile, water,
35  phosphoric acid (5/95/0.001, v/v/v)) to 100 % solvent B (acetonitrile, water, phosphoric



(trifluoronethypi mdazo[2,1-b][1,3,41thi adi azole a44. Yield: 59 % LC M
(MH1-): 240. 7.4Synthesis of

(4R) - 4- (2wohbtwa78sp 2- di f | uor oet hyl ) - 1- ({ 2- [ met hoxy( 2H2) weThRP2)10606434
15(trifluoronethyl)imdazo[ 2, 1-b][1, 3, 4]t hi adi azol -5-yl } net hyl ) Pyrrolidin-2
-one 31. A solution of

(4R) - 4-(2-chl oro-2, 2-di fl uor oet hyl ) - 1- (hydr oxynet hyl ) pyrrol i di n-2-one al 2R
(0.281 g, 1.32 mmol, 1.5 eq) in dichloronethane (25 m) is treated with
thionyl chloride (382 ill, 5.27 mmol, 618q). The mixture is stirred for 1 h
at 22C and concentrated in vacuo to obtain

(4R) - 4- ( 2- chdaid (955/@0di ¥/MAY e iy ith 4 holdlat H0m¥ER biy4 ijmy Thellavdiate ig setrad

20a18R. The $ gshhdid Afe khﬂHa%gFa?h@Mrr@éﬁ%@att:}?@ sol uti on of anhydrous zinc
chloride (0.239 g, 1.7 eq) and

2-[neth 2H2 1] - 6~ f t |
220 (0. 218 o SPaRS S HPL o R SRS HBEC Mg Shiverdpfd 28036 50"
for 4 days. 66mm pgjuren.(TAR)grapigrp ryisifiomo1aD 22 -sdivent folmsthamgl, yater, phosphoric

(hydr oxyrget hagppy /8ol g Kt avmnﬁtoabaﬁ/o 6divént 8QInetaRoll WatRr, pHeMomgtid he m xture

is 25stirred

(4R) - 4- (2- chﬁ%ﬂé’og’%gt@ ’ﬁ b TN it Rald 8t RvRE Hy BBy BEMAN FRte B ke a12R
(2 eq) is adﬁédﬂlé(gmTheeql‘icbnna’i@rmbb&tlﬁm%fﬂsfi Putraed0°Cor anot her 3 days. The

m xture is then diluted with dichloronethane and washed with water (2 x 25
m ). The or gaadstspeayifetiicomedsubsnentein UTAYS @fdde irs pérfdiab e agifdtioeoncent r at ed
under reduced pressure to afford 1.28 g of a brown oil. The mxture is
purified by gg @Eé:ﬁitﬂpé‘se HPLC 30( X-bridge C18, eluent: MeCN H20/NH3) to
afford (4R)-4- %/2 o oro 2, 2- d|fluoroethyl) 1-

24met h thyll-6-(t 141 hi adi | - 5-
Y A A A e L A et e T
(M) : 435/ ABERTERDPS 8, BP SSymtA5624 46 gim column.

(4R)-4-(2-chl oro-2, 2-di fl uoroet hyD 1-112- ( net hoxvnet hyl ) - 6-

(trifluoronmetHedradiént @awafod 10018 sbllert, Aacbbbtba.dilamkeranyma%wom hvl |l pvrrolid

i n-2-one 32 \ !
(4R) - 4- ( 2- chl18/r98)6£ g/wgﬁjr?ﬁgor 6°e Ve é%gﬁi%?ovg(a &E?%g t ?do?;l I d| n- 2- one
a45. (4R) - 4-WIVi i pi-witha knld pty oéﬁrgfﬂ)m'n-kf@ﬁowrramﬁ ﬁfg} 2 r"@Mm'EIPHdQ one
a4R (1. 64 g)splitof IuBREHskRIJudt Belded API sddete( 5. 1 M) cooled to OC. After
addition of a catalytic anmount of potassium hydroxide (0.03 g, 0.05 eq
mol ), a 10%mbw,agieeus sol ution of deuterated 10f ornal dehyde is added (3.4
g, 1.2 eq no mal ntai ni ng the tenperature bel ow 5C. After reactlon

conpl etion ( ked HPLC), the

bi sul fite, e%%[ﬂ?llj adéf?' taﬁ?/tlog' /W%FE)&P&@ ghaﬂﬁeﬁﬁ’&eav atBJc’rlﬂ/ness to
afford 1. 89 250qdg/ml. API spectra (+ or -) are performed using a FINNIGAN LCQ ion trap mass

(4R) - 4- (2-ch eet%rzet& Apél é&?&%d&)@ltédé{JSBV@EWME%EE’«MF?BBMEJQMBO‘@ igdy n- 2- one
a45. Yield: 8 I&e5| s of

(4R) - 4- (&- cHIPYI6 °§e'?te§ %&&W%‘QFP&E%N%?@??FQ) et hyl ] pyrrolidin- 2-one
46.

?4R) - 4- ( 2- cHlagspectmeitid mersyeaEty in DIPAR mods prenerpraeh’s 'Pigws: B3 MRIh- 2- one

a45 (0.80 Qlaré Sa@r|§§d3ﬂ>w»%$t.h@tr@qirbbd fedne 5090 1860 1S Min) ERERcEODIngAcio 0C.

Thi onyl chl qr) géadéra recoro%d U%%)]g\fat ﬁNR!?GeréQdfolol&nc{an}V\aua%rurE%LWésgne chioride (1

m ) i s then “RGG r Opw se er reactron co Se"M xture is
stripped to s@egtramater B@Wlmedemﬂ)aﬂue {szetall 1@9&‘? 2, 2-

di fl uoroet hyl)-1-[chl oro(2H2) net hyl ] pyrrolidin-2-one a46 and is used as
such f orast heviasespe&iojetricin S&Syirdr@ss n QfI'SQ 700 tandem quadrupole mass

(4R) - 4- (2- C%g& infetdr(Bbhible é% inods LTRBRRY WAFé
(trifluorone %gpgrrolldln
-2-one chromatograph mo eI 3400 arian) fltted wuth a spllt/splltless lnjector and a

fused-silica column (15 m x 0.25 mm I.D., 1 pm) from J&W Scientific. Helium (purity

99.999 %) is used as carrier gas. The injector (CTC A200S autosampler) and the

30 transfer line operate at 290 and 250°C, respectively. Sample (1 pl) is injected in
splitless mode and the oven temperature is programmed as follows: 50°C for 5 min.,
increasing to 280°C (23°C/min) and holding for 10 min. The TSQ 700 spectrometer



532.

(4R)-4-(2-chloro-2, 2-di fluoroethyl)-1-(chl oro(2H2) met hyl j pyrrolidin-2-o0

6i s redi ssol2ved4rssodry di oxane (3.4 nl) and ig adzjed a%lpjagéptzmom()m«turgeg?
2- (met hoxymet hyl )-6-(trifluoronethyl)imdazo[2,1-b][1,3,4]thiadiazole a28
(0.85 9, 1.0 eq nol) and zinc chloride (0.27 g, 0.55 eq nol) in dioxane (5
m). The reaction mxture is io stirred for 5 days at this tenperature.
After reaction conpletion and extractive work-up, the product is purified
by preparative reverse phase chromat ography (el uent: CH3CN H20/ NHAOH
30/70/0.1) followed by a chronat ography®Oover nornal phase (el uant:

CH2C12/ Et OH NHAOH 99.5/0. 5/ 0, 05) t . 4 f -
di f | uor oet hgperates m[eze%fﬁaﬂm%@%iﬂfﬂ?mw‘ '??'ﬁ?'mg?'&w@{)ﬁé )mé%‘}(a ?gblriﬁ g 4
1t hi adi azol g&y sdaVikdd 2b8)s B8t The dddieltapathfires @Beat 380°CYi el d: 30 A). LC M5
(M) : 435/ 437. Tabl e I I ndi cates the | UPAC nanme of the conpound, the

i on peak obgﬁvg%,%gﬁmgggagﬁocﬁ% ggﬁ\gﬁ %%ﬁ%%.'é r%g%ﬁéﬂsmd'loﬂmetohe mel ting

poi nt or

D O o ds o KBy o B il pEEE ool zat o
?’SPC (2 DSC) aldehafd: BEA-d 12 3-7¢hd Izuo«smpﬁmpwn)wﬂode[azrayde@cwr gbe Eradient NS 4. 75
(trifluor or‘ngf)'%;ﬁs ﬁ%ﬁg%‘ﬁ A{](éqtieo%s Emg'g)ﬁ%rn(min I_ﬁ tQ3’ mg/g%% uebulhmmonia

b] [ 1, 3, 4] t higdil/iy el 955% acgtoullgﬂq #d qac|s.|)n pingF mur@e ;P_@rameterskgré as follows:

yli et hyl } pesy @lpildhyvoRagd25 kV, cone voltage 135 V, source block temperature 135°C,

desolvation temperature 350°C, cone gas flow 20 L/Hr (Nitrogen), desolvation Gas flow

10 800 L/Hr. The detector is set with a flight tube at 7.2 KV and an MCP detector at 2,500
V.Specific rotation is recorded on a Perkin-Elmer 341 polarimeter. The angle of rotation
is recorded at 25°C on 1 % solutions in methanol, at 589 nm.

Melting points are determined on a Buchi 535 or 545 Tottoli-type fusionometre, and are
not corrected, or by the onset temperature on a Perkin Elmer DSC7.

15 Preparative chromatographic separations are performed on silicagel 60 Merck, particle
size 15-40 pm, reference 1.15111.9025, using Novasep axial compression columns (80
mm i.d.), flow rates between 70 and 150 ml/min. Amount of silicagel and solvent
mixtures as described in individual procedures. Reverse phase separations are carried
out using 500 g of either Kromasil C18 10 ym silicagel (acidic or neutral conditions) or

20 Phenomenex Gemini C18 10 uM (basic conditions) in 8-cm ID columns with a flow rate
of 150 ml/min. Products are detected at 215 nm unless otherwise specified.

Preparative Chiral Chromatographic separations are performed on a DAICEL Chiralpak

AD 20 pm, 100*500 mm column or on a Phenomenex cellulose Lux-2, 250*4.6 mm

column using an in-house build instrument with various mixtures of lower alcohols and
25 C5 to C8 linear, branched or cyclic alkanes at + 350 ml/min. Solvent mixtures as

described in individual procedures.

Experiments requiring microwave irradiation are performed on a Biotage Initiator Sixty
microwave oven upgraded with version 2.0 of the operating software. Experiments are
run to reach the required temperature as quickly as possible (maximum irradiation

30  power: 400 W, no external cooling).
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Example 1. Synthesis of 4-substituted 1-(chloromethyl)pyrrolidin-2-one derivatives.
1.1 Synthesis of 4-substituted pyrrolidones.

1.1.1 Synthesis of 4-(2-chloro-2,2-diflucroethyl)-1-(chloromethyl)pyrrolidin-2-one a4.

F
— — ]
F F F
—_— R — F
(o}
N H,N
|!| 2 Ho” ©
(o] (o] — -
| a0 | al a2
F F
(o} (o]]
F F
H,N o 0 'r fo)
_ a3 \ | a4 H

4-(2,2-difluoroethenyl)-1-(2,4-dimethoxybenzyl)pyrrolidin-2-one a0 (50 g) is dissolved in
acetic acid (4 vol.) and 37% hydrochloric acid (1 vol.) and the mixture is heated at 90°C
for 4 hours. After cooling, 4-(2,2-difluoroethenyl)pyrrolidin-2-one a1 crashes out and is
filtered off the reaction mixture. This intermediate a1 is taken up in 37% hydrochloric
acid (5 vol.) and the resulting reaction mixture is heated to 75°C during 5 days to afford
the opened ring a2 as the major compound (LC-MS (MH*): 202/204). This reaction
mixture is then evaporated and dried by stripping twice with toluene. The resulting
crude oil is dissolved in methanol (6 vol.) and SOCI» (1.2 mol eq) is added at 2-7°C.
After overnight stirring at room temperature, the reaction mixture is evaporated to
dryness to afford crude methyl 3-(aminomethyl)-5-chloro-5,5-difluoropentanoate a3 as
an oil. This crude oil is dissolved in methanol (4 vol.) and diisopropylethylamine (~1.5
mol eq) is added until pH=9. Reaction mixture is heated at 60°C during 4 hours to
complete the cyclization. Work-up by evaporation of methanol followed by addition of
aqueous 2M sodium hydroxyde (6 vol.) is followed by extraction by dichloromethane.
The cumulated dichloromethane organic layers are back washed with fractions of 0.5M
HCI until pH is slightly acidic to remove traces of DIPEA in the final compound. 4-(2-
chloro-2,2-difluoroethyl)- 1-(chloromethyl)pyrrolidin-2-one a4 is obtained after solvent
removal under reduced pressure and used directly in the next without any further

purification.

Yield: 66 %.
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LC-MS (MH*): 184/186.

(4R)-4-(2-chloro-2,2-difluoroethyl)-1-(chloromethyl)pyrrolidin-2-one a4R is obtained by
separation by chiral chromatography of 4-(2-chloro-2,2-difluoroethyl)-1-
(chloromethyl)pyrrolidin-2-one a4 (phase: Chiralpak AD-H; 30°C; column: 100*500 mm;
eluent: MeOH/EtOH/iso-hexane/diethylamine 8:2:90:0.1; 300 ml/min).

1.1.2 Synthesis of (4R)-4-(2,2,2-trifluoroethyl)pyrrolidin-2-one a5R.

(4R)-4-(2,2,2-trifluoroethyl)pyrrolidin-2-one a5R is obtained by separation by chiral
chromatography of 4-(2,2,2-trifluoroethyl)pyrrolidin-2-one a5 (phase: Phenomenex
cellulose Lux-2; 30°C; column: 250*4.6 mm; eluent: n-PrOH/iso-hexane/diethylamine
50:50:0.1; 1ml/min.).

LC-MS (MH): 168.
1.1.3 Synthesis of 4-(3,3,3-trifluoropropyl)pyrrolidin-2-one a8.

CF, CF,

CF, = (o] 0o
\/\/\( . . "

o o]
\/ 02N (
a7

xz

ab

To ethyl 6,6,6-trifluorohex-2-enoate a6 (54.42 g, 0.277 mol, 1 eq) in nitromethane

(250 ml) is added in one portion 1,8-diazabicyclo[5.4.0}jundec-7-ene (DBU, 41.5 mi,
0.277 mol, 1 eq). The reaction mixture is stirred at room temperature for 3 hours, then
the nitromethane layer is washed two times a 2N HCI aqueous solution (250 ml). The
cumulated aqueous layers are extracted by ethyl acetate (2 x 250 ml). The cumulated
organic layers are dried over MgSQy, filtered and condensed under vacuum to yield
50 g of crude ethyl 6,6,6-trifluoro-3-(nitromethyl)hexanoate a7 which is used in the next

step without any further purification.
LC-MS (MH*): 258.

