WO 2011/ 023667PCT/ EP2010/ 062281 CARBOCYCLI C GLYT1 RECEPTOR
ANTAGONI STS The present invention relates to the use of a conpound of
general fwormm@2b6672 RL R-N H O \ X wherein R / R2 areTinrd@peszient | y
from each ot her hydrogen, |ower alkyl, -CH2)0-cycloal kyl for o being 0 5or
1, or are benzyl or heterocycloalkyl; d- R and R2 are together with the
N-atomto which they are attached a ring containing (CH2)3-, -(CH2)4-,
-(CH2)5-, -(CH2)2-0-(CH2)2-, -(CH2)2-S-(CH2)2-, (CH2)2-NR-(CH2)2-,

-(CH2) 2-C(0)-(CH2) 2-, -(CH2)2-CF2-(CH2)2-, -CH2-CHR-(CH2)2, -CHR-(CH2)3,
CHR- (CH2) 2-CHR-, or is the ring 2, 6-diaza-spiro[ 3. 3] heptane-2- 10carboxylic
acid tert-butyl ester and R is hydroxy, hal ogen, cycloal kyl, or C(0) O- | owner

?L&él;alXLix‘y,(Tﬁ&ércaﬁﬁﬂﬂékaﬁﬁﬁiéé%éﬁﬁﬂ%éﬁé&%ﬁ AR

al koxy, lower alkyl, halogen and 15 nis 1 or 2; or to a pharnaceutically
acceptabl e acid addltlon salt, to a racemc mxture, or toits

cor r es JaedresgnicRIion elaiss Ende asc o ¢aratound ofeensraliermade [ or t he

manuf acture of a nedi cament #

R N H o FR°
A

X ®Y,

wherein
R'/R* are independently from each other hydrogen, lower alkyl, -CH,),-cycloalkyl for o being 0
5 or 1, or are benzyl or heterocycloalkyl;
or R' and R” are together with the N-atom to which they are attached a ring containing
—(CHz)3-, (CH2)4-, —(CHy)s-, ((CH;),-O-(CH3);-, ((CH),-S-(CH;),-,
—(CH3),-NR~(CH3),-, (CH;),-C(0)-(CH;),-, (CH;),-CF;-(CH;),-, -CH,-CHR-(CH,),,
-CHR-(CH);, CHR-(CH,),-CHR-, or is the ring 2,6-diaza-spiro[3.3]heptane-2-

10 carboxylic acid tert-butyl ester and R is hydroxy, halogen, cycloalkyl, or C(O)O-lower
alkyl;

X 18 (CHy)s4-, (CHz)3-, (CHy)2- or —CHj-;
R’ is S-lower alkyl, CFs;, OCHF,, lower alkoxy, lower alkyl, phenyl, cycloalkyl or halogen;
R’ is CFs, lower alkoxy, lower alkyl, halogen and

15 n is1or2;
or to a pharmaceutically acceptable acid addition salt, to a racemic mixture, or to its
corresponding enantiomers and/or optical isomers thereof for the manufacture of a medicament
for the treatment of psychoses, pain, dysfunction in memory and learning, attention deficit,
schizophrenia, dementia disorders or Alzheimer’s disease.

20

Furthermore, the present invention relates to new compounds of formulas IA and 1B,

which are encompassed by formula I, for example the following compounds:

25



for the treatnent of psychoses, pain, dysfunction in nenory and | earning,
attention deficit, schizophrenia, denentia disorders or Al zheiner's

di sease. W0 2011/026a67t her nore, the present invention rel aPes/EPe010®228DMTPOUNIS
of formulas I A and I B, which are enconpassed by fornula I, for exanple the
foll owi ng compounds: WD 2011/ 023667PCR-EP2010/ 062281 -2- Conpounds of
formula IA: 2 RLRNHO S\ xi wherein 5 R/R2 are independently from each
ot her hydrogen, |ower al kyl, -CH2)0-cycloal kyl for o being O or 1, or are
benzyl or heterocycloalkyl; or R and R2 are together with the NNatomto
whi ch t hey C&f@oéﬂ%/ fHeemaadAhg contai ning (CH2)3-, 4CH2)4-, -(CH2)5-,
4CH) 2- 04CI—|2) 2-, 4CH2) 2- S- (CH2) 2-, 1 (CH2) 2-NR- (CH2) 2-, 4CH2)2-C(0)-(CH2)2-,
-(CH2)2-CF2-(CHZ)2-, - CH2- CHR- (ZeH 10: - CH2) 3, CHRACH2) 2-CHR-, or is
the ring 2,6-diaza-spirp[3.3] arBoxylic acid tert-butyl ester
and R is hydroxy, hal ogen, cycloa\MX 'N 0- Iovver al kyl; Xis -(CH2)4-,
4CH2) 3-, -(CH2)2- O R4is CF3, lo gHko al kyl , haI ogen and

TIA

wherein
5 RYR? are independently from each other hydrogen, lower alkyl, -CH,).-cycloalkyl for o being 0
or 1, or are benzyl or heterocycloalkyl;
or R' and R” are together with the N-atom to which they are attached a ring containing
—(CHz)3-, (CH2)4-, —(CHy)s-, ((CH;),-O-(CH3);-, ((CH),-S-(CH;),-,
—(CH3),-NR~(CH3),-, (CH;),-C(0)-(CH;),-, (CH;),-CF;-(CH;),-, -CH,-CHR-(CH,),,
10 -CHR-(CH;);, CHR-(CH;),-CHR-, or is the ring 2,6-diaza-spirp[3.3]heptane-2-
carboxylic acid tert-butyl ester and R is hydroxy, halogen, cycloalkyl, or C(O)O-lower
alkyl;
X 18 (CHy)s4-, (CHz)3-, (CHy)2- or —CHj-;
R’ is CFs, lower alkoxy, lower alkyl, halogen and
15 n is1or2;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomers and/or optical isomers thereof.

Compounds of formula IA-1:

20 IA-1
wherein
R* is CF3, lower alkoxy, lower alkyl, halogen and
n is1or2;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding
25 enantiomers and/or optical isomers thereof.
Examples for compounds of formula [A-1 are

cis-2-methoxy-6-methylsulfanyl-N-2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide



15 nis 1 or 2; or a pharmaceutically acceptable acid addition salt, a
racem c m xture, or its corresponding enantioners and/or optical isoners

t her eof . worppoums&7of formula 1A-1: 20 [ A1 wherei n ReCI/BBE®O/06128£T

al koxy, |ower alkyl, halogen and nis 1 or 2; or a pharmaceutically
acceptable acid addition salt, a racenid mixture, or its corresponding 25
enantioners and/or optical isonmers thereof. Exanpl es for conpounds of

for nul %1SLZ3-nith:ylﬁllfan I-N-(2-pyrrolidin-1-yl-cyclohexyl)-4- trlﬂuorornethyl benzamide
ci s- 2- net hoxy-6 IsuI anyl -N-2-pyrrolidin-1-y ¥c|ohex yl)-4-trifluorom

et hyl - tﬂérpz%%réhow mmlmfaeﬂ?h%@mmzbdmf bslzczs@iohﬁgy 4-trifluoromethyl-

ci s-2-gephyligul fanyl - N-(2-pyrrolidin-1-yl-cycl ohexyl)-4-trifluoromethyl-ben
zam de

(-) - ci g+Reivtinothyx B-6rmatthylsslinfyhhy (2~ NriRidint rydlcy do hexidyd-trifiorehetkyl-) - 4-tri f
uoronethylbegzanide

(+) -Xi depzaRteoxy- 6 met hyl sul f anyl - N-(2-pyrrolidin-1-yl-cycl ohexyl)-4-trifl
uor omet hylis > 3 ARNEAMNIEN-(2-pyrrolidin-1-yl-cyclohexyl)-4-trif] thyl-b

(-)-ci ts(r)Z 1mat h ?};s]ﬁlﬁ 2 (N_pyrro ) %nr ol gi}llcn0 163(3}/,)- cy T uSmemxe % A?ntza}rflf | uor onet hyl
- benzam-methylsulfanyl N—((01s 2- pyrrohdm-l -yl-cyclohexyl)-4,6- bls-trlﬂuorornethyl benzamide or

ﬁy{mt hl%li}j‘z:ngf‘éaﬂﬁwly_ nglfﬁ (%ms% 20 E%&l 119—'1nyl =y fohe}}ly(i) 2 %eb QI lﬂ}ﬂuororne yl ‘E)ernlzzlrlnyd%r omet

(+)-2-methyl sul fanyl -N-((ci s)-2-pyrrolidin-1-yl-cycl ohexyl)-4,6-bis-trifluo
r onet hyl - bé???a}?nua‘és‘é‘fcfﬁ%‘&}ﬁ&é?of formula IA-2: 10

o)
N H S—
SIREE

R* is CF3, lower alkoxy, lower alkyl, halogen and

10

wherein

n is1or2;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding
15 enantiomers and/or optical isomers thereof, for example the following compounds:
2-Methoxy-6-methylsulfanyl-N-((1RS,2SR)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-
benzamide
(-)-2-methoxy-6-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
(+)-2-methoxy-6-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
20 (+)-2-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
(-)-2-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
cis-2-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide
(+)-cis-2-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide or
(-)-cis-2-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide.

25 Compounds of formula 1A-3:

(0]

gl

IA-3

wherein



| A-2 wherein R4is CF3, |ower al koxy, |lower alkyl, halogen and nis 1 or 2;
or a pharmaceutically acceptable acid addition salt, a racem c m xture, or
its correaspandingeet5 enanti onmers and/ or optical isonersPpPCch@peab/061281
exanpl e the foll owi ng conpounds:

2- Met hoxy- 6- net hyl sul fanyl - N- ((1RS, 2SR¥#-2-pyrrol i di n-1-yl -cycl opentyl)-4-tr
i fl uoronet hyl benzam de

(-) , ﬁ lrlé{zoﬁ?om)/e ﬁgs@nhyﬂtgwfrmrw&h Mhé2nyRlysdeal ofichalkyl LERY)Rcoslenkyllbr 4-bbinkfol uor
onet nyl -penzam ae
(+) - 2- met hoxy 1 eorase hgnzyLiex kaigoexglqadkydy r r ol i di n- 1-yl - cycl opent y1) - 4-tri fl uor

onet hylysben .d
(+)-2- r%;t hyl%éggﬁ’gon\i%al&o(}% ISWF Sllkﬂiih%l- %%?I}dcycl opentyl)-4-trifluoronethyl-be
nzam de is1or2;

-)-2-met hyl sul fany| - N-(2-pyrro|idin-1-yl-cycl opentyl)-4-trifluoronethyl-be
E\Z;rﬁ derap arrnaceutic%{ly acc(epta%}/e ac?(l a(ijdlition sa¥[, a ra%em?cpmpxtgre,) or its correspondglg Y

Ci S-2- L Mensid SR oftfeh dsaMErs Bl itNfol e¥drRY BloB RN Mb)cothpBudsS- L ri f 1 uor onet

hyl - benzam de

(+) - ci si2NrRiclyylbbutlyfaamyd-cPé1¢1Rxpl)r2-oiethdk p-6imythy sylddrypdrryliprofmedhydi s-tri f | uor
onethyl-benzanide or

(-)-ci QBARIIRY | sul fanyl - N-(2-pyrrolidin-1-yl -cycl opentyl)-4, 6-bis-trifl uor

omet hyly. @R@gﬂ@ag@%%&fp@ H8-cOE 1o h K MU -ehctHyxF-6- MBI B Fany 1 A= Biflu¥dmethyl-
2011/ 023667PCT/ EP2010/ 062281 -4- R/ are independéntly from each other
hydHbgéanzangdeer al kyl , - CH2) 0-cycl oal kyl for o being 0 or 1, or are benzyl

or het ?LP—M&'—c%%io%gllltillarl?ﬁlilos-c%ghexlyﬁyfrrne&llo)ig}g-)éymetil?lvs\ﬁlrfanayll-ﬁ%llriﬂugraolmoe%%lrl]- and

benzamide.

Compounds of formula 1A-4:

R’ 0
R~N N S—
SRer

1A-4

15  wherein

R'/R* are independently from each other hydrogen, lower alkyl, -CH,),-cycloalkyl for o being 0
or 1, or are benzyl or heterocycloalkyl;

R* is CF3, lower alkoxy, lower alkyl, halogen and

n is1or2;

20 or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding
enantiomers and/or optical isomers thereof, for example the following compounds:
N-((1RS,2SR)-2-cyclobutylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzamide
(-)-cis-N-(-2-cyclobutylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-

25 benzamide
N-((1RS,2SR)-2-cyclopentylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzamide
(-)-N-(2-cyclopentylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzamide or

30 N-((cis)-2-cyclopentylamino-cyclopentyl)-2-methylsulfanyl-4,6-bis-trifluoromethyl-benzamide.



nis 1 or 2; 5 or a pharmaceutically acceptable acid addition salt, a
racem c m xture, or its corresponding enantioners and/or optical isoners

t her eof , Wonoexasg@lie t he foll ow ng conpounds: PCT/EP2010/062281
ci s-N-(2-cycl obut yl am no- cycl ohexyl ) - 2- met hoxy- 6- net hyl sul fanyl-4-trifluoro
met hyl benzam de -5-

N ((1RS, 2SR) - 2- cycl opent yl am no- cycl ohexyl ) - 2- met hoxy- 6- net hyl sul fanyl -4-tr
i fluoronethyl- 10 benzam de or
(+)-N—(2-cyc|openty|anino-cgclohexyl)-2-nethoxy-6-nethy|sulfany1-4-trifluor
onet hyl benX@mneendcfifpsuadBof fornula 1A-4: 1A-4 15 wherein R/R2 are

i ndependently from each ot her hydrqgen, |ower al kyl, -CH2)0-cycl oal kyl for
o being O or 1, or are benzyl _or terocyclQAl kyl ; R4is CF3, |ower alkoxy,

| ower al kyl, hal ogen and nis RoN2:H20C
acid addition salt, a racem c m xt
and/ or optical isoners thereof, foXe
N ((1RS, 2SR) - 2- cycl obut yl am no- cycl opentyl
i f1 uoronet hyl benzam de

(-)-ci sy¥rdin 2- cycl obut yl am no-cycl opentyl) - 2- net hoxy- 6- met hyl sul fanyl-4-tri
fluorongt hyl - 25 benzam de '

N- ( (LR BSRproindgrandptbit Jomeprefootbgichysipeseny loyep alinst Holy).-Gyelealkyl forp bagl0- 4- t

rifluoromethylb ' :
(-)-N-( 2- cy@lép‘gpn g%“%&%%?%%rf’c S94) - 2- met hoxy- 6- met hyl sul f any1-4-trif1 uo
ronet hyl benzaii' ded 8 adQogether with the N-atom to which they are attached a ring containing
N—((cis)-2-cyc|open&ééanino-cyclo entyl)-2-nmeth Isulfanﬁl-4,6-bis-trifluoro
met hyl - benzahide- — 201 11002667 EP2S Th) 0645 8h)-5-(Coh)x-

—(CH),-NR~(CH,):-, <(CH,),-C(0)~(CH,),-, ~(CH,),-CF~(CH,),-, ~CH,-CHR-(CH,),,

10 -CHR-(CH;);, CHR-(CH;),-CHR-, or is the ring 2,6-diaza-spirp[3.3]heptane-2-

<\corresponding enanti oners
n:pfgllomﬁng conpounds:
’-nethOﬁg-G-nethylsulfanyl-4-tr

carboxylic acid tert-butyl ester and R is hydroxy, halogen, cycloalkyl, or C(O)O-lower
alkyl;
X 18 (CHy)s4-, (CHz)3-, (CHy)2- or —CHj-;
R* is CF3, lower alkoxy, lower alkyl, halogen and
15 n is1or2;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding
enantiomers and/or optical isomers thereof.

Compounds of formula IB-1:

20  wherein
R’ is CFs, lower alkoxy, lower alkyl, halogen and
n is1or2;

or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomers and/or optical isomers thereof.

25 Examples for Compounds of formula IB-1 are
cis-2-cyclopropyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide
(-)-cis-2-cyclopropyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide



-5- Conpounds of fornmula IB: IB wherein 5 R/R2 are independently from
each ot her hydrogen, |ower alkyl, -CH2)O0-cycloal kyl for o being O or 1, or
are benzywoaniies@rocycl oal kyl ; or R and R2 are toget hecTmpeéroobz2sN- at om
to which they are attached a ring containing (CH2)3-, -(CH2)4-5 -(CH2)5-5
-(CH2)24)-(CH2)2-5 - (CH2) 2-S- (CH2) 2-5 -6-CH2) 2- NR- (CH2) 2-5

- (CH2) 2- C(0) - (CH2) 2-5 - (CH2) 2- CF2- (CH2) 2-5 - CH2- CHR- (CH2) 25 10- CHR- (CH2) 3,
CHR4CHz}?-m@lﬂE%yc1@&op>&N-tmpyﬂragmz,1 ?fl@lyalbﬁe:@ﬂ)) -4-pfiBuorb el RBezdmideastboxyl i ¢

acid tert-butyl ester and roxy, hal oge cIoaIkyI or C(O)O | ower
al kyl ; 2>@20101(r@121)1>i((c@é42>)®hdm-4mh@ydoﬁwl)ﬂhgwaﬂﬁ/ uorespgshylheresryide) ower

al kyl, halogen and 15 nis 1 or 2; or a pharmaceutically acceptable acid
addi tion s&lompoandsefdiinulailRure, or its corresponding enanti oners and/ or
optical isomers thereof. Cbnpounds of formula IB- 1. IB 1

§50. 5%

R* is CF3, lower alkoxy, lower alkyl, halogen and

5 wherein

n is1or2;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding
enantiomers and/or optical isomers thereof, for example the following compounds:

10 2-cyclopropyl-cis-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
(-)-2-cyclopropyl-N-cis-(-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide and (+)-2-
cyclopropyl-N-cis-(-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
cis-2-cyclopropyl-6-ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide
(-)-cis-2-cyclopropyl-6-ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide

15  (+)-cis-2-cyclopropyl-6-ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide
2-cyclopropyl-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide
2-cyclopropyl-6-methoxy-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4 trifluoromethyl-benzamide
(-)-2-cyclopropyl-N-((1R,2S or 18, 2R)-2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-
benzamide or

20 (+)-2-cyclopropyl-N-((1R,2S or 1S, 2R)-2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-

benzamide

Compounds of formula IB-3:

1

/R O
RN N
5 G

wherein
25 RYR? are independently from each other hydrogen, lower alkyl, -CH,)o-cycloalkyl for o being 0

or 1, or are benzyl or heterocycloalkyl;



20 wherein R4is CF3, |ower al koxy, |ower alkyl, halogen and nis 1 or 2;

or a pharmaceutically acceptable acid addition salt, a racem c m xture, or
its correaspandimgesenant i oners and/ or optical isonmers thecewpP2018bE2eanpl es
for Conpounds of fornula IB-1 are

ci s-2-cycl opropyl -N-(2-pyrrolidin-1-yl-Zycl ohexyl)-4-trifl uoronethyl -benzam
i de

(-)-ci R*2- cYeCPRNOPM alibdxly2tomyet bRk, Galdgdn Mid cycl ohexyl ) -4-trifl uoronet hyl - be
nzam de WD 2011/023667PCT/ EP2010/ 062%81 - 6-

(+) - ci 4 2- cyel 8pLopyl - N- (2-pyrrolidin-1-yl-cycl ohexyl)-4-trifl uoronethyl - be
gzar?cﬁo 6?1 ghalimaN_elzttcallg aCCfptab%erag adidltlo:fl sallt arace c rnuﬁtl)lre 0r61tsbci0£re§pon ]Inl%or onet hy
| - benz&mﬁ@m&bmmmmqmcdflsdmrmﬂeaedfﬁbz exanh}Be ﬂle foliswmpeompRdnds: CF3, | ower

al koxy, r al ky hal ogen and ni s har maceutical |y
accept ébgriéf ! Oaﬁmlﬁmaw @&ﬂqhexzal)ﬁa%f‘ﬂpaoma%«értﬁﬁéoromeahﬁ éﬁe%lm@% pondi ng
enang L gg@v.%lsa(@ddyeropeﬁwaﬁﬁﬁo b AIRES NEF EHrop 1 At BH B Eh IR nERhiO WL DT

2- cycldp}bbg$(%cyﬂ@k@ﬁA@ympaWDbhﬂﬁd%?%ydyp%@phﬁ%wﬂ&ndnmﬂwfbmmamnbthyI benza
m de

(-)-2-cycl @ongpyhddbefthamilaZBlyrrol i di n-1-yl -cycl opentyl)-4-trifluoronethyl -
benzam de and (+)-2-

cycl opropyl - N-ci s-(-2-pyrrolidin-IR'YI -

tyl)-4-trif|uoronethyl-benzam
i de cis-2-cycl opropyl-6-et hyl -RN-p

-1-yl-cycl opentyl) - benzam de

(-)-cis-2-cyc|opropy1-6-ethyl-N—(?iiirro N 1 yl -cycl opentyl) - benzam de
15 (R )
(+)-cis-2-cycl opropyl-6-ethyl-N(2-pyrrol 1rdin-1-yigaycl opentyl) - benzam de

2-C clopropyl N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoroneth
yl -

o1 K A6 S . o AL RO s
2R) - 2- pyr r olordi &rake YenzEY 61 RpEBLW1)alldyl H- bIS trifluoronethyl benzam de or
R* is CF3, lower alkoxy, lower alkyl, halogen and
n is1or2;

15 or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding
enantiomers and/or optical isomers thereof, for example the following compounds:
N-((1SR,2RS)-2-cyclopentylamino-cyclopentyl)-2-cyclopropyl-4-trifluoromethyl-benzamide
(+)-cis-N-2-cyclopentylamino-cyclopentyl)-2-cyclopropyl-4-trifluoromethyl-benzamide or
(-)-cis-N-2-cyclopentylamino-cyclopentyl)-2-cyclopropyl-4-trifluoromethyl-benzamide

20  Further new compounds of formula I

are
cis-2-ethyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide
N-((1RS,2SR)-2-Cyclopentylamino-cyclohexyl)-2-methoxy-4,6-bis-trifluoromethyl-benzamide
25  cis-2-methoxy-N-[2-(2-methyl-pyrrolidin-1-yl)-cyclohexyl]-4,6-bis-trifluoromethyl-benzamide

(mixture of 2 diastereomers)



20 (+)-2-cyclopropyl -N-((1R 25 or 15,

2R) - 2-pyrrolidin-1-yl-cycl opentyl)-4,6-bis-trifluoronethyl benzam de
Conpoundswofofionsasia 1 B-3: 1B-3 wherein 25 R /R2 are ipodarendesi2By from
each ot her hydrogen, |ower alkyl, -CH2)O0-cycloal kyl for o being O or 1, or
are benzyl or heterocycloal kyl; WO 208t/ 023667PCT/ EP2010/ 062281 -7- R4dis
CF3, | ower al koxy, |ower alkyl, halogen and nis 1 or 2; or a

phar macemtihgBNL(YcideGRBlotbinel gL fticddi ) iambBatifluo@dnicas@mtizamidd ure, or its
correspondi ng enanti oners and/ or o%t I cal isonmers thereof, for exanple the
f ol | owi(ngVEompaekdis-1-g-cyclopentyl)-2,4-bis-trifluoromethyl-benzamide

‘r’n? Z'GN (A S ¥ PREALYHAMARR T SYEL ABSII N -4 ArifN SO ARIPYEAARTGd T | uor omet hyl - benza

(+N- ci it B-(2yegtlopanylymina-a@iapeatybhbxthly)-4 2riflyaboptiypydnzdntidd f | uor omet hyl - ben
zam de

d . . .
(+)-N é%;N( -y larspakinyrery Hepwd-Sreirytrislugspoerldsyaamide r i £ 1 uor onet hyl - b
enzam dg 2eReEnRSh AN 2pTHb b B-ficyclopentyFbelzdfbide- N N U 1 B-4

2-bromo-6-methoxy-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
cis-2-methyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide
cis-2-fluoro-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide

10 cis-2,6-dichloro-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
(-)-2-bromo-6-methoxy-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
(+)-2-bromo-6-methoxy-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
(+)-2,6-dichloro-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
(-)-2,6-dichloro-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide

15 2,6-dimethyl-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
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2-ethyl-6-methoxy-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide

20  (+)-2-ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide or
(-)-2-ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide.

The following compounds of formula I are preferred and may be used for the treatment of
psychoses, pain, dysfunction in memory and learning, attention deficit, schizophrenia, dementia
disorders or Alzheimer’s disease:
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30 benzamide
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2-methylsulfanyl-N-((cis-2-pyrrolidin-1-yl-cyclohexyl)-4,6-bis-trifluoromethyl-benzamide
2-Methoxy-6-methylsulfanyl-N-((1RS,2SR)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-
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(+)-cis-2-cyclopropyl-6-ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide
cis-N-(2-cyclopentylamino-cyclohexyl)-2-cyclopropyl-4-trifluoromethyl-benzamide
(-)-N-cis-(2-cyclopentylamino-cyclohexyl)-2-cyclopropyl-4-trifluoromethyl-benzamide
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and mertoiyl -1 0ambGlydnl§)HEMT -D@Jso presents some degree of heterogeneity. Two GlyT-2
isoforms (2a and 2b) have been identified in rodent brains. GlyT-1 is known to be located in
CNS and in peripheral tissues, whereas GlyT-2 is specific to the CNS. GlyT-1 has a
predominantly glial distribution and is found not only in areas corresponding to strychnine

30 sensitive glycine receptors but also outside these areas, where it has been postulated to be

involved in modulation of NMDA receptor function (Lopez-Corcuera B et al., 2001, Mol. Mem.
Biol., 18: 13-20). Thus, one strategy to enhance NMDA receptor activity is to elevate the glycine

concentration in the local microenvironment of synaptic NMDA receptors by inhibition of GlyT-



1949, The organi zation of behavior, Wley, NY; Bliss TV and Col | i ngri dge
G, 1993, Nature, WD 2011/023667PCT/ EP2010/062281 -12- 361: 31-39).

Tr ansgeniwormTien2866er expr essi ng the NVDA NR2B subunit exirchirr2@nheazsed
synaptic plasticity and superior ability in |l earning and nenory (Tang JP et
al ., 1999, Nature: 401- 63-69). -13-Thus, if a glutamate deficit is
inplicate in the pathophysiol ogy of schizophrenia, 5 enhancing gl utamate

t r ansmisgdn@portdr IBRALicHE B. 8 al,i BINMIDI BRIl SGLUIAI50M57300187d4P€hen L et
predicted to produce both anti-psychotic and cognitive enhancing effects.
The amahoz%iaé%W@@@O?-sg%@dmﬁﬁtﬁmave at least two inportant functions in
the ONS. It @lifc AndBrbAMRDIE U AE e IREE KBothlhEl Ne
sensitive glycine receptors, and it also in f Ughces excita ory activity,
act i ng nasroasychisiendisaldesoFhagodjosty ofidiseaghk wiasamplifaosd dXe pegdhgsesD- 10
aspartate (NVDA) receptor function, Wile glutamate is rel eased in an

act ivi ﬁ?hla‘élﬁ’éﬁﬂ%%r%rﬂ%?m{w rwn%?ﬁli’@x&?-e‘glﬁ‘??n &, Pefpxtsi Hé“??épﬂ&%ent ly

pr esentpsAhofic Aol dERARALIChS Vlordfidio? B8RS dIRAULARBE BNLERY AlRidiegept or
for it esponse to gl utanate. One o? the nost effective ways to
cont r olwigypsaphdte dismden suchtds @nste ofanean depreasismassbeinted svithobipolit disorderstaheéi r

- upt ak . th ....Ne t 11t b i 15
e o ot s PR L SRR G LRl P R
ext r acqlzbuwloay, abiiftRtdiRd@DECiResEIN., Mook e LherIBani §3desshst Regsinapt i c
transm ssion (Gainetdinov RR et al, 2002, Trends in Pharm Sci., 23(8):

367187 3lsorders such agidgmpniest inakd parage rdatedempntiagne spaita daentinef ghedi um and

chl ori fam |y of neurofrapsmtter transpogter l.ay. an i rtant role in
The t e afborgimOBeh AiRaST A ShmytfarAgibE el ol loh TRl ASrahRe o

| ow extahdgeinl(Araer REWaH MillODE, 001 a0 0phy Ther Watalke 10{4)gbgxb7m®. i nto
presynaptic nerve term nals and surroundi ng fine gl i al _processes. Two
di stinct gl yEieincreaniapastiwtionehdMPAVecHpEsh viel Gliddl mgy, ipadi geepys
from I t.n i i i . r i p 9 i no
aci d oar kRIS sc bR ) Yol B i BT RAORR Sl ik pinpEhadt 46"

al t By natpwiecds phidhcisngeativth delfice dsatdoveo2Alzpeianot discaseage (la, I'b, I c and 1d).

Only two of these jsoforns . have been found in rodent brain (dyT-1a_ and
GlyT-1b). GRPrR%S o ‘2‘6Pfﬁ5%‘§é1h‘fe§“_%ﬁ@t8%§‘?f8%0_%as Hg{%é%&éﬁngﬂ‘%ﬂ. W @ pr- 2

I sof or nge &?@orﬁﬁlﬁmamf 3B%E1a 1S8R0 tﬁ&?ﬁk&é&ﬂti&ﬂga‘egﬁ%@m{s% thEh¥hhuctige known
to be located in CNS and 1 n peripheral tissués, ereas GlyT-2 is specific
t 0 t he oENBdic@igilts fothths traatpreatiofdiscants| rglatdditalactavasipn ob WMIBA recegptars viadulytd 1 not
only in as corresponding to strychnine 30 sensit.ive cine,receptors
put”al SuBERE: B FRaBERGHE duteeaRish i tARediSh? BuBiPtpl i Hifcefaaics §THafT oot ved

I N 2Pduhintion agd th dRESPEOWell BN 1RO of IMRAMEDS ClaBhala B i@ the@loniro K301, ML
Mem Biol., 18: 13-20). Thus, one strategy to enhance NVDA receptor

act i vi toyeviestiomolkillagssesesuchas piyeboses, dshwenen mtmenoiyrandHearniggaichizophrenia,

r2n 0;&?8%@%&%@5%1%%8%5% %h’l\ém% g{n%%g %%oocre%e? Xrei iﬂlrf)ia é&, isﬁ)crh aosfattgntXOTIf def%\Q
disorders or Alzheimer’s disease.
The preferred indications using the compounds of the present invention are schizophrenia,
25  cognitive impairment and Alzheimer’s disease.
Furthermore, the invention includes all racemic mixtures, all their corresponding
enantiomers and/or optical isomers.
As used herein, the term "lower alkyl" denotes a saturated straight- or branched-chain
group containing from 1 to 7 carbon atoms, for example, methyl, ethyl, propyl, isopropyl, n-
30 Dbutyl, i-butyl, 2-butyl, t-butyl and the like. Preferred alkyl groups are groups with 1 - 4 carbon
atoms.

As used herein, the term “lower alkoxy” denotes a lower alkyl group as defined above,

which is linked with an O atom.



-13- 1 transporter (Bergereon R Et al., 1998, Proc. Natl. Acad. Sci. USA,
95: 15730-15734; Chen L et al., 2003, J. Neurophysiol., 89 (2): 691-703).

d yci ne twanspansars i nhibitors are suitable for the treatrmrri0o062281
neurol i gi cal and neuropsychiatric disorders.The majority of diseases states
implicated are psychoses, 5 schizophremda (Armer RE and MIler DJ, 2001,
Exp. Opin. Ther. Patents, 11(4): 563-572), psychotic nood disorders such as
severe naj OITHdeRheSSTbaIkglSRhERE 2 siRededsRitialSaasaed g echtiininy RsHchet i c
di sorders such as acute nmania or depression associated wth bipol ar

di sor der@rpcitoms doreaniretys lopsandi e lbgui.tclopentylo prrlentntenyl pyap sy LET et

al., 2 ' i : 1,501 gl sar son M,
Too, ~JCRAER AR Bppyeidfpcb{Eptied Al i BRHEL Brop b
denent icgslppémyl udi ng age rel ated denmentia and senile denentia of the

Al zhei mer type, mepory disorders in a mammal, inc¢luding a human, attention
defixit di sﬁ%&éi’@l AFFTRRCH KA ESnORES AATHPY PERATTR,Y $HB4Cd BRE COBBINNE Ther .
Pat ent $y01] 3 (&5 ca®BR 20f%) wherein at lealP¥io cat Bl RG31i0EpREL ¥Rk 'h%r&ftorﬁl%%@tted
receptors via GLyT-1 inhibition may lead to agentg that” treat psychosis,
schi zopgtome, & or @k fentxeapEmpotheyl, dosgwdiegl, ppentinghortegahydiopyramybcesses are
15 inpaired,.such as. attention ficit disgorders Al zhei mer' s di sease.
Cj ecta of TG b ARIRECT ORI ST CAPE PABCC BIEEG a8 PGy mul as 1 A and | B
per se, the 1ugecai "HarmRuitK9fact PPl &id addiot H8isY cRBALERGEY WithahdBanic
acceptabl e salts for the manufacture of nedicaments for the treatnent of

di sEhsesd pegaaiceagidsosugh tap iidriooone adiDNtriceaseth swliwiadcad, ghgsphorit agidbéitricon,
Lheir TRAUEASIUIS ARACATEN: ScRARE.00CA FOMRANNG. LA AcERrdance it the
20 i nvéntt oh and:%helr pro uCton - as *wel’ 85>t e 18 ot conpounds ot

f or nul gulfonit atibiep-estidncollfoic i€¥@hihdikeof i1l nesses such as psychoses,
dysfunction in nenory and | earning, schizophrenia, denentia and ot her

di seases in which cognitive processes are inpaired, such as attention
deficit disorder r fhel ' i ﬁ@ﬁ ] . - f

i ndi cations usingig gé%onpgﬁﬁ 2&3$H§ e gggg%ﬁfnﬁﬁggﬁ%ggﬁggﬁg®%@%ﬁ¥3ﬁt?enia,
25 CHhgrhat by erdpafedibymenhodsrkaonh i dicreet, 'far cdampkRs By processeddesttibedmi@y, wineh
invention includes all racemc mxtures, all their corresponding

enant i GHRNSS EHENTEFS opti cal isoners. As used herein, the term"lower alkyl"

denotes a S%%g%@@ﬁ£a§éﬁl-&wﬂdfﬂ%hmmianChed-Chain group containing from1l to
7 carbon atons, for exaﬁ%le, nethzi, et , propyl, isopropyl, n- 30 butyl,

i -butyl, 2-butyl, t-butyl and the™N referred al kyl groups are groups
with 1 - 4 carbon atons. As Jggg/herein, the term "Il ower al koxy"
denotes a | ower al kyl group as defin abovel which is linked with an 0
atom WD £04dcld OPB66GWIRCT/ EP2010/ 062281 - 14- The term "cycl oal kyl "
denotes a saturated or partially ga@urated ring containing from3 to 7

carbon atons, for exanple cycl opropyll, cyglobutyl, cycl opentyl,
cycl opentenyl, cycl ohexyl, R

4
R,

in the presence of an activating agent such as HATU (o-(7-azabenzotriazol-1-yl)-1,1,3,3-

20

tetramethyluronium hexafluorophosphate)

H
O N. O
R’
R,
and reductively aminating the obtained compound with an amine of formula

NHR!R?

to give a compound of formula

25



cycl ohexenyl, cycl oheptyl or cycl oheptenyl. Preferred cycloal kyl rings are
cycl opropyl and cycl opentyl. 5The term "heterocycl oal kyl" denotes a

sat ur at edwonopansdéeal | y saturated ring containing from 3pco/EP2@anbnel at ons,
wherein at | east one carbon atomis replaced by a heteroatom sel ected from
N, Sor 0, for exanple piperazinyl, nnﬂ@holinyl, pi peridinyl or
tetrahydropyranyl. The term "hal ogen" denotes chlorine, iodine, fluorine
and brQ@gﬁ@tha&ﬁnﬁﬁmﬂbfﬂhﬁmﬁﬁceutICa||y acceptable acid addition salts"
enbraces salts with |norgan|c 10 and organi c acids, such as hydrochloric

acid, nitric acid, sulfuric osp or ¢ acid, citric acid, formoc
acid, fumaric acrd mal ei c a |d t|
met hanesul f oni ¢ aC|d p- t ol uenes

t

, succinic aci d, tartaric aci d,

and the |ike. The
present conpounds of formula | an& @ pCeutically acceptable salts
15 can be prepared by nmethods known in the<rt, exanpl e, by processes
descri bed bel ow, which process conprises a) reacting a conpound of fornula
No7/H x with an acid of formula HOO (R4), 2 20 in the presence of an
act i vatwhegecimgenubsitadntasre HAdbfifcd-apdvaoabenzot ri azol - 1-y1)-1, 1, 3, 3-
t et ramet hyl ur oni um hexaf | uor ophosphate) to give a conpound of fornula and
reduct i vel y bandaodig agompeundhifdomada conpound with an ami ne of fornula NHRLIR2

HN H o R

X N (RY)

n

I (for R' and R? being H)

with a corresponding di-bromo alkyl or heteroalkyl compound to a compound of formula
. R
R—N H O R
N
X H R’),
10 I

3

wherein R' and R” are together with the N-atom to which they are attached a ring containing

—(CHz)3-, (CH2)4-, —(CHy)s-, ((CH;),-O-(CH3);-, ((CH),-S-(CH;),-,

—(CH3),-NR~(CH3),-, (CH;),-C(0)-(CH;),-, (CH;),-CF;-(CH;),-, -CH,-CHR-(CH,),,

-CHR-(CH;);, CHR-(CH;),-CHR-, or is the ring 2,6-diaza-spirp[3.3 Jheptane-2-carboxylic acid
15 tert-butyl ester and R is hydroxy, halogen, cycloalkyl, or C(O)O-lower alkyl and the other

substituents are as described above, and,

if desired, converting the compounds obtained into pharmaceutically acceptable acid
addition salts.

The compounds of formula I may be prepared in accordance with process variant a) or b) and
20  with the following schemes 1- 14. The starting material is commercially available or may be

prepared in accordance with known methods.

25



WO
R2-
5b)

2011/ 023667PCT/ EP2010/ 062281 -15- to give the conpound of formula Rl
-M-) HOR3 X NH wherein the substituents are as defined above,
r eactwogona/espound of fornmula | (for R and R2 beipag/BHRO10M061281 a

correspondi ng di-bronmo al kyl or heteroal kyl conmpound to a conpound of
formula 11 R2-NHO R3 \\--) X N H 10I-l1éherein R and R2 are together wth
the NNatomto which they are attached a ring containing (CH2)3-, -(CH2)4-,

- (CH2) GenerdlQyatkesiy (CH2) 2-, - (CH2) 2- S- (CH2) 2-,

Scheme 1

This scheme leads to compounds of formula I, wherein X is —(CH3)4-.

1 1
H O Ry O Ry O
O NH, o NA R RN N R® R=N N« R’
+
oG 0o SRt S0 SR e Ra )
(RY, (RY), (R),
- 3-1 .
1-1 I cis I-trans

5 2-Amino-cyclohexanone 1-1 (CAS 6946-05-0) is coupled with an acid using the coupling agent
O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate (=HATU) in
dimethylformamide to obtain amide 3-1. Reductive amination give a mixture of cis- and trans-

compounds of formulas I which can be separated by column chromatography.

Scheme 2
0 e
oL — G
4 4

Some acids are prepared according to scheme 2: Acids 4 are deprotonated with sec-butyllithium /
N,N,N’N’-tetramethylethylendiamine complex at -70°C in THF. Quenching with dimethyl

disulfide gives ortho-methylsulfanyl benzoic acids 5.
Scheme 3

15  This scheme leads to compounds of formula I, wherein X is «(CH,)4- and R' and R” are together

with the N-atom to which they are attached a ring containing —(CHy)4-.

H O H O H O
HN  N< Q N—< Q NH, Q N R’
O ° 3N O O
RY),
6 7 8 I

1-N-Boc-1,2-cis-cyclohexyldiamine 6 (CAS 184954-75-4) is reacted with 1,4-dibromobutane to

the pyrrolidine 7. The Boc-protecting group is cleaved with HCI in dioxane to yield building
20 block 8 which is coupled with different acids using the coupling agent O-(7-azabenzotriazol-1-

or



(CH2) 2-NR- (CH2) 2-, -(CH2)2-C(0)-(CH2)2-, -(CH2)2-CF2-(CH2)2-,

- CH2- CHR- (CH2) 2, -CHR- (CH2)3, CHR-(CH2)2-CHR-, or is the ring

2, 6- di azawepnrip23663] hept ane- 2- carboxylic acid 15 tert-becyleresims22and R i s
hydr oxy, hal ogen, cycloal kyl, or C(0)O0-Iower al kyl and the other
substituents are as described above, ahd, if desired, converting the
conpounds obtained into pharmaceutically acceptable acid addition salts.
The corponmNIs of -té@dmdthAutoniBy hbe fRORPAL§ihaic—BIRCITY Kia gReth b 86 &6
variant a) or_b) and 20 with the follow ng schenmes 1- 14. The starting
nateriéﬂ“ﬂ%m@EWﬂércially avai l abl e or may be prepared in accordance wth
known nethods. WO 2011/023667PCT/ER%%%@QQGZZSl -16- General Synthesis
Scheme 1 This schenme | eads to conp formula I, wherein X is

- (CH2) 45, .. 1-13-1] cisl-trans. 5 2- Am ng-cyg¢lo one 1-1 (CAS 6946-05-0)
S ougehrdn e ot REn g Ao P g e RN
0-(7-azabenzotriazol-1-y1)-N, N, N, N -tetranet hyl uroni um hexaf I uor ophosphat e
(=HATU) in dimethylformam de tcHoain amide 3-1. RgduBtime Qmination give
a ni xt Uid, of Nti,s-~ and t r afeNcoppondR of fornul as RWN{ cpNtan e separ at ed

by col um/Th\ omat ogr aphy. S s Some acids_are a according to
schene 2: ds 4 are deprot\ongte 4§ec-butyl|ithi ! ®Y

5 9 10 |

1,2-cis-Cyclohexyldiamine 9 is coupled with different acids using the coupling agent O-(7-
azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate (=HATU) in
dimethylformamide to obtain amide 10. The free amine group in 10 is alkylated with
alkylbromides or with aldehydes or ketones using reductive aminations to produce the final

10 compounds L.

Scheme 5

HO
SF, F
N
N H o R
o~ +of‘o—»QHORS
| ) A

N
11 X JKT:E}*RSn

SF,
N
GHO& Ofﬁoj Q\HH\O R®
|

T

1"

An alcohol I-1 or a ketone I-3 is reacted with bis(2-methoxyethyl)aminosulfur trifluoride (11) to
obtain fluorides I-2 or 1-4.
15



N, N, N N -tetranet hyl et hyl endi am ne conplex at -70C in THF. Quenching with
di met hyl disul fide gives ortho-nethyl sul fanyl benzoic acids 5. Schene 3 15
Thi s schewe 2baadsssro conmpounds of formula |, wherein X ipsTmpaHAP4228ANd R
and R2 are together with the NNatomto which they are attached a ring
containing -(CH2)4-. HOO HO HO N-, ( +I®V N-4( + ONH2N 678i

1- N-Boc- 1, 2-ci s-cycl ohexyl di am ne 6 (CAS 184954-75-4) is reacted with

1, 4-di bronobut ane to the pyrrolishhe@e The Boc-protecting group is
cleaved with HC1 in dioxane to yield building 20 block 8 which is coupled
Wi th diffhfedcatihe 2adR éb?héfb&n&ﬁ@f BAHPLIINgh&eRt iQ-(Ch,pzabenzotri azol -1- WO
2011/ 023667PCT/ EP2010/ 062281 -17- y1)-N,N,N , N -tetranet hyl uroni um

hexaf | uorﬁéhlosph te (=HATU) in dinethylfornmam de to obtain am de!. Schene 4
Thi s schey gonpounds of formuy a R, mWhefein X is -(CH2)4-.

1,2-ci H mne 9 is coupl eRwilh dNfferefl” aci ds using the
coupling azabenzotriazol -1-yl)-N1N, N /NKtetranet hyl uroni um
hexaf | uor % @ =HATU) in dimet#ylfo obfain am de 10. The
free am ne gt v 18 hs alkylated with art é8 )por with al dehydes or
ket ones usi ng Irfgpgzcgil_ye am nations to produce the final 10, conpounds!.

Amine is reductively aminated to produce the final compounds I. In case of
5 R*= CH; a mixture of aqueous formaldehyde in formic acid is used.

Scheme 7

This scheme leads to compounds of formula I, wherein X is —(CH3)s-.

1 1
H O Ry O RH O |
O NH, o N R’ R=N N R’ R=N_ N R
g g, — U, O
" (R, RY), (R,
13 I-cis I-trans

10 2-Amino-cyclopentanone dihydrochloride 12 (CAS 5464-16-4) is coupled with an acid using the
coupling agent O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate
(=HATU) in dimethylformamide to obtain amide 13. Reductive amination gives a mixture of cis
and trans- compounds of formulas I, which can be separated by column chromatography.

Scheme §

15 This scheme leads to compounds of formula I, wherein X is —(CH;)s-.

%‘O H %‘O H H O H O
>N NH, >N N R’ HN N R’

RS RS S

®’), R,

14 15
| for R1/R2 = H

[(IRS, 2SR)-2-aminocyclopentyl-carbamic acid 1,1-dimethylethyl ester (CAS 365996-19-6) 14
is coupled with different acids using the coupling agent O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-
tetramethyluronium hexafluorophosphate (=HATU) in dimethylformamide to obtain amide 185.



Schene 5 11 1-31-4 An alcohol I-1 or a ketone 1-3 is reacted with

bi s(2- met hoxyet hyl ) am nosul fur trifluoride (11) to obtain fluorides 1-2 or
1-4. WO WO0211023667PCT/ EP2010/ 062281 -18- Schene 6 ThipeTHPh@0®6i28RdS t O
conmpounds of formula I, wherein X is -(CH2)4-. Amine is reductively
am nated to produce the final compound$94. In case of 5 R2= CH3 a m xture
of aqueous fornmal dehyde in formc acid is used. Schene 7 This schene | eads

t 0 conpokBhz-fbtct@ig®bap ks clauied iith Wdidehtoriel)d3n dioxane to yield I for R'/R* being
H..

Scheme 9

This scheme leads to compounds of formula I, wherein X is —(CH,)s- and R'/R* form together a

5 pyrrolidine ring..

H O H O 0
HN N+ Q N—< Q NH, Q N R’
ok SRa I S S
R,
14 16 17 |

[(IRS, 2SR)-2-aminocyclopentyl-carbamic acid 1,1-dimethylethyl ester 14 (CAS 365996-19-6)
is reacted with 1,4-dibromobutane to the pyrrolidinel16. The Boc-protecting group is cleaved
with HCI in dioxane to yield building block 17 which is coupled with different acids using the

10 coupling agent O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate
(=HATU) in dimethylformamide to obtain amide 1.

Scheme 10
R® O R® O
. — X
(RY, (RY),
18 19

Some acids are prepared according to scheme 10: Aldehyde 18 is oxidized with a mixture of
15 sodium chlorite and sodium dihydrogenphosphate in tert butanol and 2-methyl-2-butene to yield
acid 19.

Scheme 11
This scheme leads to compounds of formula I, wherein X is —(CH,),- and R'/R? form together a

pyrrolidine ring

H O Q H—-’(O Q NH, Q N R
0 N—/<O 0 H U J%;&
o L, 0 L T B
20 21 22 -5

(2-Oxo-cyclobutyl)-carbamic acid benzyl ester 20 (CAS 406951-43-7) is reacted with

20

pyrrolidine in a reductive amination to yield 21. The protecting group is cleaved with

hydrogenation to yield building block 22 which is coupled with different acids using the



10 2- Am no-cycl opent anone di hydrochl oride 12 (CAS 5464-16-4) is coupled
with an acid using the coupling agent

0- (7- azab®ozotwi2a@01- 1-y1) - N, N, N , N -t et ramet hyl ur oni umphexbéwes2phosphat e
(=HATU) in dinmethylformam de to obtain am de 13. Reductive am nation gives
a mxture of cis and trans- conpounds -20- fornmulas |, which can be separated
by columm chromat ography. Schenme 8 ) 15 This schene | eads to conpounds of

f or mul @oh hﬂgh%éﬁﬂ O-(K-alzgbentdeHidod=1-yl PN, N, N - takiae Ny (uird milin(HR4A M{drdp b s pKhid |

for Rl/R2 R1RS 2 S R-2-amno cyc lop entyl- carb amc acid 1, 1 -
di net hiFHﬁﬁﬁ) léétr@f?thﬁ(lfm@a%@@@elbi@neml@d$s coupl ed with different acids
using the coupling agent 0-(7-azaberzp é -1-y1)-N, NN ,N -

t et ramet hyl ur oni um hexaf | uor ophosph TU) i n di net hyl f or mami de to

obtain am de 15. WD 2011/023667PCT/ EP2010/ 062281 -19- The Boc-protecting

group i socl ved with hydr\g)chl rie acid in di gxan oyield !l for R/R2
bei ng H..T Schene 9 Thi e | eads to donpNuRds of formuRa DO wherein
Xis -( ~oahd R/R2 f gether a 5 py {‘ne ring.. OH
R, RY). RY). R,
23 o4 25 18

5 Some acids are prepared according to scheme 12 following methodology described by A. 1.
Meyers et al. JOC, 1978, 43, 1372. Ortho methoxy acid derivative 23 is first converted to the
oxazolidinone 24 which is treated with a Grignard reagent R*MgX to provide intermediate 25

which is then hydrolyzed to acids 18.

Scheme 13
H /NH/ H /NH/
®Y, ®Y),
27 28

10
ortho-Fluoro or ortho-chloro benzaldehyde 26 was reacted with butylamine to give imine 27.

Addition of a Grignard reagent R’MgBr gave 28. Hydrolysis lead to aldehyde 18 which was

oxidized to acid 19.

15



1416171 [(1RS, 2SR)-2-am nocycl opentyl-carbam c acid 1, 1-di nethyl et hyl

ester 14 (CAS 365996-19-6) is reacted with 1, 4-di bronobutane to the

pyrrol i diwek611/0Bb&7Boc- protecting group i s cleaved w t hrPECEP2MIOBS2ZRANE t O
yield building block 17 which is coupled with different acids using the 10
coupling agent O-(7-azabenzotriazol-1-81)-N N N, N -tetranethyl uroni um
hexaf | uor ophosphate (=HATU) in dinethylfornmam de to obtain amde |I. Schene
10 Sonme acids are prepared according to schene 10: Al dehyde 18 is oxidized
with a mxture of 15 sodiumchlorite and sodi um di hydrogenphosphate in ten’
but anol and 2-methyl - 2-butene to yi ecemeld 19. Scheme 11 This scheme

| eads to conmpounds of formula I, wherein X is -(QSQ)Z- and R /R2,form

together a pyrrolidine ring (2- Oxo-cycl obutyl)fcar bam c aci d e yl

ester 20 (CAS 406951-43-7) is reacted with p idHhe inare T VeH
amnation to yield 21. The protecting grou%4' aved with h pation
to yield building block 22 which is coupled with gifferent d&tids u I ng the
WO 2011/ 023667PCT/ EP2010/ 062281 -20- coupling agent 33 34

0- (7-azabenzotriazol-1-y1)-N,N,N , N -tetramet hyl uroni um hexaf | uor ophosphat e
(=HATU) in dinethylformam de to obtain am de |-§p. Scheme 12 ‘
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35 36
The substituents are as described above and R* has the meaning as R* with the exception of
5 methoxy. Some ortho-ortho substituted acids are prepared according to scheme 14 following
methodology as described by A. 1. Meyers et al. JOC, 1978, 43, 1372. Ortho-ortho™ methoxy
acid derivative 29 is first converted to the oxazolidinone 30 which is treated with a Grignard
reagent R*MgX to provide intermediate 31 (resulting from a mono addition of R’MgX) and
intermediate 32 ( resulting from a addition of R¥ MgX) which are then hydrolyzed to

10 respectively acids 33 and 34. Intermediate 31 can also be reacted with a different Grignard

reagent R MgX to provide intermediate 35 which is then hydrolyzed to acid 36.

Racemic mixtures of chiral compound I can be separated using chiral HPLC.
The acid addition salts of the basic compounds of formula I may be converted to the
corresponding free bases by treatment with at least a stoichiometric equivalent of a suitable base
15  such as sodium or potassium hydroxide, potassium carbonate, sodium bicarbonate, ammonia,

and the like.



5 Sone acids are prepared according to schene 12 foll ow ng net hodol ogy
described by A 1. Myers et al. JOC, 1978, 43, 1372. Otho nethoxy acid
deri vat i we02811/3de7r st converted to the oxazol i di none 2#Cwmped0ios2281 eat ed
with a Gignard reagent RBMgX to provide internediate 25 which is then
hydrol yzed to acids 18. Schene 13 -224 ho- Fl uoro or ortho-chloro

benzal dehyde 26 was reacted with butylamne to give imne 27. Addition of a
Grignard reagent R MgBr gave 28. Hydrolysis | ead to al dehyde 18 which was
oxidized to acid 19. WD 2011/ 023667PCT/ EP2010/ 062281 -21- Schene 14 ORO

OHOH R4' 3334
Experimental part:

Preparation of intermediates

Intermediate A: 2-Methoxy-6-methylsulfanyl-4-trifluoromethyl-benzoic acid

HO

N,N,N’N’-Tetramethylethylendiamine (21 g, 177 mmol) was added drop-wise at -70 °C to a
solution of sec-butyllithium (110 mL, 1.4 M in cyclohexane, 154 mmol) in 180 mL
tetrahydrofuran. 2-Methoxy-4-trifluoromethyl-benzoic acid (13 g, 59 mmol) in 60 mL
tetrahydrofuran was added drop-wise at -70 °C over 2 hours. After complete addition stirring

10 was continued at -70 °C for another 2 hours. Dimethyl disulfide (20 g, 207 mmol) was added at -
70°C within 10 min. Stirring was continued at -70 °C for another hour and the reaction was
allowed to warm up. The reaction mixture was quenched with 150 mL water and extracted with
200 mL ethyl acetate. The aqueous phase was adjusted to pH1 by addition of 25 % HCI and
extracted twice with dichloromethane. The combined organic phases were dried on sodium

15 sulfate, filtered and evaporated. The crude product was crystallized with heptane and yielded the
title compound as a white solid (1.75 g, 11 %), MS: m/e = 265.1 [(M-H)].

Intermediate B: 2-Methoxy-6-methylsulfanyl-/NV-(2-oxo-cyclohexyl)-4-trifluoromethyl-

benzamide

o 57
pos
o) F
o)
I £ F
20  2-Methoxy-6-methylsulfanyl-4-trifluoromethyl-benzoic acid (intermediate A, 400 mg, 1.5
mmol) was dissolved in 10 mL dimethylformamide. N,N-Diisopropyl ethyl amine (505 mg, 3.9
mmol) and O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate
(571 mg, 1.5 mmol) were added. After 5 minutes of stirring at room temperature 2-amino-

cyclohexanone (CAS 6946-05-0) (247 mg, 1.6 mmol) was added. The reaction mixture was

25  stirred at room temperature overnight. The solvent was evaporated off. The residue was taken up



"'oo0o ONOH 29 The substituents are as described above and R4' has
the nmeaning as R4 with the exception of 5 nethoxy. Sone

ort ho- or tWo'28ubeBéctut ed aci ds are prepared accordi ng torstro®obd228Dl | owi ng
met hodol ogy as described by A |I. Myers et al. JOC, 1978, 43, 1372.
Ortho-ortho' nethoxy acid derivative 293is first converted to the
oxazol i di none 30 which is treated with a Grignard reagent R3MgX to provide

I nt er NeEDRts8diddn ¢dirBSatd dolgiohr@Methylaa@atadald v oextlctddIMBX)indR dhvithndteylmedi at e
32 ( resulting froma addition of RI1'MX) which are then hydrolyzed to 10
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separ atled yuddeR -odvthioaly-G=Rke iy lsulfanyl- (B o ac-c g lalatakiy t) i Brifh @k dractbf - idnearh&ls ias
conpounds, .of fornpula | be converted to the corresponding free bases by
t r eat ménthits foAm4879 %s@@’gsﬁf Eﬁ?ﬁﬁl’ééﬁi [&Méﬁ'&ﬂval ent of a suitable base 15
such as sodi um or potassi um hydroxi de, potassium carbonate, sodi um

bi car bdntermedinterfn 2Methydsulfaayl-#HtdfluoxgmethyhbagreBeriT/ EP2010/ 062281 - 22-
Experinmental part: Preparation of internediates

o

HO

The title compound, white solid, MS: m/e = 235.0 [(M-H)], was prepared in accordance with the

general method of intermediate A from 4-(trifluoromethyl)benzoic acid and dimethyl disulfide.

10 Intermediate D: 2-Methylsulfanyl-V-(2-oxo-cyclohexyl)-4-trifluoromethyl-benzamide

o s~
N
U F
F

F

The title compound, off-white solid, MS: m/e = 332.1 [(M+H)'], was prepared in accordance
with the general method of intermediate B from 2-amino-cyclohexanone and 2-methylsulfanyl-

4-trifluoromethyl-benzoic acid (intermediate C).

15 Intermediate E: cis-(2-Pyrrolidin-1-yl-cyclohexyl)-carbamic acid 7er-butyl ester

g%y
C; @)

1-N-Boc-1,2-cis-cyclohexyldiamine 5 (CAS 184954-75-4) (1.65 g, 7.7 mmol) was dissolved in

100 mL acetonitrile. Potassium carbonate (5.3 g, 39 mmol) and 1,4-dibromobutane (2.8 g, 13
mmol) were added and the reaction mixture was refluxed overnight. The solvent was evaporated

20 off. The residue was taken up in water and ethyl acetate and was extracted three times with ethyl
acetate. The combined organic phases were dried on sodium sulfate, filtered and evaporated.
Purification of the residue by flash chromatography on silica gel

(dichloromethane/methanol/ammonia 100:0:0 -=> 140:10:1) yielded cis-(2-pyrrolidin-1-yl-



I nternedi ate A1 2- Met hoxy- 6-net hyl sul fanyl-4-trifl uoronethyl -benzoic acid

5 N,N, N N -Tetranet hyl et hyl endiam ne (21 g, 177 mmol ) was added drop-w se
at -70 Cwoa119nBastzi on of sec-butyllithium (110 ni, 1.4pbripP2@pobn2BEXane,
154 mol) in 180 nL tetrahydrofuran. 2-Methoxy-4-trifluoronethyl-benzoic
acid (13 g, 59 mmol) in 60 nL tetrahyd24furan was added drop-wise at -70 C
over 2 hours. After conplete addition stirring 10 was continued at -70 C
for aneyfiehexd/he@bdnic Rt abutyllicsot 49 Hrello0lidhid 2082 grey %) was: mddeders - 70C
within 10 mn. Stirring was continued at -70 C for another hour and the
reacti d6MwHS lal | owed to warm up. The reaction nixture was quenched with 150
m. water and extracted with 200 nL ethyl acetate. The aqueous phase was

adj ust dutermegdidate Hy ciacdPyirolidiof 1-gbcyeloieky lamaine dilnyalkroedorxidé ce wi t h

di chl oronet hane. The conbi ned organi ¢ phases were dried on sodi um 15

sul f at e(\ji | tered and evaporated. The crude product was crystallized with
hept ane-andNwi, el ded the title conpound as a white solid (1.75 g, 11 %9, M
me = 26 [(MHE)]. Internediate B:

2- Met hoxy»6£ net hyl sul f anyl - N- ( 2- oxo- cycl ohexyl )-4-trifl uoronet hyl benzam de
20 2- Met hoxy- 6- et hyl sul fanyl-4-trifl uoronethyl -benzoic acid (internediate
A, 400 ciy2-Byrko Ll )yl waso kxS HadayiRshit Acid Qerrbutil sRENY S @roTAmingde) was dissolved

N, N-Di i.sopropyl ethyl am ne (505 , 3.9 mol) and ) )

0- ( 7- aZhBORIH: Aﬁalieimldiw}w Ay, 6 Rmnped) wareeaddgd anchiie deAcHRX BTXtUET Bthos phat e

ot orSinda 2 OB oG B0 ah (e Rall ISRyl g U ThORsREc bAOM

added. ciseallizdotittocthaiot bod gicldad cRE2-piiiro lidiol- 1agl-ayoloiet ydapme atihurdeo aoeideiaglat .
The sol vent a of f. resi due was taken u WO
2011/ 02956 70T EFbEIDT %ﬁéiﬂﬁeg]@ﬁ (LAY P

10 Intermediate G: cis-/NV-(2-Amino-cyclohexyl)-2-methylsulfanyl-4-trifluoromethyl-

benzamide

2-Methylsulfanyl-4-trifluoromethyl-benzoic acid (intermediate C, 590 mg, 2.5 mmol) was
dissolved in 10 mL dimethylformamide. N,N-Diisopropyl ethyl amine (646 mg, 5 mmol) and O-

15 (7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate (1.05 g, 2.7
mmol) were added. After 5 minutes of stirring at room temperature cis-1,2-diaminocyclohexane
(570 mg, 5 mmol) was added. The reaction mixture was stirred at room temperature overnight.
The solvent was evaporated off. The residue was taken up in 2N sodium carbonate solution and
ethyl acetate and was extracted three times with ethyl acetate. The combined organic phases

20 were dried on sodium sulfate, filtered and evaporated. Purification of the residue by flash
chromatography on silica gel (dichloromethane/methanol /ammonia 100:0:0 -> 140:10:1) yielded
cis-N-(2-amino-cyclohexyl)-2-methylsulfanyl-4-trifluoromethyl-benzamide as a light yellow
solid (282 mg, 34 %), MS: m/e = 3331.1 [(M+H)'].

Intermediate H: cis-/V-(2-Amino-cyclohexyl)-2-methoxy-4,6-bis-trifluoromethyl-benzamide




in 2N sodi um carbonate solution and ethyl acetate and was extracted three
times with ethyl acetate. The conbi ned organi c phases were dried on sodi um
sul f at e, Wwol2oewesseand evaporated. Purification of the resirdpeolopei28ash
chromat ography on silica gel (heptane/ethyl acetate 1:0 -> 0:1) vyielded

2- met hoxy- 6- et hyl sul f anyl - N- ( 2- oxo- cy2f-ohexyl )-4-trifl uoromet hyl - benzani de
as 5 a white foam (370 ng, 68 %9, Ms: me = 362.2 [(MtH)]. Internediate C
2- Met hy fapyl trifluoromnethyl-benzoic acid The title conmpound,
white s e = 235.0 [(MH)], was prepared in accordance with the
gener al ntiermedi ate A from 4-(trifluoronethyl)benzoic acid and
di nmet hyl 2sg e g.lnternediate D

2- Met hyl sul f anyl - N-K 2- oxo- cycl ohexyl )-4-trifl uoronet hyl - benzamni de The
title conpound, off-white solid, M5 me = 332.1 [(MH)], was prepared in
accor daneeiticompbined, gemer &anTeIBoil/cof 3811 ¢MIEld) ‘QtveasBréFaded in accordance with

2- am no- cycl ohexanone and 2-net hyl sul fanyl- 4-trifluoronethyl-benzoic acid
(i nter RgEsneeal @e_thoﬂg)ﬂnﬁtalgpq%f: Gx fgom-cis-1,2-diaminocyclohexane and 2,4-

cis-(2bﬁ*@&&b%ﬂ%ggﬁé¥hﬁ&p&h§§§%%éga&arbanic acid tert-butyl ester 0 0 ( NN

L. 0 1- cyclo ramne 5 (CAS 184954-75-4) (1.65 g, 7.7

o3 g S sPGSHROUCE b SOk PR ALY BBy,

m xt ur denadmidef | uxed overnight. The sol vent was evaporated 20 off. The
residue was taken up in water and ethyl acetate and was extracted three
times with ethyl acetate. The conbi ned organi c phases were dried on sodi um
sulfate, filtered and evaporated. Purification of the residue by flash
chronat&itﬁrhy on_silica gel (dichloromethane/nmethanol/anmonia 100:0:0 ->

140: 10: jelded cis-(2-pyrrolidin-1-yl-

NH, H

2 F
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The title compound, yellow foam, MS: m/e = 385.1 [(M+H) ], was prepared in accordance with
the general method of intermediate G from cis-1,2-diaminocyclohexane and 2-methoxy-6-

10 methylsulfanyl-4-trifluoromethyl-benzoic acid (intermediate A).