A mixture of crude ethyl 6,6,6-trifluoro-3-(nitromethyl)hexanoate a7 (50 g), Raney
Nickel (570 mg, 9.7 mmol, 0.05 eq) and Vanadium metavanadate (227 mg, 2 mmol,
0.01 eq) in ethanol (1 1) is placed in an autoclave under hydrogen pressure (50 bars) at
50°C for 40 h. After cooling, filtration over celite and condensation under vacuum, 4-
(3,3,3-trifluoropropyl)pyrrolidin-2-one a8 (34.3 g) is isolated.

4.90 (m 2 H, 4.75 (s, 2 H, 67 -0.046 met hoxynet hyl )-6- 3.52 3
3.42 (m 1 H), (trifluoromethyl)im'dazc()[Z,l- y2.99y(2n 1 H, 2.53?(mH)2,
H) , b]Wwo0,28114tss0adi azol -5- 2.18 (m 1 H), 1.97 (m PCHEP2010/006434
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{[2- (et hoxynethyl)-6- 435 9Hz, 2 H), 4.75 (s, 2 H), 3.52 (trif luorom
ethyl)imidazo[2, 1- (s, 3 H, 3.48 (m 1 H, 3.04

b] [ 1, 3, 4] t hi adi azol - 5-



(m 1H, 2271 (m 2 H, 2. .46 yl i met hyl ) pyrrolidin-2-one
trifluoroacetate (m 2 H), 2.22 (m 1 H) 5 (4S)-4-(2-chloro-2,2- 433/
90 (dd,wo0=280/04%8dn, 2 H), -0.045 difluoroethyl)-1-112PCTAP0D/0TGE3{S, 2

4.

H, 3.52 (s, 3 H, (met hoxynethyl)-6- 3.48 (m 1 H), 3.04 (m 1 H),
(trifluoronmethyl)imdazo[2,1- 2.71 (m 2 H, 2.46 (m 2 H),

b][1, 3,4]thiadiazol -5- ylinmethyl }pyrrolidin-2-one 2.22 (m 1 H) 6
(4R)-4-(2-chloro-2,2- 433/ 4.90 (dd, J=30, 9Hz, 2 H), 83 +0.050

23

Yield: 68.4 %.
LC-MS (MH+): 182.

The following compounds may be synthesized according to the same method.

a9 | 4-(2,2-difluoropropyl)pyrrolidin-2-one LC-MS (MH*): 164

a10 | 4-[2-(benzyloxy)ethyl]pyrrolidin-2-one LC-MS (MH*): 220

(4S)-4-(3,3,3-trifluoropropyl)pyrrolidin-2-one a8S$ is obtained by separation by chiral

5  chromatography of 4-(3,3,3-trifluoropropyl)pyrrolidin-2-one a8 (phase: Chiralpak AD-H;
30°C; column: 250*4.6 mm; eluent: MeOH/EtOH/iso-hexane/diethylamine 8:2:90:0.1;
1ml/min.).

LC-MS (MH+): 182.

1.1.4 Synthesis of 4-(2,2-difluoroethyl)pyrrolidin-2-one a11.

F F
(o) (o]
N N
H H
10 al . at1

A solution of 4-(2,2-difluoroethenyl)pyrrolidin-2-one a1 (2.8 g, 18.77 mmol, 1 eq) and

palladium on charcoal (10% Wt, 300 mg) in methanol (500 ml) is stirred overnight

under an hydrogen atmosphere (40 psi) at room temperature. The reaction mixtured is

filtered over celite and the solvent is removed under reduced pressure to afford 4-(2,2-
15 difluoroethyl)pyrrolidin-2-one a11 which can be used in the next step without any

further purification.
Yield: 100 %.
LC-MS (MH*): 150.

1.2 Synthesis of 4-substituted 1-(hydroxymethyl)pyrrolidin-2-ones and 4-substituted
20 1-(chloromethyl}pyrrolidin-2-ones.

These intermediates may be prepared according to the methods described in PCT
patent applications WO2006128692, W0O2006128693 and WO 2005054 188.



bi[1, 3, 4]thiadi

di fluoroethyl)-1-([2- 435 4.75 (s, 2 H, 3.52 (s, 3 H,
(met hoxynethyl)-6- 3.48 (m 1 H), 3.04 (m 1 H),
(trifl uorwoebtwdsysem dazo[2,1- 2.71 (m 2 H), 2.46 (m PCHEP2010/006434
azol -5- yl]nmethyl)pyrrolidin-2-one 2.22 (m 1 H) 7
4-(2-chloro-2,2-difluoroethyl)-1- 419/ (DVS0) 6.52 (s, 1 H), 4.77
{[2- (hydroxynethyl)-6- 421 (m 4 H), 3.42 (t, J = 8.0 Hz,
(trifluoronmethyl)imdazo[2, 1- 1 H), 3.05 (m 1 H), 2.63 (m
azol-5- 3 H), 2.43 (ddps4J = 16.6, 8.3

bl [1, 3, 4] t hi adi

al2

4-(2-chloro-2,2-difluoroethyl)-1-(hydroxymethyi)pyrrofidin-
2-one

LC-MS (MH+): 214/216

al2R

(4R)-4-(2-chloro-2,2-difluoroethyl)-1-
(hydroxymethyl)pyrrolidin-2-one

LC-MS (MH+): 214/216

al3

1-(hydroxymethyl)-4-(2,2,2-trifluoroethyl)pyrrolidin-2-one

LC-MS (MH*): 198

al3R

(4R)-1-(hydroxymethyl)-4-(2,2,2-trifluoroethyl)pyrrolidin-2-
one

LC-MS (MH+): 198

alg

1-(hydroxymethyl)-4-(3,3,3-trifluoropropyl)pyrrolidin-2-one

LC-MS (MH*): 212

al4s

(45)-1-(hydroxymethyl)-4-(3,3,3-trifluoropropyl)pyrrolidin-2-
one

LC-MS (MH*): 212

als

4-(2,2-difluoropropyl)- 1-(hydroxymethyl)pyrrolidin-2-one

LC-MS (MH*): 194

alé

4-[2-(benzyloxy)ethyl]-1-(hydroxymethyl)pyrrolidin-2-one

LC-MS (MH*): 236

al7

4-(2,2-difluoroethyl)-1-(hydroxymethyl)pyrrolidin-2-one

LC-MS (MH*): 180

al8

4-(2-chloro-2,2-difluoroethyl)-1-(chloromethyl)pyrrolidin-2-
one

Not detectable in MS

a18R

(4R)-4-(2-chloro-2,2-difluoroethyl)-1-
(chloromethyl)pyrrolidin-2-one

Not detectable in MS

al9

1-(chioromethyi)-4-(2,2,2-trifluoroethyl)pyrrolidin-2-one

Not detectable in MS

al9R

(4R)-1-(chloromethyl)-4-(2,2,2-trifluoroethyl)pyrrolidin-2-
one

Not detectable in MS

a20

1-(chloromethyl)-4-(3,3,3-trifluoropropyl)pyrrolidin-2-one

Not detectable in MS

a20s

(4S)-1-(chloromethyl)-4-(3,3,3-trifluoropropyl)pyrrolidin-2-
one

Not detectable in MS

a21

1-(chloromethyl)-4-(2,2-difluoropropyl)pyrrolidin-2-one

Not detectable in MS

a22

4-[2-(benzyloxy)ethyl}-1-(chloromethyl)pyrrolidin-2-one

Not detectable in MS




yl ] methyl } pyrrolidin-2-one Hz, 1 H, 2.17 (dd, J

8 (4R)-4-(2-chloro-2,2- 419/ (DMS0) 6.52 (s, 1 H), 4.77 154 +0.027

di f1 uor oeWAPILO#I86P2- 420 (m 4 H), 3.42 (t, J = 8.0 Hz PCT/EP2010/006434

(hydroxymethyl)-6- 1 H), 3.05 (m 1 H), 2.63 (m (trifluoronethyl)im

idazo[2, 1- 3 H), 2.43 (dd, J = 16.6, 8.3 b][1, 3, 4] t hi adi azol -5- Hz,
n- 2-

H, 2.17 (dd, J = 16.6, yl ] met hyl } pyrrolidi one 8.8 Hz, 1 H
25
a23 (1-(chloromethyl)-4-(2,2-difluoroethyl)pyrrolidin-2-one Not detectable in MS

Example 2. Synthesis of 4-(2-chloro-2,2-difluoroethyl)-1 -{[2-(methoxymethyl)-6-
(trifluoro-methyt)imidazo[2,1-b][1,3,4]thiadiazol-5-ylJmethyl}pyrrolidin-2-one 4 and

enantiomers.

/ﬁ\ N—N NN N FF
4
NH, ——— MeO 1\ — /_< /H
HNN \/45)\"“2 —o0 S/‘QN F
a28

a24 a25

cl clF —0 s N F
N F o
N
4 A\ F F
s N
—0 s N F clF
4

N\ F
<"
—o0 s~ =N
5 2.1 Synthesis of 5-(methoxymethyl)-1,3,4-thiadiazol-2-amine a25.

To a suspension of thiosemicarbazide a24 (40 g, 0.44 mol, 1 eq) in dioxane (400 ml) at
room temperature is added methoxyacetic acid (39.56 g, 0.44mol, 1eq) in one portion,
and the reaction mixture is heated at 80°C then phosphorous oxychloride (67.54 g,
0.44 mol, 1 eq) is carefully added over 1.5 hours. After reaction completion (4 hours),

10 water is added and the solution is neutralised to pH=6-7 with sodium hydroxyde pellets.
After extraction EtOAc/iPrOH (9/1) and evaporation under vacuum, the residue is
recrystallized from MeTHF/iPrOH to afford 51 g of pure 5-(methoxymethyl)-1,3,4-
thiadiazol-2-amine a25.

Yield: 81 %.
15 LC-MS (MH*): 146.

5-[(benzyloxy)methyl]-1,3,4-thiadiazol-2-amine a26 (LC-MS (MH*): 222) and 5-(2-
methoxyethyl)-1,3,4-thiadiazol-2-amine a40 (LC-MS (MH*): 160) may be obtained
according to the same method.

LC-MS (MH+): 222.

= 16. 6, 8.8 Hz, 1 H)



WD 2011/ 047860PCT/ EP2010/ 006434 39 n | UPAC NAME M+ 1H NVR 5 (CDCI 3

ot herwi se specified) MPC (DSC) al phaD 9 (4S)-4-(2-chloro-2,2- 419/ (DMSO)

6.52 (s, WOMP11/047866

di fl uoroethyl)-1-{[2- 421 (m 4 PCI/EP261B/00d434 J

Hz, (hydroxynethyl)-6- 1 H, 3.05 (m 1 H), 2.63 (m
(trifluoronmethyl)imdazo[2,1- 3 H), 2.43 (dd, J
13][1, 3,4]thiadiazol -5- Hz, 1 H, 2.17 (dd, J =
ylJmethyl }pyrrolidin-2-one 8.8 Hz, 1 H)
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Alternative method for the synthesis of 5-[(2,2,2-trifluoroethoxy)methyl]-1 ,3,4-thiadiazol-
2-amine a27: a TFA (25ml) solution of thiosemicarbazide a24 (4.9 g, 35 mmol, 1 eq)
and (2,2,2-trifluoroethoxy)acetonitrile (3.2 g, 35 mmol, 1 eq) in TFA (25 mi) is heated at
60°C for one hour. After cooling, the trifluoroacetic acid is removed under vacuum and
the crude product is poured on iced sodium hydroxide solution (30 wt %, 50 ml) where
the expected product crashed out. Filtration and subsequent drying of the crystalline
product under vacuum afford 4.8 g of pure 5-[(2,2,2-trifluoroethoxy)methyl}-1,3,4-

26

thiadiazol-2-amine a27 as a white solid (4.8g, 64%).

Yield: 64 %.

LC-MS (MH*): 214.

2.2

Synthesis of
b][1,3,4]thiadiazole a28.

= 16.6, 8.3
16. 6,

2-(methoxymethyl)-6-(trifluoromethyl)imidazo(2,1-

Bromotrifluoroacetone (478 g, 1.05 eq) is added on a suspension of 5-

(methoxymethyl)-1,3,4-thiadiazol-2-amine a25 (346 g, 1 eq) in 1,2-dimethoxyethane
(6 1) at 20°C. The reaction mixture is heated to 80°C until maximum conversion (<24 h).

Water (4 1) is added to the reaction mixture at 32°C and the expected compound

crystallized out of the reaction mixture. The crystalline suspension is cooled to 10°C to
complete the crystallization process, filtered and the crystalline precipitate is washed

with water (1,5 I) to afford 266 g of pure 2-(methoxymethyl)-6-
(trifluoromethyl)imidazo[2,1-b][1,3,4]thiadiazole a28.

Yield: 47 %.

LC-MS (MH*): 238.

The following compounds may be synthesized according to the same method.

b][1,3,4]thiadiazole

a29 | 2-[(benzyloxy)methyl]-6- LC-MS (MH*): 313
(trifluoromethyl)imidazo[2,1-b][1,3,4]thiadiazole

a30 | 6-(difluoromethyl)-2-(methoxymethyl)imidazo[2,1- LC-MS (MH*): 220
b][1,3,4]thiadiazole

ad1 | 2-(2-methoxyethyl)-6-(trifluoromethyl)imidazo[2,1- | LC-MS (MH*): 252

8.

0



10 1-112- (et hoxynethyl)-6- 417 (DMSO) 4.90 (m 2 H), 4.74
rifluoromethyl)imdazo[2,1- (m 2 H, 3.52 (s, 3 H, 3.47
[ 1, 3, 4]wbizadimzssh- 5-yl | met hyl}- (t, J=6Hz, 1 H), 3.0BCTmP2d10/006434
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2,2,2-trifluoroethyl)pyrrolidin- H), 2.65 (t, J=6Hz, 2
e (m 3 H
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H, 2.23
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2.3  Synthesis of 4-(2-chloro-2,2-difluoroethyl)-1-{{2-(methoxymethyl)-6-(trifluoro-
methyl)imidazo[2,1-b]{1,3,4]thiadiazol-5-yl]methyl}pyrrolidin-2-one 4 and

enantiomers 5 and 6.

To a hot solution (80°C) of ZnCls (0.23 g, 1.69 mmol, 10 mol%) and 2-
(methoxymethyl)-6-(trifluoromethyl)imidazo[2,1-b][1 ,3,4]thiadiazole a28 (4 g, 16.96
mmol) in dioxane (200 ml) is added a solution of 4-(2-chloro-2,2-difluoroethyl)-1-
(chloromethyl)pyrrolidin-2-one a18 in dioxane (5 mi). The reaction mixture is heated at
85°C for 5 days, then a further 2 g of pyrrolidinone a18 is added in one portion and the
reaction mixture is kept under agitation at 90°C for 1 day. A further addition of
pyrrolidinone a18 (2 g) in order to insure complete conversion of compound a28 and
further heating of the reaction mixture at reflux for 3 days increased significatively the
conversion of imidazo[2,1-b][1,3,4]thiadiazole a28. After cooling and hydrolysis (250 mi
of water), the crude mixture is extracted by CHoClo (2 x 250ml). The cumulated
organic layers are dried over MgSOy, filtered and condensed under reduced pressure.
The residue is purified over silicagel (eluent: CHoClo/MeOH/NH40H 99/1/0.1) to afford
4-(2-chloro-2,2-difluoroethyl)-1 -{[2-(methoxymethyl)-6-(trifluoromethyl)imidazo[2,1-
b][{1,3,4]thiadiazol-5-yllmethyl}pyrrolidin-2-one 4.