Intermediate J: cis 2-Methoxy-/V-2-(4-oxo-piperidin-1-yl)-cyclohexyl]-4,6-bis-

trifluoromethyl-benzamide

)
shags

cis-N-(2-Amino-cyclohexyl)-2-methoxy-4,6-bis-trifluoromethyl-benzamide (intermediate H)

15 (400 mg, 1.04mmol) was dissolved in 27 mL ethanol. Potassium carbonate (86 mg, 0.062 mmol)
and 1-ethyl-1-methyl-4-oxo-piperidinium iodide (420 mg, 1.56 mmol) were added. The reaction
mixture was refluxed for 2 h. The solvent was evaporated off. The residue was extracted with
saturated sodium bicarbonate solution and ethyl acetate. The combined organic phases were
dried on sodium sulfate, filtered and evaporated. Purification of the residue by flash

20 chromatography on silica gel (dichloromethane/ethyl acetate 1:0 -> 1:1) yielded cis 2-methoxy-



WD 2011/ 023667PCT/ EP2010/ 062281 -24- cycl ohexyl)-carbam c acid tert-butyl
ester as a yellow liquid (1.82 g, 88 %9, M5 me = 269.4 [(MH)].
| nt er nediwoe0f7028663- 2- Pyrr ol i di n-1-yl - cycl ohexyl am ne dipbhydroaihloer2ste OQNH2
b 2HCI 5 cis-(2-Pyrrolidin-1-yl-cycl ohexyl)-carbam c acid tert-butyl ester
(1.8 g, 6.7 mol) was dissolved in dioeRéne. 4H HC1 in di oxane (17 ni, 67
nmol ) were added and the reaction mxture was stirred at roomtenperature
over ni gp-(4-bike- Mﬂ{lﬂ cRRRAN-A1Ebs Bfifluord ARthy e Sérthdtidvas Llight falldw zed
wi th ethanol an IS 2}£¥rroI|Q|n 1-yl -cycl ohexyl am ne
di hydr gekd 641 déga&:?%)\kﬁt@/em‘ﬂ@ (MFD g, 85 %, MS: me = 169.2 [(MH)].
10 Internediate G
ci s- N- (Iateamedinte ¥ 206 pdgpopR l-Adriipb sarméthyl benzoia adid uor onet hyl benzami de
2- Met hyl sul fanyl-4-trifluoronethyl-benzoic acid (internediate C, 590 ny,
2.5 mol) di ssolved in 10 nmL di net hyl formam de. N, N-Di i sopropyl ethyl
am ne (64 5 mol) and 0- 15
(7-azabenxotrlazol-1-y1)-N, N, N , N -tetranet hyl uroni um hexaf | uor ophosphat e
(1.05 gi° 2. |) were added. After 5 mnutes of stirring at room
tenperature 2- di am nocycl ohexane (570 ng, 5 mmol) was added. The
reaction mxturglwas stirred at roomtenperature overnight. The sol vent was
evaporated off. The residue was taken up in 2N sodi um carbonate sol ution
and ethyI acetate and was extracted three times with ethyI acetate. The

: -8 £44¢ filtered and

gel (digchllorolret hane/ met hanol / ammoni a 100: 0: 0 -> 140:10: 1) yi el ded

Ci s- N—(20an1 cycl ohexyl)-2-nmet hyl sul fanyl-4-trifl uoromnethyl -benzam de as
a light yel Prewfspffid (282 ng, 34 %, Ms: me = 3331.1 [(MtH)]. WO

2011/ 023667PCT/FEP2010/ 062281 -25- The title conpound, yellow foam Ms: nie

= 385.1 [(MrH)], was prepared in accordance with the general nethod of
i nt er mii atodut@nfafdg i 434mmodiZabriomoed-tiifiioesuaetby abrnzgicacid (CAS: 328-89-2) in

bi s(triif)l net h d | iate |. .
ci oo~ CO DR BHERT 3 oS T RERy e Rt gL T SR TR AT V] RSP hyt bz
am de Ghrbon&6Mnd 557 ul (8.921 mmol) methyl iodide. The mixture was stirred overnight under

10 nitrogen. The mixture was poured into water (300 ml). The aqueous layer was extracted with
ethyl acetate (2 x 80 ml). The combined extracts were dried over sodium sulfate, filtered and
concentrated in vacuo. The crude oil was purified on silica gel (eluent: heptane/ethyl acetate 0 to
10 %) to provide 1.75 g (83 %) of the title compound as an orange oil.

Step 2: 2-Cyclopropyl-4-trifluoromethyl-benzoic acid methyl ester

15

To a solution 0f 400 mg (1.413 mmol) 2-bromo-4-trifluoromethyl-benzoic acid methyl ester ,
146 mg (1.696 mmol) cyclopropyl boronic acid, 1.21g (4.946 mmol) tri-potassium phosphate
monohydrate, 40.9 mg (0.141 mmol) tricyclohexyl phosphine in 6 ml toluene and 0.3 ml water
under nitrogen at room temperature, was added 15.9 mg (0.0707 mmol) palladium acetate. The
20  mixture was stirred in a 100 °C oil bath for 4 hours and overnight at room temperature under
nitrogen. The mixture was cooled to room temperature. Water was added and the mixture
extracted with ethyl acetate. The organic layer was washed once with brine, dried over sodium

sulfate, filtered and concentrated in vacuo. The crude compound was purified on silica gel



HNH2 The title conmpound, yellow foam MS: mle = 385.1 [(MtH)], was

prepared in accordance with the general nethod of internediate G from
ci s- 1, 2- dvanhnoryasohexane and 2- met hoxy-6- 10 PCT/EP2010/062281

met hyl sul fanyl-4-trifluoronethyl -benzoic acid (internediate A).
Internediate J: cis -27-

2- Met hoxy- N- 2- (4- oxo- pi peridin-1-y1)-cycl ohexyl]-4, 6-bistrifluoromethyl-ben
zam de (cluent; heptane/ethyl acetate 0 to 10 %) to provide 0.24 g (71 %) of the title compound as a

ci s- N-(2- Ami no- cycl ohexyl ) - 2- met hoxy- 4, 6-bi s-trifl uoromnet hyl -benzam de

(i nt er ¥elew©Ed. H)~ 15 (400 my, 1.04mol) was dissolved in 27 nL ethanol .

i Qt'l' {ad(420 ng, 1.56 nmol) were added.
The reaction\ xture was refluxed for 2 h. The sol vent was evaporated off.
S extracted wth saturated sodi um bi carbonate sol uti on and
The conbi ned organi c phases were dried on sodiumsulfate,
filtered an rated. Purification of the residue by flash 20

chr omat ogr aphy silica gel (dichloromethane/ethyl acetate 1:0 -> 1:1)

yi el ded cis 2-nethoxy- WD 2011/023667PCT/ EP2010/ 062281 - 26-

N- 2-5 4-1xPsuRh BRI 1A8K 1-9R6GhR0 B XV e tohr Sy iastritlub fontel aligRfany de as
a light yel Iit))w solid (2’»1[§:]L0r791\:;8\6 6689/@,&)]!{:/BofEJ ne = 4%9 2 [(%Mb]\{é. cItiﬁtermadi ate
K: 2- Ogslieopropy ¢thanalrat fdonoteomstatyic, Wenadsicd 1 0inal (3.978 n8nely 2N NaOH. The

2-Br Omnii%futrer {)vfaé HOLE 1ntak8y0I O_Cb Sl 63h $o50 r%inu ets.héﬂle seoﬁltlt?orn was cooled to room

temperature and the ethanol was evaporated. The residue was diluted with water, acidified with

2N HCl to pH 2 and dichloromethane was added. The aqueous phase was extracted twice with
10  dichloromethane. The combined organic phases were dried over sodium sulfate, filtered and

concentrated in vacuo. The crude product was purified on silica gel (eluent: heptane/ethyl acetate

0 to 100 %) to provide 0.197g (27 %) of the title compound as a light yellow solid. MS(m/e):

229.0 (M-H)

Intermediate L: cis-V-(2-Amino-cyclohexyl)-2-cyclopropyl-4-trifluoromethyl-benzamide

H2
o
15

The title compound, yellow solid, MS: m/e = 327.2 [(M+H) ], was prepared in accordance with
the general method of intermediate G from cis-1,2-diaminocyclohexane and 2-cyclopropyl-4-

trifluoromethyl-benzoic acid (intermediate K).

Intermediate M: 2-Methoxy-6-methylsulfanyl-/V-(2-oxo-cyclopentyl)-4-trifluoromethyl-

20 benzamide



OBr To a solution of 2 g (7.434 ol ) 2-brono-4-trifluoronethyl-benzoic
acid (CAS: 328-89-2) in 20 ml DWMF under nitrogen at roomtenperature, was
added 1. Mogo(1@23667 nmmol ) pot assi um carbonate and 557 ulpCcT8&P@d/060r81 )

met hyl iodide. The m xture was stirred overni ght under 10 nitrogen. The

m xture was poured into water (300 nil)-28-The aqueous | ayer was extracted
with ethyl acetate (2 x 80 nl). The conbined extracts were dried over

sodi umTsltfiRtcBmpbinhd, §E RSy 361l OORCGRRLF B4R [ (MM [(h NAT W Té}ﬁrédrlﬁd@cd?ddnc&\/&&th
purified on S|I|ca gel (eluent heptane/et acetate to 10 @6 to provide
1.75 g thegenwgal srethadeofrintermacdigsaBoliors 2zaamian- Caelan@éarmnp ﬁsﬁwh@ﬂde CAS
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tri cyclyeigosamity)cpBopentyl)- &rmmi&icﬁwfwt- 16sté M water under nitrogen at
roomtenperature, was added 15.9 ng (0.07 nmol ) pal | adi um acetate. The 20

m xture was stirred in a 100 C oil bath for 4 hours and overnight at room
tenperature under nitrogen. The m xture was cool ed to room tenperature.
Wat er was added and the m xture extracted with ethyl acetate. The organic

| ayer washed| once, with brine, dried over sodiumsulfate, filtered and
concentra _Hin The crude conpound was purified on silica gel WO
2011/ 023667F m 662281 27- (eluent: heptane/ethyl acetate 0 to 10 %
to provide (71 % of the title conpound as a yellow oil. Step 3:

2- Cycl opropy1l- 4 trifluoromethyl-benzoic acid 5 To a suspension of 485 ny
(1.986 nmmol ) 2-cycl opropyl-4-trifluoromethyl-benzoic acid nethyl ester in 8
m et hanol at roon1tenperature was added 1.99 ml (3.972 mmol) 2N NaCH. The
m xture was heated in a Coil bath for 30 m nutes. The solution was

cool ed ZrMeF@éW@@ﬁ*b#&ﬁWYéHﬁ@“@Wéneélvﬂebﬁmo1%&“5}d Eptepmedieed), The 4681l was
dilute f S
added. é&ga%%%ﬁgm% §gﬁﬁggﬂgﬁ%%g€%2§ﬁ§§#§%£§kﬁha¥g gh&ﬂ?orgggghane The
conbi nedd O-Famiabepbases]- wsh)eN N, NeN asterma byl utomiew héatflmprdphbiphaed 1 8Ad, 4.1
concentrated in u The.crude. product mas urifi i.ca ge
(el Ubntme SeesneBe e minites o stiingg rogm { w%wﬁ&"é@?é 2627 % of the
title GARANBEpaTyRcdbah ¥Rl 1, PWihidehy MR (@S FA996-16M) kD93 mg, 5 mmol)
was added. The reaction mixture was stirred at room temperature overnight. The solvent was
evaporated off. The residue was taken up in 2N sodium carbonate solution and ethyl acetate and
was extracted three times with ethyl acetate. The combined organic phases were dried on sodium
15 sulfate, filtered and evaporated. Purification of the residue by flash chromatography on silica gel
(heptane ethyl acetate 100:0 -> 1:1) yielded the title compound as a white solid (1.8 g, 100 %),
MS: m/e = 449.2 [(M+H)].

Intermediate O: N-((1RS, 2SR)-2-Amino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl-benzamide

| F
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[(1SR,2RS)-2-(2-Methoxy-6-methylsulfanyl-4-trifluoromethyl-benzoylamino)-cyclopentyl]-

20

carbamic acid tert-butyl Ester (intermediate N, 0.2 g, 0.45 mmol) was dissolved in 2 mL
methanol. Hydrochloric acid (4M in dioxane, 0.56 mL, 2.2 mmol) was added and the reaction



I nternedi ate L:

ci s-N-(2- Am no-cycl ohexyl)-2-cycl opropyl-4-trifluoronethyl-benzam de 15

The titl ewoanpeusa; yel l ow solid, M5: me = 327.2 [ ( MtHPLCTI/BRAGIOPEE2RAET €d | N
accordance with the general nethod of internediate G from

ci s-1, 2-di am nocycl ohexane and 2-cycl ep9-opyl-4- trifluoronethyl-benzoic
acid (internedi ate K). Internmedi ate M

2- Met hawiytiBe was byttt freoi km@r&aﬁuﬁ*)@r gNCTRPEMYrE)waA-Fottdd iber B diyth 20

benzam de WO 2011/ 023667PCT/ EP2010/ 062281 -28- The title conpound, yellow
sol i d, crebongfe solutigm gndwpg witraricd thigs tipics patheghyl aeeiate of ragraebingd ¢retiHe gener al

nmet hod I i -8 00 G Y. | l.oride (CAS
Sa64- 160 et B e H R PR R Ak

(i nt er meithoat enyGurther purificetiore citateao M (147 mg, 94 %), MS: m/e = 349.2 [(M+H)].

[ (1SR, 2RS) - 2- ( 2- Met hoxy- 6- net hyl sul fany1-4-trifl uoromethyl5

benzoy l1ateriRiiady Pt eR]DIPYH oliBA-NaVIL& cRpehityl)eddrbinidAci@ #r2butyl ester

2- Met hoxy- 6- et hyl suﬁf gﬁlyl- 4-t rﬁqﬁo?gnetymf -benzoic acid (intermnmediate A,
1.1 g, 4.1 nmol) was dissolved in 40 nL di nethyl formam de. N, N-Di i sopropyl

ethyl ampe (763 ng, 5.9 mmol) and
0-(7- azgt;gnzot riazol-1-y1)-N, N, N , N -tetranet hyl uroni um hexaf | uor ophosphat e

(1.57 g,°. 1,10 nmol) were added. After 5 mnutes of stirring at room
C%?}S

t enper at N SR) - 2- am nocycl opentyl -carbam ¢ acid 1, 1-di met hyl et hyl
ester ( 65996-(19-6) (993 ng, 5 mml) was added. The reaction m xture
was stirred atoroomterrperature overni ght. The sol vent was evaporated off.
The residue was taken up in 2N sodi um carbonate solution and ethyl acetate
and was extracted three tines with ethyl acetate. The combined organic
phases Thetitlegpinpduah bswwii oitn M8: mi(d £ 3533 [NIHH e d.edasandpasshincceardance with the

cthyl aearralmShal BEimt ERpR EXoh FHR5 TR ARBR A Sut iy A 1007 2"
(1.8 0.dih&ByR4hyl beer (TAS 36%98-12-4) (vt H)4-dibromobutane.

10 Intermediate Q: cis-2-Pyrrolidin-1-yl-cyclopentylamine

A

N
@,NHZ

The title compound, white solid, MS: m/e = 155.2 [(M+H)'], was prepared in accordance with

the general method of intermediate O from cis-(2-Pyrrolidin-1-yl-cyclopentyl)-carbamic acid

tert-butyl ester (intermediate P).

15 Intermediate R: cis-[2-(2-Ethyl-4-trifluoromethyl-benzoylamino)-cyclopentyl]-carbamic

acid zert-butyl ester

The title compound, light yellow solid, MS: m/e = 401.4 [(M+H) ], was prepared in accordance
with the general method of intermediate N from [(1RS, 2SR)-2-aminocyclopentyl-carbamic acid



Internediate 0: N ((1RS,

2SR) - 2- Am no- cycl opent yl) - 2- net hoxy- 6- net hyl sul fany1l- 4-

trifl uor owethylo2benzamnm de 20 PCT/EP2010/062281

[ (1SR, 2RS) - 2- ( 2- Met hoxy- 6- net hyl sul fanyl-4-trifl uoromethyl - benzoyl am no) - cy
cl opentyl]- carbamic acid tert-butyl ES@er (internmediate N, 0.2 g, 0.45
nmol ) was dissolved in 2 nL nethanol. Hydrochloric acid (4Min di oxane,

0. 56 my, 1-dinetigrethyl sves (@Ades 50961 1968 afi E2etHy0A-(tr'¥doromethyl)-benzoic acid (CAS
2011/ 023667PCT/ EP2010/ 062281 -29- m xture was stirred at roomtenperature
for 4 RW345he63®xt ure was poured into 2N sodi um carbonate sol uti on and was
extracted three tines with ethyl acetate. The conbi ned organi ¢ phases were
dri ed dnternwdiate SutisdY-€2-Aminpeyeldpemiyl)eX-ethyl-diteifluomimethyliienzamidect was
used without any further purification, white solid (147 ng, 94 %9, M5 nie

= 349.2 [(MrH)]. 5Flpternedi ate P:
Ci S'(Z'lﬂﬁ”ﬂ' A yl -cycl opentyl)-carbam c acid tert-butyl ester The
title céfpamnd  ovin oil, M5 me = 255.3 [(M-H)], was prepared in

accorda vvih t he general nethod of internediate E from [ (1RS,

2SR) - 2- am nocycl opentyl -carbam c acid 1,1- dinethylethyl ester (CAS
365996- 19-6) and 1, 4-di bronobutane. 10 Internediate Q ) )

ci s-2- Ayertilicampound, whatg splih A ymart Al h [(YIBHNHovapHsenared 18 asenrdensadyithwhi t e

solid, , = 1155 : I PAr in 8, W gener al
met hod t@%ﬁ“ﬁ%? %@?aotfén%%gg r% 8 S- 2 f% r @oﬁ%ﬁ%}lﬁnt@ﬁ%&{g@wgﬁ\gﬁ@i‘%&ggr bam c
aci d t egtlopertyl]-cadbmic ddidicerbrdi atee (MermtbialerR)er nedi ate R ci s-
2-(2-Ethyl-4-trifluoronethyl-benzoyl am no)-cycl opentyl pcarbam ¢ aci d

t er t - buhidrnRalRE T: 26 ASprbhPLELARREThER ALY/ 062281

HO O

10 2-Cyclopropyl-6-ethyl-benzaldehyde (CAS 945408-11-7) (500 mg, 2.9 mmol) was dissolved in
3.5 mL fert butanol and 1.7 mL 2-methyl-2-butene. At 0 °C a solution of sodium chlorite (80 %
purity, 422 mg, 3.8 mmol) and sodium dihydrogenphosphate (452 mg, 3.8 mmol) in 3 mL water
was added slowly. The reaction mixture was stirred at room temperature over night. The solvents
were evaporated off. The residue was taken up in 1N sodium hydroxide solution and was

15 extracted with rert butyl methylether. The aqueous phase was adjusted at pH 1 with 25 % HCI
and extracted twice with tert butyl methylether. The combined organic phases were dried on

sodium sulfate, filtered and evaporated. The crude product was used without any further

purification, white solid (412 mg, 75 %), MS: m/e = 189.3 [(M-H)].

Intermediate U: 2-Ethyl-3-methyl-4-trifluoromethyl-benzoic acid

HO

20

Step 1: 2-(2-Ethyl-3-methyl-4-trifluoromethyl-phenyl)-4.4-dimethvyl-4.5-dihydro-oxazole




-30- 1, 1-dinmethylethyl ester (CAS 365996-19-6) and
2-ethyl-4-(trifluoronethyl)-benzoic acid (CAS 854531-63-8). Internediate S:
ci s- N- ( 2-wWoiznp/eyetropent y1) - 2- et hyl -4-tri fl uor omet hyl - benzareae/oc2siThe
title conpound, white solid, M5 me = 301.1 [(MtH)], was prepared in
accordance with the general nethod of -Bhternediate O fromcis-
[2-(2-ethyl-4-trifl uoronethyl-benzoyl am no)-cycl opentyl]-carbam c acid
tert-buty er (internediate R). Internediate T:

2- Cycl OE(L q- ethyl - benzoic acid 10 2-Cycl opropyl-6-et hyl - benzal dehyde
(CAS 94 4% €500 mg, 2.9 mol) was dissolved in 3.5 nL tert butanol
and 1.7 nL 2-méthy

purity, 422 ng, § 8

=2-butene. At 0 C a solution of sodiumchlorite (80 %
mol ) and sodi um di hydrogenphosphate (452 ng, 3.8 rrm)l)
|n3m.Tvvater add Y7 The ction stlrr
t enper atouarceoocl)e\?ie lono C’isi Lol VR szgr'reletgl\ofé%g %ﬁl-z\"-ﬁﬂ met l'?ahc?ﬁlgﬁ

t aken ups- uﬂnellwlspﬂumwhyﬁka@&edﬁ 450l THF eRreddlichas<16 oeﬂéﬁﬁh@dav\ét phntier t
butyl nethyl ether. The agueous phase was adjusted at pH 1 with 25 % HC1 and

ext r act?etp mbﬁ%mmql)hZMeqﬂ@ylmglgﬂSl%@lﬂwleet odytionmigd PEFoﬁFtbPﬁe%lltmgdfaﬁwe spiHEeR s

wer e drj I r t
was st TRS 2 ARty Faffne il hhER a SAK B TR ALY of Ty KRB o
me = 18lidg[witt ikh ])ath) afﬁ(bemmdﬁedttl&e&.ltlmes with tert- butyl rnethyl cther. The combined
2-Ethyl - 3-net hyl -4-trif] uor onet hyl - benzoi ¢ .a

2011/ 0 23FEIHEFPEPITEOV% ce tancs Wlﬁ*bgrénee éﬁ?iav%i 4t Podilisredmg exgpqrated 7
mmol ) 2 2 MGL 50NNy AR NS forflsthy 1L fHe Qfﬁea m@th henyib)a I btained

4, 4-di maézh t'%‘§4 5- dlyhtydro oxazol }l;eﬂlcnlﬂp15 y \Zgre adg rg At < efvascol darn})ep W se
over ZQSNBMDVQOBSM&(HEBI) 28Grin(N+EIM).et hy| magne3| um chl ori de solution in THF.
Thedre O, sol ut|4o was tlrre at, I;mblerﬁt enper ature flr | h,
the]n D4 23 hiyl-3-tueth Lorometh IpheE A dfrimethyld. 3rdil) r-o gzol-3-lupn th)
and extldgcﬁgé ed three times vvlth tert-butyl methyl ether. The conbi ned

organi ¢ phases were washed three tinmes with brine, dried over Na2SO4,

filtere

2-(2-Et§§,{l+'
ol e was obpt ai
2- (2- Et hyl - 3-
xazol -3-ium i odi

Prepared from 2-(2-ethyl-3-methyl-4-trifluoromethyl-phenyl)-4,4-dimethyl-4,5-dihydro-oxazole

Dry 1- 4-t.ri fl uoronet hyl - phenyl) - 4, 4-di net hyl - 4, 5- di hydr o- oxaz
as yellowoil: M5 (ISP): 286.1 ((MtH) '). 10 Step 2:
g4-trifluoronethyl-phenyl)-3,4,4-trimethyl-4,5-di hydro-o

and methyl iodide in analogy to intermediate V step 3. 2-(2-Ethyl-3-methyl-4-trifluoromethyl-
15 phenyl)-3,4,4-trimethyl-4,5-dihydro-oxazol-3-ium iodide was obtained as colourless solid: MS

(ISP): 300.1 (M").

Step 3: 2-Ethyl-3-methyl-4-trifluoromethyl-benzoic acid

O

HO
F

& F

Prepared from 2-(2-ethyl-3-methyl-4-trifluoromethyl-phenyl)-3,4,4-trimethyl-4,5-dihydro-
20 oxazol-3-ium iodide in analogy to intermediate V step 4. Ethyl-3-methyl-4-trifluoromethyl-

benzoic acid was obtained as yellow solid: MS (ISN): 231.06 (M-H)).

Intermediate V: 2-Methoxy-3-methyl-4-trifluoromethyl-benzoic acid

HO



F Prepared from 2-(2-ethyl-3
-methyl -4-trifluoronethyl -phenyl)-4,4-dinmethyl-4,5 -di hydro -oxazo |l e and
met hyl i oslodelt/n3@nal ogy to internediate V step 3. PCT/EP2010/062281
2-(2-Ethyl-3-nmethyl-4-trifluoromethyl- 15
phenyl)-3,4,4-trimet hyl-4, 5-di hydro-ox3zol - 3-i um i odi de was obt ai ned as
colourless solid: Ms (ISP): 300.1 (M. Step 3:
2- Et hylst&y reet-tnylrethok-4E driflot @i i phbeyiz aldcdiaetit)1-4,5-fihydBraaasied from
2-(2-ethyl-3-methyl-4-trifluoronethyl-phenyl)-3,4,4-trinethyl-4,5-di hydro20
oxazol -3-gm ic6di de in anal ogy to intermediate V step 4.

Y 4-trifluoronethyl benzoic acid was obtai ned as yell ow solid:
M5 (I SN): 6 ((MH)). Internmediate V.
2- Met hoxy- 3- Kz 4-trifluoronethyl-benzoic acid WO
2011/ 023667PCT/ EP2010/ 062281 -32- Step 1:

2-(2- hoxy-.4-t rdf,|440r t ! ) - -qi 1- - d] ol e
To a Z%Itou gi%lhtloo Of?ﬁiggéig @q?fﬁé&mﬁ)l uﬁ.)}?]-tﬁ?l ?’ﬁuzgir% %@éﬂf@?‘%—o %%Yé(?ﬁ%(y lénzoi C
aci d i noldef: wirctadl¢tesemivelr £3 mdtiehioByl dhllor(dt.ahd sredps dikethiyytbrgdthide] Tie: and 5
drops di et hyl formam de. The 5 m xture was heated to 80C for 3h. Then the
react i oWX&ay Beajestocdine doit Hatldan Hie rseptien noyxiwbaras qanscptetied #i Wg Catl epbar.

chl ori 9. L gh - ok QU . | S R m

ai cnl or aphailid Rla Giosglyeldaidrt gl 1igfis, fhopeoked i JdhR

2- am naicHaretkihape, @paled 1o 61°Ciand @Bolhutiodio€ 0.64 gre2hane | p2tdmtho-Tethglxt ur e was
allowed to stir. ient t er re for. 16 h. e qQf f-white suspension
was di IPGRRAG-NiPkiR @ﬁﬁm&w e agdsdhie @lﬁeree\v%;f;i@&ieaao S AR Gani ¢
phase qxhp&astufIfod 16 hMeke ¥iEhhiRi¥endieRtak Qilutth S itOrREN et RBAN fhase

10  evaporated and the organic phase extracted 3 times with ethyl acetate. The combined organic

layers were dried over Na,SOy, filtered and concentrated. The crude product, 33.2g N-(2-
hydroxy-1,1-dimethyl-ethyl)-2-methoxy-4-trifluoro-methyl-benzamide, a light yellow oil was
dissolved in 220 ml dichloromethane and cooled to 0 °C. Then 24.7 ml (340 mmol) thionyl
chloride was added drop-wise and the resulting light yellow solution stirred at ambient

15 temperature for 16 h. Then the pH was adjusted to 10 by addition of saturated aqueous Na,COs
solution. The aqueous layer was separated and extracted 3 times with tert-butyl methyl ether.
The combined organic phases were washed twice with brine, dried over Na,SQOy, filtered and
concentrated. 2-(2-Methoxy-4-trifluoromethyl-phenyl)-4,4-dimethyl-4,5-dihydro-oxazole was
obtained as light yellow oil which was used without further purification: MS (ISP): 274.1

20 (M+H)™).
Step 2: 2-(2-Methoxy-3-methyl-4-trifluoromethyl-phenyl)-4.4-dimethyl-4,5-dihydro-oxazole

To a solution of 5.465 g (20 mmol) 2-(2-methoxy-4-trifluoromethyl-phenyl)-4,4-dimethyl-4,5-
dihydro-oxazole in 60 ml dry THF were added at <-60 °C 11.0 ml (22 mmol) lithium

25 diisopropylamide solution 2M in THF/heptanes /ethylbenzene and the mixture stirred for 1.5 h at
< -60 °C. To the resulting dark brown solution were added 2.5 ml (40 mmol) iodomethane drop
wise over 10 min (exothermal, Ti < -48 °C). The resulting light brown solution was stirred at < -
50 °C for 2.5 h then quenched with sat. aq. NH4Cl solution and extracted three times with tert-

butyl methyl ether. The combined organic phases were washed 3x with brine, dried over Na,;SOyq,



| ayers were dried over Na2504, filtered and concentrated. The crude
product, 33.2g N-(2-

hydr oxy- Iwo-2diwmesdsy| - et hyl ) - 2- net hoxy-4-tri fl uor o- met hylpcvaPzanios2s1 a | i ght
yellow oil was dissolved in 220 m dichl oronet hane and cooled to 0 C. Then
24.7 m (340 mmol) thionyl chloride wa33-added drop-w se and the resulting
light yellow solution stirred at anbient 15 tenperature for 16 h. Then the

pPH was fadjddsing@vhgordQd iy 0emgiéliowsdifd: Saidhradsaarididt 89 URsNaReRts@iptyioan. The
aqueous | ayer was separated and extracted 3 tinmes wth tert-butyl nethyl

et her . stisa gebyribh Rerfars 4dni © IPhaseORiover fnspeand hgpeachaQELR0; iefor 40 ey over
Na2504,,
o (oo B oy B SE ARG E M E L ohany)-4 4 dimehyba Sty dip-guagole was o1 o e

obt ai neﬂta@r&-dlasgilght yetlokwool: (MS (WM)CZBSV\Hs((M Wt hout further purification:
: , H)

azol e 1uﬁ'i%cﬁdé0| ut| on of 5.465 ¢ (20 rrm)l)

2- (2-methoxy-4-trifluoromethyl -phenyl)-4, 4-di met hyl-4,5- di hydro-oxazole in
60 nl d y—~piF@ere added at < -60 C 11.0 m (22 mol) |ithium 25

di i sopr agde sol ution 2Min THF heptanes /ethyl benzene and the m xture

stirred fpr
added 2,5 m (40 ¥wpl) |odorret hane drop wi se over 10 mn (exothermal, Ti <
-48 C). The resuIFtlng |l i ght brown solution was stirred at < - 50 Cfor 2.5

h th | ut th
b e v R Rk e P R s S
bri ne, d@lrnetﬁgzll QS&hhyda&BQ&ole Wa ﬁoﬁﬁﬁoﬁ%ﬂﬁlﬁé R@?/a&&l%ﬂ(mm ﬂﬂi@]@&hnob&nethyll ibéided
and evaporated: 7.002 yel |l ow so

f1 akh- @A m?d%l@&}rsaﬁve%ﬁl %$qaleééu'§etp % waoraé&haﬁlée QTHWWO{WOMV?@ dieedtViver 25
mn an‘%ex@%ﬁﬁy@ﬁﬁw%ﬁ I %sjag’}ﬁf nQfon4leM d dt e %recl})lt%fte Xvaéhed Wﬁh tert- butyldmﬁthér o- ox

2- (2- Met hoxy- 3- 1°4-tritluoronet I met
azol e wder aid éme‘dad (ésMbtlhghy Syﬂéthﬁvﬂ-mﬂuormt(ly]aﬂ)eny]a% éLZrn(nétMyl—ly 5&1@(&9— 3:

2-(2-Met ho nethyl-4 .. fluor hyl - 4. 4- t hyl -4, 5-di hydro
- oxazoIOXf’%‘.ZO)i)é 61%8@’ as #%llé?dsaﬁlogftq‘f%hﬁgl’)‘?"e‘ie ]\(/J%(I?'?L) é%ﬁr&Wf

2- ( 2- me x> Bre R PBLmdrht I i pes o nRiy Y bedencld - 4, 4-

di met hy1-4,5-di hydio-oxazole in 4 nl "nitromethane was added 0.78 ml (12
mmol ) metbyl™g odide 10 and the m xture heated in a sealed tube to 60 C for
18 h. Thellbr g\ olution was diluted with tert-butyl nethyl ether, the
suspengi®n ered and the precipitate washed with tert-butyl nethyl ether
and dri ed.
2- (2- Met hoxy- 3-pethyl-4-trifl uoronethyl - phenyl)-3,4,4-trinmethyl-4,5-di hydro

0l R 8 SR ) 255 R S G B30 T

trimethyl-4,5- dlhydro oxazol—3 -ium iodide in 5 ml rnethanol and 5 ml 20 % NaOH was heated

to 70 °C for 17h. The yellow solution was cooled to rt, methanol was distilled off, the residue
acidified with conc. HCl to pH 1 and extracted three times with tert-butyl methyl ether. The

20 combined organic phases were washed twice with brine, dried over Na,SOy, filtered and
evaporated: 2-Methoxy-3-methyl-4-trifluoromethyl-benzoic acid was obtained as yellow solid:
MS (ISN): 233.04 (M-H)).

Intermediate W: 2-Bromo-6-methoxy-4-trifluoromethyl-benzoic acid

o o~

HO
F
Br
F

F
25 To -75 °C cooled THF (70ml) was added dropwise 36 ml (50.0 mmol) of a 1.4 M sec-BuLi

solution in cyclohexane within 5 minutes keeping the temperature below -70 °C. 7.5 ml (50.0



15 A solution of 515 ng (1.2 nmmol)

2- (2-nmet hoxy-3-nethyl-4-trifl uoronethyl - phenyl)- 3, 4, 4-

tri met hy Iwe@,26t1di2besdr o- oxazol -3-iumiodide in 5 m net harol/EReaoberz81 20 %
NaOH was heated to 70 C for 17h. The yellow solution was cooled to rt,

met hanol was distilled off, the residud4acidified with conc. HClto pH 1 and
extracted three tines with tert-butyl nethyl ether. The 20 conbi ned organic

phases s g T\MEIbngérWa@@eerbﬂsrwi@é bRm Tpelra't&e beM&r-70a250ithin Kirhihetes dA 861dtion
evapor at ed;: 2- Met -methyl -4-trifluoronethyl-benzoic acid was obtai ned

as yel 106w -881(2Y71 Wslql) %m}ethoz@/s“ Gaiflppnomashylbenzade asid ( eomameagial) in THF (25 ml)

Sor1y 03B RURAEKSBr ] biesdhAOE Y0 HRARED e QeidredfRolntion was stimed at 275 C

t enper do1 Bolrel Dvolufiéh &F 2.6 Bi(90.84 finmly £3- dlﬁkomlte.utalcblnraﬁhaﬁe @h @HFZ{ZOMH) vmzml )
2-net h 4-(trifl thyl)b d
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1, 2-di bronot et rachl oroethane”in THF (30mL) was 5 r opw se.
of f - wh ivateraugdpreins bath coalsngs flhe mestust wa57<5tlu®d with ethybagetae 7t rhb rAndwatangs0 t o

t t t Th | ]
addi 1§ QR OB s "gh aer et b AR Bl G M RIELF R ST #0a vi  n
ethyl acgh@tEwith Qthyl docdtdl (IREE M| e Bhdractd WRrADARAMS], HAYELEvANASdigMLufaied

with ethyl acetate (50 m), acidified wth HC125 % and extracted with ethyl
acelt diliegdangd@ontentratpén saqupathecnde prodoethyasetirred in le@tfmseeﬁlt@@@l pachiined. f at e,

10 fil red nd conce ed in Q. ude re

nept and e rp 1 Ba GRASEMAR G AReVETT Ry LUl SR T o PRt Ma BEEHS 7

m ) an%ﬁd&ﬂ’[ﬁétlﬂ@eérﬁlb(ﬁmﬁ%smv9h1ﬁeC80ﬁﬂCl\/ISdﬁ/e§i12@8[9}(M-lﬂ.O/O of the title conpound

as a white solid. I\/B(MWMZQS 9 (MH. Internediate X

2, 6- Di dntesmediate Xi: 2,6;Bj rﬂrrrlﬂwﬂmeammzaldelryqes A sol ution of

4- br ono- 3, 5- dlghlorobenzotrlfluorlde (1 g 34 mol) inl2nl

t et rahydrofu 2ne was sl owl y added to isopropyl magnesi um brom de (15 %in
4 ®mol ) at max. - 10C. After conplete addition the reaction

rred for 30 min at -10 C. D nethylformam de (0.275 g, 3.7

mmol ) was adge€d and the m xture was slowy warned up. The m xture was

guenched with saturated anmoni um chl oride solution and extracted three

15 A solution of 4-bromo-3,5-dichlorobenzotrifluoride (1 g, 3.4 mmol) in 1.2 mL tetrahydrofurane
was slowly added to isopropylmagnesium bromide (15 % in THF, 3.3 g, 3.4 mmol) at max. -
10°C. After complete addition the reaction mixture was stirred for 30 min at -10 °C.
Dimethylformamide (0.275 g, 3.7 mmol) was added and the mixture was slowly warmed up. The
mixture was quenched with saturated ammonium chloride solution and extracted three times

20  with ethyl acetate. The combined organic phases were dried on sodium sulfate, filtered and
evaporated. The crude product was used without any further purification, brown oil (741 mg, 89

%).

Intermediate Y: 2,6-Dichloro-4-trifluoromethyl-benzoic acid

25 The title compound, light yellow solid, MS: m/e = 257.3 [(M-H)], was prepared in accordance
with the general method of intermediate W from 2,6-dichloro-4-trifluoromethyl-benzaldehyde.



20 with ethyl acetate. The conbi ned organi c phases were dried on sodi um
sulfate, filtered and evaporated. The crude product was used w thout any
further pwoizbiieeséson, brown oil (741 nmg, 89 % . | nter me@CatBEP2040/062281
2,6-Dichloro-4-trifluoromethyl-benzoic acid C Cl 25 The title conmpound,
light yellow solid, Ms: nmfe = 257.3 [(-B#H)], was prepared in accordance
with the general nmethod of internmediate Wfrom

2, 6- di qhtephRdikté 7k DLV ifay} = ennadebhotel-bendbic acid

2011/ 023667PCTT EP2010/ 062281 -35- Internedi ate Z:

2- Met hyl sul fary1l-6-trifl uoronethyl -benzoic acid F 1 The title conpound,
white solid,rNSrme = 235.0 [(MH)], was prepared in accordance with the
general netfthod of internediate A from 2-(trifluoronmethyl)benzoic acid and
di et hyltdi s de. 5 Internedi ate AA:
(2-Pyrrolidintyl-cyclobutyl)-carbam c acid benzyl ester (m xture of

di astereongrs) O tr

The title compound, white solid, MS: m/e = 235.0 [(M-H)], was prepared in accordance with the

general method of intermediate A from 2-(trifluoromethyl)benzoic acid and dimethyl disulfide.

5 Intermediate AA: (2-Pyrrolidin-1-yl-cyclobutyl)-carbamic acid benzyl ester (mixture of

diastereomers)

RUgs

OW/NU

o

The title compound, colorless oil, MS: m/e = 275.1 [(M+H) ], were prepared in accordance with
the general method of example 1 and 2 from (2-oxo-cyclobutyl)-carbamic acid benzyl ester

10 (CAS 406951-43-7) and pyrrolidine. The 2 diastereomers were not separated.

Intermediate AB: 2-Pyrrolidin-1-yl-cyclobutylamine hydrochloride (mixture of

diastereomers)

H,N @
inf CIH

(2-Pyrrolidin-1-yl-cyclobutyl)-carbamic acid benzyl ester (intermediate AA, 475 mg, 1.7 mmol)
15 was dissolved in 25 mL methanol and 4N HCl in dioxane (870 mL, 3.4 mmol) and palladium on
charcoal (10 %, 184 mg, 0.17 mmol) were added. The reaction mixture was hydrogenated at
room temperature with a Hy-balloon over night. The palladium on charcoal was filtered off and
the solvent was evaporated. The crude product was used without any further purification, light

yellow semisolid (525 mg, 99 %). The 2 diastereomers were not separated.

20 Intermediate AC: N-((1SR,2RS)-2-Amino-cyclopropyl)-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl-benzamide



The title conmpound, colorless oil, M5 mle = 275.1 [(MtH)], were prepared

i n accordance with the general nethod of exanple 1 and 2 from

( 2- oxo- cywbabutozige7car bam ¢ aci d benzyl ester 10 (CAS 40695P2618/06)28and
pyrrolidine. The 2 diastereoners were not separated. Internedi ate AB:
2-Pyrrolidin-1-yl-cycl obutyl am ne hydraGhl ori de (m xture of diastereoners)
(2-Pyrrolidin-1-yl-cycl obutyl)-carbam c acid benzyl ester (internediate AA,
475 ngy, 1.7 mmol) 15 was di ssolved in 25 nL nmethanol and 4N HCl in di oxane
(870 m, 3.4 myol) and pall adiumon charcoal (10 % 184 ngy, 0.17 mmol) were
added. gIhe yeaction m xture was hydrogenated at roomtenperature with a

H2- bal ltagn ni ght. The pall adium on charcoal was filtered off and the
sol vent“was € 0 ed. The crude product was used w thout any further
purificationy light yellow semisolid (525 ng, 99 % . The 2 diastereoners
were not separated. 20 Internedi ate AC

N- ( (1SR, 2RS) - 2- Am no- cycl opr opyl) - 2- net hoxy- 6- net hyl sul f any1- 4-
trifluoronethyl-benzanm de WO 2011/ 023667PCT/ EP2010/ 062281 -36- The title
conpounde titke gampgend. dght veale form, MSs nite 3139 941 [vHN) wasmeepapddp aeedange

accord ' . i r j

o o 1. 300 ekl BT B lerR e Fanl G T el ol (CAS 45347-3602)

2, 4- bi s0d 2i4-bisori thed imgihy)e6-methoaxydmeoizaicel. aci d. 5 | nternedi ate AD:

((1RS, 2SR) - 2- Cycl opent yl am no-cycl opentyl)-carbamc acid tert-butyl ester
To & sQhtérineAiaeé A Y (1,2 8RR -Cycivpen dymiPeyilofientyd)-eatbatnidatid tert-butyl

1, 1-di net hyl ethyl ester (CAS 365996-19-6) (500 ng, 2.497 mmol) in 10 ni

met hanéfteias added acetic acid (0.714 m, 12.49 10 nml) and cycl opent anone
(0.665 m, 7.491 mmol ). The m xture was heated in a 50 C oil bath for 1.5
hour. The\solution was cooled to roomtenperature and sodi um
cyanobolrli deH 3 , 5.0 mol ) was added portionw se. The m xture was
heated in a ofl bath for 2.5 hours. The solution was cooled in an ice
bat h and que d B dropwise addition of 6 M 2N NaOH The met hanol was
removed in vacuo. The aqueous |layer was diluted with water and extracted 3
15 tinmes with ethyl acetate. The conbined extracts were dried over Na2SO4,

filterdd aspdut eta 28B)2riminedysloprriyl-esrberaicoicld Wwhslipethyethad cver CIAS ca

T e T R

10 mmol) and cyclopentanone (0.665 ml, 7.491 mmol). The mixture was heated in a 50 °C oil bath

for 1.5 hour. The solution was cooled to room temperature and sodium cyanoborohydride (370
mg, 5.0 mmol) was added portionwise. The mixture was heated in a 50 °C oil bath for 2.5 hours.
The solution was cooled in an ice bath and quenched by dropwise addition of 6 ml 2N NaOH.
The methanol was removed in vacuo. The aqueous layer was diluted with water and extracted 3

15 times with ethyl acetate. The combined extracts were dried over Na,SOy, filtered and
concentrated in vacuo. The crude oil was purified on silica gel (eluent: heptane/ethyl acetate 0 to
100 %) to provide 0.39 g (58 %) of the title compound as a light brown solid. MS(m/e): 269.3
(M+H).

Intermediate AE: (1RS,2SR)-N-Cyclopentyl-cyclopentane-1,2-diamine

O,
.

The title compound, grey solid, MS: m/e = 169.3 [(M+H)'], was prepared in accordance with the

20

general method of intermediate O from ((1RS,2SR)-2-cyclopentylamino-cyclopentyl)-carbamic
acid tert-butyl (intermediate AD).



Internedi ate AE: (1RS, 2SR)-N- Cycl opentyl -cycl opent ane- 1, 2-di am ne 20
[1:-.)--NH tcNI-12 The title conpound, grey solid, M5 me = 169.3
[(NMFD] weopwepa@red i n accordance with the general netrhodrodioioni2er nedi at e
0 fron1((1RS,28R)-2-cycIopentylanino-cyclopentyl)-carbanic acid tert-butyl
(internmediate AD). WD 2011/ 023667PCT/-ER2010/ 062281 -37- | nternedi ate AF:
2-1sopropoxy-4-trifluoronethyl-benzoic acid o oJ To a solution of

p- (tri flht@mRARItONE): 2asb Mhﬁyﬂ%ﬂ]&oﬁﬁﬁeﬁ%b@ﬁz(ﬁé a¢i@00 ng , 2.271 nmol), 2-
propanol (0.209 nl, 2.725 mmol) and triphenyl phosphine (706.2 ng, 2.612
mmol) in 6.5 m 5 tetrahydrofurane under nitrogen at 0 C, was added
dropwi se @ gohution of di-tert-butyl azodicarboxylate (575.2 ng, 2.498

nmol ) h@ I _tetrahydrofurane. The reaction mxture was allowed to warmto
roon1tenpeﬂ§; re and stirred for 1,5 hours. 8 mM 2N NaOH (15.9 nmol) was
added and the xaction m xture was heated in an 80C oil bath for 5 hours.

The reaction fixture was al | owed to cool to roomtenperature and extracted
twice with 5 m ether, The aquequs 10 was _aci dified under ice bath

cool i nd 4 toutipnang pF@iﬂ%P@ﬁhstaclmbwed (GRS g8 (R0 pige &ipiltrameuds

111 0 0 YR SRR A TE f 5 85 Wi s arooune

2- ( 2 Metthehyygrofuring fiddeonoroethyl 0 phemslddddd drogivietasphnbnmfdi-teydbwgplkazol e 15
azodicarboxylate (575.2 mg, 2.498 mmol) in 1 ml tetrahydrofurane. The reaction mixture was
allowed to warm to room temperature and stirred for 1,5 hours. 8 ml 2N NaOH (15.9 mmol) was
added and the reaction mixture was heated in an 80°C oil bath for 5 hours. The reaction mixture
was allowed to cool to room temperature and extracted twice with 5 ml ether. The aqueous layer

10  was acidified under ice bath cooling with a SN HCI solution to pH 1. The resulting precipitate

was filtered and dried in vacuo to provide 444 mg (79 %) of the title compound as a white solid.

MS(m/e): 247.0 (M+H+).

Intermediate AG: 2-(2-Methoxy-4-trifluoromethyl-phenyl)-4,4-dimethyl-4,5-dihydro-

oxazole

15 F
To a solution of 2-amino-2-methyl-1-propanol (9.94 ml, 100.6 mmol) in 100 ml dichloromethane
under nitrogen at 0 °C, was added dropwise a solution of 2-methoxy-4-trifluoromethyl-benzoyl
chloride (12 g, 50.29 mmol) in 30 ml dichloromethane. The temperature rose to 7 °C. The
mixture was stirred at room temperature for 45 minutes. The mixture was poured onto 200 ml

20 water. The organic layer was separated and the aqueous layer was reextracted twice with
dichloromethane. The combined organic layers were washed with brine, dried over Na,;SOy,
filtered and concentrated in vacuo to provide 15.34 g of an orange oil. A solution of this
intermediate in 150 ml dichloromethane was cooled to 10 °C. Thionylchloride (11.2 ml, 154.5
mmol) was added dropwise. The temperature rose to 15 °C. The mixture was stirred at room

25 temperature for 45 minutes. The solution was added dropwise to 350 ml of a cooled 2M Na,COs
solution. The emulsion was diluted with 200 ml water and filtered, to remove the white solid.

The organic layer was separated and the aqueous layer was reextracted twice with



To a solution of 2-am no-2-nethyl-1-propanol (9.94 m, 100.6 mmol) in 100
m di chl or onet hane under nitrogen at 0 C, was added dropw se a sol ution of
2- met hoxywa@-20rivi2Basor onet hyl - benzoyl chloride (12 g, 50. 2@Tmredip/os12880 ni
di chl oronet hane. The tenperature rose to 7 C. The m xture was stirred at
roomtenperature for 45 minutes. The m&%ture was poured onto 200 m 20
wat er. The organic | ayer was separated and the aqueous | ayer was

r eext r aigdhdstoéthase. Vﬁlfehodibﬁﬁh@&ﬁémﬁ hanedriciif cENISOeditat@and Eordcamedted Wer e
washed with brine, dried over Na2SH4, filtered and concentrated in vacuo to

provi deaam Rprevige 1346 6{8hd&oknfithe utleenrapquad asp lghi xeliowt @it AdYinEek 2742150 m
di chl orppgt +§|ane was cooled to 10 C. Thionylchloride (11.2 m, 154.5 mol)
vvas adéede ‘opwi se. The tenperature rose to 15 C. The m xture was stirred

r oo 5 t er, 0 sol.uti.gn was added dropwi se to
350" ot Tofeme e A3t 7 FrobBlpd Gl s EfreiRRBRIF TN Vas Gilated w th 200
water and filtered, to renove the white solid. The organic | ayer was
separ at edpantdrt he aqueous | ayer was reextracted twice with WO
2011/ 023647PC]/ EP2010/ 062281 - 38- di chl or onet hane. The conbi ned extracts
wer e drH@d Na2SO4, filtered and concentrated in vacuo to provide 13.16
g (93.5 % ke fitle conpound as a light yellowoil. MS(me): 274.2
(MtH ). Intermediate AH 2-1sopropyl-4-trifluoromnethyl-benzoic acid 5 HO
Step 1. Preparatfon of
2-(2-isopropyl -4-trifluoronethyl-phenyl)-4, 4-di met hyl -4, 5-di hydro oxazol e
To a cétérel Rrepapytionsif 2t (2aisonyopyl-4- trlﬂuorornethvl-phenvl) 4, dlrnethvl 4,5-dihydro
2-(2-nmet ho 4- trlfluoronethyl phenyl ) -4, 4-di net hyl-4,5- 10 di hydro- oxazol e
(mterr%%%g%e AG (1.0 g, 3.66 nmml) in 6.0 nl THF, was added dropw se a 1M
i spropyl magnesi um brom de solution in THF (11.0 m, 10.98 nmol) mai ntai ni ng
t he ten%r uré below 5 C. The m xture was allowed to warmto room
t enper at/Oge stirred for 1 hour. The m xture was cooled in an ice bath
and quenched Rpwt se with 25 m saturated NHACL sol ution. Ethyl acetate
was added. The orfgani c | ayer was separated and the aqueous | ayer was
reextracted 15 ofice with ethyl acetate. The conbined extracts were dried
over Na2504, filtered and concentrated in vacuo. The crude oil was purified

on si | /loan gpolled(81°Ga selutiprept Zhmethoyy-aidtusramahyloheoy 94t 4-dinsitydidde 0. 95 g
(OL A AlydtdGxdlold EnEHMRAHOAAT1 B ¢, 5 ¥8MED [iP¥ 0%hi THFR(AY ficd 48Pwhsel M -

ispropylmagnesium bromide solution in THF (11.0 ml, 10.98 mmol) maintaining the temperature

below 5 °C. The mixture was allowed to warm to room temperature and stirred for 1 hour. The
mixture was cooled in an ice bath and quenched dropwise with 25 ml saturated NH4Cl solution.
Ethyl acetate was added. The organic layer was separated and the aqueous layer was reextracted

15 once with ethyl acetate. The combined extracts were dried over Na,SOy, filtered and
concentrated in vacuo. The crude oil was purified on silica gel (eluent: heptane/ethyl acetate 0 to
20 %) to provide 0.95 g (91 %) of the title compound as a light yellow oil. MS(m/e): 286.1
(M+H).

Step 2. Preparation of 2-(2-isopropyl-4-trifluoromethyl-phenyl)-3.4.4-trimethyl-4,5-dihydro-

20 oxazol-3-tum iodide

3
N-\\/
/
If

F

F
F

To a solution of 2-(2-isopropyl-4-trifluoromethyl-phenyl)-4,4-dimethyl-4,5-dihydro oxazole
(step 1) (950 mg, 3.33 mmol) in 8.0 ml acetone was added ) iodomethane (2.1 ml, 33.3 mmol).



Step 2. Preparation of
2-(2-isopropyl-4-trifluoronethyl-phenyl)-3,4,4-trinethyl-4,5-di hydro20
oxazol - 3-wormiidsae To a sol ution of PCT/EP2010/062281
2-(2-isopropyl-4-trifluoromnethyl-phenyl) -4, 4-di net hyl -4, 5-di hydro oxazol e
(step 1) (950 ng, 3.33 nmol) in 8.0 nm-3%cetone was added ) iodonethane (2.1
m, 33.3 mol). WD 2011/023667PCT/ EP2010/ 062281 -39- The m xture was

heat ed Tha rdixfue Wa®hdatfibinh F50TC 4B biaUs:1S48 digs. SIQlle\éQ%ntV\ﬁé?s HEBBOMER Viabud/ ATEO.
The solid was stirred in ether, filtered and dried to provide 1.27 g (89 %

of t he spid Mas sarsonstheasiliareghandydsiad doupsidedl 2 (R &) of Huditle compousd &y 3.

Pr epar %%hp?elgfw%hds%r(&p&jl S(ﬁ)MMjl uor onet hyl - benzoic acid 5 HO To a

sol uti

[ i 4 tr| nmet hyl - 4, 5- di hydr o- oxazol
-3- i um ot et 2 58 e F999 i et hanol were added
5N NaCOH soI ution (11 8 m, 58 98 mml) The m xture was stirred in a 75C
oil batho ol 3 hours. The solution was cooled in an ice bath and acidified
to pH 1% a 5N HCl solution. The nethanol was renoved in 10 vacuo. The
suspensi on tirred in an ice bath. The solid was filtered, washed with
vvateg and driedFin vacuo to provide 618 ng (90% of the title conmpound as a
whi te solid. I\/B(rﬂe) 231.1 (MH). Internediate Al:

5-trifl ph bhox

> 1 oo B4 RS Greb R r G R i e At Ritte By 4 Sl oo
ol ) ﬂm%’dl@@(s&@)l g (a%@ £239 niriol) i BRI fmﬂiahol V6&E iatdBdCEN BROM & WtEH 118,
2. 847 mml%{)and pal |l adium (1) acetate (}10 7 0.0475 mmol) in 4.5 m

wat er Wels5&P$ peel). diheraigtire é’#ﬁ)étﬂ”éft%mé‘ (243 %@%fﬂ@ hoyrie The xelbtien wascooled
fil f i 7
lter Zﬁ’ R dali€arddl a!cEng%deto dal EAL %1‘%&@%‘% rf(gtgérﬁ\%)g g}z}s &(e%rﬂ&?‘ed‘(’]‘ﬁ‘sms ed

stirre roomterrper ur 0 m nut es e Sol| ter
wi t 10 wakedo. dhd suspension was stlrred in an ice bath. The solid was filtered, washed with water and

dried in vacuo to provide 618 mg (90%) of the title compound as a white solid. MS(m/e): 231.1
(M-H).

Intermediate Al: S-trifluoromethyl-biphenyl-2-carboxylic acid

15 A mixture of 2-iodo-4-trifluoromethyl-benzoic acid (CAS: 54507-44-7) (300 mg, 0.949 mmol)
phenylboronic acid (239 mg, 1.898 mmol), sodium carbonate (302 mg, 2.847 mmol) and
palladium (II) acetate (10.7 mg, 0.0475 mmol) in 4.5 ml water was stirred at room temperature
for 48 hours. The mixture was filtered and the filtrate was acidified with HCI 37%. The mixture
was stirred at room temperature for 30 minutes. The solid was filtered, washed with water and

20  dried in vacuo to provide 225 mg (89 %) of the title compound as a brown solid. MS(m/¢): 264.9
(M+H").

Intermediate AJ: 2,6-Dimethoxy-4-trifluoromethyl-benzoic acid

o o



20 dried in vacuo to provide 225 ng (89 % of the title conpound as a brown
solid. M5(nfe): 264.9 (MtH ). Internedi ate AJ:

2, 6- Di metwoxyt128a67f | uor onet hyl - benzoi ¢ aci d WO PCT/EP2010/062281

2011/ 023667PCT/ EP2010/ 062281 -40- To a solution of sodi um hydroxide (5.66 g
,141.4 mol) in 33 mM water and 33 m -é@-hanol at room tenperature under
nitrogen, was added 2, 6-di net hoxy-4-trifluoronethyl-benzonitrile (CAS:
51271- %Aéoldt&nﬂsgdluﬁﬂhyhéomis)% dheraasbl)an 38indtwiie aas3headiemol & a 90C
oil bath for 37 hours. The reaction m xture was coogled to roomtenperature
and 13000/ (GAREHURANISERIALCTS WRS @ dgndobifrdimeibexe ditriBeqramety -penzopitiicon and

dried e f 0

it osyPAST P IE AP 2181470 Mg Hh Radh fighE v BELL IOLORG of bt for
ni trogén, ho‘wxs Th@lrmdtmdr oprseva caulspensioantcafpetdde pné V3@ us wated htaaiadéat.
materlal chI Qr o thane e reaction m xt s .stirred at 0 C
for 4. 9h§ pr@ﬁl“@t Wé%lﬁql esfﬁdﬁa‘/ Fation and J;BGF%HTOHW& 3.9xg0 %Ogga htesolid 1@ ¢ h

di chl or,omEbRBRRitro NG RAERICREC 5Y 8370 0 Ihaxﬁm%ﬁﬁw%f Q%C’@‘{%eﬂ\!ﬁ% , was
filtered 10 and 8r|edto provide 1.51 roduct. The aqueous ase was
filter addahdtopiwecalsuspensioh Dﬂthme\dmusésdolht@mpd Umtanelm@&ngdlohlommﬂlhmte TBot h

o Sl P ks e Bl IR s 8Pty Bl o RIPRUS
But yI - [e;errécaed LR r6mbBinand. mhé lcHRILRHB dqa%yavkramﬁéayddeﬂﬂamnﬁn@fed 15

2- Fl uoro-4, 6-bis(trifluoronethyl)benzal ?ahyde mol ) was di ssol ved
in Bb rend ﬂuﬁd@nerovadﬁ‘roﬂt&mgdﬁ@rﬁ he muﬁ@%pb-d@w ﬁl@reithanﬂﬂw )Nhetndohd was

N but yl m ne ) dde The eactl QR

et uxseTEPRRIR o SPRBTRG B RRE B Fee B RSP 2 Sl B
sol uti leea;adlpsﬁm;is aﬁ@ﬁﬁ@-@cﬂ}d, Wistnggnpinegdvampgani ¢ phases were dried on
sodiumsulfate, filtered and evaporated. The crude material, orange oil (12
g, >10Qr{éermalau§ ak: VBﬁt?PHLg LG teed 6219s-ﬁw1ﬁ3ﬂoﬁ§&mrphehgr)% ghaélf'e]xamne
Butyl -[1-(2-cyclopro bi s-trifl uoronethyl -phenyl)- methyli deneP ami ne
WO 2011/ 023667P /EP2010/ 062281 -41- Cycl opropyl brom de (3.84 g, 32 mmol)
was added to gnesium (771 nmg, 32 mmol ) in 20 nL diethylether and refl uxed

for 10 mn. ganese(ll)chloride (160 ng, 1.27 mmol) and butyl41-
(2-fluoro-4, 6-bis-trifluoronethyl-phenyl)-nethylidene]-amne (internediate
AK, 4 g, 1%%amol)
. F
F
F
F~ F

15 2-Fluoro-4,6-bis(trifluoromethyl)benzaldehyde (10 g, 38 mmol) was dissolved in 30 mL toluene.
p-Toluenesulfonic acid (140 mg, 0.74 mmol) and N-butylamine (2.94 g, 40 mmol) were added.
The reaction mixture was refluxed overnight. The mixture was extracted with 2N sodium
carbonate solution and ethyl acetate. The combined organic phases were dried on sodium sulfate,
filtered and evaporated. The crude material, orange oil (12 g, >100%) was used without further

20 purification.

Intermediate AL: Butyl-[1-(2-cyclopropyl-4,6-bis-trifluoromethyl-phenyl)-methylidene]-

amine



5 was added. The reaction m xture was refluxed for 2 h. The reaction

m xture was quenched with 8 nL water and filtered through dicalite. The
organi ¢ pNexeinvmsscsepar at ed and dried on sodi um sul f at e pcirigPe@nme22and
evaporated. The crude material, brown oil (3.54 g, 82% was used w thout
further purification. Internedi ate AM-41-

2- Cycl opropyl-4, 6-bis-trifluoronethyl-benzal dehyde 10 Crude

butyl -[1-(2-cycl gpropyl-4, 6-bis-trifluoronethyl-phenyl)-nethylidene]-am ne
(internediate AL|{ 3.54 g, 10.5 mmol) was dissolved in 8 nL water.
Hydrochloric agtd (25% 0.49 nlL) was added and the m xture was refluxed for
2 h. The nlxtu e was extracted three tines with ethyl acetate. The conbi ned
organic mere dried on sodiumsulfate, filtered and 15 evapor at ed.
The cru F brown oil (1.01 g, 34% was used wi thout further
purificati ntier mredi ate AN

2-Cycl opro , 6-bis-trifluoronethyl-benzoic acid WO

2011/ 02366 ¢PCT/ EP2010/ 062281 -42- sodium chlorite (340 ngy, 3.76 mml) and
sodi um di h genphosphat (451 ng, 3.76 mmol) in 3 nL water was added. The
reaction m xture was stirred at roomtenperature overnight. The sol vents

were eyap

twice Wt Op? (éps% gftntldel (-E%t%%? n%ﬁﬁl%%§ ‘?@‘?@Qu n%ﬁu]ﬁgzﬁa%;’s adj us i ?%t 0 pH 2
by addididtylcthér ﬁﬁ%ﬂ@ﬂed&hﬂ 1 @nﬁxtMﬁﬁgaﬁéke(Iﬁchbrlﬂb (IBOtIﬁg t I Dlinydo Dnaaid bk y 1€t her .
The conbi ned organi ¢ phases were Srled on sodi um sul fate flltered an%

evapor atdororhé-tiy-trflonemethy phengh iRy lidsnglpmige (nteymegiatosiyiy 4 g3
Wi t houty s lég%l(%f’ The ll’éa!cflbﬁ: Al R w%s%ﬁﬁ{ga%faﬁ G, fﬁ% reaction mixture was quenched with 8

2- Et hyl - tritluoromethyl-benzoic acid
mL water and filtered through dicalite. The organic phase was separated and dried on sodium

sulfate, filtered and evaporated. The crude material, brown oil (3.54 g, 82%) was used without

further purification.

Intermediate AM: 2-Cyclopropyl-4,6-bis-trifluoromethyl-benzaldehyde

10 FoF
Crude butyl-[ 1-(2-cyclopropyl-4,6-bis-trifluoromethyl-phenyl)-methylidene]-amine
(intermediate AL, 3.54 g, 10.5 mmol) was dissolved in 8 mL water. Hydrochloric acid (25%,
0.49 mL) was added and the mixture was refluxed for 2 h. The mixture was extracted three times
with ethyl acetate. The combined organic phases were dried on sodium sulfate, filtered and

15 evaporated. The crude material, brown oil (1.01 g, 34%) was used without further purification.