Yield: 74 %.
LC-MS (MH+): 433/435.

The enantiomers are separated by chiral chromatography (phase:Chiralpak AS-V;
30°C:; column: 50*500 mm; eluent: ethanol/n-heptane 30:70).

Pure (4S)-4-(2-chloro-2,2-difluoroethyl)-1 -{[2-(methoxymethyl)-6-(trifluoromethyl)
imidazo[2,1-b][1,3,4]thiadiazol-5-y[Jmethyl}pyrrolidin-2-one 5 (2.10 g) is obtained after
recristallization in CHoClo/hexane.

Yield: 28.6 %.
LC-MS (MH+): 433/435.

Pure (4R)-4-(2-chloro-2,2-difluoroethyl)-1 -{[2-(methoxymethyl)-6-(trifluoromethyl)
imidazo[2,1-b][1,3,4]thiadiazol-5-yljmethyl}pyrrolidin-2-one 6 (2.15 g) is obtained after
recristallization in CHoClo/hexane.

Yield: 29.3 %.

LC-MS (MH*): 433/435.

11 (4R)-1-112- (et hoxymet hyl)-6- 417 (DVMBO) 4.90 (m 2
4.74 72 +0.045 (trifluoronmethyl)imdazo[2,1- (m 2 FD,)3.52 (g,
b][1, 3, 4] t hi adi azol -5-yl ] nethy1}- (t, J=6Hz, 1 H), 3.03 (m 1

3 H,



4-(2,2,2-trifluoroethy))pyrrolidin- H, 2.65 (t, J=6Hz, 2 H), 2.23

2-one (m 3 H) 12 (4S)-1-{[ 2- (net hoxynet hyl )-6- 417 (DVSO 4.90 (m 2
H, 4.74 WQ20/@5%0 (trifluoronmethyl)imdazo[2,1- (m ZCHEP2®0806484 3 H),
3. 47 b][1, 3, 4] thi adi azol -5-yl I nethyl)- (t, J=6Hz, 1 H, 3.03 (m 1
4-(2,2,2-trifluoroethyl)pyrrolidin- H, 2.65 (t, J=6Hz, 2 H), 2.23

2-one (m 3 H) 13 1-{[ 2- (hydroxynet hyl)-6- 403

28

Compounds 1, 2, 3, 10, 11, 12, 14, 15, 16, 18, 19, 20, 21, 22, 23, 33, 34 and 35 may
be synthesized according to the same method.

Example 3. Synthesis of (+)-1-{[6-chloro-2-(methoxymethyl)imidazo[2,1-b]{1,3,4]thia-
diazol-5-ylJmethyl}-4-(3,3,3-trifluoropropyl)pyrrolidin-2-one 27.

OH

N—N MeO\/z_g\ MeO '/‘J“N/\<O
MeO\/«S»\NHz__, s NH ¢ \/(s)§N

OtBu )\
a25 a3t O a33 o OtBu

NN F
—_— /——</ JQ Cl a5 27
—0 [ N /N\N N\
Cl
a3s —o/_< s/]QN

3.1 Synthesis of tert-butyl [5-(methoxymethyl)-1,3,4-thiadiazol-2-yljcarbamate a31.

To a suspension of 5-(methoxymethyl)-1,3,4-thiadiazol-2-amine a25 (100 g, 0.69 mol, 1
eq) in dichloromethane (1 1) at room temperature is added, successively and each in
one portion, di-tert-butyl dicarbonate (132 g, 0.76 mol, 1.1eq,) and N,N-dimethylamino-

10 pyridine (8.35 g, 0.069 mol, 0.1 eq). After overnight stirring at room temperature, the
reaction mixture is washed with 1N HCI (pH 5) to remove N,N-dimethylaminopyridine.
The solvent is then removed under reduced pressure and the residue is recrystallized
from di-isopropyl ether to afford 148.9 g of pure tert-butyl [5-(methoxymethyl)-1,3,4-
thiadiazol-2-ylJcarbamate a31.

15 Yield: 88.1 %.
LC-MS (MH*): 246.

Tert-butyl {5-[(2,2,2-trifluoroethoxy)methyl)-1,3,4-thiadiazol-2-yl}carbamate a32 may be
synthesized according to the same method.

LC-MS (MH¥): 314.



(DMSO 6.52 (s, 1 H), 4.86 (trifluoronethyl)imdazo[2,1- (s, 2 H, 4.75
(m 2 H, 3.40 13][1, 3,4]thi adi azol -5-yl ] nmethy1}- (t, J = 8.8 Hz, 1 H),
3.03 (m WO2110A78802-trifl uoroethyl)pyrrolidin- 1 H), P2CEEPRHO/O0Q64BY 2 42
(m 2-one 3 H, 2.15 (dd, J = 16.3, 8.5 Hz, 1 H) 14

1-{[ 2- (et hoxynet hyl )-6- 431 (DVBO) 4.90 (s, 2 H), 4.75
(trifluoronethyl)imdazo[2,1- (s, 2 H, 3.52 (s, 3 H, 341
13][ 1, 3, 4] thiadiazol -5-yl]nethyl}-

29

3.2  Synthesis of {2-[(tert-butoxycarbonyl)imino)-5-(methoxymethyl)-1,3,4-thiadiazol-
3(2H)-yl}lacetic acid a33.

lodoacetic acid (409.3 g, 2.2 mol, 1.5 eq) is added in one portion to a solution of tert-
butyl [5-(methoxymethyl)-1,3,4-thiadiazol-2-yl]carbamate a31 (360 g, 1.468 mol, 1 eq)
5 in tetrahydrofurane (3 I) at room temperature. Sodium hydride (52.83 g, 2.2 mol, 1.5
eq) is then added portionwise, in 30 minutes, at room temperature. The reaction
mixture is heated at 60°C for the night, and the solvent is is evaporated under reduced
pressure. Water is added to the residue, the solution is acidified to pH=2 with aqueous
6N HCI, then extracted with CHoClo. The organic layer is washed with 10% aqueous
10 NanS»03 (to remove the coloration of iodine) and evaporated to dryness to furnish
455.7 g of {2-{(tert-butoxycarbonyl)imino]-5-(methoxymethyl)-1,3,4-thiadiazol-3(2H)-
yl}acetic acid a33 which is used directly in the next step without any further puritication.

Yield: 89.8 %.
LC-MS (MH™): 304.

15 {2-[(tert-butoxycarbonyl)imino]-5-[(2,2,2-trifluoroethoxy)methyl]-1,3,4-thiadiazol-3(2H)-
yl}acetic acid a34 may be synthesized according to the same method.

LC-MS (MH*): 372.
3.3  Synthesis of 6-chloro-2-(methoxymethyl)imidazo[2,1-b][1,3,4]thiadiazole a35.

To {2-[(tert-butoxycarbonyl)imino]-5-(methoxymethyl)-1,3,4-thiadiazol-3(2H)-yl}acetic

20 acid a33 (418 g, 1.378 mol, 1 eq) in acetonitrile (2.5l) at room temperature, are
successively and slowly added triethyl amine (278.9 g, 2.756 mol, 2eq), then
phosphorous oxychloride (633.9 g, 4.134 mol, 3eq). The reaction mixture is heated at
80°C for one hour. After reaction completion, water (2.2 1) is slowly and carrefully
added at 50°C. The reaction mixture is extracted with dichloromethane (2 x 1.2 1), the

25  combined organic layers are washed by a NaOH/NaCl aqueous solution (1.4 | of
saturated NaCl solution + 400 ml 2N NaOH), dried over MgSOy, filtered and
condensed under reduced pressure. The residue is recrystallized from
acetonitrile/water (1/1) to afford 99.8 g of pure 6-chloro-2-(methoxymethyl)imidazo[2,1-
bj[1,3,4]thiadiazole a35.

30 Yield: 35.6 %.

LC-MS (MH*): 204/206.



(m 1 H, 2.89 (dd, J = 9.7, 4-(3,3,3- 6.6 Hz, 1 H, 2.60 (dd, J =
trifluoropropyl)pyrrolidin-2-one 16.7, 8.8 Hz, 1 H), 2.37 (m 1 H,
2.06 (m WoMp11/4766 (m 2 H) VD 2011/ 047860PCT/ BP2aPRI10066434 40 n
| UPAC NAME M+ 1H NVR 6 (CDCl 3 ot herw se specified) MPC (DSC) al phaD 15
(4S)-1-{[2-(met hoxymet hyl )-6- 431 (DMSO 4.90 (s, 2 H), 4.75 63 +0.044
(trifluoronethyl)imdazo[2, 1-
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6-chloro-2-[(2,2,2-trifluoroethoxy)methyllimidazof2,1-bj[1,3,4]thiadiazole a36 may be
synthesized according to the same method.

LC-MS (MH*): 272/274.

3.4 Synthesis of (+)-1-{[6-chloro-2-(methoxymethyl)imidazo[2,1 -bj[1,3,4]thiadiazol-
5 5-yllmethyl}-4-(3,3,3-trifluoropropyl)pyrrolidin-2-one 27.

To a hot solution (80°C) of AICI3 (0.842 g, 6.3 mmol, 1 eq) and 6-chloro-2-(methoxy-
methyl)imidazo[2,1-b][1,3,4]thiadiazole a35 (0.643 g, 3.156 mmol, 1 eq) in dioxane (35
ml) is added a solution of 1-(chloromethyl)-4-(3,3,3-trifluoropropyl)pyrrolidin-2-one a20
(1.2 g) in dioxane (5 mi). The reaction mixture is heated at 85°C for 3 days. After

10 cooling and hydrolysis by a saturated solution of NaHCOg3 (40 ml), the crude reaction
mixture is extracted by ethyl acetate (3 x 25 mi). The cumulated organic layers are
dried over MgSQy, filtered and condensed under reduced pressure. The residue is
purified by chromatography over silicagel (eluent CHoClo/MeOH/NH40OH 99:1:0.1) and
recrys-tallized from diisopropyl ether to afford pure (+)-1-{[6-chloro-2-(methoxymethyl)-

15 imidazo[2,1-b][1,3,4]thiadiazol-5-yl)methyl}-4-(3,3,3-trifluoropropyl)pyrrolidin-2-one 27.

Yield: 56 %.
LC-MS (MH*): 397/399.
Compounds 24, 25 and 26 may be synthesized according to the same method.

4-[2-(benzyloxy)ethyl]-1-{[6-chloro-2-(methoxymethyl)imidazo[2, 1 -b][1,3,4]thiadiazol-5-
20  yllmethyl}pyrrolidin-2-one a37 may also be synthesized according to the same method.

LC-MS (MH+): 435/437.



(s, 2 H, 3.52 (s, 3 H, 341 b][1, 3, 4] t hi adi azol -5-yl ] nmet hyl m 1
:—sz|2.89 (dd, ‘|,]@4:97| g 4-(3,3,3- 6.6 Hz, 1 H), 2.60 (dd, Jy—} (

rifl uor owoepyloupseor ol i din-2-one 16.7, 8.8 Hz, 1 H), 2p8T/Hpm010/0064341 H),
2.06(m 3 H), 1.66(m 2 H 16 (4R)-1-{[ 2- (methoxymethyl)-6- 431
(DMBO) 4.90 (s, 2 H), 4.75 (63.36) -0.026 (trifluoromethyl)im dazo[2, 1-
(s, 2 H, 3.52 (s, 3 H, 3.41
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Example 4. Synthesis of 1-{[6-chloro-2-(methoxymethyl)imidazo[2,1-b][1 ,3,4]thiadiazol-
5-yllmethyl}-4-(2-fluoroethyl)pyrrolidin-2-one 28.

O M —0\_</N\N N\ —O\_</N\N:\&
y cl cl
“—<S A =y =y

a37 a38

5 4.1 Synthesis of 2-(1-{[6-chloro-2-(methoxymethyl)imidazo([2,1 -b][1,3,4]thiadiazol-5-
yllmethyl}-5-oxopyrrolidin-3-yl)ethyl 4-methylbenzenesulfonate a39.

4-[2-(benzyloxy)ethyl]-1 -{[6-chloro-2-(methoxymethyl)imidazo[2,1-b][1 ,3,4]thiadiazol-5-
ylimethyl}pyrrolidin-2-one a37 (300 mg, 0.69 mmol, 1 eq) is heated at 60°C for 3 hours
in trifluoroacetic acid (3 ml). The crude 1-{[6-chloro-2-(methoxymethyl)imidazo[2,1-

10 b][1,3,4]thiadiazol-5-yljmethyl}-4-(2-hydroxyethyl)pyrrolidin-2-one a38 is obtained after
cooling and evaporation of the volatiles under reduced pressure. Dichloromethane (10
ml) is added to the residue, the mixture is cooled to 0°C, then tosyl chloride (158 mg,
0.828 mmol, 1.2 eq), triethyl amine (0.48 mi, 3.45 mmol, 5 eq) and 4-dimethylamino-
pyridine (8 mg, 10 mol %,) are added at 0°C. The reaction is kept for 1 h at 0°C, then

15 warmed up to room temperature and stirring is pursued for 2 days. After hydrolysis
(H20, 10 ml) and extraction with CH2Cla (4 x 10 ml), the cumulated organic layers are
dried over MgSQy, filtered and evaporated under reduced pressure. The residue is
purified by flash chromatography over silicagel (eluent: CHoClo/MeOH 97:3) to afford
308 mg of 2-(1-{[6-chloro-2-(methoxymethyl)imidazo([2,1-b][1 ,3,4]thiadiazol-5-

20  yllmethyl}-5-oxopyrrolidin-3-yl)ethyl 4-methylbenzenesulfonate a39.

Yield: 89 %.

LC-MS (MH*): 246.



| o] [1, 3, 4] thiadiazol -5-yl]nmethyl}- (m 1 H), 2.89 (dd, J = 9.7,

4-(3, 3, 3W0§0ﬁ/d"¥8601 H) 2.60 (dd, J = trifluoropropylyrehéglbsisn- 2- one
16.7, 8.8 Hz, 7 (m 1 H, 2206 (m 3 H, 1.66 (m 2 H
17 (4S) 1-{[ 2- (hydroxyrrethyl)-6- 417 (DVMSO) 6.52 (s, 1 H), 4.84 +0.029
(trifluoronmethyl)imdazo[2,1- (s, 2 H, 4.76 (m 2 H, 3.35

lo][1, 3, 4]thi adi azol -5-ylinmethyl}- (m 1 H), 2.89 (dd, J = 9.3,
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4.2  Synthesis of 1-{[6-chloro-2-(methoxymethyllimidazo[2,1-b][1,3,4]thiadiazol-5-
ylimethyl}-4-(2-fluoroethyl)pyrrolidin-2-one 28.

A 1M solution of tetrabutylammonium fluoride in THF solution (4 ml) is added to 2-(1-
{[6-chloro-2-(methoxymethyl)imidazo[2,1-b][1,3,4]thiadiazol-5-ylJmethyl}-5-

5  oxopyrrolidin-3-yl)ethyl 4-methylbenzenesulfonate a39 (308 mg, 0.617 mmol, 1 eq).
The resulting solution is irradiated in a microwave apparatus (Biotage) at 100°C for 1 h.
Water (10 mi) is added to the reaction mixture, and the crude compound is extracted by
ethyl acetate (4 x 10 ml). The cumulated organic layer are washed successively by a
saturated NH,Cl aqueous solution (2x10 ml), water (2x10 ml), dried over MgSQOg,

10 filtered and condensed under reduced pressure. The residue is purified by flash
chromatography over silicage! (eluent: CHoClo/MeOH 99:1) to afford 47 mg of pure 1-
{{6-chloro-2-(methoxymethyl)-imidazo[2,1-b][1,3,4]thiadiazol-5-yljmethyl}-4-(2-
fluoroethyl)pyrrolidin-2-one 28.

Yield: 22 %.
15 LC-MS (MH*): 347/349.

Example 5. Synthesis of 4-(2-chloro-2,2-difluoroethyl)-1-{[2-(hydroxymethyl)-6-
(trifluoromethyl)imidazo[2,1-b][1,3,4]thiadiazol-5-yllmethyl}pyrrolidin-2-one 7.

3
CI
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A solution of 4-(2-chloro-2,2-difluoroethyl)-1-(chloromethyl)pyrrolidin-2-one a18 in

20 dioxane (5 ml) is added to a hot solution (30°C) of dry ZnClo (0.272 g, 2 mmol, 0.5 eq)
and 2-[(benzyloxy)methyl]-6-(trifluoromethyl)imidazo[2,1-b][1,3,4]thiadiazole a29 (1.3 g,
4 mmol, 1 eq) in dioxane (5 ml). The reaction mixture is heated at 90°C for 3 days and

1,4-dioxane is removed under reduced pressure. The crude reaction mixture is taken
up in trifluoroacetic acid (20 ml) and heated at 60°C for 2 hours. After cooling, the

25 trifluoro-acetic acid is removed under reduced pressure. The residue is purified by
chromato-graphy on silicagel (MeOH/CH»oClo) and pure 4-(2-chloro-2,2-difluoroethyl)-
1-{[2-(hydroxymethyl)-6-(trifluoromethyl)imidazo[2, 1-b][1,3,4]thiadiazol-5-
yilmethyl}pyrrolidin-2-one 7 (573 mg) is obtained after re-crystallization from ethyl
acetate.
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Yield: 36 %.
LC-MS (MH*): 419/421.
Compounds 13, 29 and 17 may be synthesized according to the same method.

The enantiomers of compound 7 are separated by chiral chromatography (phase:
Chiralpak AS-V; 30°C; column: 50*500 mm; eluent: iPrOH/n-heptane 50:50) to afford
(4R)-4-(2-chloro-2,2-difluoroethyl)- 1-{[2-(hydroxymethyl)-6-(trifluoromethyl)imidazo[2, 1-
b][1,3,4]thiadiazol-5-yllmethyl}pyrrolidin-2-one 8 and (4S)-4-(2-chloro-2,2-difluoroethyl)-
1-{[2-(hydroxymethyl)-6-(trifluoromethyl)imidazo[2,1-b][ 1,3,4]thiadiazol-5-ylJmethyl}-
pyrrolidin-2-one 9.

Example 6. Synthesis of (4R)-4-(2-chloro-2,2-difluoroethyl)-1-{[2-
{[(2H3)methyloxy]m ethyl}-6-(trifluoromethyl)imidazo[2, 1-b][ 1,3,4]thiadiazol-5-
yllmethyl}pyrrolidin-2-one 30.
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A solution of 4-(2-chloro-2,2-difluoroethyl)- 1-{[2- (hydroxymethyl)-6-
(trifluoromethyl)imidazo[2,1-b][1,3,4]thiadiazol-5-yljmethyl}pyrrolidin-2-one 7 (0.2 g,
0.48 mmol, 1 eq) and cesium hydroxide (0.16 g, 0.96 mmol, 2 eq) in tetrahydrofuran
(10 ml) is treated with perdeuterated methyl iodide (0.277 g, 1.91 mmol, 4 eq). The
mixture is stirred at 22°C for 24 h. It is then diluted with ethyl acetate and washed with
water (2 x 10 ml) and with brine. The organic layer is dried over magnesium sulphate
and concentrated under reduced pressure to afford an orange oil. It is purified by
reverse phase HPLC (X-bridge C18, eluent: MeCN/HoO/NH3) to afford 100 mg of a
pale yellow oil. It is triturated in diisopropyl ether and filtered. The resulting solid is dried
under reduced pressure at 40°C to afford 50 mg of (4R)-4-(2-chloro-2,2-difluoroethyl)-
1 -{[2-{[(2H3)methyloxy]methyl}-6-(trifluoromethyl)imidazo[2,1 -b][1,3,4]thiadiazol-5-
yllmethyl}pyrrolidin-2-one 30 as a white solid.

Yield: 42 %.

LC-MS (MH+): 436/438.



ynmet hyl }pyrrolidin-2-one H), 218(m 1H, 1.97 (m 2 H) 19
(+)-4-(2, 2- dlfluoroethyl) 1 {[ 399 5.83 (tt, J =55.9, 4.0 Hz, 1 +0.041
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Example 7. Synthesis of (4R)-4-(2-chloro-2,2-difluoroethyl)-1-({2-

[methoxy(2H2)methyl]-6-(trifluoromethyl)imidazo[2, 1-b][1,3,4]thiadiazol-5-
yl}methyl)pyrrolidin-2-one 31.
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5 71 Synthesis of ethyl 6-(trifluoromethyl)imidazo[2,1-b][1,3,4]thiadiazole-2-
carboxylate a42.

Ethyl 6-(trifluoromethyl)imidazo[2,1-b][1,3,4]thiadiazole-2-carboxylate a42 is prepared
as described in example 2 from commercially available ethyl 5-amino-1,3,4-thiadiazole-

2-carboxylate.
10 Yield: 24 %.
LC-MS (MH™): 266.

7.2 Synthesis of [6-(trifluoromethyl)imidazo[2,1-b][1,3,4]thiadiazol-2-
yll(2Ho)methanol a43.

A solution of ethyl 6-(trifluoromethyl)imidazo[2,1-b][1,3,4]thiadiazole-2-carboxylate a42
15 (1g, 3.77 mmol, 1 eq) in ethanol (20 mi) is treated with sodium borodeuteride (0.316 g,
7.54 mmol, 2 eq). The mixture is stirred under stirring at 22°C for 24 h. The mixture is
then poured in water and extracted with ethyl acetate. The organic layer is dried over
magnesium sulphate and concentrated under reduced pressure to afford 554 mg of [6-
(trifluoromethyl)imidazo(2, 1-b]{1 ,3,4]thiadiazo|-2-yl](2H2)methanol a43 as an orange
20  oil. This oil is used in the next step without any further purification.

Yield: 65 %.

LC-MS (MH*): 226.



WO 2011/ 047860PCT/ EP2010/ 006434 41 n | UPAC NAME MH#+ 1H NMR 5 (CDCI 3

ot herwi se specified) MPC (DSC) al phaD 20 (+4-(2, 2-difluoroethyl)-1-{[2- 399
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7.3  Synthesis of 2-[methoxy(2H2)methyl]-6-(triﬂuoromethyl)imidazo[2,1-
b][1,3,4]thiadiazole a44.

A solution of [6-(trifluoromethyl)imidazo[2,1-b][1 ,3,4]thiadiazol-2-yl](2H2)methano| a43
(554 mg, 2.46 mmol, 1 eq) and cesium hydroxide (0.826 g, 4.92 mmol, 2 eq) in

5  tetrahydrofuran (50 ml) is treated with methyl iodide (612 pl, 9.84 mmol, 4 eq). The
mixture is stirred 24 h at 22°C. It is then diluted with ethyl acetate and washed with
water (3 x 50 ml). The organic layer is dried over magnesium sulphate and
concentrated under reduced pressure to afford 560 mg of an orange oil. Itis purified by
chromatography over silicagel (eluent: CHoClo/heptane 50:50, 23 mi/min, room

10 temperature) to afford 307 mg of 2-[methoxy(2H2)methyl]-6-
(trifluoromethyl)imidazo[2,1-b][1,3,4]thiadiazole a44.

Yield: 59 %.
LC-MS (MHY): 240.

7.4  Synthesis of (4R)-4-(2-chIoro-2,2-dif|uoroethyl)-1-({2-[methoxy(2H2)methyl]-6-
15 (trifluoromethyl)imidazo[2,1-b]{1 ,3,4]thiadiazol-5-yl}methyl)pyrrolidin-2-one 31.

A solution of (4R)-4-(2-chloro-2,2-dif|uoroethyl)-1-(hydroxymethyl)pyrrolidin-2—one al2R
(0.281 g, 1.32 mmol, 1.5 eq) in dichloromethane (25 ml) is treated with thionyl chloride
(382 yl, 5.27 mmol, 6 eq). The mixture is stirred for 1 h at 22°C and concentrated in
vacuo to obtain (4R)-4-(2-chloro-2,2-difluoroethyl)-1 -(chloromethyl)pyrrolidin-2-one

20 a18R. The resulting liquid is then added to a solution of anhydrous zinc chloride
(0.239 g, 1.76 mmol, 2 eq) and 2-[methoxy(2H2)methyl]-6-(trifluoromethyl)imidazo[2,1-
b][1,3,4]thiadiazole a44 (0.210 g, 0.88 mmol, 1 eq) in dioxane. The mixture is stirred at
80°C for 4 days. Some more (4R)-4-(2-chloro-2,2-difluoroethyl)-1-
(hydroxymethyl)pyrrolidin-2-one a12R (1.5 eq) are then added and the mixture is

25  stirred for another 24 h. (4R)-4-(2-chloro-2,2-difluoroethyl)-1-(hydroxymethyl)pyrrolidin-
2-one a12R (2 eq) is added again and the mixture stirred for another 3 days. The
mixture is then diluted with dichloromethane and washed with water (2 x 25 ml). The
organic layer is dried over magnesium sulphate and concentrated under reduced
pressure to afford 1.28 g of a brown oil. The mixture is purified by reverse phase HPLC

30 (X-bridge C18, eluent: MeCN/H2O/NHg) to afford (4R)-4-(2-chloro-2,2-difluoroethyl)-1-
({2-[methoxy(2H2)methyl]-6-(trifluoromethyl)imidazo[2, 1-b][1,3,4]thiadiazol-5-
ylimethyl)pyrrolidin-2-one 31 as a yellow oil.

Yield: 36 %.
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LC-MS (MH+): 435/437.

Example 8. Synthesis of (4R)-4-(2-chloro-2,2-difluoroethyl)-1-{{2-(methoxymethyl)-6-
(trifluoromethvl)imidazo[2,1-b][1 ,3.4]thiadiazol-5-vl1(2Hg)methv|}ovrrolidin-2-one 32.
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8.1 Synthesis of (4R)-4-(2-chloro-2,2-difluoroethyl)-1-
[hydroxy(2Ho)methyl]pyrrolidin-2-one a45.

(4R)-4-(2-chloro-2,2-difluoroethyl)-1-(chloromethyl)pyrrolidin-2-one a4R (1.67 g) is
suspended in water and (5.1 ml) cooled to 0°C. After addition of a catalytic amount of
potassium hydroxide (0.03 g, 0.05 eq mol), a 10 % w/w aqueous solution of deuterated
formaldehyde is added (3.4 g, 1.2 eq mol) maintaining the temperature below 5°C.
After reaction completion (checked by HPLC), the product is quenched with sodium
bisulfite, extracted with methylene chloride and evaporated to dryness to afford 1.89 g
of (4R)-4-(2-chloro-2,2-dif|uoroethy|)-1-[hydroxy(2Hg)methyl]pyrrolidin-2-one a45.

Yield: 95 %.
LC-MS (MH*): 216/218.

8.2  Synthesis of (4R)-4-(2-chloro-2,2-dif|uoroethy|)-1-[chIoro(2H2)methyl]pyrro|idin-
2-one a46.

(4R)~4—(2-chloro-2,2-dif|uoroethyl)-1-[hydroxy(2H2)methyl]pyrrolidin-2-one a45 (0.80 g)
is dissolved in methylene chloride (5 ml) and cooled to 0°C. Thionyl chloride (0.44 g,
1.05 eq mol) diluted with methylene chloride (1 ml) is then added dropwise. After
reaction completion, the mixture is stripped to dryness to afford (4R)-4-(2-chloro-2,2-

3,



459(s 2 H, 4.52 (s, 2 H), (difluoromethyl)-2- 3.26 (m 1 H),
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diﬂuoroethyl)-1-[chIoro(2H2)methyl]pyrrolidin-z-one a46 and is used as such for the
next step.

8.3  Synthesis of (4R)-4-(2-chloro-2,2-difluoroethyl)-1-{{2-(methoxymethyl)-6-
(trifluoromethyl)imidazo[2,1-b][1 ,3,4]thiadiazol-5-yl](2H2)methyl}pyrrolidin-2-one
5 32.

(4R)-4-(2-chloro-2,2-difluoroethyl)-1 -[chloro(2H2)methyl]pyrrolidin-2-one a46 is
redissolved in dry dioxane (3.4 ml) and is added at 90°C to a mixture of 2-
(methoxymethyl)-6-(trifluoromethyl)imidazo[2,1-b][1,3,4]thiadiazole a28 (0.85 g, 1.0 eq
mol) and zinc chloride (0.27 g, 0.55 eq mol) in dioxane (5 mi). The reaction mixture is
10 stirred for 5 days at this temperature. After reaction completion and extractive work-up,
the product is purified by preparative reverse phase chromatography (eluent:
CH3CN/HoO/NH4O0H 30/70/0.1) followed by a chromatography over normal phase
(eluant: CHoClo/EtOH/NH4OH 99.5/0.5/0.05) to afford 0.46 g of (4R)-4-(2-chloro-2,2-
difluoroethyl)- 1-{[2- (methoxymethyl)-6-(trifluoromethyl)imidazo[2,1-b][1,3,4]thiadiazol-5-
15 yll(2Ho)methyl}pyrrolidin-2-one 32.

Yield: 30 %.
LC-MS (MH*): 435/437.

Table | indicates the IUPAC name of the compound, the ion peak observed in mass
spectroscopy, the TH NMR description, the melting point or onset on DSC, and the
20  alphap.

Table I: Physical Characterization of Example Compounds.