Intermediate AN: 2-Cyclopropyl-4,6-bis-trifluoromethyl-benzoic acid

HO 0]

Crude 2-cyclopropyl-4,6-bis-trifluoromethyl-benzaldehyde (intermediate AM, 1.01 g, 3.58 mmol)
was dissolved in 8.5 mL tert-butylalcohol and 4.5 mL 2-methyl-2-butene. At 0°C a solution of



10 The title conpound, white solid, Ms: me = 285.2 [(MH)], was prepared
in accordance with the general nethod of internediate A from

2, 4- bi s(twof2buenseset hyl ) benzoi ¢ acid and i odonet hane. | rCEmPeaioatR2SAP:

2- Cycl obutyl-4-trifluoromethyl-benzoic acid The title conpound, white
solid, Ms: nle = 243.0 [(MH], was prépared in accordance with the 15
general nethod of internediate K from 2-iodo-4-trifluoronethyl-benzoic acid

net hyl sE&tier chddiéle ¢Y40 @B, Y6 Zint ParIbod Rind @ihly@e@enhysisap 51 frh€ 3t TEmmait i 3
sodi um hydroxi de. Internediate AQ 2,6-D nethyl-4-trifl uororreth | - benzoi c
aci d pafsT Was pAdgsiarl Be resstiot maxlgeny avstiHed gt oy empaghEaRYHYIchhdihg oy |

chlor %8 vg&’s?@%%ééa% g@ﬁ?&‘hﬁpﬁﬁé&/ HRaRd at N {\Iﬁ5ﬁTeg1daex§rH§tQ§ BROW i’

14. 47 OXy-4-tri enzol ¢ aci
(inter I’(ﬁd-lbaﬂyémé.th)yl etherl @O mtjudonk plme veo at pistet m@pHdwy alidétpm dﬂ%%]ﬁd]da and
nitrogen at roomtepperature, s added 42 m (578,

chl o¥ | &étraer%twwwgp %tYL%lﬁEhé( ether. 4 je SOI@B@e%PrgaBmha$eérW@eE %n sogfigm

sol venty, 188, fIRNQY Sl édﬁﬁ/ﬁfeﬂ%ﬁ@crﬂ?@ﬁia%aﬂ%f%hﬂe {otiaqh &1 P849) Was Abedt N

title conmpound as an off-white so
without further purification.

Intermediate AO: 2-Ethyl-4,6-bis-trifluoromethyl-benzoic acid

F

10 The title compound, white solid, MS: m/e = 285.2 [(M-H)], was prepared in accordance with the

general method of intermediate A from 2,4-bis(trifluoromethyl)benzoic acid and iodomethane.

Intermediate AP: 2-Cyclobutyl-4-trifluoromethyl-benzoic acid

HO
F

£ F

The title compound, white solid, MS: m/e = 243.0 [(M-H)], was prepared in accordance with the
15 general method of intermediate K from 2-iodo-4-trifluoromethyl-benzoic acid methyl Ester and

cyclobutylzincbromide followed by saponification with sodium hydroxide.

Intermediate AQ: 2,6-Dimethyl-4-trifluoromethyl-benzoic acid

0O

HO
F

£ F

Step 1. Preparation of 2,6-Dimethoxy-4-trifluoromethyl-benzoyl chloride




Step 2. Preparation of

N- (2- Hydr oxy-1, 1-di net hyl - et hyl ) - 2, 6-di net hoxy-4-trifl uoronet hyl benzam de
10 To a swbuvilonief’ 3.7 m (37.22 mol ) 2-am no- 2- et hylpcTApPe@pasBl i n 42
m di chl or onet hane under nitrogen at 0C, was added dropw se a solution of 5
g (18.61 nmol) 2, 6-di net hoxy-4- trifl uéds-onmethyl -benzoyl chloride in 12 ni

di chl oronet hane. The tenperature rose to 7C. The m xture was stirred at
room tenpanqpoe for 4 hours. The mixture was poured onto 75 ml water. The
organic Iaye was separated and the aqueous |ayer was extracted tw ce with
di chl or effbttane® 15 The conbi ned organic |l ayers were washed with brine,
dried over |um sulfate, filtered and concentrated in vacuo to provide
5.66 g (yield: 94.6 %9 of the title conpound as a yellow solid. M5(nie):

. Step 3. Preparation of

2-(2,6-D nmetmoxy-4-trifluoronethyl -phenyl) -4, 4-di net hyl- 4, 5- di hydr ooxazol e
20 A solution of 5.66 g (17.62 muol)

N-(2 h t t it QXN - benzam de
' a0 Y Eodmibride RN (oo B - AnERas fsrﬂlrﬂ"%ﬂl&hg%&%mx )

2011/ 026G medintcERD0A 060 61 28 licrcdbntaihing foyur cndpsrDME umdﬁ ragtodgoh alhr@:pnvm se. The

tenperature rose to,15C . T xture was stirred at roomte ture for
our | FHEPSHI P S0 Raale RSP dHORy Chistid T8t OB ot SR SbH um
car bpnasec 9aludin B8P3 hl;hl% ERILCH AR waﬁl%e&ddeutlﬁdawotta pRALERY 1 A [ibiliegea o)t 0
remove the white solid. The organic | ayer was separated and t'he aqueous

| ayer wdsheetittercampodnd as aeothivithteolid.chl or omet hane. The comnbi ned extracts
were dried over sodiumsulfate, filtered and concentrated in vacuo. The
crude [Stgh?. Brepargwnsd] IN-dZ-(r]Srd@%Vd) 1 -diasctpyirdthyled, owditethiokgshtriflobrommethyl-
chromaz!ograﬁgé/ on silica (70 g) eluting with a gradient formed from

n- hept ethyl acetate
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10 To a solution of 3.7 ml (37.22 mmol) 2-amino-2-methyl-1-propanol in 42 ml dichloromethane

under nitrogen at 0°C, was added dropwise a solution of 5 g (18.61 mmol) 2,6-dimethoxy-4-
trifluoromethyl-benzoyl chloride in 12 ml dichloromethane. The temperature rose to 7°C. The
mixture was stirred at room temperature for 4 hours. The mixture was poured onto 75 ml water.
The organic layer was separated and the aqueous layer was extracted twice with dichloromethane.
15 The combined organic layers were washed with brine, dried over sodium sulfate, filtered and
concentrated in vacuo to provide 5.66 g (yield: 94.6 %) of the title compound as a yellow solid.

MS(m/e): 322.2 (M+H).

Step 3. Preparation of 2-(2.6-Dimethoxy-4-trifluoromethyl-phenvyl)-4.4-dimethvyl-4.5-dihydro-

oxazole

20 | F
A solution of 5.66 g (17.62 mmol) N-(2-hydroxy-1,1-dimethyl-ethyl)-2,6-dimethoxy-4-

trifluoromethyl-benzamide in 60 ml dichloromethane was cooled to 10°C. 3.8 ml (52.85 mmol)



(O to 509%9 to provide 4.8 g (yield: 89.8 %9 of the title conpound as a
white solid. MS(me): 304.2 (MtH ). 10 Step 4. Preparation of

2- (2, 6- Diwet2hylo2deetr i f 1 uor omet hyl - phenyl) - 4, 4- di net hyl - 2c5xPedp@dsnexKazol e
(conpound A) And

2- (2- Met hoxy- 6-nmet hyl-4-trifl uoromet hy#4phenyl) - 4, 4- di met hyl - 4, 5- di hydr o- ox
azol e (conmpound B) 15 To a OC solution of 1.5 g (4.946 mol)

2- (2, 6tgibnREtheNYC #al ﬁd(fehldi%p)meh"fhe fehpatatiredostto 15°C. The mixture was stirred at
di met hy1- 4, 5-di hydr o-oxazole in tetrahydrof uran_over nol-sieve, was

added dﬁa@ﬁ\hﬁr@@r@u@fom hopg Thg S%twr) wa$ added repsping|tom 3t 84 pfimcep led e
sol uti r ol m xt ure
was al fgge\}'{e@ ‘lcyr]%ng% Soﬁfégglo?)ﬁnre? Iﬂalgle?éx% g rdtélngeﬁﬁmsgﬁen %lgeq%(g\g{g 2%?\];%*1%@ 70C oi |
bat h f avhi24ohiduris. orgirec mymt\uaﬂepmtedcmuelmb dqueaus laye vatcktracied guieneited wi t h
60 Ml of satyrated a ni m sol ution t hyl acet at added. The
or gahi diqhigramethgae.g éggg) §ﬁHa‘itﬁ§’e§‘cﬂI ey %ﬂﬁ&mwgaéﬁﬁl 539 once with
ethyl 3Rl Sed TheaGBIPAOGHICHENARHSWWBRE (S5 Qﬁw%vﬁfrlﬁﬁ%lﬂﬂﬂés‘kl'cfoﬁﬁﬁl
filtered and concentrated in v ude orange ol l (1
purifi @hrqmattd)grhﬂ)lwsdn shtauTi g kiubing wodraaghgiconfosntd framel- hﬂptms; amdtethyéa@t?adi ent
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trifluopamehopisphenyl) - 4, 4-di met hyl- 4, 5- di hydr o- oxazol e (conpound A) as a
V\/mte solid. M5S(me): 272.2 (MtH ) and 532 ng (yield: 37.4 % of

fq M px wrépa%my&z‘b 6- M&&QM %@@3&%&%&’@@ AfRdng14bs-dihydro-
tr| uoromet hyl - pheny1)-4,4-di nethyl-4 ydr o-oxazol e (conpound B) as a
col or | exazad¢ (conms(mdé) 288. 1 (I\/HrH') St ep 5 Pr epar ati on of
2,6-Dinmethyl-4-trifluoromethyl-benzoic acid 2-nmethyl-2-nitro-propyl ester

5 To a otign of 415 ng (1.530 mol)
2- (2, 6-drpethyd- 4-trifluoronethyl-phenyl)-4, 4-di met hyl 4, 5- di hydr o- oxazol e
in 17 m ace ile was added 15.3 m (0.0061 mol) of an 0.4 nM aqueous

Na2- EDTA sof utto~at room tenperature. 1.4 ml (15.30 mmol )
1,1,1-trifluorodcetone was added at once with a pre-cool ed syringe. A

m xture of 3.86 g (45.90 mol ) sodi unbi carbonate and 9.41 g (15.30 nmol)
oxone Wexl ?ae?dMﬁtlthﬁ -aathyl-4 drigveiomgthydipheny Lo, 44Bmethyl-4,5- dlhydro oxazole

(compound B)

15
To a 0°C solution of 1.5 g (4.946 mmol) 2-(2,6-dimethoxy-4-trifluoromethyl-phenyl)-4,4-

dimethyl-4,5-dihydro-oxazole in 9 ml tetrahydrofuran over mol-sieve, was added dropwise 9.89
ml (29.68 mmol) of a 3M methylmagnesium bromide solution in diethyl ether maintaining the
temperature below 5°C. The mixture was allowed to warm to room temperature and was then

20  heated in a 70°C oil bath for 24 hours. The mixture was cooled in an ice bath and quenched with
60 ml of a saturated ammonium solution. Ethyl acetate was added. The organic layer was
separated and the aqueous layer was extracted once with ethyl acetate. The combined extracts
were dried over sodium sulfate, filtered and concentrated in vacuo. The crude orange oil (1.38 g)
was purified with flash column chromatography on silica eluting with a gradient formed from n-

25 heptane and ethyl acetate (0 to 35%) to provide 419 mg (yield: 31.2 %) of 2-(2,6-dimethyl-4-
trifluoromethyl-phenyl)-4,4-dimethyl-4,5-dihydro-oxazole (compound A) as a white solid.
MS(m/e): 272.2 (M+H") and 532 mg (yield: 37.4 %) of 2-(2-Methoxy-6-methyl-4-



10 mnutes. The m xture was stirred for 30 mnutes. The reaction m xture
was diluted with 90 m water. The aqueous | ayer was extracted 3 tines with
di chl or orwOhane23ébhie conbi ned extracts were dried over godinrisobhat e,
filtered and concentrated in vacuo to provide 477 ng (y: 97.7 %9 of the
title conpound as a colorless oil. Step56. Preparation of
2,6-Dimethyl-4-trifluoronethyl-benzoic acid 15 To a solution of 475 ng

(1. 488 tifdrbmettSt- ghmyu)hq/a -dméthi L4, ﬂQﬁlW&E@-b)(leohhe@ég{lp@uﬁﬁBﬂaQa 616144 02
nitro-propyl esterin 4.7 m dioxane was added 3 (14.88 mmol ) of a 5M
aqueoué\’ﬂﬁ\&@ﬂ 388 4t(M5 ) The i xture was heated in a 100C oil bath for 24
hours. The di oxane was renoved in vacuo. The residue was diluted with water
and extSted.dicpanation afi2ttDemethyl-htflugremethilbenzammgid 2-methyl-Rastraqretiv cstar
with HCI5N and extracted 3 times with dichl oronethane. The conbi ned 20

di chl or oget haneoex racts were dried over sodiumsulfate, filtered and

concentrédte vaguo to provide 301 ng (y: 92.7 %9 of the title conpound
as a |i9 Plo

(; MS(me): 217.1 (MH). Internediate AR
2- Et hyl - 6- met hoxy>4 f I uor onet hyl - benzoi ¢ aci d The title conmpound,
i ght yellow solid,

A Fme = 247.0 (MH, was prepared according to the 25
procedure described for internediate AQ from

2-(2 6 VA r | } )

i ek gt SR b R R et fuorqmethyphomy)-4 4 dimethyl

r eagent,s- dM@irZ&de]ahﬁ)]E?»ﬁﬂi’l Hﬁb&%&ﬂ@/x&&ﬁﬂ&c&:ﬂ 4B ml (h0@sInadiodtef aAS.4 mM

2- Cycl opropyl- 6- y4tr|fluororre Qi Cc aci he title
conpourig! e%lnsa‘l sollfign atygomjpiapera lgP Wf/flé)” %a@%plpéﬁéwéaorae%% ng to
the progrddn& A6k {;vl?cﬁq ﬂr@"coél@c’i %HH%@' A‘tn%xﬁﬁ% Bf 9% g (45.90 mmol)

2- (2, 6-di net hoxy-4-trifluoromnethyl -phenyl)-4

di met hybdidmbicditopdicend Yatdod € Suk mglot)mboﬁpwapydda:é‘g)nemnwmsb pueri adeermd od 15
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water. The aqueous layer was extracted 3 times with dichloromethane. The combined extracts

were dried over sodium sulfate, filtered and concentrated in vacuo to provide 477 mg (y: 97.7 %)

of the title compound as a colorless oil.

Step 6. Preparation of 2,6-Dimethyl-4-trifluoromethyl-benzoic acid

15 To a solution of 475 mg (1.488 mmol) 2,6-dimethyl-4-trifluoromethyl-benzoic acid 2-methyl-2-
nitro-propyl esterin 4.7 ml dioxane was added 3 ml (14.88 mmol) of a 5M aqueous NaOH
solution. The mixture was heated in a 100°C oil bath for 24 hours. The dioxane was removed in
vacuo. The residue was diluted with water and extracted twice with ethyl acetate. The aqueous
layer was acidified with HCI 5N and extracted 3 times with dichloromethane. The combined

20 dichloromethane extracts were dried over sodium sulfate, filtered and concentrated in vacuo to

provide 301 mg (y: 92.7 %) of the title compound as a light yellow solid. MS(m/e): 217.1 (M-H).

Intermediate AR: 2-Ethyl-6-methoxy-4-trifluoromethyl-benzoic acid

o o

HO
F

£ OF

The title compound, light yellow solid, MS: m/e = 247.0 (M-H), was prepared according to the
25 procedure described for intermediate AQ from 2-(2,6-dimethoxy-4-trifluoromethyl-phenyl)-4,4-

dimethyl-4,5-dihydro-oxazole using ethylmagnesium bromide as a Grignard reagent.



0 CF Step 1. Preparation of

2- Benzyl oxy- 6- nmet hoxy-4-trifl uoronethyl -benzonitrile F 10 To a sol ution of
200 ng (OweBiwmedey 2- met hoxy-6-nitro-4-trifluoronet hyl Poempesiotnsi2Be in 2
m di oxane under argon at 0C, was added 425.3 ul (4.065 nmol) benzyl

al cohol, followed by a dropw se additi-éf of a solution of 82.2 ng (1.260
nmol ) pot assi um hydroxide in 600 ul water. The m xture was stirred at 0C
for 30 Iﬂieli*ﬁieﬂfatéﬂ&@:Qf@fblﬁiro?ﬂpmlﬁeﬂﬁw-ﬂﬂﬂﬂoﬂﬂﬂétﬂ&gbénzoi@'&ﬂ:id eaction m xture
was poured into ice water. e resulting suspension was filtered and dried
in 15 vacuo N provide 196 ng (y: 78.5 % of the title conpound as a white
solid. Stép 2y Preparation of

2011/ 025667R EPR010/ 062281 -47- To a solution of 254 ng (6.350 mmol)
sodi um hydpoxiFdedn 2 ml water and 2 nl ethanol at roomtenperature under
ni trogen, |was agded 195 ng (0.635 mmol ) 2- benzyl oxy- 6- net hoxy- 4-
trifluoronethyl-benzonitrile. The reaction m xture was heated in a 90C oi l

bat h overnight. The, reaction mi re 0Ql to roomtenperature and 7
v ey Sl SRESHICHIE MiaTs MR Tl Ve PRPEE BTOLAE i Fed o
provi dgrd@duiicédtibed JorKhtethedii® Ad tHlogn ZOPQKkEh8Ry-3-t¥iklid B nReyil-Bhedybane) :
326.3 (M#). Step 3. Preparation of ' ' '
2- beﬁ1z;ﬂ|11@§zt§1y164,ﬁé§%@ixvﬂaawq HIROP ST eRHmpgies bint brgaiide as 000 gEarg reagent.
Intermediate AT: 2-Difluoromethoxy-6-methoxy-4-trifluoromethyl-benzoic acid
F
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Step 1. Preparation of 2-Benzyloxy-6-methoxy-4-trifluoromethyl-benzonitrile

N
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10 To a solution of 200 mg (0.813 mmol) 2-methoxy-6-nitro-4-trifluoromethyl-benzonitrile in 2 ml
dioxane under argon at 0°C, was added 425.3 ul (4.065 mmol) benzyl alcohol, followed by a
dropwise addition of a solution of 82.2 mg (1.260 mmol) potassium hydroxide in 600 ul water.
The mixture was stirred at 0°C for 30 minutes and then at room temperature overnight. The
reaction mixture was poured into ice water. The resulting suspension was filtered and dried in

15 wvacuo to provide 196 mg (y: 78.5 %) of the title compound as a white solid.

Step 2. Preparation of 2-benzyloxy-6-methoxy-4-trifluoromethyl-benzamide




To a solution of 1.81 g (12.81 mml) nitrosylsulfuric acid in 1.5 mM water
at 0C under nitrogene, 10 was added dropw se a suspension of 463 ng (1.423
mrol ) 2- bwozyliomeye6B- met hoxy-4- trifl uoronet hyl - benzam decirreP2019/064281

di chl oronet hane. The reaction m xture was stirred at OC for 4 hours. The
reaction m xture was poured over ice a#d extracted with dichl oronet hane.
The conbi ned organic |ayers were dried over sodiumsulfate, filtered and
evapor ateadsoldtiis ssdens@.3 30 mal)mumuhi Bdiroiddrinf1 @$ Wa@labdD ntlEQNBE AF6SANY
on silica (20 g) eluting with a gradient formed 15 from n- heptane and et hyl
acet at dCPIREHES q@@n/mtrﬁgqrs WS r@dti@g 195 B2 B0-633 e RA-beryylgxy-Emethosyyi-el d) of
the ti 6

Pr epar g{ ﬁ%%%?ﬁlgpgee@nﬁ%w}%q &?lﬁh%m%ﬁé ri ﬂe&(t)e:déﬁé@ k(l) 154 Epebr??%(?‘%m Ftd Tﬁ%t hyl
est er IrecacHol migtusolal ¢ootedad rS@a tempe(rétuﬂeﬁeﬁldrﬂml water was added. The product was

2-b I - th 4-trifl hyl I, 20 3.
N, r\fﬁ.zry?@ﬁ%bvéﬂﬁ%ﬂﬂ%%d&mé'ﬁo m‘ég{dgg@ r%&(Yr §gz Cﬁ@ét'rl %ﬁlrgpoqﬂégsamf& sehg: 1

ng (1. %§§$ bb6@ um car bonate and 87.2 ul (1.398 mml) nethyli odi de.
The nixtu e was stlrred under nitrogen for 3 days. The m xture was poured
into ) A The
or gani € ed O dr ur
2011/0236ﬁ6PCﬂ6EP2010/062281 - 48- sulfate filtered and concentrated in
vacuo. The crude lig yellow oil (410 ng) was purified with flash col um
chromat ogr aphy g (10 g) eluting with a gradient fornmed from

n- heptane d acetate (0% =>10%in 15 mnutes) to provide 352 ng (y:
88.8 % of e’ title compound as a colorless oil, which crystallized on
standing. M5(me): 341.2 (MH) 5 Step 5. Preparation of

2- hydr oxy-B=Tefhoxy- 4-tri fl uor omet hyl - benzoi ¢ acid methyl ester F To a

solution of BO ng (0.176 nmol)
2- benzyl oxy- 6- net hoxy-4-trifluoronethyl -benzoic acid nethyl ester in 1 n

et hanolTounghition ¢ 1ogles (.8 I @aidl X ipenail fufie acidas 1axiehe oafer B0 OuiiRY hitiogond,
Pd/ C 10% The m xture was stirred at roon1tenyerature under an hydrogen

at nts piesadeet drepwee gsusnension ef 463 By s H29aungl) R tbspadoxyrbrantbpxprd-h
d' chi Ortﬁﬁ@&rg%ﬁlyﬁg%ﬁﬁdg il 28 Al BicHRSoMORERN That&Ttion mixture was stirred at 0°C

for 4 hours. The reaction mixture was poured over ice and extracted with dichloromethane. The
combined organic layers were dried over sodium sulfate, filtered and evaporated. The crude solid
was purified with flash column chromatography on silica (20 g) eluting with a gradient formed

15 from n-heptane and ethyl acetate (0% => 100% in 15 minutes) to provide 431 mg (y: 64.9 %
yield) of the title compound as a white solid. MS(m/e): 325.1 (M-H)

Step 4. Preparation of 2-benzyloxy-6-methoxy-4-trifluoromethyl-benzoic acid methyl ester

0.0
0 O\Q

F

To a solution of 380 mg (1.165 mmol) 2-benzyloxy-6-methoxy-4-trifluoromethyl-benzoic acid in
20 3.8 ml N,N-dimethylformamide under nitrogen at room temperature, was added 177.1 mg (1.281

mmol) potassium carbonate and 87.2 ul (1.398 mmol) methyliodide. The mixture was stirred

under nitrogen for 3 days. The mixture was poured into water. The aqueous layer was extracted

once with ethyl acetate. The organic layer was washed once with water, dried over sodium



in vacuo to provide 38 ng (y: 86.1 % of the title conpound as a white
solid. M5(ne): 249.0 (MH. Step 6. Preparation of

2- di f | uvorwoabhieyeed- met hoxy-4-tri fl uoronet hyl - benzoi ¢ aecu/eredlopb228st er 15
To a solution of 35 ng (0.140 mmol)

2- hydr oxy- 6- met hoxy-4-trifl uoromet hyl -#&nzoic acid nethyl ester in 350 ul

N, N- di net hyl f or mram de under nitrogen at room tenperature, was added 29 ng
(0. 210 sumat) filReédasl dmaRfdaanatacud. aht enrd lidhopNoseoibi 108ng) wils pubifid®&itmnol )
met hyl chl orodi fl uoroacetate. The reaction m xture was heated in a 65C oil
bath f &asmzolhwarcbrom%@&rﬁplzooraﬁhcae(ﬂﬁﬂ) chieg arih awpdicaidencd Bomm-pepigesinger
separ at, Qr. 0 t ni c
ayer vy A0 CLABR G 1o RliatD PARRE Sl (P QYR Bl pohit, 04 B
The cr udeldrlcowail,ovticlf él@sﬂ@rtjﬁze&\aﬁsqaudimglMS(rvMeb.fMﬂlZa(M{ﬁpl um chr omat ogr aphy
on silica WD 2011/023667PCT/ EP2010/ 062281 -49- (10 g) eluting with a

gradi ergterf DrAvEshritionnM-Hepd-806 ndhxgt it fhdeahehd- K@% ieacillGfethil ebfer M nut es)
to provide 16 ng (y: 38.1 %9 of the title conpound as a Iight yellow oil.
Step 7. Preparation of
2-Difl uorongt ho - 6- met hoxy-4-trifl uoronethyl -benzoic acid To a sol ution of
85 ng (0.283~gA01 ) 2-difl uoronet hoxy-6-nmet hoxy-4-trifluoronethyl-benzoic 5
acidin 1.6 nmf di ne over nol-sieve at roomtenperature, was added a
SO|U'[IOJ$V(8 (0.849 nmmol) LiOHin 0.8 mM water. The m xture was
stirred at terrperature for 4 hours. The solvents were renoved in
vacuo. The ue was dissolved in water and extracted with diethyl ether.
The aqueous | ayer was acidified with HCI5Muntil pH 1 and extracted 3 tines
wi th ethyl gtdt e. The conbi ned organi c phases were dried over sodium
sulfate, filtgred and 10 concentrated in vacuo to provide 12.5 ng (y: 15.4
%9 of the title corrpound as an oil. M5(me): 284.9 (MH) Synthesis of the
exanpl es Exanpl es

15¢i s- 2NbIoEIap-o- & ﬁlﬁ PEIN) 2-Renzy [y romedony-f-tifluespaietindbyngciadid £ | yor

omet hylrnethyl ester in 1 ml ethanol under nitrogen at room temperature, was added 8 mg (0.0071 mmol)

Pd/C 10%. The mixture was stirred at room temperature under an hydrogen atmosphere for 4

10  hours. The catalyst was filtered, washed with dichloromethane and the filtrate was concentrated
in vacuo to provide 38 mg (y: 86.1 %) of the title compound as a white solid. MS(m/¢): 249.0
(M-H).

Step 6. Preparation of 2-difluoromethoxy-6-methoxy-4-trifluoromethyl-benzoic acid methyl

cster

15 | F
To a solution of 35 mg (0.140 mmol) 2-hydroxy-6-methoxy-4-trifluoromethyl-benzoic acid
methyl ester in 350 ul N,N-dimethylformamide under nitrogen at room temperature, was added
29 mg (0.210 mmol) potassium carbonate, followed dropwise by 18.1 ul (0.168 mmol) methyl
chlorodifluoroacetate. The reaction mixture was heated in a 65°C oil bath for 22 hours. Water

20 and ethyl acetate were added. Both phases were separated and the organic layer was washed 3
times with water. The organic layer was dried over sodium sulfate, filtered and concentrated in

vacuo. The crude brown oil (49 mg) was purified with flash column chromatography on silica



benzam de and

t rans- 2- net hoxy- 6- net hyl sul fanyl - N- 2- pyrrol i di n-1-yl -cycl ohexyl) - 4-

trifl uor owetzhylo2benzam de and PCT/EP2010/062281

2- Met hoxy- 6- et hyl sul f anyl - N- ( 2- oxo- cycl ohexyl )-4-trifl uoromnet hyl - benzam de

(internmediate 20 B, 380 ng, 1.05 mmmol )4%as dissolved in 10 nL

tetrahydrofurane. Acetic acid (145 ng, 2.4 mmol) and pyrrolidine (97 ng,
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tenperature. Sodi umtriacet oxyborohydride (290 ng, 1.4 mmol) was added and

stirri Aynwes) te RVt Bimat(yy %ﬁaﬁﬁ)é}%@rt&iwmd Ay g Hieht yeHewifiikt ure was

extracted wi t h 2N SOdI um car bonat e soI uti on and et hyl acetate. The conbi ned
erhAPaepa) 2; i bioyR6-snelt o Riofornethylebbnzeid aeidapor at ed.

Purification of the resi due by fl ash chr omat ogr aphy on silica gel

(dichl d“rocmmhitmmejfﬁtﬂl@ﬁlﬂ?lhﬁmm@l 2adiTOrdndhoexy-G-A@tHoGy¥)-trifluetateethyl-benzoic
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trans- 2- net hoxy- 6- net hyl sul f anyl - -
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o, 5. NtTRansty B Ao taSsy ks Ao inis 2T By SRR Pt nf P 8 dimehy 1 - ben

zam de vafikthyl acetate. The combined organic phases were dried over sodium sulfate, filtered and
trans- 2- Met hyl sul fanyl - N- (2- pyrrolidin- 1)/I -cycl ohexyl) - 4-trifluoronet hyl - b
enzHhi ¢encentrated in vacuo to provide 12.5 mg (y: 15.4 %) of the title cornpound as an oil. MS(m/e):

284.9 (M-H)
Synthesis of the examples
Examples 1 and 2
15 cis-2-Methoxy-6-methylsulfanyl-/V-2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-

benzamide and trans-2-methoxy-6-methylsulfanyl-/V-2-pyrrolidin-1-yl-cyclohexyl)-4-

trifluoromethyl-benzamide

0 s 0 s
N R
H H
N F N F
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and

2-Methoxy-6-methylsulfanyl-N-(2-oxo-cyclohexyl)-4-trifluoromethyl-benzamide (intermediate
20 B, 380 mg, 1.05 mmol) was dissolved in 10 mL tetrahydrofurane. Acetic acid (145 mg, 2.4
mmol) and pyrrolidine (97 mg, 1.4 mmol) were added and the reaction mixture was stirred 1h at
room temperature. Sodium triacetoxyborohydride (290 mg, 1.4 mmol) was added and stirring
was continued at room temperature overnight. The mixture was extracted with 2N sodium
carbonate solution and ethyl acetate. The combined organic phases were dried on sodium sulfate,
25 filtered and evaporated. Purification of the residue by flash chromatography on silica gel
(dichloromethane/methanol/ammonia 100:0:0 -=> 140:10:1) yielded cis-2-methoxy-6-



and

ci s-2-Met hyl sul fanyl - N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoronethyl-ben
zam de, owbanierseei0 oil, MS: mle = 387.2 [(M+H)], and PCT/EP2010/062281

trans- 2- net hyl sul fanyl - N- (2-pyrrolidin-I-yl-cycl ohexyl)-4-
trifluoromnethyl-benzam de, white solidj0Ms: me = 387.2 [(MtH)], were
prepared in accordance with the general nethod of exanple 1 and 2 from

2- et hyhghy 1l %&Ni §y1@éﬂQﬁ1yil dﬂh@&bhéxﬂ) ﬂ-rthﬂlhdt@fn@tlﬁl bylzahedtzan et yellow

(|nterrred| ate

D
ci s- 2- Melidobdp-me,(28- @ArM%Ifiﬂ/drn‘Hﬂ 3;/[(1\@1&) b%&tyw mgthexe-ormpthylselawdthyt - benz

am de E i i 200
7o, 0. B3P MR -Pheveihe AL TR B TR VRBRE R 26 sby

et hyI MSrm/e(BEW g M-2HB].mmol ) and 0- (7-

azabenzotriazol -1-y1)-N, N, N , N -tetranet hyl uroni um hexafl uor ophosphate (264

ng, 9.69 mml) 20 were added Af t]@,falﬁpmmuhga of stirring at room

tenperature cis-2-pyrrolidin-1-ylcycl ohexylam ne di hydrochl ori de

(interngdy 1 @g@e L

b011 0SBan ARk 101, pOrrohafiTe ot cfien msﬂ;rtlﬁ{rifrgjn?%ﬁlr%r%a*@nepae?%ture

over ni dgrans-2FVEethylswigantyl\da62-pyeotidiax- by1-of cloherlyd-4-trdflwore nwdhkyltengamide i n 2N

sodi um car bonat e sol ution and ethyl acetate and was extracted three tines

with ethyl acetate. The conbi ned organi c phases were dried on sodium

sulfate, filtered and evaporated. Purification of the residue by flash

chr omat aphy onss’ lica gel di chl orsohet hane/ net hanol / anmoni a 100: 0: 0 - >

140: 10: N-

uor onet hyl - benzam de as a white

and

cis-2-Methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide, colorless
10 oil, MS: m/e = 387.2 [(M+H) ], and trans-2-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-

trifluoromethyl-benzamide, white solid, MS: m/e = 387.2 [(M+H) ], were prepared in

accordance with the general method of example 1 and 2 from 2-methylsulfanyl-N-(2-oxo-

cyclohexyl)-4-trifluoromethyl-benzamide (intermediate D) and pyrrolidine.
Example §

15 cis-2-Methoxy-N-(2-pyrrolidin-1-yl-cyclohexyl)-4,6-bis-trifluoromethyl-benzamide

R

O

2,4-Bis(trifluoromethyl)-6-methoxy-benzoic acid (200 mg, 0.69 mmol) was dissolved in 5 mL

dimethylformamide. N,N-Diisopropyl ethyl amine (359 mg, 2.8 mmol) and O-(7-

azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate (264 mg, 0.69 mmol)
20 were added. After 5 minutes of stirring at room temperature cis-2-pyrrolidin-1-yl-

cyclohexylamine dihydrochloride (intermediate F) (171 mg, 0.71 mmol) was added. The reaction



Exanple 6 and 7
(-)-cis-2-Mthoxy-6-nethyl sul fanyl -N-(2-pyrrolidin-1-yl-cyclo

hexyl ) - 4-woi2bl wm3esenet hyl 10 benzam de and PCT/EP2010/062281
(+)-cis-2-Methoxy-6-net hyl sul fanyl - N-(2-pyrrolidin-1-yl-cycl ohexyl)-4-
trifluoronethyl-benzam de and -51-

Ci s- 2- Met hoxy- 6- net hyl sul fanyl - N-2-pyrrolidin-1-yl-cyclo

hexyl ) dixtuiré vy Qriresiiedt ydm RenFaaru oo veataitPTiRe solven@syas evapbadt &o M Hesiah P ak
AD with 8 % isopropanal in heptane. The first eluting 15 enantioner was

(-) - Ci SVBLHENRHRY 2 Sﬁétuﬁfw@fh‘lﬂiaéf‘nwmwﬂ(@dmf/h}fléPqt%FPﬁn@LWF cxtiroresl thesgyimes4.-

triflu Y. n 9{1@[ \Jf_ﬁﬁ

(+)-ci ylﬁrr&h?hag?gf\%%hg%% (H}%ﬁﬁ?%ﬁl?% 8‘{}?% h" Sulfat fH elredl a)nd4 triflu
or onet teyhpdmld afmrtfmatlo'ﬂﬁ thb ssldut &y Slach elvohatugsdphy owashcla(gbl det er m ned.