2. 86

yllmethyi}pyrrolidin-2-one 1.59 (s, 3H)

n° IUPAC NAME MH* [TH NMR & (CDCl3 otherwise| MP°C |alphap

specified) (DSC)

1 (4-(2,2-difluoropropyl)-1-{[2- 413 14.90 (m, 2 H), 4.75 (s, 2 H),
(methoxymethyl)-6- 3.52 (m, 3 H), 3.42 (m, 1 H),
(trifluoromethyl)imidazo[2,1- 2.99 (m, 1 H), 2.63 (m, 2 H),
b](1,3,4]thiadiazol-5- 2.18 (m, 1 H), 1.97 (m, 2 H),
yljmethyl}pyrrolidin-2-one 1.59 (s, 3H)

2 |(+)-4-(2,2-difluoropropyl)-1-{[2- 1413 |4.90 (m, 2 H), 4.75 (s, 2 H), 70 |+0.056
(methoxymethyl)-6- 3.52(m, 3 H), 3.42 (m, 1 H),
(trifluoromethyl)imidazo[2, 1- 2.99 (m, 1 H), 2.63 (m, 2 H),
b]1,3,4)}thiadiazol-5- 2.18 (m, 1 H), 1.97 (m, 2 H),




2.39 (m 3 H, 2.19 (dd, J:_ 141, 3, 4] t hi adi azol -5- 16.5, 8.1 Hz, 1 H),
4 (2- oni VB Nor DLt hyl) 1 4671 4,98 (s, S’ H?, ® Fepratge
({6-chloro-2-[(2,2,2- 469/ 4.01 (g, J = 8.3 Hz, ,
trifluoroethoxy)nmethyl]imdazo[2 471 3.55 (m 1 H) 3 09 (m 1H),
,1-b][1, 3,4]thiadiazol-5- 2. 71 (m 2 H, 2.46 (m 2 H),
yl }ret hyl ) pyrrolidin-2-one 2.22 (m 1 H) 25
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n° IUPAC NAME MH+ |TH NMR & (CDCl3 otherwise| MP°C |alphap

specified) (DSC)

3 |(-)-4-(2,2-difluoropropyl)-1-{[2- (413 [4.90 (m, 2 H), 4.75 (s, 2 H), 67 -0.046
(methoxymethyl)-6- 3.52 (m, 3H), 3.42 (m, 1 H),
(trifluoromethyl)imidazof2,1- 2.99 (m, 1 H), 2.63 (m, 2 H),
b][1,3,4]thiadiazol-5- 2.18 (m, 1 H), 1.97 (m, 2 H),
yllmethyl}pyrrolidin-2-one 1.59 (s, 3H)

4 |4-(2-chloro-2,2-difluoroethyl)-1- 1433/ |[(DMSO) 4.90 (dd, J=30,
{[2-(methoxymethyl)-6- 435 |9Hz, 2 H), 4.75 (s, 2 H), 3.52
(trifluoromethyl)imidazo{2,1- (s, 3H), 3.48 (m, 1 H), 3.04
b][1,3,4]thiadiazol-5- (m, 1 H), 2.71 (m, 2 H), 2.46
yllmethyl}pyrrolidin-2-one (m, 2 H),2.22 (m, 1 H)
trifiuoroacetate

5 ((4S)-4-(2-chloro-2,2- 433/ |4.90 (dd, J=30, 9Hz, 2 H}), -0.045
difluoroethyl)-1-{[2- 435 14.75 (s, 2 H), 3.52 (s, 3 H),
(methoxymethyl)-6- 3.48 (m, 1 H), 3.04 (m, 1 H),
(trifluoromethyl)imidazof2,1- 2.71 (m, 2 H), 2.46 (m, 2 H),
b][1,3,4]thiadiazol-5- 2.22(m, 1 H)
yllmethyl}pyrrolidin-2-one

6 1(4R)-4-(2-chloro-2,2- 433/ 14.90 (dd, J=30, 9Hz, 2 H), 83 |+0.050
difluoroethyl)-1-{[2- 435 [|4.75(s, 2 H), 3.52 (s, 3 H),
(methoxymethyl)-6- 3.48 (m, 1 H), 3.04 (m, 1 H),
(trifluoromethyl)imidazo[2,1- 2.71 (m, 2 H), 2.46 (m, 2 H),
b][1,3,4]thiadiazol-5- 2.22 (m, 1 H)
yljmethyl}pyrrolidin-2-one

7 |4-(2-chloro-2,2-difluoroethyl)-1- {419/ |(DMSO) 6.52 (s, 1 H), 4.77
{[2-(hydroxymethyl)-6- 421 (m, 4 H), 3.42 (t, J = 8.0 Hz,
(trifluoromethyl)imidazo[2,1- 1 H), 3.05 (m, 1 H), 2.63 (m
b][1,3,4]thiadiazol-5- 3 H),2.43 (dd, J=16.6,8.3
yllmethyl}pyrrolidin-2-one Hz, 1 H), 2.17 (dd, J = 16.6,

8.8Hz 1 H)

8 |(4R)-4-(2-chloro-2,2- 419/ |(DMSO)6.52 (s, 1 H), 4.77 154 | +0.027
difluoroethyl)-1-{[2- 420 |(m, 4 H), 3.42 (1, J = 8.0 Hz,
(hydroxymethyl)-6- 1 H), 3.05 (m, 1 H), 2.63 (m,
(trifluoromethyllimidazo[2,1- 3 H),2.43(dd, J = 16.6, 8.3
b][1,3,4]thiadiazol-5- Hz, 1 H), 2.17 (dd, J = 16.6,
yllmethyl}pyrrolidin-2-one 8.8 Hz, 1 H)




1-{[6-chloro-2- 397/ (DWMSO) 4.76 (s, 2 H), 4.74

BT L. 3, AP ERAHUB 5oy ot hy2)< (m LH). 2,08 (m 1 BFTESRgmc
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2011/ 047860PCT/ EP2010/ 006434 42 n | UPAC NAME M+ 1H NVR 6 (CDClI 3 ot herw se
speci fied) MPC (DSC) al phaD 26 (-)-1-{[6-chloro-2- 397/ (DVSO 4.76 (s, 2
H, 4.74 (59.16) -0.034 39

n° IUPAC NAME MH* |1H NMR & (CDCI3 otherwise| MP°C |alphap

specified) (DSC)

9 |(4S)-4-(2-chloro-2,2- 419/ |(DMSO) 6.52 (s, 1 H), 4.77
diflucroethyl)-1-{[2- 421  {(m, 4 H), 3.42 (t, J = 8.0 Hz,
(hydroxymethyl)-6- 1 H), 3.05 (m, 1 H), 2.63 (M,
(trifluoromethyl)imidazo(2,1- 3 H),243(dd, J=16.6,8.3
b][{1,3,4]thiadiazol-5- Hz, 1 H), 2.17 (dd, J = 16.6,
ylimethyl}pyrrolidin-2-one 8.8 Hz, 1 H)

10 |{1-{[2-(methoxymethyl)-6- 417 |(DMSO) 4.90 (m, 2 H), 4.74
(trifluoromethyl)imidazo{2,1- (m, 2 H), 3.52 (s, 3 H), 3.47
b][1,3,4]thiadiazol-5-ylJmethyl}- (t, J=6Hz, 1 H), 3.03 (M, 1
4-(2,2,2-trifluoroethyl)pyrrolidin- H), 2.65 (t, J=6Hz, 2 H), 2.23
2-one (m, 3H)

11 {(4R)-1-{[2-(methoxymethyl)-6- (417 |(DMSO) 4.90 (m, 2 H), 4.74 72 | +0.045
(trifluoromethyl)imidazo{2,1- (m, 2 H), 3.52 (s, 3 H), 3.47
b][1,3,4]thiadiazol-5-yllmethyl}- (t, J=6Hz, 1 H), 3.03 (m, 1
4-(2,2,2-trifluoroethyl)pyrrolidin- H), 2.65 (1, J=6Hz, 2 H), 2.23
2-one {m, 3H)

12 ((4S)-1-{[2-(methoxymethyl)-6- 1417 [(DMSO) 4.90 (m, 2 H), 4.74 73 -0.050
(trifluoromethyl)imidazo[2,1- (m, 2 H), 3.52 (s, 3H), 3.47
bj[1,3,4]thiadiazol-5-yljmethyl}- (t, J=6Hz, 1 H), 3.03 (m, 1
4-(2,2,2-trifluoroethyl)pyrrolidin- H), 2.65 (t, J=6Hz, 2 H), 2.23
2-one {m, 3 H)

13 |1-{[2-(hydroxymethyl)-6- 403 |(DMSO) 6.52 (s, 1 H), 4.86
(trifluoromethyl)imidazo[2,1- (s, 2 H), 4.75 (m, 2 H), 3.40
b][1,3,4]thiadiazol-5-yljmethyl}- (t, J=8.8 Hz, 1 H), 3.03 (m,
4-(2,2,2-trifluoroethyl)pyrrolidin- 1 H),2.56 (m, 1H), 242 (m,
2-one 3 H),2.15(dd, J=16.3,85

Hz, 1 H)

14 |1-{[2-(methoxymethyl)-6- 431  |(DMSO) 4.90 (s, 2 H), 4.75
(trifluoromethyl)imidazo[2,1- (s, 2 H), 3.52 (s, 3 H), 3.41
b][1,3,4]thiadiazol-5-yljmethyl}- (m, 1 H), 2.89 (dd, J = 9.7,
4-(3,3,3- 6.6 Hz, 1 H), 2.60 (dd, J =
trifluoropropyl)pyrrolidin-2-one 16.7,8.8 Hz, 1 H), 2.37 (m,

1 H), 2.06 (m, 3 H), 1.66 (m,
2H)




(et hoxynet hyl )i m dazo[ 2, 1- 399 (s, 2 H), 3.51 (s, 3H), 345
b][1, 3,41t hi adi azol -5-yl]nmethyl}- (m 1H), 2.94 (m 1 H),

4- (3,3, 3-WOMUM78G) 236 (m 1 H), 2.04 e 2010006434

trlfluoropropyl)pyrrol|d|n20ne (m 3 H, 1.65(m 2 H 27
(+)-1-{[6-chloro-2- 397/ (DVBO) 4.76 (s, 2 H), 4.74 60 +0.049
(met hoxynet hyl )i m dazo[ 2,1- 399 (s, 2 H), 3.51 (s, 3 H), 3.45

b][1, 3, 4] t hi adi azol -5-yl ] nethyl}- (m 1 H, 2.94 (m 1 H), 2.59
4-(3,3,3- (m 1 H, 2.36 (m 1 H), 2.040

n° IUPAC NAME MH+ |THNMR & (CDClg3 otherwise| MP°C |alphap

specified) (DSC)

15 [{(4S)-1-{[2-(methoxymethyl)-6- (431 |(DMSO) 4.90 (s, 2 H), 4.75 63 |+0.044
(trifluoromethyl)imidazo[2,1- (s, 2 H), 3.52 (s, 3 H), 3.41
b][1,3,4]thiadiazol-5-yllmethyl}- (m, 1 H),2.89 (dd, J=9.7,
4-(3,3,3- 6.6 Hz, 1 H), 2.60 (dd, J =
triftuoropropyl)pyrrolidin-2-one 16.7, 8.8 Hz, 1 H), 2.37 (m,

1 H), 2.06 (m, 3 H), 1.66 (m,
2 H)

16 |(4R)-1-{[2-(methoxymethyl)-6- [431 |(DMSO) 4.90 (s, 2 H), 4.75 |(63.36) | -0.026
(trifluoromethyl)imidazo[2,1- (s, 2 H), 3.52 (s, 3 H), 3.41
b][1,3,4]thiadiazol-5-yllmethyl}- (m, 1 H), 2.89 (dd, J =9.7,
4-(3,3,3- 6.6 Hz, 1 H), 2.60 (dd, J =
trifluoropropyl)pyrrolidin-2-one 16.7, 8.8 Hz, 1 H), 2.37 (m,

1 H), 2.06 (m, 3 H), 1.66 (m,
2 H)

17 }(4S)-1-{[2-(hydroxymethyl)-6- 1417 [(DMSO) 6.52 (s, 1 H), 4.84 +0.029
(trifluoromethyl)imidazo[2,1- (s,2H),4.76 (m, 2 H), 3.35
b][1,3,4]thiadiazol-5-yljmethyl}- (m, 1 H), 2.89 (dd, J = 9.3,
4-(3,3,3- 6.5Hz, 1 H),2.41 (m, 1 H),
trifluoropropyl)pyrrolidin-2-one 2.24 (m, 3 H),2.03(dd, J =

16.3, 7.3 Hz, 1 H), 1.53 (m,
2 H)

18 |4-(2,2-difluoroethyl)-1-{[2- 399 5.83(it, J=55.9,4.0 Hz, 1
(methoxymethyl)-6- H), 4.90 (m, 2 H), 4.75 (s, 2
(trifluoromethyl)imidazo[2,1- H), 3.52 (s, 3H), 3.45 (m, 1
b][1,3,4]thiadiazol-5- H),2.99 (m, 1 H), 2.62 (m, 2
yllmethyl}pyrrolidin-2-one H), 2.18 (m, 1 H), 1.97 (m, 2

H)

19 |(+)-4-(2,2-difluoroethyl)-1-{{2- 399 |5.83 (it, J =55.9, 4.0 Hz, 1 +0.041
(methoxymethyl)-6- H), 4.90 (m, 2 H), 4.75 (s, 2
(trifluoromethyl)imidazo[2,1- H), 3.52 (s, 3 H), 3.45 (m, 1
b][1,3,4]thiadiazol-5- H),2.99 (m, 1 H), 2.62 (m, 2
ylJmethyl}pyrrolidin-2-one H), 2.18 (m, 1 H), 1.97 (m, 2

H)




| uoropropyl)pyrrolidin-2-one (m 3 H, 1.65 (m 2 H) 28
6-chloro-2- 347/ (DVBO 4.82 (s, 2 H), 4.64
hoxy n¥PR1YU4A868az0[ 2, 1- 349 (m 2 H), 4.43 (m 2 H) PCH/EF2010/006434

, 3, 4] thi adi azol -5-yl ] methyl}- (s, 3 H, 3.39 (m 1H, 2.97

-fluoroethyl)pyrrolidin-2-one (m 1 H), 2.38 (m 2 H, 2.06 (m 1
1.73(m 2 H) 29 (4R -1-{[2- (hydroxynethyl)-6- 403 (DM5SO) 6.52 (s, 1
4.86 +0.039 (trifluoronmethyl)imdazo[2,1- (s, 2 H, 4.75 (m 2 H),

41

n° IUPAC NAME MH+ |TH NMR & (CDCl5 otherwise| MP°C |alphap

specified) (DSC)

20 |(-)-4-(2,2-difluoroethyl)-1-{[2- |399 |[5.83 (it, J = 55.9, 4.0 Hz, 1 -0.023
(methoxymethyl)-6- H), 4.90 (m, 2 H), 4.75 (s, 2
(trifluoromethyl)imidazo(2,1- H), 3.52 (s, 3H), 3.45 (m, 1
b][1,3,4]thiadiazol-5- H), 2.99 (m, 1 H), 2.62 (m, 2
yllmethyl}pyrrolidin-2-one H), 2.18 (m, 1 H), 1.97 (m, 2

H)

21 |4-(2-chloro-2,2-difluoroethyl)-1- 415/ |6.91 (t, J = 53.4 Hz, 1 H),
{[6-(difluoromethyl)-2- 417 |4.59 (s, 2 H), 4.52 (s, 2 H),
(methoxymethyl)imidazo[2,1- 3.26 (m, 1 H),2.86 (m, 1 H),
b][1,3,4]thiadiazol-5- 2.39 (m, 3 H),2.19(dd, J =
yllmethyl}pyrrolidin-2-one 16.5, 8.1 Hz, 1 H), 1.93 (dd,

J=16.5,88Hz 1H)

22 |(-)-4-(2-chloro-2,2- 415/ 16.91 (t, J=53.4Hz, 1 H), (73.2) | -0.156
difluoroethyl)-1-{[6- 417 |4.59 (s, 2 H), 4.52 (s, 2 H),

(difluoromethyl)-2- 3.26 (m, 1 H), 2.86 (m, 1 H),
(methoxymethyl)imidazo[2,1- 2.39 (m,3H),2.19 (dd, J =

bj[1,3,4]thiadiazol-5- 16.5, 8.1 Hz, 1 H), 1.93 (dd,
ylimethyl}pyrrolidin-2-one J=16.5,88Hz 1H)

23 |(+)-4-(2-chloro-2,2- 415/ 16.91(t, J= 53.4 Hz, 1 H), 73 | +0.162
difluoroethyl)-1-{[6- 417 |4.59 (s, 2 H), 4.52 (s, 2 H),

(difluoromethyl)-2- 3.26 (m, 1 H), 2.86 (m, 1 H),
(methoxymethyl)imidazo[2,1- 2.39(m,3H),2.19(dd, J =

b][1,3,4]thiadiazol-5- 16.5, 8.1 Hz, 1 H), 1.93 (dd,
yllmethyl}pyrrolidin-2-one J=16.5,8.8Hz, 1H)

24 |4-(2-chloro-2,2-difluoroethyl)-1- |467/ (4.98 (s, 2 H), 4.77 (m, 2 H),
({6-chloro-2-[(2,2,2- 469/ (4.01(q,J=8.3Hz, 2 H),
trifluoroethoxy)methyllimidazo[2{471  |3.55 (m, 1 H), 3.09 (m, 1 H),
,1-b][1,3,4]thiadiazol-5- 2.71 (m, 2 H), 2.46 (m, 2 H),
ylimethyl)pyrrolidin-2-one 222 (m, 1 H)

25 |1-{[6-chloro-2- 397/ |(DMSO) 4.76 (s, 2 H), 4.74
(methoxymethyl)imidazo[2,1- {399 |(s, 2 H), 3.51 (s, 3 H), 3.45
b]{1,3,4]thiadiazol-5-yljmethyl}- (m, 1H), 2.94 (m, 1 H), 2.59
4-(3,3,3- (m, 1 H), 2.36 (m, 1 H), 2.04
trifluoropropyl) pyrrolidin-2-one (m, 3H), 1.65(m, 2 H)




b][1,3,4]th!adiazol-5-y|]rrethy1}- (t, J =8.8Hz, 1 H, 3.03(m
4-(2,2,2-trifluoroethyl)pyrrolidin- 1H), 2.56 (m 1 H, 2.42 (m 2-one
3 H), 2. Wwo(dd/4dses 16.3, 8.5 Hz, 1 H 30 (4R) - 4p(2Awhé10006434 2- 436/
(DVMSO) 4.84 (s, 2 H), 4.83 di fl uoroethyl)-1-{[2- 438 (d, J = 15.3 Hz, 1
H 4.73 (d, {[ (2H3) net hyl oxy] net hy11-6- J = 15.6 Hz, 1 H), 3.44 (t, J
(trifluoronethyl)imdazo[2,1- = 8.3 Hz, 1 H, 3.07 (t, J =

42

n° IUPAC NAME MH* |TH NMR & (CDCl3 otherwise| MP°C |alphap

specified) (DSC)

26 |(-)-1-{[6-chloro-2- 397/ |(DMSO) 4.76 (s, 2 H), 4.74 |(59.16) | -0.034
(methoxymethyl)imidazo[2,1- |399 (s, 2 H), 3.51 (s, 3 H), 3.45
b](1,3,4]thiadiazol-5-yljmethyl}- (m, 1H), 2.94 (m, 1 H), 2.59
4-(3,3,3- (m, 1 H), 2.36 (m, 1 H), 2.04
trifluoropropyl)pyrrolidin-2-one (m, 3 H), 1.65 (m, 2 H)

27 |(+)-1-{[6-chloro-2- 397/ |(DMSO) 4.76 (s, 2 H), 4.74 60 |+0.049
(methoxymethyl)imidazo[2,1- |399 |(s, 2 H), 3.51 (s, 3 H), 3.45
b][1,3,4]thiadiazol-5-ylJmethyl}- (m, 1H), 2.94 (m, 1 H), 2.59
4-(3,3,3- (m, 1 H), 2.36 (m, 1 H), 2.04
trifluoropropyl)pyrrolidin-2-one (m, 3H), 1.65 (m, 2 H)

28 |1-{[6-chloro-2- 347/ |(DMSO) 4.82 (s, 2 H), 4.64
(methoxymethyl)imidazof2,1-  [349  |(m, 2 H), 4.43 (m, 2 H), 3.42
b](1,3,4]thiadiazol-5-yljmethyl}- (s, 3H),3.39 (m, 1 H),2.97
4-(2-fluoroethyl)pyrrolidin-2-one (m, 1 H), 2.38 (m, 2 H), 2.06

(m, 1 H), 1.73 (m, 2 H)

29 ((4R)-1-{[2-(hydroxymethyl)-6- 403 |(DMSO) 6.52 (s, 1 H), 4.86 +0.039
(trifluoromethyl)imidazo([2,1- (s, 2 H), 4.75 (m, 2 H), 3.40
b][1,3,4]thiadiazol-5-yljmethyl}- (t, J=8.8 Hz, 1 H), 3.03 (m,
4-(2,2,2-trifluoroethyl)pyrrolidin- 1 H), 2.56 (m, 1 H), 2.42 (m,
2-one 3 H), 2.15(dd, J=16.3, 8.5

Hz, 1 H)

30 ((4R)-4-(2-chloro-2,2- 436/ |(DMSOQ) 4.84 (s, 2 H), 4.83
difluoroethyl)-1-{[2- 438 |(d,J =15.3Hz, 1 H)4.73 (d,
{[(2Hz)methyloxy]methyl}-6- J=15.6Hz, 1 H), 3.44 (t, J
(trifluoromethyl)imidazo[2,1- =83Hz, 1H),3.07(t J=
b][1,3,4]thiadiazol-5- 8.0 Hz, 1 H), 2.63 (m, 3 H),
yllmethyl}pyrrolidin-2-one 2.43 (dd, J = 16.6, 8.3 Hz, 1

H), 2.17 (dd, J = 16.3, 8.8
Hz, 1 H)




1[1,3,4]thiadiazol-5- 8.0 Hz, 1 H, 2.63 (m 3 H),
| et hyl }pyrrolidin-2-one 2.43 (dd, J = 16.6, 8.3 Hz, 1 H, 2.17
dd, J = W6.2811/B780 Hz, 1 H) WO 2011/ 047860PCT/ EP2OEPLO064344 43 n
UPAC NAME M+ 1H NVR 5 (CDCl 3 ot herwi se specified) MPC (DSC) al phaD 31
4R)-4-(2-chloro-2,2- 435/ (DvsO 4.83 (d, J = 15.8
| fluoroethyl)-1-({2- 437 Hz, 1 H), 4.73 (d, J = 15.6
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n° IUPAC NAME MH* |TH NMR & (CDCI3 otherwise| MP°C |alphap

specified) (DSC)

31 |(4R)-4-(2-chloro-2,2- 435/ |(DMSO)4.83 (d, J=15.8
difluoroethyl)-1-({2- 437 |Hz, 1 H),4.73(d, J=15.6
[methoxy(2Ho)methyl]-6- Hz, 1 H), 3.43 (s, 4 H), 3.07
(trifluoromethyl)imidazo[2,1- (t, J =8.0 Hz, 1 H), 2.63 (m,
b]{1,3,4]thiadiazol-5- 3 H), 243 (dd, J=16.6, 8.3
ylimethyl)pyrrolidin-2-one Hz, 1 H), 2.17 (dd, J = 16.3,

8.5Hz, 1 H)

32 [(4R)-4-(2-chloro-2,2- 435/ |((DMSO) 4.84 (s, 2 H), 3.45
difluoroethyl)-1-{[2- 437 |(s, 1 H), 3.44 (s, 3 H), 3.07
(methoxymethyl)-6- (s, 1 H), 2.69-2.55 (m, 2 H),
(trifluoromethyl)imidazo[2,1- 2.63 (s, 1 H),2.42 (m, 1 H),
b][1,3,4]thiadiazol-5- 2.18 (m, 1 H)
yll(2Ho)methyl}pyrrolidin-2-one

33 |4-(2-chloro-2,2-difluoroethyl)-1- 447/ 4.94 (d, J = 16.0 Hz, 1 H),
{[2-(2-methoxyethyl)-6- 449 |4.87(d,J=15.2Hz 1 H),
(trifluoromethyl)imidazo[2,1- 3.73 (t, J = 5.5 Hz, 2 H),
b][1,3,4]thiadiazol-5- 3.49 (dd, J = 8.6, 8.6 Hz, 1
yllmethyl}pyrrolidin-2-one H), 3.41 (s, 3H),3.27 (t, =

5.5 Hz, 2 H), 3.03 (dd, J =
9.9,8.1Hz, 1H),270(m, 2
H), 2.45 (m, 2 H), 2.23 (dd, J
=15.8,8.3 Hz, 1 H)

34 |1-{[2-(2-methoxyethyl)-6- 431 14.94(d, J=15.4Hz 1 H),
(trifluoromethyl)imidazo[2,1- 4.86 (d, J = 15.8 Hz, 1 H),
b]{1,3,4]thiadiazol-5-yl)methyl}- 3.73 (t, J = 5.7 Hz, 2 H),
4-(2,2,2-trifluoroethyl)pyrrolidin- 3.48 (m, 1 H), 3.41 (s, 3 H),
2-one 3.27 (t, J=5.9 Hz, 2 H),

3.02 (m, 1 H), 2.65 (m, 2 H),
2.22 (m, 3 H)




(et hoxynet hyl ) - 6-

[ met hoxy(2H2) met hyl]-6- Hz, 1 H), 3.43 (s, 4 H), 3.07
(trifluoromethyl)imdazo[2,1- (t, J =8.0Hz, 1H, 2.63 (m
b] [ 1, 3, 4]wbizadimzssh-5- 3 H), 2.43 (dd, J = 16.6, 8.3 PCI/EP2010/006434
yl }met hyppyrrolidin-2-one Hz, 1 H), 2.17 (dd, J = 16. 3, 8.5 Hz,
32 (4R)-4-(2-chloro-2,2- 435/ (DVMBO 4.84 (s, 2 H), 3.45
di fluoroethyl)-1-{[2- 437 (s, 1 H), 3.44 (s, 3 H), 3.07

44

n° IUPAC NAME MH* [TH NMR & (CDClI3 otherwise| MP°C |alphap

specified) (DSC)

35 |1-{{2-(2-methoxyethyl)-6- 445 |(DMSO, signals obscured by
(trifluoromethyl)imidazo{2,1- solvent) 4,76 (s, 2 H), 3,70
b][1,3,4]thiadiazol-5-yljmethyi}- (t, J = 5,8 Hz, 2 H), 2,90 (dd,
4-(3,3,3- J=9,3,63Hz 1H), 242
trifluoropropyl)pyrrolidin-2-one (m, 1 H), 2,24 (m, 3 H), 2,04

(dd, J = 16,3, 7,3 Hz, 1 H),
1,53 (m, 2 H)
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Example 9 : Binding Assay to SV2A.

The inhibition constant (Ki) of a compound is determined in competitive binding
experiments by measuring the binding of a single concentration of a radioactive ligand
at equilibrium with various concentrations of the unlabeled test substance. The
concentration of the test substance inhibiting 50 % of the specific binding of the
radioligand is called the 1Cgq. The equilibrium dissociation constant Ki is proportional to
the IC5q and is calculated using the equation of Cheng and Prusoff (Cheng Y. et al.,
Biochem. Pharmacol. (1972), 22, 3099-3108).

The concentration range usually encompasses 6 log units with variable steps (0.3 to
0.5 log). Assays are performed in mono- or duplicate, each Ki determination is
performed on two different samples of test substance.

Cerebral cortex from 200-250g male Sprague-Dawley rats are homogenised using a
Potter S homogeniser (10 strokes at 1,000 rpm; Braun, Germany) in 20 mmol/l Tris-HCI
(pH 7.4), 250 mmol/l sucrose (buffer A); all operations are performed at 4°C. The
homogenate is centrifuged at 30,000 g for 15 min. The crude membrane pellet
obtained is resuspended in 50 mmol/l Tris-HCI (pH 7.4), (buffer B) and incubated 15
min at 37°C, centrifuged at 30,000 g for 15 min and washed twice with the same bufter.
The final pellet is resuspended in buffer A at a protein concentration ranging from 15to

25 mg/ml and stored in liquid nitrogen.

Membranes (150-200 pg of protein / assay) are incubated at 4°C for 120 min in 0.5 m|
of a 50 mmol/I Tris-HCI buffer (pH 7.4) containing 2 mmol/l MgClo 1 to 2 109 mol/l of
[3H]-2-[4-(3-azidophenyl)-2-oxo-1-pyrrolidinyl]butanamide and increasing
concentrations of the test compound of formula |. The non specific binding (NSB) is
defined as the residual binding observed in the presence of a concentration of
reference substance (e.g. 10-3 mol/l levetiracetam) that binds essentially all the



(s, 1 H,
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2.69-2.55 (m 2 H), (trifluoronethyl)imdazo[2,1- 2.63 (s,
2.42 (m 1 H), b][1, 3, 4]thiadiazol - 5-

(2H2) mwohyiyaaysenol i di n- 2- one 2.18 (m 1 H 33 PCT/EP2010/006434
2-chloro-2,2-difluoroethyl)-1- 447/ 4.94 (d, J = 16.0 Hz, 1 H),

(2- net hoxyet hyl )-6- 449 4.87 (d, J = 15 2 Hz, 1 H,

I fl uoronet hyl)im dazo[ 2, 1- 373(t J 55Hz, 2
]t hi adi azol -5- 3.49 (dd, J 8.6, 86Hz 1

net hyl } pyrrolidi n-2-one H), 3.41 (5453 H), 3.27 (t, J =

H) , 141,

receptors. Membrane-bound and free radioligands are separated by rapid filtration
through glass fiber filters (equivalent to Whatman GF/C or GF/B; VEL, Belgium) pre-
soaked in 0.1 % polyethyleneimine and 103 mol/l levetiracetam to reduce non specific
binding. Samples and filters are rinsed by at least 6 ml of 50 mmoV/I Tris-HCI (pH 7.4)
buffer. The entire filtration procedure does not exceed 10 seconds per sample. The
radioactivity trapped onto the filters is counted by liquid scintillation in a B-counter (Tri-
Carb 1900 or TopCount 9206, Camberra Packard, Belgium, or any other equivalent
counter). Data analysis is performed by a computerized non linear curve fitting method
using a set of equations describing several binding models assuming populations of
independent non-interacting receptors, which obey the law of mass.

Compounds of formula | according to the invention show piCsq values of at least 7.0.
Example 10. Binding Assay to SV2C.