Exa l e 8 and

i éd@hlw&qrﬂ%}h@@rm%thww%}%@ Par A49:1011) girddegirdymetoyr iV {2uor onet hyl

-benza R -yl-cycloh 146b-tﬂ methyl-b id hite solid (15 529
(+) -ci @le% hy?’ iYCfoar?i?() Zoyrrolidi n- 1oyl —cycl ohexyl ) - 4 28 M2 et hyl

- benzaaﬂaamevmzmmﬂsﬁwpcw EP2010/ 062281 -52- and

ci s-2-Met hyl sul fanyl - N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoronethyl-ben
zam de (exanple 3) was separat ed Brampler@ampb®k AD with 20 % i sopropanol in
hept ane. The first eluting enantioner was

(-) - ci f=)ZisRiMpindR-oanihyNuifdn PyNI@! gydidlidin ML ylcelon BN ) i trifubFérhétgl-omet hyl

-benzam de, the 5 second enanti oner was

(+) 1@ depzaraideand (H)-gisyd-Methoxypgmeshylgalfamy-N-(Z-prrrokiding 1 yk-gyclohexyl)-4-
trifl u??iflg‘oa}m&hgﬁﬂm& The absol ute configuration was not determ ned.
Exanpl e

ci s-2- Met hyl sul fanyl - N- ( 2- nor phol i n-4-yl -cycl ohexyl )-4-trifl uoronethyl -benz
amde O

o s O o s
N N
H E H
N F N F
7 f 7 f
| ¢ °F | ¢ °F

and

cis-2-Methoxy-6-methylsulfanyl-N-2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide
(example 1) was separated on Chiralpak AD with 8 % isopropanol in heptane. The first eluting
15 enantiomer was (-)-cis-2-methoxy-6-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-
trifluoromethyl-benzamide, the second enantiomer was (+)-cis-2-methoxy-6-methylsulfanyl-N-
(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide. The absolute stereochemistry was

not determined.
Example 8 and 9

20  (-)-cis-2-Methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide and
(+)-cis-2-Methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide



10 ci s-N-(2- Am no-cycl ohexyl)-2-net hyl sul fanyl-4-trifl uoronethyl - benzam de
(intermediate G (264 ng, 0.79 mmol) was dissolved in 15 nL acetonitrile.
Pot assi umwoanhionadse (549 ng, 4 mmol ) and bi s(2- br onoet hplCrarhen/ 06280 ng, 1
mmol ) were added and the reaction m xture was refluxed overnight. The

sol vent was evaporated of f. The resi dud2was taken up in water and ethyl
acetate and was extracted three tines with ethyl acetate. The conbi ned
organi ¢ phases were 15 dried on sodiumsulfate, filtered and evaporat ed.
Purification of the residue by flash chromatography on silica gel

(dichlor t hane/ net hanol / amyeni a 100 0: 0 -> 140: 10: 1) yi el ded
cis-2- Is fa yI N-(2- m)lln 4-yl - cycl ohexyl )-4-trifl uoronethyl - benz
am de as ﬂg Iowgum( , MB. nle = 403.3 [(MH) Exanpl e
11 20 N N F

cis- I\MZ@/CI opr opyl Ayl -a@) -cycl chex} ] - 2- met hoxy-4, 6-bi s-trifl uorone
t hyl benzam de WO 2011/ 023667PCT/ EP2010/ 062281 Cl14.111 (NH A

ci s-N-(2- Ami no-cycl ohexyl) - 2- met hoxy-4, 6-bi s-trifluoronethyl -benzam de

(i nt er nedi ate H) (200 rrg,an@) 05 mol ) was dissolved in 10 nL net hanol .

Acetic acid 156 nP 6 mmol ) and cycl opr opanecar boxal dehyde (73 ng,
mol ) \ﬁesr%rl\/éﬁﬂbbéwlﬁinm VH@- p’yér@bthnohth@tlmy tr@tuprqmuh}é behzegmide Gexgmple 3)
tenper atalﬁ & ara%&qj fpg% )I’T.B%li)g}1 ¥s%r 33 n(§121§ :he}%gn gﬁit elu%? 6%919?0%16?’t
stirri WRETESHe nuea Foom tenp Fegverni ght . re was

extr actv@d (V)Ldldlzzﬁétﬁya@ulﬂﬂmypw(anmoeldﬁplm bgadlomgll)et hﬁluo&qﬁtayleoen'z’&tﬂldeouhbi ned
organi ¢ phases were dried on sodiumsulfate, filtered and evaporated.

Cr yst alSPoRdengtiagnar HVaél|(+k@§T20@?qhé¥5H]§?nY&%(zaP§ﬁ%qu érﬁiﬁmbb?x%ﬂ £hl or onet hane
yi el deqPﬁﬁosroMe{ IF) by Iaf)@)thm{ l?f@u?aq olnI de% (r%gﬂ%%llduggd met hoxy- 4, 6- bi s-

10 trifluoronet enzam e as SO %, M rﬂe =
439.3 [(MH)].

Example 10

cis-2-Methylsulfanyl-N-(2-morpholin-4-yl-cyclohexyl)-4-trifluoromethyl-benzamide

10 cis-N-(2-Amino-cyclohexyl)-2-methylsulfanyl-4-trifluoromethyl-benzamide (intermediate G)
(264 mg, 0.79 mmol) was dissolved in 15 mL acetonitrile. Potassium carbonate (549 mg, 4
mmol) and bis(2-bromoethyl)ether (239 mg, 1 mmol) were added and the reaction mixture was
refluxed overnight. The solvent was evaporated off. The residue was taken up in water and ethyl
acetate and was extracted three times with ethyl acetate. The combined organic phases were

15 dried on sodium sulfate, filtered and evaporated. Purification of the residue by flash
chromatography on silica gel (dichloromethane/methanol/ammonia 100:0:0 -> 140:10:1) yielded
cis-2-methylsulfanyl-N-(2-morpholin-4-yl-cyclohexyl)-4-trifluoromethyl-benzamide as a light
yellow gum (218 mg, 68 %), MS: m/e = 403.3 [(M+H) ].

Example 11

20  cis-N-[2-(Cyclopropylmethyl-amino)-cyclohexyl]-2-methoxy-4,6-bis-trifluoromethyl-

benzamide



Exanpl e 12

ci s-N-(2-Azetidin-1-yl-cycl ohexyl)-2-nethoxy-4, 6-bis-trifluoronethyl-benzam
i de Thwottllesaenpound, |ight yellow solid, MS: me pcgaP2@ofo¢desH)], was
prepared in accordance 15 with the general nethod of exanple 10 from

ci s-N-(2-am no-cycl ohexyl ) - 2- met hoxy- 458~ bi strifl uoronet hyl - benzam de
(intermediate H) and 1, 3-di bronopr opane.

Exanpl e 13

Ci s- 2- Met hoxy- N- ( 2- pi peridi n-1-yl -cycl ohexyl)-4, 6-bis-trifluoromnethyl-benza
mde c NC NHF U F W 2011/023667PCT/EP2010/062281 -54- The title
conpoun it id, M5 me = 453.2 [(MH)], was prepared in accordance
with the pendr.al hoﬂ of exanple 10 from

ci s-N-(2<am ng st ohexyl ) - 2- met hoxy- 4, 6- bi strifl uoronet hyl - benzam de
(inter iate Hf andF1,5- dlbronDpentane Exanpl e 14 and 15 5N\
[2-(3-E§§roxy pyrrolidin-1-yl)-cycl ohexyl]-2-nethoxy-4, 6-bis-trifluoronethy
| - benzam de (2 di astereoners) The title conpounds, both |ight yellow
solids, Ms: mle = 455.3 [(N%FD] were prepared in accordance with the

general od of ex anln Ioh

et hoxflsgﬁ B2BIE0Pr rQYFFEEwﬁ}Té b Tt é"zuer%% grB! ﬁfmﬁﬁaaledlate H)

1,4-di hs@iRp20. bS'hﬁﬁt% wag. Hﬁso'civéi! ﬁ%%ﬁmﬁop%legc h&d 36 P8¢ Alzesl sRYmEQlaHIM
chronatography however the relative configuration was not aSS|gned Exanpl e

16 cyclopropanecarboxaldehyde (73 mg, 1 mmol) were added and the reaction mixture was stirred

5  1h at room temperature. Sodium triacetoxyborohydride (221 mg, 1 mmol) was added at stirring
was continued at room temperature overnight. The mixture was extracted with 2N sodium
carbonate solution and ethyl acetate. The combined organic phases were dried on sodium sulfate,
filtered and evaporated. Crystallization with diisopropylether and a small amount of
dichloromethane yielded cis-N-[2-(cyclopropylmethyl-amino)-cyclohexyl]-2-methoxy-4,6-bis-

10  trifluoromethyl-benzamide as a white solid (83 mg, 36 %), MS: m/e = 439.3 [(M+H)'].

Example 12

cis-N-(2-Azetidin-1-yl-cyclohexyl)-2-methoxy-4,6-bis-trifluoromethyl-benzamide

N HétI:t]\%f
VOF F

F F

The title compound, light yellow solid, MS: m/e = 425.2 [(M+H) ], was prepared in accordance
15 with the general method of example 10 from cis-N-(2-amino-cyclohexyl)-2-methoxy-4,6-bis-

trifluoromethyl-benzamide (intermediate H) and 1,3-dibromopropane.
Example 13

cis-2-Methoxy-N-(2-piperidin-1-yl-cyclohexyl)-4,6-bis-trifluoromethyl-benzamide



ci s-N-(2- Cycl obut yl am no- cycl ohexyl ) - 2- met hoxy- 4, 6-bi s-trifl uoronethyl - benz
am de 15 The title conmpound, off-white solid, M5 nmle = 439.2 [ (MtH)],
was prepaveaoimm2aescor dance with the general nethod of epammPeoidbef28Dm

ci s-N-(2-am no-cycl ohexyl ) -2- met hoxy-4, 6-bi strifl uoromnethyl -benzam de
(internmediate H) and cycl obut anone. Exa#ple 17 20
N-[(2-(3-Fluoro-pyrrolidin-1-yl)-cycl ohexyl]-2-methoxy-4, 6-bis-trifluoronet

hyl - berlzlarﬂtla%oﬁ@bﬁﬁdl Rehitefsold, 296 EMROABSH) [ M\Q{?@b&dsq&&ﬁ%d%@%&ﬁam/\ﬁﬁﬂwl
-55- N [2-(3 -Hydro xy- p%l‘l‘0|ldln|- -cyc |l o hexyl] -2-netho

xy- 4, 61bg general method ki rﬁztumcaéV\(%ﬁWW@VCéﬁhezylWa@@té@@oﬁér@S- exanpl e
14 d hi th
Bi s 2- éﬁ%g&%&ﬁx&?%%m%i@% e B 3304 pe ol Probellind! S0l Ol O s added at

5 -78 C. The reaction m xture wa?L S.ln(ﬂ"'f way d up and stirred at room
tenperature overni ght. The react AR ‘h? s extracted with 1N NaOH and
di chy or omenNpN@-HY (ko x§ Pl IR AL GFRY o REGHEB- mideh exyd, b afs-Briifleadnibthyal| f at e,
filtered and evaporated. Purification of the residue by flash

chr omat ogr aphy on silica gel ?W%M@@rﬁb@ﬁ&ﬁ?@mﬁ)hanolloo 0 -> 95:5)

yi el ded

N-[(2-(3 plor gpyrag ol i din-1-y ycl®heyyl ] - 2- met hoxy- 4, 6-bi s-trifluoroneth
yl - benzaki_dé. asd Q_xt ure of ergonmers whi ch was not separated,
white sol \d (3 24F% Vs ¥ chr, 2 F(MrH) . Exanpl e 18

cis-N(2 | @ cycl 2- et foxy- 6- met hyl sul fanyl-4-trifluoro
nmet hyl zani de © 15 The ti \t_‘h corrpound Fcol orl ess anor phous, M5 me =
417.2 | H], was preparaad accordance with the general nethod of
exanple 11 from ci s- N-(2-am no-cycl ohexyl) - 2-
met hoxykhe-titketchyipsundsaboth light ydlbhwuotidsred Byin‘cre A2 @4+ 1) hivesrapdipated ih) and
cycl Ob%%g'or}gance with the general method of example 10 from cis-N-(2-amino-cyclohexyl)-2-

10 methoxy-4,6-bis-trifluoromethyl-benzamide (intermediate H) and 1,4-dibromo-2-butanol. The 2

diastereomers could be separated by column chromatography however the relative configuration

was not assigned.
Example 16

cis-N-(2-Cyclobutylamino-cyclohexyl)-2-methoxy-4,6-bis-trifluoromethyl-benzamide

15

The title compound, off-white solid, MS: m/e = 439.2 [(M+H)'], was prepared in accordance
with the general method of example 11 from cis-N-(2-amino-cyclohexyl)-2-methoxy-4,6-bis-

trifluoromethyl-benzamide (intermediate H) and cyclobutanone.
Example 17

20 N-[(2-(3-Fluoro-pyrrolidin-1-yl)-cyclohexyl]-2-methoxy-4,6-bis-trifluoromethyl-benzamide

(mixture of diastereomers)



Exanpl e 19

cis-2-Ethyl-N-(2-pyrrolidin-1-yl-cycl ohexyl)-4-trifluoronethyl-benzam de
WO 2011/ O®B@61RCIdGEP2010/ 062281 cFNI cN) The tit lpeTmPo@oLsI2s1 Whi t e
solid, Ms: me = 369.2 [(MH)], was prepared in accordance with the general
met hod of exanple 5 fromcis-2-pyrro |-b8H n-1-yl-cycl ohexyl am ne di hydro
chloride (internediate F) and 2-ethyl-4-(trifluoronethyl)-benzoic acid (CAS
854531-63-8). 5Exanpl e 20

Ci S-N-[ 2- (4- Hydroxy-pi peridin-1-y1)-cycl ohexyl]-2-nethoxy-4,6-bis-trifluoro

met hyl amde €7s
2- Met ho > X0- pi peridin-1-yl)-cycl ohexyl]-4,6-bis-trifluoronethyl-be
nzam de (i fate J) (108 ng, 0.23 mmmol) was dissolved in 5 nL

met hanol— Sodi'um ber dhydride (16 ng, 0.42 nmol) was added and the reaction
m xturé was stirred at 50 C for 2 h. The reaction m xture was extracted

W th saturated sodi um bi carbonate sol uti on and di chl or onet hane. The

conbi ned organi c phases were dried on sodiumsulfate, filtered and

cl oo Lor Ry ea YRR BRI mstionyrd iy spemide
trifl ugminretehyf12-dissnrasmels, expaiplcoid dreialf) (AMImpY).4938n), wdsktissolved . 364. 3
[(M-H) ]d'ichlorornethane. Bis(2-methoxyethyl)aminosulfur trifluoride (205 mg, 0.88 mmol) was added at
5 -78 °C. The reaction mixture was slowly warmed up and stirred at room temperature overnight.
The reaction mixture was extracted with 1IN NaOH and dichloromethane. The combined organic
phases were dried on sodium sulfate, filtered and evaporated. Purification of the residue by flash
chromatography on silica gel (dichloromethane/methanol 100:0 -> 95:5) yielded N-[(2-(3-fluoro-
pyrrolidin-1-yl)-cyclohexyl]-2-methoxy-4,6-bis-trifluoromethyl-benzamide as a mixture of

10  diastercomers which was not separated, white solid (49 mg, 24 %), MS: m/c = 457.3 [(M+H)'].
Example 18

cis-/V-(2-Cyclobutylamino-cyclohexyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-

benzamide

o] o
N
H
NH F
S
| F
I3

15 The title compound, colorless amorphous, MS: m/e = 417.2 [(M+H) '], was prepared in
accordance with the general method of example 11 from cis-N-(2-amino-cyclohexyl)-2-

methoxy-6-methylsulfanyl-4-trifluoromethyl-benzamide (intermediate I) and cyclobutanone.
Example 19

cis-2-Ethyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide



Exanpl e 21
N[ (1RS, 2SR) - 2- (4, 4-Di fl uor o- pi peri di n-1-yl)-cycl ohexyl ] - 2- met hoxy- 4, 6- bi st
ri fl uoromeohylyhaesszam de F WO 2011/ 023667PCT/ EP2010/ 0®228P2015/062280e titl e
conpound, white solid, Ms: nfe = 489.3 [(MtH)], was prepared in accordance
with the general nethod of exanple 17 -b6-om cis
2- met hoxy- N- 2- (4- oxo- pi peridin-1-yl)-cycl ohexyl] -
4, 6-bis-trifluoronethyl-benzam de (internediate J) and
bi s(2- met hoxyet hyl )am nosul fur trifluoride. 5Exanple 22
N ((1R R) 22- €ycl opent yl am no-cycl ohexyl ) - 2- met hoxy-4, 6-bi s-trifluoroneth
yl benza N e title conpound, off-white foam MS: me = 453.2 [(MH)],
was pre et i ‘ordance 10 with the general nethod of exanple 11 from
ci s-N- (R-Aam no-cy¢l vhexyl ) - 2- met hoxy-4, 6-bi strifl uoromnet hyl - benzam de
(internediate H) and cycl opentanone. Exanple 23
2- Met hoxy- N-[ (1RS, 2SR) - 2- (t et rahydr o- pyr an- 4-yl am no) - cycl ohexyl ] -4, 6-bi str
i fluoronethyl -benzam de 15 The title conpound, off-white foam Ms: me =
469. 3 [I{herbitpcompgand, Myt salid,i MS aicor déthe Hh S NYeEshin aﬁ%{fﬁwed\'ﬁh
exanpl )
o o - 03 Goneh Blonqd g xaple 5 from ci2-pyrolidin | yl-cyplobexylamine difydrochloride
(1 nt er rfetkratcdiatd) F)aamd %ﬁhyl%ﬁdﬂoep@hﬁeﬁ»ﬂ)aherﬁemmeld (OAB 854531- 63 8).
2011/ 023667PCT/ EP2010/ 062281 - 58-

5 Example 20

cis-/V-[2-(4-Hydroxy-piperidin-1-yl)-cyclohexyl]-2-methoxy-4,6-bis-trifluoromethyl-

benzamide

cis 2-Methoxy-N-2-(4-oxo-piperidin-1-yl)-cyclohexyl]-4,6-bis-trifluoromethyl-benzamide

10  (intermediate J) (108 mg, 0.23 mmol) was dissolved in 5 mL methanol. Sodium borohydride (16
mg, 0.42 mmol) was added and the reaction mixture was stirred at 50 °C for 2 h. The reaction
mixture was extracted with saturated sodium bicarbonate solution and dichloromethane. The
combined organic phases were dried on sodium sulfate, filtered and evaporated. The crude
product was pure cis-N-[2-(4-hydroxy-piperidin-1-yl)-cyclohexyl]-2-methoxy-4,6-bis-

15  trifluoromethyl-benzamide, yellow foam (101 mg, 93 %), MS: m/e = 469.3 [(M+H)'].

Example 21

N-[(1RS,2SR)-2-(4,4-Difluoro-piperidin-1-yl)-cyclohexyl]-2-methoxy-4,6-bis-

trifluoromethyl-benzamide




Exampl e 24

ci s-N-12- (3-Hydroxy-pyrrolidin-I-yl)-cycl ohexyl]-2-nmethoxy-6-nethyl sul fanyl
-4- triflwonomakbssl7- benzam de (m xture of 2 di aster eoners)/BBRO10LELSN / HO
5 The title conpound, light yellow foam M me = 433.2 [(MtH)], was
prepared in accordance with the generab7nethod of exanple 10 from

ci s-N-(2-am no-cycl ohexyl) - 2- net hoxy- 6-

met hy| siheftRYdnboliid, fWhitesohiE NS ! meenz 8918 fevi{H Y avaxgitRi &l i)acédidance with

1, 4-di brono- 2-but anol . The two_ di ast ereoners were not separated. Exanple 25
10 the general method of example 17 from cis 2-methoxy-N-2-(4-oxo-piperidin-1-yl)-cyclohexyl]-

ci s-N- 12~ (3- - kol jdia-t- - gyl -2 - 6 sul fanyl -
R S e S A e R S
conpoundfludridght yellow solid, Ms: mle = 435.3 [(MtH)], was prepared in
accordance with the general nethod of exanple 17 from

ci s-N\-[ 2- (3- Hydr oxy- pyrrolidin-1-ylpxfiple@rexyl]- 15
2- met hoxy- 6- net hyl sul fanyl-4-trifl uoronethyl -benzam de (exanpl e 24) and

bi s(2- Mg@R@&m)hy-@é@wb@ﬂwlﬁﬁ%-é;&ioilhksqs-h%ethwﬁﬂs\msq}iﬂ%F&ﬂa'ii?r-S were not
separated. Exanple 26
N- R1RS,bzeRymizle( Cycl obut yl - net hyl - ami no) - cycl ohexyl ] - 2- net hoxy-4, 6-bistriflu
or oret hyl - benzam de WD 2011/ 023667PCT/ EP2010/ 062281 - 59-

e} O/
N
HF F
NH
F
C’/ oy F

The title compound, off-white foam, MS: m/e = 453.2 [(M+H) '], was prepared in accordance
10  with the general method of example 11 from cis-N-(2-amino-cyclohexyl)-2-methoxy-4,6-bis-

trifluoromethyl-benzamide (intermediate H) and cyclopentanone.
Example 23

2-Methoxy-NV-[(1RS,2SR)-2-(tetrahydro-pyran-4-ylamino)-cyclohexyl]-4,6-bis-

trifluoromethyl-benzamide

15

The title compound, off-white foam, MS: m/e = 469.3 [(M+H) '], was prepared in accordance
with the general method of example 11 from cis-N-(2-amino-cyclohexyl)-2-methoxy-4,6-bis-
trifluoromethyl-benzamide (intermediate H) and tetrahydro-4H-pyran-4-one.

20



ci s-N-(2- Cycl obut yl am no- cycl ohexyl ) - 2- met hoxy- 4, 6-bi s-trifl uoronethyl - benz

am de (exanple 16, 118 ngy, 0.27 mol) was dissolved in 2 nL formc acid.

For mal dehwodeo(13@36wi n water, 0.06 nL, 0.81 mmol) was adaeu/Ezpaiobrsr eacti on

m xture was stirred at 110 C over night. The 5 reaction m xture was

basi fied by slow addition of 10 mM 1N-88%di um carbonate sol ution. The

m xture was extracted three tines with ethyl acetate. The conbi ned organic

phases were dried on sodi um sul f at egxdrhple@4ed and evaporated. Purification

of the residue by flash chromat ography on silica gel

(dichl J Vellih Ry -2 v ' the title

comou%gﬁﬁhg%%k@?%&(ﬁ%m %)ac 38 fﬁ)g?]ﬁ A%B?e%ﬁ%yi@g%%}gél?f(a%ﬁgﬁ‘] . 10Exanpl e

27 trifluoromethyl-benzamide (mixture of 2 diastereomers)

N ((1RS, 2SR) - 2- 1 sopr opyl am no- cycl ohexyl ) - 2- net hoxy- 4, 6-bi s-trifl uoronet hyl

- benzam de The title conpound, off-white foam Ms: me = 427.2 [(MtH) ],

was prepared in accordance with the general nethod of exanple 11 from

ci s-N-( i nar cygtohexyl ) - 2- net hoxy- 4, 6-bi s15 trifl uoromet hyl - benzam de

(inter rric(ii]ﬁ]& d acetone. Exanple 28

ci s- 2- Methoxy- met hyl - pyrrolidin-1-yl)-cycl ohexyl]-4,6-bis-trifluoro

nmet hyl b?_z?an‘i d?. (mxtore of 2 diastereoners) WO

2011/ 028667PCT/ EP2010/ 062281 - 60- The title conmpound, M5: me = 453.2

[(MtH)], was prepared in accordance with the general nethod of exanple 10

from ci s-N-(2-am no-cycl ohexyl)-2-nmet hoxy-4, 6-bis-trifluoronethyl benzam de

(intermediate H) and 1, 4-di bronopentane. The two di astereoners were not

sepat atTd titbExapplued, 2ight yellow foam, MS: m/e = 433.2 [(M+H) '], was prepared in accordance

:\II)((EI(’I; E%l St|1:\1>)e ggneglcrllgcpoe()i( X# g(ra?m?) e f&l gloglhc?s)sxfl-&-a%ﬁgg-tcggl)o( ex@i)%-?ﬂe%hotxgllg-l uor orret hy
methylsulfanyl-4-trifluoromethyl-benzamide (intermediate I) and 1,4-dibromo-2-butanol. The

two diastereomers were not separated.
Example 25

10 cis-N-[2-(3-Fluoro-pyrrolidin-1-yl)-cyclohexyl]-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl-benzamide (mixture of 2 diasteremers)

S
PO e

The title compound, light yellow solid, MS: m/e = 435.3 [(M+H) ], was prepared in accordance
with the general method of example 17 from cis-N-[2-(3-Hydroxy-pyrrolidin-1-yl)-cyclohexyl]-
15  2-methoxy-6-methylsulfanyl-4-trifluoromethyl-benzamide (example 24) and bis(2-

methoxyethyl)aminosulfur trifluoride. The two diastercomers were not separated.
Example 26

N-[(1RS,2SR)-2-(Cyclobutyl-methyl-amino)-cyclohexyl]-2-methoxy-4,6-bis-

trifluoromethyl-benzamide



The title conmpound, light yellow solid, M5 me = 467.2 [(MH)], was
prepared in accordance 10 with the general nethod of exanple 11 from

ci s- N- ( 2-woi2nn/eyetyohexyl ) - 2- met hoxy- 4, 6- bi st ri f | uor oneroylErPb@nnerzBsde
(internmediate H) and cycl ohexanone. Exanple 30 and 31

(+)-cis-N-(2-Cycl obutyl am no-cycl ohexyby- 2- met hoxy- 6- net hyl sul fanyl -4-trifl
uor onet hyl benzam de and

(-)-cis-N(2-Cycl obutyl am no-cycl ohexyl ) - 2- met hoxy- 6- net hyl sul fanyl-4- 15
trifluoronethyl-benzam de WO 2011/ 023667PCT/ EP2010/ 062281 -61-

cis-N-(2- | abutyyl am no- cycl ohexyl ) - 2- met hoxy- 6- net hyl sul fanyl-4-trifluoro
net hyl be ] exanpl e 18) was separated on Chiral pak AD wwth 5 % et hano
i n heptan e st eluting enantioner was

(+)-cis (2 ycl ohdtsyl am no-cycl ohexyl ) - 2- met hoxy- 6- met hyl sul fanyl 4-triflu
or onet hyl - benzam de, the second enantioner was
(-)-cis-N-(2-cycl obutyl am no- 5

cycl ohexyl ) - 2- net hoxy- 6- met hyl sul fanyl-4-trifl uoronet hyl -benzam de. The

2 vot oy e L (LB LR BB e S S, o BRERT Srolfeahsbenzamide ool .,
i strifll6ol hph§.D7 bend pweceissdl@dline mLtfd)mlcaamOMalthydi@(%%nm wlévﬁr (hﬂ)@ =

485. 3 S re ared in accordance with t t hod, of
exanpl [ér(ﬂﬂ__l{)k%, WaF.)S added and the reaction n%xture was stirre %%1 @é overnrgght The

Ci S-4\- (:QicRibh ﬂﬁxtﬁ)/ec\lv&’sh%meh 15 s Q@dﬁﬁoﬁlopId)fnﬂN' shlitat &E‘F&A&Yé sofgldaaThde
(intermediate H and tetrahydro-4H-thi opyran-4-one. Exanple 33 and 34 15

(-) - ci snikkufRway citoppedititea tinres wathodtiof exsthie- Pheveirhiorgd drgénibipbases melaudmasinet hy|
-benzam

(+)-ci 89 uw%?t,ﬁr Bt ondiayangrais PyrBsa op-o2 thegieridus by lashghromatogtaghy 8het hy |

benZamsﬂ%a%@Fl(dlchlorornethane/methanol/arnrnonla 100:0:0 -> 110:10:1) yielded the title compound
ci s-N-(2- Cycl opent yl am no- cycl ohexyl ) - 2- met hoxy- 4, 6-bi s-trifl uoromethyl - ben

zanldea€@W§W@wehQ Ry, Mﬁ%ﬂ&@ﬁaméreé5bﬁ[@ﬂTHhﬂpak AD with 3 % ethanol in

hept ane. The first eluting enantionmer was

(-)Hxis-N-(2-cycl opentyl am no- cycl désamgple-2Z- met hoxy- 4, 6-bi s-trifl uoronet hyl

- benzam de,
N-((1RS,2SR)-2-Isopropylamino-cyclohexyl)-2-methoxy-4,6-bis-trifluoromethyl-benzamide

The title compound, off-white foam, MS: m/e = 427.2 [(M+H) '], was prepared in accordance
with the general method of example 11 from cis-N-(2-amino-cyclohexyl)-2-methoxy-4,6-bis-

15 trifluoromethyl-benzamide (intermediate H) and acetone.
Example 28

cis-2-Methoxy-/NV-[2-(2-methyl-pyrrolidin-1-yl)-cyclohexyl]-4,6-bis-trifluoromethyl-

benzamide (mixture of 2 diastereomers)



WO 2011/ 023667PCT/ EP2010/ 062281 -62- the second enanti onmer was
(+)-cis-N-(2-cycl opentyl am no-cycl ohexyl ) -2-nmet hoxy-4, 6-bi strifl uoronethyl -
benzam dewobha/eb&ol ut e configurati on was not determ ne@CTEPanploe228b

N4A( 1RS, 2SR) - 2- (2, 5- Di net hyl - pyrrolidi n-1-y1)-cycl ohexyl ] - 2- met hoxy- 4, 6- bi s5
trifluoromethyl-benzam de (m xture of -80-di astereoners) The title conpound,
M5: me = 467.3 [(MH)], was prepared in accordance with the general nethod
of exanple 10 from

ci s-N-(2-am no-cycl ohexyl) - 2- met hoxy-4, 6-bi s-trifluoronethyl benzam de
(internmediate H) and 2, 5-di bronohexane. The 3 di astereoners were not

separ at 0 l e 36

N4(1RS“gé;%-%F | i din-1-yl -cycl ohexyl)-2,4-bis-trifluoronethyl-benzam de
The titl o] und, ite solid, M5 me = 409.3 [(MH)], was prepared in
accordance with the general nethod of exanple 5 from
cis-2-pyrrolidin-1-yl-cycl ohexyl am ne di hydrochloride 15 (internedi ate F)
and 2,4-bis(trifluoronethyl)benzoic acid. Exanple 37

2- Vet hylc D L CHRS, 25R2- T oy sy ) <G GaRth ke el \HATRIBHD - benza

method of example 10 from cis-N-(2-amino-cyclohexyl)-2-methoxy-4,6-bis-trifluoromethyl-

benzamide (intermediate H) and 1,4-dibromopentane. The two diastereomers were not separated.
5 Example 29

N-((1RS,2SR)-2-Cyclohexylamino-cyclohexyl)-2-methoxy-4,6-bis-trifluoromethyl-

benzamide

The title compound, light yellow solid, MS: m/e = 467.2 [(M+H) ], was prepared in accordance
10  with the general method of example 11 from cis-N-(2-amino-cyclohexyl)-2-methoxy-4,6-bis-

trifluoromethyl-benzamide (intermediate H) and cyclohexanone.
Example 30 and 31

(+)-cis-N-(2-Cyclobutylamino-cyclohexyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzamide and (-)-cis-/V-(2-Cyclobutylamino-cyclohexyl)-2-methoxy-6-methylsulfanyl-4-

15 trifluoromethyl-benzamide

BAS, B,
o oA ot oA

and



cFNI cN) The title conmpound, white solid, Ms: mle = 355.2 [(MtH)], was
prepared in accordance with the general nethod of exanple 5 from

Ci s- 2- pyrwo 2biidi2eeel7- yl - cycl ohexyl am ne di hydro chl ori depCirmpresomeizat e F)
and 2-nmethyl-4-trifluoronethyl-benzoic acid (CAS 23984-82-9). 5Exanple 38
N ((1RS, 2SR) - 2- Cycl opent yl am no- cycl ohékyl ) - 2- met hoxy- 6- et hyl sul f any1- 4-
tri fI uor onet hyl - benzam de The title conmpound, |ight yellow solid, Ms:

= 4BINI2 It ylarhias -t RRELYEH2 Infetiasx6/06- d@ﬂ%ult@nwét hlﬂdaeorﬁaﬁyzlt al nethod
of exarrpl e 11 fromcis-N(2-am no- C\F/;cl ohexyl ) - 2- net hoxy- 6-

net hy| $anFaanga (amplef §8) gvas senapstpd pe ilﬁﬁlnpalé thhéwé@rfap@l ipyepggae. The first
cycl op angy v
(+)-N %Qh %g%ﬁ%btle% m?ﬁgglcycrjz ﬁ}gc%%/qu)tylimmot Wg}?h-e }éyl?n% IH“F‘”%Y ?a etlilyl%ll{an?’lf | uor
orret hy|4~triﬂuoronh)zellibzlaﬁnﬁ3nldﬂdhe second enantiorner was (- ) cis-N-(2- cyclobutylarmno-
-)-N-(2- Iam cy I met hoxy- 6- met hyl sul f any1-4- 15
t ri fﬁ uc%l% et G 'VE %s’éls?qi@rhﬁﬁzf@ml@s Pbigrabsgatc
N- (( 1R§og§§)rat%n%§§ 1909?1@{%&1@11“0 cycl ohexyl ) - 2- net hoxy- 6- met hyl sul fanyl -4-tr
i f1 uoronet benzam de (exanple 38) was separated on Chiral pak AD with 4%

et hanol in hept ane. The opti cal rotﬁ%dl{?@x%ad t he absol ute configuration of
the 2 enantioners were not determ ne arrpl e 41 5

N ((1 ? ﬁl%mong-lg ?(ﬁi’é %{'9 (f:e¥19a|h(})fﬁle‘3( ¥h12)p}grarlrl?i Bn}/lno)-cycli)(i)hseigff]-i4f,é-v)9s[ omet hyl - be

nzam d
trifluoromethyl-benzamide

10

The title compound, white foam, MS: m/e = 485.3 [(M+H)'], was prepared in accordance with
the general method of example 11 from cis-N-(2-amino-cyclohexyl)-2-methoxy-4,6-bis-
trifluoromethyl-benzamide (intermediate H) and tetrahydro-4H-thiopyran-4-one.