For this assay, SV2C expressed in COS-7 cells are used under standard conditions
(see Example 6). [BH]-(+)-4-(3-azido-2,4-difluorophenyl)-1-(1H-imidazol-1-ylmethyl)
pyrrolidin-2-one is the used as the radio ligand that binds selectively to SV2C whereby
the differential binding of the test compounds is measured, the IC5gs of the test
compounds are calculated under conditions known to a person skilled in the art.

Compounds of formula | according to the invention show p!Cgq values of at least 6.5.
Example 11. Seizure models.

The following 3 seizure models are viewed to be predictive in the assessment of
compounds that are potentially useful in the control of seizures in patients with
epilepsy. In addition, the 6 Hz seizure model has been proposed to be useful for
identification of compounds possessing clinical activity in patients with refractory
seizures (Barton et al., Epilepsy Res. (2001), 47, 217-27).

11.1  Animal model of sound-susceptible mice (audiogenic seizures).

The objective of this test is to evaluate the anticonvulsant potency of a compound in
sound-susceptible mice, a genetic animal model with reflex seizures. In this model of
primary generalised epilepsy, seizures are evoked without electrical or chemical
stimulation and the seizure types are, at least in part, similar in their clinical
phenomenology to seizures occurring in man (Léscher W. & Schmidt D., Epilepsy Res.
(1998), 2, 145-181; Buchhalter J.R., Epilepsia (1993), 34, S31-541).

1



, 2 H, 3.03 (dd, J = 9.9, 8.1 Hz, 1 H, 2.70 (m 2 H) ,
m 2 H, 2.23 (dd, J = 15.8, 8.3 FE 1 H 34
- (2-WEZALKOPETORy| ) - 6- 431 4.94 (d, J 15.4 Hz, 1 HPCTEP2010/006434
u 1 , 1 H),
7 H, 2 H,
41 (s, 3 H),

2

oronet hyl )i m dazo[2,1- 4.86 (d, J =
4]t hi adi azol -5-yljrnethyl)- 3.73 (t,
2-trifluoroethyl)pyrrolidin- 3.48 (m 1 H), 3.

5.8 Hz
J = 5.

46

Male or female genetically sound-sensitive mice (14-28 g; N=10), derived from a DBA
strain originally selected by Dr. Lehmann of the Laboratory of Acoustic Physiology
(Paris) and bred in the UCB Pharma Sector husbandry unit since 1978, are used. The
experimental design consisted of several groups, one group receiving the vehicle

5  control and the other groups different doses of the test-compound. The compounds are
administered intraperitoneally 60 minutes before the induction of audiogenic seizures.
The range of the doses administered had a logarithmic progression, generally between
1.0 x 10-5mol/kg and 1.0 x 10-3mol/kg, but lower or higher doses are tested if

necessary.

10 For testing, the animals are placed in small cages, one mouse per cage, in a sound-
attenuated chamber. After a period of orientation of 30 seconds, the acoustic stimulus
(90 dB, 10-20 kHz) is delivered for 30 seconds via loudspeakers positioned above each
cage. During this interval, the mice are observed and the presence of the 3 phases of
the seizure activity namely wild running, clonic and tonic convulsions, is recorded. The
15 proportion of mice protected against wild running, clonic and tonic convulsions,

respectively, is calculated.

For active compounds, an ED50 value, i.e. the dose producing 50 % protection relative

to the control group, together with 95 % confidence limits, is calculated using a Probit

Analysis (SAS/STAT® Software, version 6.09, PROBIT procedure) of the proportions
20  of protected mice for each of the 3 phases of the seizure activity.

Compounds synthesized according to the procedure described in examples 1 to 5 and
described in table 1 are tested in the audiogenic seizure in mice, according to the
procedure described above, and are found active.

11.2 6 Hz seizure model

25  Male NMRI mice (Charles River, France) weighing 20-30 g are used in all experiments.
The animals are kept on a 12/12-h light/dark cycle with lights on at 0600 h and are
housed at a temperature maintained at 20-21°C and at humidity of about 40%. The
mice are housed in groups of 10 per cage (38 x 26 x 14 cm). All animals have free
access to standard pellet food and water before random assignment to experimental

30  groups consisting of 10 mice each. All animal experiments are done according to the
Helsinki declaration and conducted in accordance with the guidelines of the European
Community Council directive 86/609/EEC. A local ethical committee approved the
experimental protocol.



2-one 3.27 (t, J =5.9 H, 2 H), 3.02 (m 1 H, 2.65(m 2 H),

2.22 (m 3 H) WO 2011/ 047860PCT/ EP2010/ 006434 44 n | UPAC NAVE M+ 1H NWR
5. (CDCl 3votzhewoarse specified) MPC (DSC) al phaD 35 PCT/EP2010/006434

1-112- (2- net hoxyet hyl )-6- (trifluoromethyl)im dazo[?2, 1-

b][1, 3, 4] thiadi azol -5-ylinethyl)- 4-(3,3, 3-
trifluoropropyl)pyrrolidin-2-one 445 (DVBO signhals obscured by sol vent)
4,76 (s, 2 H, 3,70 (t, J =5,8 Hz, 2 H), 2,90 (dd, J =9,3, 6,3 Hz, 1 H),
2,42 (m 1 H, 2,24 (m 3 H, 2,04 (dd, J = 16,3, 7,3 Hz, 1 H), 1,53(m 2
H) Exanpl e 9: Binding Assay to SV2A 4he i nhi bition constant (Ki) of a

conpound is determned. in conpetitiye bindin xper i, ment i.;ng the
bi ndi ng of & &iGfds ’@O‘g‘gﬁc‘@ﬁﬁdg{?’f BrFegHn toﬁéﬁf‘ﬁ‘g‘égic@gcrlqgggﬁoﬁogoy('{égﬁ?#{%tri um
wi t h vari ousal.cBpileesia (200#0AS, 854-867k Riefhaloeined stimulatienui44 tnath @2 myaration
sconcentr at i pthoBbiat RABtahGidr prises hPEFS 1drHY) B deliiedby desistdnteusgitaelices

bi ndi ng of the_radi ol |qg®nd IS, cl%l | ed th?gggg. T'h(g o?fhlsl(l Iul tr)rclaw(y di ssoci ation
constant Ki (FETHINS 56890 H9gBasils LRmenedViqareR oGt % ket ising the

equat i on sof HgHenigodded URicaisef Thea(France) ¥ platedain the @esdistone elPptd¢atacol . (1972),
22, 3099'31%)nulatiorT%ril%%m%%ﬂﬁwL%Eier%ié@%%#@&@lrbarmmms@dwba@ units

wth variable steps (0.3 to 100.5 |0qg)., Assays.are perforned i nono- or
duplicate, &REHV 0”&%9% Bt %C’T‘i'mg‘éerdfa@é%a%erm? ?‘V\%n@q’pf"gaﬁ'gﬂ‘tﬁs?anpl es of
t est subst anegureSarebitenl preceded ky & boeh @O0 PRRS)ohintersp tagguetopagitadign r at s ar e

honpgeni sed (H/ﬁ& RBniRg BRA fufping) NPRRGHMAIS Blen 6hibitd fsAlrp8daloshuwdBEotiRrEY Br aun,
Germany) in 20 mpl ?I Trils-H

, pH 7.4), 250 nmmol/ 1 sucrose (buffe ); all
oper ati offs W 'B%rfr\goﬂoffé'ﬂ‘beﬁ“t%?@.("cwe'i)gﬂtfiﬁﬁggﬁg‘fsetvi"?ﬁ"c"gﬁf ﬁ'lefv Jat ea%‘”‘@o, 000 g
for 15 min. Skhub-tait. Wtitherepdiof thesejzeld, atimalstresunedheisnereliepiaieter behady.
mol /1°Tri s- He &gﬁin?enﬁl endpitiLproRLticihalrRemb atigte 1heBriimalis ofcidered
centrifuged at 30, 000 g for 15 m nn%gd lqva;stheg{egw.ce .wt Lrhr% ane buffer.
The final péPPepPraectedbliEesumaR s PYMBUPPY ARY QY MBYE 1® E8hcEht rat i on
rangi ng fromtidblation.25 ng/ M and stored in liquid nitrogen. 20Menbr anes
(150-200 Iig of protein / assay) are incubated at 4C for 120 min in 0.5 m

15 In vivo activities determined for test compounds are comprised between 0.05 mg/kg

and 10 mg/kg.
11.3  Pentylenetetrazol (PTZ) seizure model
Animals are prepared as described in example 11.2.

Pentylenetetrazol is used at the previously established CD97 dose of 89 mg/kg; a
20  convulsive dose inducing clonic convulsions of all four extremities in 97% of mice
(Klitgaard et al., Eur. J. Pharmacol. (1998), 353, 191-206). Immediately following
pentylenetetrazol injection the mice are placed individually in Perspex cages and
observed for the presence of clonic convulsions in all four extremities and tonic

hindlimb extension during 60 min period.

25



of a 50 mmol /I Tris-HC buffer (pH 7.4) containing 2 mol/1 MgCl2 , 1 to 2
10-9 nol/ 1 of [31-1]-244-(3-azidophenyl)-2-o0xo0-1-pyrrolidinyl]butanam de
and i ncr egei20g/@gsseentrati ons of the test compound of f ecmuparibioodilbe non
specific binding (NSB) is defined as the residual binding observed in the
presence of a concentration of 25reference substance (e.g. 10-3 nol/1

| evetiracetan) that binds essentially all the 45 receptors. Menbrane-bound
and free radioligands are separated by rapid filtration through glass fiber
filters (equivalent to Wiatman G-/ C or G-/ B; VEL, Belgium presoaked in 0.1
% pol yet hyl enei mi ne and 10-3 noVI |evet#dacetamto reduce non specific

bi ndi ng. Sanples and filters are rinsed by at least 6 ml of 50 mmoViI
Tris-HCl (pH . 7.4) 5buffer. The entire filtration procedure does not exceed
10 seconds pé#M§anpl e. The radi oactivity trapped onto the filters is
counted by liquid scintillation in a p-counter (TriCarb 1900 or TopCount
9206, Canberira PddedrpyrrolBdinygiimidazahiadingole dhdvativespecerding tetimlar)) themat o
anal ysis is per{edRBRAPY idnfefdTP WnBhtichRfs, NladtdrBgsrsC e rhixtukdsNg ofretahod

usi ng a set of eggatlons @escrlﬁhn%lﬁgwerpl bi ndi ng nodel s assum ng

popul ations of RCA'MEEPLRANACCTHITRT FREPEEY ng receptors, which obey the | aw
of mass. Conpounds of formula | agcording to the invention show pl C50

val ues of at least 7.0. Exanple R0 Andi ng Assay to SV2C. For this assay,
SV2C expressed in COS-7 cells areOEE?S>UﬂUer standard conditions (see
Exampl e 6). N

[31-1]-(+)-4-(3-azido-2, 4-difluorophenyl)-1-(1Him dazol - 1-yl net hyl)
15pyrrolidin-2-one is the used a8 the/radi o |igand that bi nds sel ectively
to SV2C whereby the differegﬁia PNAd\ng _ef the test conpounds is neasured,
the 1 C50s of the test conpouhds gLé\\ cul ated under conditions known to a
person skilled in the art. Conpotunds of fornula | according to the

i nventi on show pl050 val ues of at least 6.5. Exanple 11. Seizure nodels.
20The fol | owi ngwBerei zure nodels are viewed to be predictive in the
assessnent of conpounds that are potentially useful in the control of

sei zures in pat R $CW LAkyPRIHARRY at 1b&5t 3HE haIbgeh subBuéniiz sei zure nodel  has
been proposed to be useful” for identification of conpounds possessing
clinical activi dn.patients with r 4 i -

Epi l epsy Res. ( g(ﬁ?'t,h%%?]a'ﬂ%gﬂ&'2%&%&%‘1%{?{@ 1%%3%'%% @ieh%g%g@he?éepti bl e
m ce (audi ogenic,_seizures). The objective of this test is to evaluate the
anti convul sant PotiehEy-4AkACUHANBY AHCRS 088 DYoL BibsttPRle, a geneti c
animal nodel with reflex seizures. In this nodel of primary generalised

epi | epsyjo sdl. zuAesmapendtawkathglbtdaint!, wherein Rt isl a 3.2-diffverareenlyl, et2-¢hitrat i on
and the seizur esLyPRRrIS), a3 2-iRaGbethi), R2RL2-riRidThEAY, 4 B 3t RiIdorédrbpyil 6al
30phenonenol ogy to selﬁy[es_occurrlng In man (Loscher W & Schm dt D.

Epi | epsy Res. (3@d8proebyimaiglyig1. Buchhalter J. R, Epilepsia (1993), 34,
S31-S41). 46 Male or fenmal e genetically sound-sensitfive mce (14-28 g;
N=10), deri\ded frovmproubBAacsprdiion toclagn nbidry2, sehereineB<bis kher ek f t he
Laboratory of Agpusbinethihorsl tafivdedmétRaoiety.and bred in the UCB Pharnma Sect or
husbandry unit since 1978, are used. The experinmental design consisted of
several groyps, (A b oYoXe) ! ot her

gr oups d%ffgfenﬁqgggggﬂﬁgm%ﬁ@%féSﬁgggﬁggfﬁ%%&#ﬁgég%ﬁgégh s‘gfgﬂgéhinistered
i nt raper i t oneal hydreoymsithiv eegetbenvaathv. kd(GHarnethy e BethYuaMsgexyEHeki zur es.
The range of themethyses(eaziparmusioethesl)mathyib ol ®gafdtiidxyetbylpnaey.essi on,
generally between 1.0 x 10-5 noVkg and 1.0 x 10-3 noVkg, but |ower or

hi gher doses; ar g doRpb&ifh ddeolfig®S 2AY ¥f thd BleRbdihg Shifidwnilm ani mals are placed

in small cages, one nobuse per cage, Iin a sound- attenuated chanber. After a

period of orientatio f..30 second he sti ti . , ..10-20
kHz) is deliver bg '3 8?2'%3"@@88??8%" 9?%”%%832%@@‘1’%?%"%& %’%ﬁ'{gégrggtggeoréaach
cage. Dumi ng t hB$.3-wflearoribpyl Meietyri ce are observed and the presence of the 3
phases of the seizure activity namely wild running, clonic and tonic
convul si ons, i sRReCRERIEd, a FNGordbmRIGPaT tiituorahethyi Gsoigty,0t ect ed agai nst wild
runni ng, clonic and tonic convul sions, respectively, is calculated. For
active conpoundga: v e. the dose producing 50 A, protection
relative to theﬁcéﬁ€FEFﬁg¥ﬁﬂb?¢T§3%ther with 95 %confidence limts, is
calcul ated using a Probit Analysis (SAS/ STAT(r) Software, version 6.09,
PROBI T procedure) of the proportions 200of protected mce for each of the 3
phases of the seizure activity. Conpounds synthesized according to the
procedure described in exanples 1 to 5 and described in table 1 are tested
in the audi ogenic seizure in mce, according to the procedure descri bed
above, and are found active. 11.2 6 Hz seizure nodel 25Male NMRI m ce

o -~ p— NN NN - e ——



10with rearing, forelinb automatic novenents and cl onus, tw tching of the
vi brissae, and Strub-tail. At the end of the seizure, animals resune their
nor mal exYWOIPH{B780behavi or. The experinmental endpoi nt PETHPEIIEOP¢Hdh

agai nst the seizure. The animal is considered to be protected if it resunes
its normal exploratory behavior within 7 s fromthe stimulation. 15In vivo
activities determned for test conpounds are conprised between 0. 05 ny/kg
and 10 ng/ kg. 11.3 Pentyl enetetrazol (PTZ) seizure nodel Animals are
prepared as described in exanple 11.2. Pentylenetetrazol is used at the
previously established CD97 dose of 89 ng/kg; a 20 convul sive dose inducing

a1 Bur 3. pndion R padiibo 568 b Herefind it eGPy WPl PETRE

pent yl enet et r azebmprigingct i on the nmice are placed individually in Perspex

cages and obser yqd »f fifuof R 1y EOP)-6- (G bInSIhgNidadojalk f our
extremties and ?onl UOdb &b S{?gﬂ?ﬁ‘e 9 3?| ng Léo mnwgerlod 25 48

C ains 1.2-0xo- fl[lﬁ ﬁ'&'??'ﬂ?cﬂﬁfy Wﬁf“aﬁ%yé?ﬁ‘i"&g i%%ol e derivatives according to
fornula I, their rg,ﬂ'%r B fnd

m xt ures, or a éﬂ r%@ﬂu?qcaf'})@oﬂgé@mtﬁﬁ’ﬁm& I"t ﬁnﬂgrgggrf%@gmm (0 wherein
RLis a ClL 4 al R 36&5?!?@??9'15@"]5‘@”3/5%10"%%3 9941 ogen substituent; R2 is
either a hal ogen, gr 4 al k I n

substi tuent; (1)9(5§6%&'3r°5f%w c{?wfﬁquggmﬁ Pég@?‘;%ﬁgﬁ%@ ﬁog?(gaor al koxy
substituent. 102][A366hfp@am5a/dimﬂul}mrov@n teem 1, wherein RL is a

2, 2-di f| uor opr opyl or oet a 2,2-difluoroethyl, a
2,2, 2-trifl uoroét(f?lﬂ"oroaz%délugrofmy%%d%rw tg% "B 2-fluoroethyl moiety.

3. A conpaund ac ¢ctidtirergethyl)irldazef?,1-biit . 324 ]thiskiarelisyIREthydpwrdidier2-enechl oro, a

di fl uoronmet hyl fnugrohtdthbuor onet hyl noiety. 154. A conpound according to any
of the preceding clains, wherein R3 is either a hydroxynethyl, a

net hoxymet hyl , 4) (Q(Iﬂ&jwlwé byl ditloofsastiyiyil-{[2-emetebtyoreyyBid2) net hyI a
(2,2,2-trifl “Oryﬁﬁ@?ﬁétﬁg fifida éﬁ:g[? ’%Eﬂm%&tdwrnémh}s%)’ondmi oAneCOWDOUHd

according to an ece
2,2-difl uor opr o PR)-4-@- &ﬂ&&b@fd}ﬂ&;&ﬂﬁwfi H2h&thbymettdl)s-2, 2-tri f uoroet hyl or

fl h |
O AR DB TRRSL Yl S A BRI oAbl Bpeusi | or 2
according to any ®lnioRez BIdikeettg) Sl {-FHdreRntsthle-{ifRiSkdriéh )ifidBzdl2APr | Si ng
4-(2,2-difl uoroB}[bﬁfﬂ“aﬁ'aﬁ'? IRt BRY I8~ (t ri f I uor onet hypi i dazo[ 2, 1-
opL1. 3 althiad a4 rog éﬁllclr L ogyétlﬁ@l Ric rh%é Qﬁethé

5(+)-4-(2, 2-d g -1- q(x tnfluororrethyplmdazo
[2,1- b][1,3, 4] triflugriorast Y')Jratdf;qu[ 91%‘9@#@??'&\/ “YimetiyHayrrolidin-2-one;

-)-4-(2,2-di fl t.h fl hyl )i m d
() i R BB o b A RO IEA R B b 1 vororet byl m dace
4-(2-chloro- 2, Z(MilddrmetbmlmsdlaP[&J{t{][2%%taﬁl@)z?'rﬁellmﬁﬂ)w}eyrfolIdln20ne

éggt [ Ir T :c Fﬁg?gég%&g—@@ﬂ%ﬁiggthyl) 6- (tn}luorom]e Ol l%(lj azo[%|1 gjﬁysl ,l]ﬂ:,e anyzoﬁgyr rolidin-2-

(4S) - 4- ( 2- chl or ghBetBylHaf(2, Bartomdrgdﬂ)yl)myr{c[ham(ammoxyrret hyl ) - 6-
(trlfluororrethyl)lmdazo[z113]5134th|ad|azol I|rreth prrolldln 2-
one; (4R)- 4- (2- ¢4hor-d2-fmethemymetietmiipiomery) QU'@?%’(% Wh@f‘ﬁ%}P%

15(trifl por onet Ryhpthpn-daz,0[22rifluctdethydphtdiiinadomg ol - 5-yl ] et hyl }pyrrol i di n-2-
one;

4- (2- chl or 0- 2, 2{4B)f1-{iRtroethdwyimetiyl){g- Griflubspeethvi) imidanp(2), 1-BIl . 8. AlthiadiazabRet hyl ) i mi
dazo[ 2, 1- 13] [ 1yfnéhyihbaslbazaiucosthlipcdiinpyisg ol i di n-2- one;

1-{[2-(hydroxymethy!)-6-(trifluoromethyl)imidazo[2,1-b][1,3,4]thiadiazol-5-
ylimethyl}-4-(2,2,2-trifluoroethyl)pyrrolidin-2-one;

30 1-{[2-(methoxymethyl)-6-(trifluoromethyl)imidazo[2, 1-b]{1,3,4]thiadiazol-5-
ylimethyl}-4-(3,3,3-trifluoropropyl)pyrrolidin-2-one;
(4S)-1-{[2-(methoxymethyl)-6-(triflucromethyl)imidazo[2,1-b][ 1,3,4]thiadiazo!-5-
ylimethyl}-4-(3,3,3-trifluoropropy!)pyrrolidin-2-one;



(4R)-4-(2-chloro-2,2-difluoroethyl)-1-

([2-
(tnfluororrethyl%lmdazo[z 1-b][1,3,4]thi
yl
t

(hydr oxynet hyl ) - 6-

di azol -5-ylinmeth rrolidin-2-o0
1-{[ 2- (hydr ox?%ﬁ%‘%m%@“

adi azol - 5-yl ] net hyl } pyrrolidi n- 2-

ne; 20(4SYORVP4 or 0- 2, 2- di f1 uor oet h
(trifluoromethyl)imdazo[2,1-1D[1, 3, 4]
one;

1-{[ 2- (met hoxynet hyl )-6-(trifluoronethyl)imdazo[ 2, 1-141, 3, 4]t hi adi azol - 5-
ylJmethyl }-4-(2,2,2-trifluoroethyl)pyrrolidin-2-one;

(4R) - 1-{[ 2- (et hoxymet hyl )-6-(trifluoronethypi mdazo[2,1-13][1, 3, 4] thi adi az
ol -5- 25yl ]methyl}-4-(2,2,2-trifluoroet ppyrrolldln 2-one,

(o) 1 2 et bt RSP N e S a2 1 o a2

-{[ 2- (hydr oxyrret)ﬂiyie)WBA((ﬁr&fflﬂﬂmfmrem){wv'wmrrﬁarz&)[2 1-141

a
|

i
)
hi

, 3, 4] t hi adi azol - %1 ‘(h 22tr|fluoroethy pyrro %I
301-{[ 2- ( met hoxy(ﬁﬁ)( h){,[?)(h ’c(’%’?“ie yOSHBHE ARSI H&dz”éfl 17010 4] aﬁ’]atzﬁll 5ddl azol - 5-
yl ] met hy11- 4- ( 3,y@mathyh4f (B13a-wiflucogy bpydpyrraidingd-one2 - one;
(4S)-1-{(2-(nmet hoxymet hyl )-6-(trifl uoronethyl)im dazo[2, 1- b][l 3, 4] thi adi az
ol -5- ylifet hyl }& (z&?( gflapracthyl)- - {[%rémetbiawwf)yaﬁﬂrmUPme)m@azo
(4R) - 1-{[ 2- (met hapt\apsthklakolG-yinidtiyiiparsiamtdyme, | m dazo[ 2, 1-b] [ 1, 3, 4] t hi adi az
ol -5- ylimethyl}-4-(3,3,3-trifluoropropyl)pyrrolidin-2-one;
(49) - 1-{[ 2- ( hy dr(exg@2Hifibyrogthyh-i {2H ethomen ethyl)-6-(riterapen)imidpzo(2, 1-
, 3, 4] t hi adi azol -py 3}/4]&1raataawléyuﬂne&r?ynéyr%nwnté bAOTseRepRY! ) pyrrol i di n- 2- one;
54- (2, 2-di fluoroéthyl)-1-{[2- (et hoxymet hyl )-6-(trifluoromethyl)im dazo[2, 1
- 13][1,3,4]thi a(ejma(zaj du&joydae]tmm)thma Jrpsthoxoim ety -82¢triflueromethyl)imidazo[2,1-

(+)-4-(2, d| f | B;
-{[ 2- (rret oxyr ne ‘§ tr|5f¥Encgartrgr%g}/r %}lgﬁnrﬁ ?jn;zbs mer
141, 3, 41t hi adi azp zc%df@mtdmdo}déww)ql f[@l(dm%rmr\yu)@orrer A;
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141, 3, 41t hi adi az @ aﬁlo}mtztmfh}ow gﬁw &ls .f%b%eethw somer B;

hl hyl
?m(atz hgxy(r)nret('; lhiplzrﬁhﬁg?g‘?ré&%'ﬁ%fg@h% ?(i(f] ?gﬁazﬁﬁ'lr’f?ﬁyﬁk}){@%w 1% n- 2- one;
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15( +) - 4- (2- chl oAm%*%m&%ﬂhmdaal%%bjﬂ B.4fthigdiage B igtes PP RIaD:2-one;

(met hoxymet hyl ) i

, 3, 4] t hi adi azol - %]erégﬁyq#)pyre}hgpnd & Cgoro e [(2 2.2-
4- (2-chl oro- 2, 2-tdimr@6m@mwhw]mdaze{261 b]h’l @)ﬂlﬁh@dl?z(oﬁ’ll)fze'fhﬂmyﬂpmw é’@tnﬁoxy) m
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- 141, 3, 4kt hi adi 43.6/3-t5Hudréprepyipirfolidin- 2 -one;
20( 3, 3, 3- trlfluoropropyl) rrolidin-2-
(-)-1-{[ 6- chl or ¢2)2: {{ﬁ‘nﬂwe WVTPWVIB@P@FQM Rl § 4ithiadiazol-5-ylimethyl}-4-

, 3, 4] t hi adi azol -(83trifitrdprdgylpyrrdlidin@-ne; ri f 1 uor opropyl ) pyrrol i di n-2-one;
(+) 1 -{[6-chloro-2-(methoxymet hyl )i midazo[2,1 -141

, 3, 4] t hi adi azol {(5-{{[$rbipreyd-fmethoxymetyBimidazo{2,bblbl3 dltyadigaet-polinaihil-2- one;
251 {[6 chl or oy Qs@mmw)tﬂ{rmﬂh@&cw 1
-b][1, 3,4)thiadi azol -5- Amet hyl}-4-(2- fluoroethyl)pyrrolidin-2-one;
(4R) - 1- {pQ ( hy driefféycréer2-(nefcxymethimidazeR iyt 1 33 ez a); Sty Imgtiyl34-4-t hi adi az
ol -5- yUnet hyl }-ﬂﬁo,()gthgm%,r,gnd,,ﬁ bypeoet hyppyrrol i di n-2-one;
(4R)-4-(2-chloro-2,2-dif l'uoroethyl )-1 -{[2-{[ (2H3) et hyl oxy] n et hyl}-6-
30(trifluoronet hlym)h {[B{iﬁ/ﬂﬁ{xgméthyllaél(tnﬂuoromethyl )imidazo[2,1-b][1,3,4]thiadiazol-5-

3, 4] t hi adi azol |
(4R)]4 (2-chi or dﬁ’ﬁg{ﬁ’l"ggf il ‘{1‘9 wfor(%gﬁpngPﬂdxy(ZHZ) et hyl | - 6-

(trifluoronet hygemi4ezdiidoP, zdﬁlllﬁoloethyl) 1-{[2-{[(2H3)methyloxy]methyl}-6-
, 3, 4] t hi adi azol
(4R) - 4- (X chl oré‘r'ﬂa/%‘IS’HFWﬁ%%é?lﬁyrtﬁbﬁv‘ﬁ{"?d %k%ém'wff‘?"dé‘%f"??fl uor omet hy
)7 o5 02002, 1 (L4 Rortdrb ool {BAHEkORI Y by et | 0 n-2- one
4-(2- chlor022d|fluoroeth g{ net hoxyet K}
(trifluoromethyl tflflyﬁrgggta[/l)gmpazg]zpi 1,3,4]thiadiazol-5- yl}met yl)pyrrolidin-2-one;
, 3, 4] t hi adi azol -5-yl | net hyl } pyrrolidin-2-one; 51
-{[2-(2- met hoxyet hyl )-6-(trifluoronethypi mdazo[2,1 -b][1
, 3,4] thi adi azol -5- yl]nethyll-4-(2,2,2-trifluoroethyl)pyrrolidin-2-one; and
1 -{[2-(2-methoxyethyl)-6- (trifl uoromethyl)inmdazo[2, 1 -b][1
, 3, 41t hi adi azol -5- yl]nmethyl)-4-(3,3,3-trifluoropropyl)pyrrolidin-2-one.
7 A corrpound accor d| ng to any of cI a| s 1 to 6 for use as a rredl canent .
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51
(4R)-4-(2-chloro-2,2-difluoroethyl)-1-{[2-(methoxymethyl)-6-(trifluoromethyl)-
imidazo[2,1-b]{1,3,4]thiadiazol-5-yl](2H2)methyl}pyrrolidin-2-one
4-(2-chloro-2,2-difluoroethyl)-1-{[2-(2-methoxyethyl)-6-
(trifluoromethyl)imidazo[2,1-b][1,3,4]thiadiazol-5-yllmethyl}pyrrolidin-2-one;
1-{[2-(2-methoxyethyl)-6-(trifluoromethyl)imidazo[2,1-b][1,3,4]thiadiazol-5-
yllmethyl}-4-(2,2,2-trifluoroethyl)pyrrolidin-2-one; and
1-{[2-(2-methoxyethyl)-6-(trifluoromethyl)imidazo[2,1-b][1,3,4]thiadiazol-5-
ylimethyl}-4-(3,3,3-trifluoropropyl)pyrrolidin-2-one.

A compound according to any of claims 1 to 6 for use as a medicament.

A pharmaceutical composition comprising an effective amount of a compound
according to claims 1 to 6 in combination with a pharmaceutically acceptable

diluent or carrier.

A compound according to any of claims 1 to 6 for use in the treatment of

refractory epilepsy patients.