Example 33 and 34

15  (-)-cis-N-(2-Cyclopentylamino-cyclohexyl)-2-methoxy-4,6-bis-trifluoromethyl-benzamide
and (+)-cis-N-(2-Cyclopentylamino-cyclohexyl)-2-methoxy-4,6-bis-trifluoromethyl-

benzamide
o o O o o
N RN
NHT F SIS F
G/ o SO G/ o SO

and

cis-N-(2-Cyclopentylamino-cyclohexyl)-2-methoxy-4,6-bis-trifluoromethyl-benzamide (example
20  22) was separated on Chiralpak AD with 3 % ethanol in heptane. The first eluting enantiomer
was (-)-cis-N-(2-cyclopentylamino-cyclohexyl)-2-methoxy-4,6-bis-trifluoromethyl-benzamide,



The title conmpound, colorless gum Ms: mle = 475.3 [(MtH)], was prepared in
accordance with the general nethod of exanple 11 from

ci s- N- ( 2-woi2nn/eyetyohexyl ) - 2- met hoxy- 4, 6- bi st ri f | uor oneroylErPb@nnerzBsde
(internmediate H) and benzal dehyde. 10Exanple 42 and 43

(-)-cis-2-Ethyl -N-(2-pyrrolidin-1-yl-cy2d ohexyl)-4-trifluoronethyl-benzamd
e and (+)-cis-2-

Et hyl - hhd &c&yd mlntldﬂnsr ayi) @UeNghexylbpertylamidd-s@ichrry il mbapzaricdss-and

ci s-2- EthyI yrroI|d|n 1-yl -cycl ohexyl )-4-trifl uoronethyl -benzam de

( exanpltefl 11(9}) E Bide dhe absolptereriigusationarssiot Hetgrmined opr opanol i n

hept ane. The first eluting enantioner was (-
)-cis-2-ethyl-N-(2-pyrrolidin-1-yl-Eyahpka?yl)-4-trifluoronethyl-benzan de,
t he second enanti omer was

(+)- ci SN-JZ(IBISthR)AE-(ZS-ﬂynredinQiymr(ﬂl}djh—ley;l): cydiebexly)] -4 niethdxlyuh6-biet hyl - benzam d
e. ahsol ute co tiopn was determ ned. Exanple 44 WO

2011 2'3'2'8 EWB&V‘%HH © GRIxtgre of%gst@re[opéerg rrpound colorless oil, M5
me = 568.1 [(MtH)], was prepared in accordance with the general nethod of
exanpl e 11 from

cis-N(2- anlno cyclohexyl) 2- met hoxy- 4, 6-bi strifluoronethyl -benzam de
(|nterned N-t ert-but oxycar bonyl- 4- pi peri done. 5Exanpl e 45

ci s-2- Cy (2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoronethyl-benzam
i de g e pound, white solid, Ms: me = 381.3 [(MH)], was
prepare ATSZ mnth t he general net hod of exanple 5 from

Ci s-2-pyr |d|n 1- yF-c¢ycl ohexyl am ne di hydrochl oride 10 (internedi ate F)
and 2-cycl opropyl-4-trifluoromethyl-benzoic acid (internediate K).

Exanpl e 46

ci s-N-(2-Cycl opentyl am no- cyclohexyl) 2-cycl opropyl-4-trifluoronethyl-benza
mde  ThEhRIelcbpBukd MPQUAL.= Y61 3 ﬁwl i, Qvas MRiparddan acc%?@an%e it kene‘t‘ﬁs

prepared in accordance with 15t gener al "nethod of exanple 11 from
ci s- N- (nzethad wgmlmhbﬁtqm)clsth{?@hom opsiahexyDiZ-inethaay-difebinytiflbenmmgtiyie

(inter %egzla%gl e t’ %teanddlgtg (i—i) ORG r}tf’i 38thohexane. The 3 diastercomers were not separated.

10 Example 36

N-((1RS,2SR)-2-Pyrrolidin-1-yl-cyclohexyl)-2,4-bis-trifluoromethyl-benzamide

F
F F
N
H
A F
F
7 F

The title compound, white solid, MS: m/e = 409.3 [(M+H) ], was prepared in accordance with
the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclohexylamine dihydrochloride
15 (intermediate F) and 2,4-bis(trifluoromethyl)benzoic acid.

Example 37

2-Methyl-N-((1RS,2SR)-2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide



WD 2011/ 023667PCT/ EP2010/ 062281 -66- Exanple 47 and 48

(-)-cis-2-Cycl opropyl -N-(2-pyrrolidin-1-yl-cycl ohexyl)-4-trifl uoronethyl-be
nzam de awo 2011/023667 PCT/EP2010/062281
(+)-cis-2-Cycl opropyl -N-(2-pyrrolidin-1-yl-cycl ohexyl)-4-trifluoronethyl-be
nzam de and 5 -63-

ci s-2-Cycl opropyl -N-(2-pyrrolidin-1-yl-cycl ohexyl)-4-trifluoronethyl-benzam
i de (exanple 45) was separated on Chiral pak AD with 10 % et hanol in

hept ane. The first eluting enantionmer was

(-)-cis cygl opropyl - N-(2-pyrrolidin-1-yl-cycl ohexyl)-4-trifluoronethyl-be

nzam de; nd enanti oner was
(+)-cis-R:cycl -N-(2-pyrrolidin-1-yl-cycl ohexyl)-4-trifluoronethyl ben
zam de. e absol yt € configuration was not determ ned. 10Exanpl e 49

N-[cis-(2-(1-Cycl opropyl - pi peridin-4-yl am no) - cycl ohexyl ] - 2- net hoxy- 4, 6-bi s
trifluoronethyl-benzam de The title conpound, I i ght yel l ow solid, WMs:

me = 508.3 [(MH)], was prepared in_accordance 1 th the general nethod
of ex arﬁ?leéltlffompé%ld white solid, MS: m/e = 355.2 [(M+H) ], was prepared in accordance with

cis-N-( Eﬁqﬁl gﬁ%gg toi

(inter med?ént 131? q Péfﬁﬁ%%@%xypﬁmg%‘ﬁ OnleJyUégEﬁgﬁﬂég IB%Pc?c%’ergi%

N- [ ci s+ Ritdrinedaet K)l andi2pecthgti-d-tdflydramicthy)-benrolcodeek(TAS 239888y - 4, 6- bi s-tri fl
uor onet hyl benzam de WO 2011/ 023667PCT/ EP2010/ 062281 -67- The title
conppund, light yellow solid, M5 nEgmpkB8. 4 [(MH)], was prepared in
accordance with the general nethod of exanple 11 from

ci s-N-(v@ msrmsmyzz msxﬁt)ﬂaanﬁ%tdy@meﬁylﬁzhh&hbki bLREMIRUMNhyIRENZaM de
(internediate and 1-aceétyl-4-piperidone.
trlﬂuoromethyl-benzamlde

o) o
N
H
NH F
5 F
| F

The title compound, light yellow solid, MS: m/e = 431.3 [(M+H) ], was prepared in accordance
10  with the general method of example 11 from cis-N-(2-amino-cyclohexyl)-2-methoxy-6-

methylsulfanyl-4-trifluoromethyl-benzamide (intermediate 1) and cyclopentanone.
Example 39 and 40

(+)-N-(2-Cyclopentylamino-cyclohexyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzamide and (-)-/V-(2-Cyclopentylamino-cyclohexyl)-2-methoxy-6-methylsulfanyl-4-

15 trifluoromethyl-benzamide

o o~ O o o~
N N
H £ H
NH F NH F
5 F 5 F
| F | E

and



5Exanpl e 51

2-Met hyl -N-((cis-2-pyrrolidin-1-yl-cycl ohexyl)-4,6-bis-trifluoronethyl-benz
am de wbeoti/B@7conmpound, white solid, MS: nmle = 423p2T[RPb#biG2281Nas
prepared in accordance with the general nethod of exanple 5 from

ci s-2-pyrrolidin-1-yl-cycl ohexyl am ne -84-hydrochl oride 10 (internedi ate F)
and 2-net hyl -4, 6-bis(trifluoronethyl)benzoic acid (CAS 895580-37-7).

Exanpl EN— RS,2SR)-2-Cyclopentylamino- cyclohexyl) 2- rnethoxy-6 rnethylsulfanyl 4-trifluoromethyl-

2- I\/bth sulfan I -N-((cis- 2pyrroI|d|n A&\;clohgx -46b|str|fluororret
hy! - agAnyde (cxampie 38) tyas sesrgieding C mipﬁlé with 4% gshangl an bepimss. he (MeH) |
Cis- 25 %@?ﬁ%‘?ﬁaﬁ. e e b e S e R
and 2-net hyl t hi o-4, 6- bls(trlfluorogﬁzgﬁ %%ﬁnZOIC acid (CAS 896120-49-3).

VD 2011/ 023667PCT/ EP2010/ 062281 - 6 e 53 and 54

(N S AR AIPE et i SYTORS Y. hetiosy o LR ioro ey Bn el - Pen
(+)- N-C|s-(2-CycIopentyIan1no-cyclohexyl)-2-cyc|opropyl-4-tr|fluoronethyl-b

enzam de 5and
ci s-N-(2-ycl

m de (ex s separated on Chiral pak ADwith 2 % ethanol in

hept ane. The ¥i | uti ng enanti oner was

(-)-Ncig“(2-¢ 1 am no- cycl ohexyl ) - 2-cycl opropyl-4-trifluoromethyl-b
enzam dgh_t he "seécond”enant i omer was

(-)-Nc (2-cycl opent yl am no-cycl ohexyl ) -2-cycl opropyl-4- 10
trifluoromethyl-benzam de. The absol ute configurati on was not determ ned.
Exanmpl e 55

2- Met hoxy- 6- met hyl sul fanyl - N- ((1RS, 2SR) - 2- pyrrolidin-1-yl-cycl opentyl) - 4-
trifl uomenrkRyhpbeRE 3Blodess ghen, MS: it mwwﬁ] WHsPAEp a8l ab&5rdAHc8 with

403.4 [ (M+H, was prepared in accordance w gener aI met hod of exanpl e

tl apfl 2he g@n{]ainqumf;ﬁx@nnbtlﬁiﬂcm IcEdﬁ»ﬁi-amar(dzcmwleéyldil2dgethom}}ﬁ4b18- .
ri u nzam I N rroli1 dl ne e ClIS- an
{1 ans. BT P EREAREC i MERTE EhahE Mo BT oL B!

10 Example 42 and 43

am no- cycl ohexyl)-2-cycl opropyl-4-trifl uoronethyl - benza

(-)-cis-2-Ethyl-V-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide and (+)-cis-2-
Ethyl-V-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide

L Qo

and

cis-2-Ethyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide (example 19) was

15 separated on Chiralpak AD with 3 % isopropanol in heptane. The first eluting enantiomer was (-
)-cis-2-ethyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide, the second
enantiomer was (+)-cis-2-ethyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide.

The absolute configuration was not determined.
Example 44

20 cis-4-[2-(2-Methoxy-4,6-bis-trifluoromethyl-benzoylamino)-cyclohexylamino]-piperidine-1-

carboxylic acid fer-butyl ester



Exampl e 56 20

N ((1RS, 2SR) - 2- Di et hyl am no-cycl opentyl) - 2- net hoxy- 6- net hyl sul f anyl - 4-
trifl uorowethylo2benzam de WO 2011/ 023667PCT/ EP2010/ 062281/EPB@0/062BBE titl e
conpound, brown gum Ms: mle = 377.3 [(MtH, was prepared in accordance with
t he general method of exanple 1 and 2 -b6f-om

2- met hoxy- 6- et hyl sul f anyl - N- (2- oxo- cycl opentyl) - 4-
trifluoronethyl-benzanm de (internediate M and di net hyl am ne. The cis- and
trans-isonmer could 5 be separated by col unm chromat ography. Exanple 57

6- [ (1SR, 2RS) - 2< ( 2- Met hoxy- 6- net hyl sul f any1-4-trifl uoromet hyl - benzoyl am no) -
cyclopentyl]lzjﬁ- i 4za-spiro[ 3. 3] hept ane-2-carboxylic acid tert-butyl ester
10 The titl OMRO rbrown gum Ms: nie = 530.3 [(MtH, was prepared in
accordéﬁﬁéNmnth tRe geéneral nethod of exanple 1 and 2 from

2- met hoxy¥ 6= et hyl sul f anyl - N- ( 2- oxo- cycl opent y1) - 4-

trifl uoromethyl -benzanide (internediate M and

2, 6-di azaspi ro[ 3. 3] hept ane- 2- carboxylic acid 1, 1-di net hyl ethyl ester

et hanedi oate (CAS 1041026-71-4). The cis- and trans-isoner could be

separated by col um, chr omat o hy, 1 Sﬁ and 59 . .

(+2- mﬁﬁww—y@@s’mm SelFEmAL NIY 28 By R T AR PEIPBIREHE 9999 P uor om
et hyl b@ﬁ@%éﬁ'efiﬁ’ nfbd of example 11 from cis-N-(2-amino-cyclohexyl)-2-methoxy-4,6-bis-

(+)-2-Met oxy-6-nethy|sul?anyl-N—(Z-pyrrol|d|n-l-y?-cyclopentyl)-4-

trif | udriBmevhygthybbenzamidie(inttynelind H) 2846 87PCTHERG0ADO 0@ 22 Biberid@e. and

2- Met hoxy- 6- net hyl sul fanyl - N- ((1RS, 2SR) - 2-pyrrolidin-1-yl-cycl opentyl)-4-tr
i f1 woronet hyl benzam de (exanpl e 54)Exsaspkddar ated on Chiral pak AD wth 2 %
i sopropanol in heptane. The first eluting enantionmer was

(-)-2- wwyyh%rﬂp}lwi(waf‘ﬂmin-M—%yélﬁhégil)'-lﬂ-itﬂﬂﬁoBdméth?l—l@eﬂﬁahﬁdé - 9
4-trifluoronet hyl -benzam de, the second enantioner was

(+) - 2- met hoxy- 6- net hyl sul f anyl - N- ( 2-
pyrrolidin-I-yI-cycIopentyl)-4-trifIuoronethyl-benzanide. The absol ute

configu(ﬁ}i%::ffi)got det er ni ned.

O

The title compound, white solid, MS: m/e = 381.3 [(M+H) ], was prepared in accordance with
the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclohexylamine dihydrochloride
10  (intermediate F) and 2-cyclopropyl-4-trifluoromethyl-benzoic acid (intermediate K).

Example 46

cis-V-(2-Cyclopentylamino-cyclohexyl)-2-cyclopropyl-4-trifluoromethyl-benzamide

st
The title compound, yellow solid, MS: m/e = 395.3 [(M+H) ], was prepared in accordance with

15 the general method of example 11 from cis-N-(2-amino-cyclohexyl)-2-cyclopropyl-4-

trifluoromethyl-benzamide (intermediate L) and cyclopentanone.



Exanpl e 60

2- Met hoxy- 6- net hyl sul fanyl - N- (( 1RS, 2SR) - 2- nor phol i n-4-yl -cycl opentyl)-4- 10

trifl uoronethylo2benzam de The title conpound, white solpca/EpbBo/osd2e1 = 419. 1

[(MtH)], was prepared in accordance with the general nethod of exanple 10

fromN ((1RS, 2SR)-2-am no-cycl openty1p6-2- met hoxy- 6-

nmet hyl sul fanyl-4-trifl uoronet hyl - benzam de (internediate 0) and

bi s(2-bronoet hyl ) et her. 15Exanpl gxfhple 47 and 48

N ((1RS, 2SR) - 2- Cycl obut yl am no- cycl opent yl) - 2- net hoxy- 6- net hyl sul f any1- 4-

trifluqr \qe- i L . i title
q Odimmslcwiﬁpﬁﬁwh%py\é‘m@%gﬂ-} o’g&i@[@(ﬁm iE’Ff%%Qé&ﬁ&%%berﬂamldI hRd

conpound, whit'e solid, was prepared in accordance

wi th t &)-gerteCutlopeapybiN-@GFpuosatiginel -yicyal drexih) (4 trifBioromethyl-benzamide

2SR) - 2- am no- cycl opentyl) - 2- et hoxy- 6-

met hyl sul fanyl-4-trifl uoronethyl -benzam de (internediate 0) and

cycl obut anone. 5Exanple 62 and 63

(-)-cis (+R- Cycl okut yl am no-cycl opent yl) - 2- met hoxy- 6- met hyl sul fanyl-4-tri

f I uor onethyl,be 1 de and ;

(+) - ci s:N"2Cyef obut yl ami ho-, ent y1) - 2- met hoxy- 6- met hyl sul f anyl - 4-

trifluokopet hyl -benzam de d 1

N ((1RS, 2SR) - 2- Cycl obut yl ani'no- cycl opent y1) - 2- net hoxy- 6- et hyl sul fanyl -4-tr

ifIuoronethylbenzanidea&fxanple 61) was separated on Chiral pak ADwith 10 %

ethanol in heptane. The tirst eluting enantioner was

(-)-gi s I 1110- | .opent - - 6 -

et 1yl STy SR B PR B T P G A T OB P oaramide Srpamie D

(+) - ci Svd¥sEpatated on Chiralpak AD with 10 % ethanol in heptane. The first eluting enantiomer was

Cycl obut yl. am no- cycl opent y1) - 2- net hoxy- 6- net hyl sul fanyl-4-trifl uoronethyl-b

enzam cﬁé.-cwr%@yqlep%gbﬁd@d%@#fimghw&w@he\mls)-%%tﬂua&rwgalﬁ@aza@ﬁaﬁﬁﬁ gecgnd
enantiomer was (+)-cis-2-cyclopropyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-

benzamide. The absolute configuration was not determined.
10 Example 49

N-[cis-(2-(1-Cyclopropyl-piperidin-4-ylamino)-cyclohexyl]-2-methoxy-4,6-bis-

trifluoromethyl-benzamide

MIZ

ors

-
r
F Fr

'
O

The title compound, light yellow solid, MS: m/e = 508.3 [(M+H) ], was prepared in accordance
15 with the general method of example 11 from cis-N-(2-amino-cyclohexyl)-2-methoxy-4,6-bis-

trifluoromethyl-benzamide (intermediate H) and 1-cyclopropyl-4-piperidone.
Example 50

N-[cis-2-(1-Acetyl-piperidin-4-ylamino)-cyclohexyl]-2-methoxy-4,6-bis-trifluoromethyl-

benzamide



WO 2011/ 023667PCT/ EP2010/ 062281 HO The title conpound, colorless gum
M5: me = 419.2 [(MH)], was prepared in accordance with the general nethod
of exanplwol01iimesrN- (( 1RS, 2SR) - 2- am no-cycl opent y1) - 2 PaeterexipA62281

met hyl sul fanyl-4-trifl uoronethyl -benzam de (internediate 0) and

1, 4-di brono- 2- but anol . 5Exanpl e 65 -67-

N ((1RS, 2SR) - 2- Cycl opent yl am no-cycl opentyl) - 2- net hoxy- 6- net hyl sul f anyl1- 4-
trifluoronethyl-benzam de The title conpound, off-white solid, M5 me =
417.3 [(M+H)], was prepared in accordance 10 with the general nethod of
exanple 11 ({1RS, 2SR)-2-am no-cycl opentyl)-2-net hoxy- 6-

nmet hyl sul f a | uor onet hyl - benzam de (internediate 0) and

cycl opent anone. *
2- Met hoxy¢ 6-\met hyl sulrflanyl - N R1LRS, 2SR) - 2- (t et r ahydr o- pyr an- 4-yl am no) - cycl o
pentyl] \@rﬂ rifluoronethyl-benzam de WO 2011/ 023667PCT/ EP2010/ 062281

The title compound, light yellow solid, MS: m/e = 510.4 [(M+H) ], was prepared in accordance
with the general method of example 11 from cis-N-(2-amino-cyclohexyl)-2-methoxy-4,6-bis-

trifluoromethyl-benzamide (intermediate H) and 1-acetyl-4-piperidone.
5 Example 51

2-Methyl-N-((cis-2-pyrrolidin-1-yl-cyclohexyl)-4,6-bis-trifluoromethyl-benzamide

Q :

NH
F. F
g OF

The title compound, white solid, MS: m/e = 423.2 [(M+H) ], was prepared in accordance with
the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclohexylamine dihydrochloride
10 (intermediate F) and 2-methyl-4,6-bis(trifluoromethyl)benzoic acid (CAS 895580-37-7).

Example 52

2-Methylsulfanyl-V-((cis-2-pyrrolidin-1-yl-cyclohexyl)-4,6-bis-trifluoromethyl-benzamide

The title compound, white solid, MS: m/e = 455.2 [(M+H) ], was prepared in accordance with
15 the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclohexylamine dihydrochloride
(intermediate F) and 2-methylthio-4,6-bis(trifluoromethyl)benzoic acid (CAS 896120-49-3).



-73- The title conpound, white solid, M5 me = 433.2 [(MtH)], was prepared
in accordance with the general nethod of exanple 11 from N ((1RS,

2SR) - 2- amvoaetyeBéspent y1) - 2- net hoxy- 6- PCT/EP2010/062281

met hyl sul fanyl-4-trifl uoronethyl -benzam de (internediate 0) and

t etrahydro- 4H pyran- 4-one. Exanpl e 67 -68-

N[ (1RS, 2SR) - 2- (3- Fl uoro-pyrrolidin-1-yl)-cycl opentyl]-2-nethoxy-6-nmethyl su
| fanyl-4- trifluoromethyl-benzam de (m xture of 2 diastereners) The
title conpound, light yellow solid, M5 me = 421.1 [(MH)], was prepared
in accordance with the general mpkhadids sxpspl e 17 from

N- RLRS, 2SR) - 2- ( 3- hydroxy-pyrrolidin-I-yl)- 10

cycl opg t M. i

(xcamptd E3j C-CRIBS ARTRE YIS RPLLY doblapy L PTG hiem EREALAfc and

di ast e(epﬁbﬂsr(MyelopentyMpmnmythe@d}a}ﬁyeloﬁsomdd Gfluoromethyl-benzamide
(-)-N(2-Cycl opentyl am no-cycl opentyl) - 2-nmet hoxy- 6- net hyl sul fanyl-4-trifluo
ronet hyl benzam de and

(+) - N- (2- Cycl opent yi ani no- cycl opent y1)
trifluoronethyl-b am de and
N ((1RS, 2SR) pent y1) - 2- net hoxy- 6- et hyl sul f anyl -
triflu met hyl t€nzam d ) 65) was separated on Chiral pak AD with

5% et h tane. The/fiys{ ebuting enanti oner was
(-)-N-(2-c pent yl am no- cyent y1l) - 2- net hoxy-6- 20

| sul fanyl-4-tri f%lgiororret hyl - benzam de, the second enantioner was
(-)-N(2- WD 2011/ 023667PCT/ EP2010/ 062281 - 74-
cycl opent y Bl Ikl soronet hyl -
benzani‘ X] @raey “a 5011yi %)%ewy gei (}\{%gpﬂe{ Hr}a/dut%er m né%b ez mlde Xam 1

Exanpl Q67Q/as separated on Chlralpak AD with 2 % ethanol in heptane. The first eluting enantiomer

ci s- 2- Met hox 8 ?/rrol I di.n-1-yl-cycl opentyl)-4, 6-bis-trjfluoronet hﬁ - ben
zami de was (-)- -01s-( cyclopentylamino-cyclohexyl)-2-cyclopropyl-4-trifluoromethyl-benzamide, the

second enantiomer was (-)-N-cis-(2-cyclopentylamino-cyclohexyl)-2-cyclopropyl-4-

2- met hoxy- 6- met hyl sul fanyl -4- 15

10 trifluoromethyl-benzamide. The absolute configuration was not determined.
Example 55

2-Methoxy-6-methylsulfanyl-V-((1RS,2SR)-2-pyrrolidin-1-yl-cyclopentyl)-4-

trifluoromethyl-benzamide

5

15 The title compound, brown gum, MS: m/e = 403.4 [(M+H, was prepared in accordance with the
general method of example 1 and 2 from 2-methoxy-6-methylsulfanyl-N-(2-oxo-cyclopentyl)-4-
trifluoromethyl-benzamide (intermediate M) and pyrrolidine. The cis- and trans-isomer could be

separated by column chromatography.
Example 56

20  N-((1RS,2SR)-2-Dimethylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl-benzamide



5 The title conpound, white solid, M5 me = 425.2 [(MtH)], was prepared in
accordance with the general nethod of exanple 5 from

ci s- 2- pyrwol2ndim3ds7yl - cycl opent yl am ne (i nternedi ate Q Pam@P2010/062281

2- met hoxy-4, 6-bi s(trifluoronethyl)benzoic acid. Exanple 71 10

2- Met hoxy- 6- net hyl sul fanyl - N-[ (1RS, 2SRp9-2- ( 4- oxo- pi peri di n-1-y1)-cycl openty
1]-4- trifluoronethyl-benzam de The title conpound, yellow gum MS nle =
431.3 [(M+H)], was prepared in accordance with the general nethod of
internediate J from N ((1RS, 2SR)-2-am no-cycl opentyl)-2-nmethoxy-6- 15

met hyl su@y- ofrifl uoronethyl -benzan de (intermedi ate 0) and

1-ethyl - y 4- oxopi peridiniumiodide. Exanple 72

ci s- 2- Metthyl N- pyfrol i din-1-yl-cycl opentyl)-4-trifluoronethyl-benzam de
WD 20117 023667PCT/ ER2010/ 062281 -75- The title conpound, yellow gum NS:
me = 341.3 [(MtH)], was prepared in accordance with the general nethod of
exanple 5 fromcis-2-pyrrolidin-21-yl-cyclopentylam ne (internediate Q and
2-met hyl -4-trifluoronethyl -benzoic acid (CAS 23984-82-9). 5Exanple 73

N (o ] L ROV | V1)m2, : . :
(0 ARl e L SRRl TR
accor daps@aWntthod bécxgeipde alandre tfload?2-afctBosar@hetiyldulfanyl-N-(2-oxo-cyclopentyl)-4-

gt Z: ﬁ,_ 2%5&&%#%@&8%@{2}4@? eﬁéﬁ%&{f&%ﬂ;@ %ha%é%ﬁ%ﬁ{él%eé%ﬁe CQI)S- a]fr% t?gn%-isomer could

5 be separated by column chromatography.
Example 57

6-[(1SR,2RS)-2-(2-Methoxy-6-methylsulfanyl-4-trifluoromethyl-benzoylamino)-
cyclopentyl]-2,6-diaza-spiro[3.3]| heptane-2-carboxylic acid fer-butyl ester

$38,
A\

10  The title compound, brown gum, MS: m/e = 530.3 [(M+H, was prepared in accordance with the
general method of example 1 and 2 from 2-methoxy-6-methylsulfanyl-N-(2-oxo-cyclopentyl)-4-
trifluoromethyl-benzamide (intermediate M) and 2,6-diazaspiro[3.3]heptane-2-carboxylic acid
1,1-dimethylethyl ester ethanedioate (CAS 1041026-71-4). The cis- and trans-isomer could be

separated by column chromatography.
15 Example 58 and 59

(-)-2-Methoxy-6-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-
benzamide and (+)-2-Methoxy-6-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-

trifluoromethyl-benzamide



N[ (1RS, 2SR) - 2- (4-Hy dr oxy-piperidin-I-yl)-cy clopentyl]-2-nethoxy
-6-net hyl sul fanyl-4- trifluor onethyl-benzam de OH 15 The title conpound,
white foawp2M37028d6¢ = 433.4 [(MtH)], was prepared i n aceomrdzpae/oei2sh t he
general nethod of example 20 from

2- met hoxy- 6- net hyl sul f anyl - N-[ ( 1RS, 2SRy0-2- ( 4- oxopi peri di n-1-y1)-cycl opentyl
]-4-trifluoronethyl-benzam de (exanple 70). WO

2011/ 023667PCT/ EP2010/ 062281 -76- Exanple 75

cis-2,6-Dinmethyl -N-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide The title

conpound ite solid, Ms dffﬁ =, 2843 [(MtH)], was prepared in accordance
wth 5t L nmet hod X 5 from
I

cis-2-p olH di -yt - cycIopenWyI e internediate Q and 2, 6-di net hyl
benzoi c|_agi d. { i s Exampl e 76

ci s- 2- Methyl sul fanyl - N—(2 pyrroli1din-1-yl-cycl opentyl)-4-trifluoronethyl-be
nzam de 10 The title cquound light yellowoil, M5 me = 372.2 [(MH) ],
was prepared in accorddfite with the general nethod of exanple 5 from

S LS LA RIE TR SR SR S A N S A e aflﬂu%fme%nm e
77 ci Sfnfanial cbxamgretm b2 50 Chif puil it g2l RRRIALoRS [h(%%!_hl_si il 19

The title conpound, brown viscous oil )
pr epar é"uistl qmtakg@mmtm VWSt(I‘D 1 h@ﬂg@m&mbthwbu}fwld‘f (Zramplicing - flraypdopentyl)-

ZI_ zhf orol ulﬂ!ggttdllﬁe‘;}il)é ‘t%: %18% % Qetc }1(? ga%%ogep %v%g @ng-r%teﬁlo%-6§r|i]19thylsulfanyl-N-(2-

pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide. The absolute configuration was not

determined.
Example 60

2-Methoxy-6-methylsulfanyl-V-((1RS,2SR)-2-morpholin-4-yl-cyclopentyl)-4-

10 trifluoromethyl-benzamide

Q.
O

The title compound, white solid, MS: m/e = 419.1 [(M+H)'], was prepared in accordance with
the general method of example 10 from N-((1RS, 2SR)-2-amino-cyclopentyl)-2-methoxy-6-
methylsulfanyl-4-trifluoromethyl-benzamide (intermediate O) and bis(2-bromoethyl)ether.

15 Example 61

N-((1RS,2SR)-2-Cyclobutylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl-benzamide



WO 2011/ 023667PCT/ EP2010/ 062281 -77- Exanple 78 and 79
(+N-(2-Pyrrolidin-1-yl-cyclopentyl)-2,4-bis-trifluoronethyl-benzam de and
(+) - N-(2-wbynrial2sai7n- 1- yl - cycl opentyl) - 2, 4-bi s-tri f| uor ecetdrgérobenzam de
and 5

N-(cis-2-Pyrrolidin-1-yl-cycl opentyl)-2]4-bis-trifluoromethyl-benzan de
(exanple 72) was separated on Chiralpak AD with 2 % ethanol in heptane. The
first eluting enantioner was
(-)-N(2-pyrrolidin-1-yl-cyclopentyl)-2,4-bis-trifluoronethyl-benzam de, the
second enantionmer was

(+)-N-( yrrol isdi Az | -cycl opentyl)-2,4-bis-trifluoronethyl-benzam de.
The absol ut® conf rati on was not determ ned. 10Exanple 80

ci s-2-Et hy)~N'(%<pyfrolidin-1-yl-cyclopentyl)-4-trifluoronethyl-benzam de
The title | eccorpound, white solid, M5 mle = 355.2 [(M+H)], was

prepared in accordance with the general nethod of exanple 5 from
cis-2-pyrrolidin-1-yl-cyclopentylam ne (internediate Q 15 and
2-ethyl-4-(trifluoronethyl)-benzoic acid (CAS 854531-63-8). Exanple 81

cis-2- oxy- N- roli -d-yl-c t 6-trifl uoronet I-bezamde

V0 20115358 6o b IS roRb IS s HinS RPHHE] ot rrcaumiace vg

MB: M gpgcheral &eﬁﬁd&“d‘ﬂ)ekamﬁ\@sllﬁifcﬁﬁﬁfqms msqgczzaﬁﬁfaC@ycw bhyhenaRyal net hod

of exanpl e 5 fromcis-2-pyrrolidin- | - cycl opent ylam ne (| nternedi ate Q

and 2- megthidsulfa@yt-4tfifluromatty hhéiye mids (@ntemmadhatEQanml eycsbusandng3 5

(+2,6-Di net hyl -N-(2-pyrrolidin-1-yl-cycl opentyl)-benzam de and

(+)-2,6-Di et hyl -N-(2- pyrrolidi Exhimple €/sidp2ntyl) - benzam de
(-)-cis-N-(-2-Cyclobutylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzamide and (+)-cis-N-(-2-Cyclobutylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl-benzamide

| \F | \F
Oy O
Hooy 5 NHy F
N N
0 O /\: 0 O

and

10 N-((1IRS,2SR)-2-Cyclobutylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzamide (example 61) was separated on Chiralpak AD with 10 % ethanol in heptane. The first
eluting enantiomer was (-)-cis-N-(-2-cyclobutylamino-cyclopentyl)-2-methoxy-6-
methylsulfanyl-4-trifluoromethyl-benzamide, the second enantiomer was (+)-cis-N-(-2-
Cyclobutylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-benzamide. The

15 absolute configuration was not determined.
Example 64

N-[(1RS,2SR)-2-(3-Hydroxy-pyrrolidin-1-yl)-cyclopentyl]-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl-benzamide (mixture of 2 diastereomers)



and cis-2,6-D nethyl-N-(2-pyrrolidin-1-yl-cycl opentyl)-benzam de (exanple
75) was separated on Reprosil Chiral NRwith 10 % ethanol in heptane. The
first el uwongliiemasstzi oner was (-)-2,6- 10 PCT/EP2010/062281

di met hyl - N- (2-pyrrolidin-1-yl-cycl opentyl)-benzam de, the second enanti oner
was (+)-2,6- dinmethyl-N-(2-pyrrolidin-I2yl-cycl opentyl)-benzam de. The
absol ute configuration was not determ ned. Exanple 84 and 85

(+)-2-Methyl sul fanyl -N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoronethyl-be
nzam de and (- 15

) - 2- Metrhy/| quaPyI-hh(Z-pyrroIidin-l-yI-cyclopentyl)-4-trifluoronethyl-benz
am de F

ci s-2- Met Iquf “Ne(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl -be
nzam de (%ﬁgfﬂ was separated on Lux 2 Cellulose with 10% et hanol in
hept ane. figstoel uting enantioner was

(+)-2- nethylsulfanyl N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoronethyl-be
nzam de, the 20 second enantioner was
(-)-2- nethylsulfanyl N-(2-pyrrolidin-1-yl-cyclopentyl)-4-

{/\g ;U{%}’h@gg]%gy fglfglf: The SOleuE%Qn% E@\/P%g)n tv!/a%rf)rgﬁﬁe i?ltacgo% a?nrcrenwr}&ld
ci s- 2- Ghd Qén@ram‘n(e%log)’dfre%ﬁlﬂlerlﬂlﬁéih ACK SROPRIIVAL Y mBrol yicidpe AR HMoxbenzani de

methylsulfanyl-4-trifluoromethyl-benzamide (intermediate O) and 1,4-dibromo-2-butanol.
5 Example 65

N-((1RS,2SR)-2-Cyclopentylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl-benzamide

The title compound, off-white solid, MS: m/e = 417.3 [(M+H)'], was prepared in accordance
10 with the general method of example 11 from N-((1RS, 2SR)-2-amino-cyclopentyl)-2-methoxy-6-

methylsulfanyl-4-trifluoromethyl-benzamide (intermediate O) and cyclopentanone.
Example 66

2-Methoxy-6-methylsulfanyl-V-[(1RS,2SR)-2-(tetrahydro-pyran-4-ylamino)-cyclopentyl]-4-

trifluoromethyl-benzamide

15



The title conmpound, yellow solid, M5 me = 361.3 [(MtH)], was prepared in
accordance with 5 the general nethod of exanple 5 from

ci s- 2- pyrwol2ndim3ds7yl - cycl opent yl am ne (i nternedi ate Q Pam@P2010/062281

2-chl oro-3-trifluoronethyl benzoic acid. Exanple 87

ci s- 2- Met hoxy- 6- net hyl - N- (2- pyrrol i di n71—y| -cycl opentyl) - benzam de 10 The
title conpound, white solid, M5 me 303.4 [(MtH)], was prepared in

accor dameeitichbmpbhei, @\Qﬂ%rs@lld s hed IOfBEZ anple) 'S, Vfla’smparcd 1n accordance with
cis-2-pyrrolidin-1-yl-cycl opentyl am ne (internediate Q
2- net hég{@g@@%ﬂwwosieﬁz%m@plﬁdﬂcfm@a«blﬂ% BR)-2-amino- cyc10pentyl) 2 methoxy-6-

C' S- 4 ﬁ’iﬁt%%ﬁh&?ﬁ%ﬂ@ghhg@ &%cﬁgaﬂ(f&/c v\sllﬁgﬁ%%g Oﬁ{aﬁé J[cftrlgggc{rgmﬁ Eﬁﬁg& Qe&geam de

pr epar ed in accordance W|th t he gegﬁr al hod of exanple 5 from
cis-2-pyrrolidin-1-yl-cycl opentyl a termedi ate QQ and

o T o L Al IR e opel SO AR SRS A GRAGHEL 00220
ci s- N (RANRYFIRRKYEFEAANAE GHHt RS Y dihsr&hdigl- 4- tri f1 uor onet hyl - benzani de

E
| F,
E
S
H H F
:G .“\\\N
¢} O

The title compound, light yellow solid, MS: m/e = 421.1 [(M+H) ], was prepared in accordance
with the general method of example 17 from N-[(1RS,2SR)-2-(3-hydroxy-pyrrolidin-1-yl)-
10  cyclopentyl]-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-benzamide (example 63) and bis(2-

methoxyethyl)aminosulfur trifluoride. The two diastercomers were not separated.
Example 68 and 69

(-)-N-(2-Cyclopentylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzamide and (+)-NV-(2-Cyclopentylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-

15 trifluoromethyl-benzamide

| A | F
S S
NH H = W H F
N AN
O O : ] 0

and

N-((1RS,2SR)-2-Cyclopentylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide (example 65) was separated on Chiralpak AD with 5% ethanol in
heptane. The first eluting enantiomer was (-)-N-(2-cyclopentylamino-cyclopentyl)-2-methoxy-6-

20  methylsulfanyl-4-trifluoromethyl-benzamide, the second enantiomer was (-)-N-(2-



The title conmpound, white solid, Ms: mle = 369.2 [(MtH)], was prepared in
accordance with 5 the general nethod of exanple 11 from

ci s- N- ( 2-wWoiznp/eyatropent y1) - 2- et hyl-4-tri fl uor omet hyl berzampde 0/062281
(internediate S) and cycl opent anone. Exanpl e 90
2,4,6-Trinethyl-cis-N(2-pyrrolidin-1-y4-cycl opentyl)-benzam de 10 The
title conpound, white solid, M5 me = 301.2 [(MtH)], was prepared in

accor dageleptyiBmideec@epRhel)-Teichesty W-mewmsgiml -4 frfforomethyl-benzamide. The
cis-2-pyrrolidin-1-yl-cyclopentylam ne (internediate Q and

2, 4, 6- tapsatgerpnhgingimewacid determined. Exanpl e 91
2-Cycl opropyl -cis-N-(2-pyrrolidin-1-yl-cycl opentyl)-4-trifl uoronethyl-benza
m de 15 The title conpound, white Exdmple /8: me = 367.2 [(MH)], was
prepared in accordance with the general nethod of exanple 5 from

Ci S- 2- pis-2-Mettoxy-M-2-pyayclidipelny yéyahopratyl)-4joebisstriilad wnigthglRlenzamide

2-cycl opropyl-4-trifluoronethyl-benzoic acid (internmediate K). WO

2011/ 023667PCT/ EP2010/ 062281 -81- Exanple 92 and 93

(+) - N-(2- Cycl opent¥l ani no- cycl opent y1) - 2-et hyl -4-trifl uor omet hyl - benzani de
and (+N-(2- ] ]
Cycl ope | ant nycI opentyl)-2-ethyl-4-trifluoronethyl-benzam de and 5
ci s- N (2-Cyclwrentyl am no-cycl opentyl)-2-ethyl-4-trifluoronethyl-benzam de
(exanpl e was separated on Chiral pak AD with 4 % ethanol in heptane. The
first eluti\ng enantionmer was

(2-cycl opentyl ani no-cycl opentyl)-2-ethyl-4-trifluoromethyl - benzani de, the
second T%nanti oner

(-)-N( -6691&085@9&%5 z‘fhitﬁéoki%%%p@m?i%i%l_@ﬂwﬂ,M%Srnr?naafefiriaﬁ@@wimcseﬁ%m de.
The absgpl ég'n%raﬁf %ﬁﬂo@%@&éﬂﬂle%mﬂ%ﬁs-ﬂﬁ&ﬁélmiﬂ-qdyl-cyclopentylarnine (intermediate Q)

and 2-methoxy-4,6-bis(trifluoromethyl)benzoic acid.

Example 71

10 2-Methoxy-6-methylsulfanyl-V-[(1RS,2SR)-2-(4-0xo0-piperidin-1-yl)-cyclopentyl]-4-

trifluoromethyl-benzamide

@]
| NF
S
T F
(o] /O

The title compound, yellow gum, MS: m/e = 431.3 [(M+H)'], was prepared in accordance with
the general method of intermediate J from N-((1RS, 2SR)-2-amino-cyclopentyl)-2-methoxy-6-
15  methylsulfanyl-4-trifluoromethyl-benzamide (intermediate O) and 1-ethyl-1-methyl-4-oxo-
piperidinium iodide.
Example 72

cis-2-Methyl-NV-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide



10Exanpl e 94

cis-2-Ethyl-6-nethyl-N-(2-pyrrolidin-1-yl-cycl opentyl)-benzam de The
title compoand/o2sds7t e solid, M5: me = 301.3 [(MtH)], wesTmPe@anersi n
accordance with the general method of exanple 5 from
cis-2-pyrrolidin-1-yl-cycl opentyl am ne78§4 nternediate Q 15 and

2- et hyl - 6- net hyl benzoi ¢ acid (CAS 106976-50-5). Exanple 95
cis-2,6-Diethyl-N-(2-pyrrolidin-1-yl-cycl opentyl)-benzam de WO

2011/ 023667PCT/ EPZ0)0/ 062281 -82- The title conpound, white solid, Ms nfe
= 315.2 [(M+H) ], {s*rpr epared in accordance with the general nethod of
exanpl e 2-pyrrolidin-1-yl-cycl opentylam ne (internediate Q and
2, 6-di ef hyl bemzg acid. Exanple 96 and 97 5

(+2-Cyclo i s+2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoronethyl-benz
am de and
(+)-2-Cycl opropyl -N-ci s+2-pyrrolidin-1-yl-cycl opentyl)-4-trifl uoronethyl-be
nzam de and

2- Cycl -y t vk f: benza
m de (é&)@la gl%?m% sepgpglf 1\@ %%%Re%‘rl?sqﬁw'@ﬁf gR%pMe il E&/P d@%@r{{cg in
hept anehe géiﬁraﬂ nresltodejfwkamgleén@aﬁhlcmrmpyﬁ@hdm-sl -yl- cyclopentylarmne (intermediate Q)

(-)-2-cy Iopr cis-(-2- rolld cycl opentyl)-4-trifluoronethyl -
benz amielis 2-T0HBY stigheemsi - Bip 0 (RS Y3545

(+)-2- cyclopropyl N-cis-(-2-pyrrolidin-1-yl-cycl opentyl)-4-

trifl uoronet hyl - benzani de. The absdExampleddfi gurati on was not det er ni ned.
Exanpl e 98

ci s- 2- Q-tinprRypydlidindthiydychipeatyby2 4 dis-tiiifludroynethyldhenpamidel ) - benzami de

. F
F
Qg
N F
F
NUOF

The title compound, yellow solid, MS: m/e = 395.2 [(M+H) ], was prepared in accordance with

the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q)
10  and 2,4-bis(trifluoromethyl)benzoic acid.

Example 74

N-[(1RS,2SR)-2-(4-Hydroxy-piperidin-1-yl)-cyclopentyl]-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl-benzamide

OH

N S
H H F
o
o _o

15  The title compound, white foam, MS: m/e = 433.4 [(M+H)'], was prepared in accordance with
the general method of example 20 from 2-methoxy-6-methylsulfanyl-N-[(1RS,2SR)-2-(4-0xo0-
piperidin-1-yl)-cyclopentyl]-4-trifluoromethyl-benzamide (example 70).



15 The title conpound, white solid, Ms: me = 327.4 [(MtH)], was prepared
in accordance with the general nethod of exanple 5 from

ci s- 2- pyrwol2ndim3ds7yl - cycl opent yl am ne (i nternedi ate Q Pam@P2010/062281

2-cycl opropyl-6-ethyl-benzoic acid (internediate T). Exanple 99 20

2- Et hyl - 3-met hyl - N-ci s- (2-pyrrolidin-176d - cycl opentyl)-4-trifluoronethyl-be
nzam de WO 2011/ 023667PCT/ EP2010/ 062281 -83- The title conmpound, |ight
yellowoil, M5 me = 369.2 [(I\/H—I)]Examplemsepar ed in accordance with the
gener al met hod of exarrpl e 5 fromcis-2-pyrrolidin-1-yl-cycl opentyl am ne

g: m :; % gilgn{?}hyﬂﬂd-(i-p?mﬂﬂdnﬁlISﬁIcS)Uﬂ)pé‘ﬂt&l”)lﬁe'nHﬂhﬂiB?t hyl - benzoi c acid

2- Met hoxy- 3- et hyI N-CI s-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoronethyl-
benzam de Theg—i tl e conpound, colorless oil, M5 mle = 371.2 [(MtH) ],

was pre ordance with the general nethod of exanple 5 from
cis-2-pyrrol jdifn- Nyl -cycl opentylam ne (internmediate Q 10 and

2- met hoxy-\3~ -4-trifluoronethyl-benzoic acid (internmediate V). Exanple
101

2- Br onp- 6- net hoxy- N-ci s- (2-pyrrolidin-1-yl-cycl opentyl) -4-trifluoronethyl-b
enzam de The title conmpound, yellowoil, M5: me = 435.2/436.9 [(MH) ],

was prq@@&&fé cb gaﬁl@@&%@%h&%wmib@ geMer j]rwa{s*wsba%d ﬁ&%&ﬂ%h&c‘é Wifem
cis-2-pyrrolidi n-1-yl-cyclopentylan ne (internediate

2- brioonth&ganetah meyhoti-afrekfnplorSofmen leyst2- pmqlmdm-layirQyCKommtekammh @uterrydiate D
2011/ 0239976139/ ElP%(BlO/ 062281 - 84-
and Z2,6-dimethy

enzoic acid.
Example 76

cis-2-Methylsulfanyl-NV-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide

O éf_
\do

10 The title compound, light yellow oil, MS: m/e = 372.2 [(M+H) '], was prepared in accordance
with the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate

Q) and 2-methylsulfanyl-4-trifluoromethyl-benzoic acid (intermediate C).
Example 77

cis-4-Chloro-2-methyl-V-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide

N ;Q

The title compound, light brown viscous oil, MS: m/e = 307.2 [(M+H) ], was prepared in

15

accordance with the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine

(intermediate Q) and 4-chloro-2-methylbenzoic acid.



Exanpl e 102

N- ( (1SR, 2RS) - 2- Cycl opent yl am no-cycl opentyl)-2-cycl opropyl -4-trifl uoronethy
| benzam dwoOR011%23dee titl e conpound, brown oil, MS: me 2C3&P2eu0f06IBH)], was
prepared in accordance with the general nethod of exanple 5 from

(1RS, 25R) - N- cycl opent yl - cycl opent ane- 272~ di am ne (intermedi ate AE) and
2-cycl opropyl-4-trifluoronethyl-benzoic acid (internediate K).

Exanpl e 103 Example 78 and 79

ci s-2-Methyl -N-(2-pyrrolidin-1-yl-cycl opentyl)-4,6-bis-trifluoronethyl-benz
ani de (. 40> TASrdiidih2-AQKBRYBSy DA ﬁmmonmﬁlymeﬁmﬁgm COMER] . vas
prepared in a¢cordance with thé general nmet hod of exanple 5 from

ci s- 2- Ryrrdidink1nylicyglopentylehditistrifhuoro meithylehemeaiinidee Q and

2-met hyl -4, 6-bis-trifluoromethyl-benzoic acid (CAS 895580-37-7). Exanple
104 15

ci s-2-Methyl sul fanyk-N-(2-pyrrolidi -yl -cycl opentyl)-4,6-bis-trifluoronet

hyl - benzam de 011/ 023667PCT/ 10/ 062281 -85- The title compound,

white solid, e = 4412 [ (W was prepared in accordance with the
gener al thed exanpl e-5¢ fr qi -pyrrolidin-1-yl-cycl opentyl am ne

(i ntermed F d 2- met hytsiul fanyl- 4, 6- bi s-trifl uor onet hyl - benzoi ¢ aci d

(CAS 8961 9-3). Exanpl e 5
Cis-2-Fluoro-N-(2-pyrg@fidin-1-yl-cyclopentyl)-4,6-bis-trifluoronethyl-benz
am de

5 N-(cis-2-Pyrrolidin-1-yl-cyclopentyl)-2,4-bis-trifluoromethyl-benzamide (example 72) was
separated on Chiralpak AD with 2 % ethanol in heptane. The first eluting enantiomer was (-)-/N-
(2-pyrrolidin-1-yl-cyclopentyl)-2,4-bis-trifluoromethyl-benzamide, the second enantiomer was
(+)-N-(2-pyrrolidin-1-yl-cyclopentyl)-2,4-bis-trifluoromethyl-benzamide. The absolute

configuration was not determined.

10 Example 80

cis-2-Ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide

o

The title compound, white solid, MS: m/e = 355.2 [(M+H) ], was prepared in accordance with
the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q)
15 and 2-ethyl-4-(trifluoromethyl)-benzoic acid (CAS 854531-63-8).

Example 81

cis-2-Methoxy-/N-(2-pyrrolidin-1-yl-cyclopentyl)-6-trifluoromethyl-benzamide



F The title conpound, white solid, M5 me = 413.2 [(MtH)], was prepared in
accordance with the general nethod of exanple 5 from

ci s- 2- pyrwol2ndim3ds7yl - cycl opent yl am ne (i nternedi ate Q Pam@P2010/062281
2-fluoro-4,6-bis-trifluoromethyl-benzoic acid. 10Exanple 106

4- Fl uor o- 2, 6-di net hyl - N-ci s- (2- pyrr ol i-@8n- l-yI -cycl opentyl) - benzam de oNUN
The title conmpound, white solid, Ms: me = 304.9 [(MtH)], was prepared in

accor dameeitMichbpbhil, 9emehiad soit st ok =36 IPfl(R1+B1)f I % prepared in accordance
cis-2-pyrrolidin-1-yl-cycl opent | am ne (internediate Q 15 and
2, 6- di rmatihiig ganaraladthohehergmpl %frgm cis-2- pyrrohdm-l -yl-cyclopentylamine (intermegigtgnp| e

107

2-1 sopr pag)((iy2 lﬁ-etzn?}i}ég tﬁlﬂg?m?ethyru?egﬁma|a%1d1 yl -cycl opentyl)-4-trifluoronethyl -
benzam de WD 2011/ 023667PCT/ EP2 10“’%32&%1 g? The title conmpound, |ight
brown oil, M5 me = 385.2 [ (M % ed in accordance with the

O o kot NS TP SRl oo brbis it P4 BREPAN RT°

(inter f(ﬁf(ﬂnﬁl:})l-cygﬁiﬁﬁ'@i 90e119§m1de _
cis-2,6-Dichloro-N(2 yrroI I di n-1-yl -cycl opentyl)-4-trifluoronethyl-benzam

oy
O‘&@ C

and

cis-2,6-Dimethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide (example 75) was separated on
Reprosil Chiral NR with 10 % ethanol in heptane. The first eluting enantiomer was (-)-2,6-

10  dimethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide, the second enantiomer was (+)-2,6-
dimethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide. The absolute configuration was not

determined.
Example 84 and 85

(+)-2-Methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide and (-
15 )-2-Methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide

and

cis-2-Methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide (example

76) was separated on Lux 2 Cellulose with 10% ethanol in heptane. The first eluting enantiomer

was (+)-2-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide, the
20  second enantiomer was (-)-2-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-

trifluoromethyl-benzamide. The absolute configuration was not determined.



The title conmpound, white solid, Ms: mle = 395.1 [(MtH)], was prepared in
accordance with the general nethod of exanple 5 from

ci s- 2- pyrwol2ndivm3ds7yl - cycl opentyl am ne (i nternedi ate Q PLO/ERR@0/062281
2,6-dichloro-4-trifluoromethyl-benzoic acid (internmediate Y. Exanple 109

and 110 -79-
(+)-cis-N2-Cycl opentyl am no-cycl opentyl)-2-cycl opropyl-4-trifluoronethyl-b
enzam de and Example 86

(-)-cis-N2-Cycl opentyl am no-cycl opentyl)-2-cycl opropyl-4-trifluoronethyl-b
enzam Q-3¢ MbrolN-(2-pyrrolidin-1-yl-cyclopentyl)-3-triflugromethyl-benzamide

SR, 2RS) - 2- Cycl opent ylI"am no- cycl 6pent y{) -2-cycl opropyl-4-trifluoronethyl-ben
zam de (exanpl e 102) was separated on Chiral pak AD with 4 % ethanol in
heptane. The fi el uting enanti oner was

(+)-cis-N2-cycl ntyl am no-cycl opentyl)-2-cycl opropyl-4-trifluoronethyl -
WO 2011/ Q23667 2010/ 062281 -87- benzam de, the second enantioner was
(-)-cis{N/2-cycl ntyl am no-cycl opentyl) - 2-

cycl opr opyd- 4¢t N f | uor onet hyl - benzani de. The absol ute configurati on was not
det er ni ned anpl e 111

2- Chl or o- N 1SR, 2RS) - 2- pyrrolidin-1-yl-cycl opentyl)-4,6-bis-trifluoronethy
| -benzamide F 5 The title conmpound, white solid, Ms: mle = 429.1 [(MtH) ],
was pr dpartitd compauiah ydbme solid, tMiS trhvie gamiled (MY hodhs gicpaxainplaecdsddncomith

cis-2-pyrrolidin-1-yl-cyclopentyl am ne (jnterned ate and, . )

o ot ol st i Aa ey RRR B RN chm e T s Rru Mg gntermediate Q)

2- | sopraRyLehtbrb GLeRudRMUAtRyIBNb Rl del. n- 1- yI - cycl opentyl) - 4-tri fl uoromet hyl -b
enzam de The title conpound, orange solid, M5 nme = 369.2 [(MtH)], was

prepared in accordance with the gengfgl pwyhod of exanple 5 from
cis-2-pyrrolidin-1-yl-cycl opentyl am ne ]8I nternmediate Q and

2 1 SOPIL0Y i &b y-b L HARSTRE DYy PERARI Cy 2 ctbpkh RSh Adhihe A - 15Bxanpl e 113
\O
Ay

10  The title compound, white solid, MS: m/e = 303.4 [(M+H) '], was prepared in accordance with

the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q)

and 2-methoxy-6-methylbenzoic acid.
Example 88

cis-4-Chloro-/N-(2-pyrrolidin-1-yl-cyclopentyl)-2-trifluoromethyl-benzamide

15

The title compound, yellow oil, MS: m/e = 361.3 [(M+H)'], was prepared in accordance with the
general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q) and

4-chloro-2-(trifluoromethyl)benzoic acid.



5-Trifl uoronet hyl - bi phenyl - 2- car boxylic acid

((1SR, 2RS) - 2-pyrrolidin-1-yl-cycl opentyl)- am de WO

2011/ 0236806RCTI/(BREO10/ 062281 -88- The title conpound, ofCTwrRa16/061281 M5!
me = 403.3 [(MtH)], was prepared in accordance with the general method of
exanple 5 fromcis-2-pyrrolidin-1-yl-c$ed opentyl amne (internediate Q and
5-trifluoronethyl-bi phenyl-2-carboxylic acid (internediate Al). Exanple 114
and 115 5 Example 89

(+2- Br ono- 6- net hoxy- N-ci s- (2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoronethyl
- benzargdg- @0dyclopentylamino-cyclopentyl)-2-ethyl- 4 trlﬂuoromethyl-benzamlde

(+) - 2- Brono- 6-nmet’hoxy- N-ci s- i)pyrroll -yl -cycl opentyl)-4-trifluoroneth
yl benzam de and

2- Bronp- 6- met hoxy- N-ci s-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoronethyl-b
enzam de 10 (exanple 101) was separated on Reprosil Chiral NRwth 8%

et hanol A heptdne. The first eluting enantionmer was

N-ci s-(2-pyrrolidin-1-yl-cycl opentyl)-4-

(-)-2-b -
triquorogg%Ey m de, the second enanti onmer was
(+)-2-bro - met hoxy- N-ci s- ( 2-

pyrrolidin-1-yl-cyclopentyl)-4-trifluoronethyl-benzam de. The absol ute
configuration was not determ ned. 15Exanple 116

2, 6- Di met hoxy-N- ( (1SR, 2RS) - 2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoro

met hyl benzam de The title conpound, yellowoil, M5 nle = 387.2

[ (M+H) [Thevils Cpmppamd;dvmtn sabd;d\iﬂam@er 369. %)[/&Mng énfearsaremdmdwmrd@)carmthe 5
from ci [ opent ¥ I te

2. 6-i tﬁ %%1)%%11 ho?if r} ueéarl O )C;JT ng 8},?20'(? manélln E& ent}(rg-lc?i-et}[?yl@Aﬁ%ﬂloromethyl-
Exarrpl %eﬂzﬁla?nide (intermediate S) and cyclopentanone.

ci s-2-Met hyl sul fanyl -N-(2-pyrrolidin-1-yl-cyclopentyl)-6-trifl uoronethyl-be
nzam de WO 2011/ 023667PCT/ EP2010/ Of2rfije989-

2,4,6-Trimethyl-cis-V-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide

2 8

10  The title compound, white solid, MS: m/e = 301.2 [(M+H) '], was prepared in accordance with
the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q)
and 2,4,6-trimethylbenzoic acid.

Example 91

2-Cyclopropyl-cis-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide

15

The title compound, white solid, MS: m/e = 367.2 [(M+H) ], was prepared in accordance with
the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q)
and 2-cyclopropyl-4-trifluoromethyl-benzoic acid (intermediate K).



F The title conpound, white solid, M5 me = 373.1 [(MtH)], was prepared in
accordance with the general nethod of exanple 5 from

ci s- 2- pyrwol2ndim3ds7yl - cycl opent yl am ne (i nternedi ate Q Pam@P2010/062281

2-met hyl sul fanyl-6-trifluoronethyl-benzoic acid (internediate Z). 5Exanple
118 and 119 (+)-cis-2-M ethyl sul fanyl -BE{2-pyrrolidin-1-yl-cyclop
entyl)-4,6-bis-trifluo ro nethyl benzam de and

(-)-cis-2-Methyl sul fanyl - N- (2- py Ek@iptti 92 dn@/b3 cycl opentyl) -4, 6-bistrifluoro
met hyl - benzam de FF and 10

Ci s-2- vBhdi e N |4 JaTareXans .y (- _onet
hyl - beﬁ%ﬁydg:g%ggg%glghﬁ%%?y%@ﬂgg%g ét%l Zidz‘ gﬁﬂgepr ost?‘#ﬂ%%}}zrﬁgﬁa?\l%ﬁ(\{mt Hl]\u %

i sopr offarebipentylamproacyslopentyli-2 reshyled- trifluayomretinglihemeamides

(+)-cis-2-methyl sul fanyl - N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bistrifluoro
met hyl - benzam de, the second enanti omer was

(-)-cis-2-nethyl sul fanyl -N-(2-pyrrolidinl-yl-cyclopentyl)-4,6-bis-trifluoro
nmet hyl - benzam de. The ansoI ute configurat iFonF was not 15 determ ned. Exanple

120 and 1 @

(-)-cis-Z-CGcl epr
and (+)-ci g-2¢ @

Cycl opr opyI6- etohyl - N- ( 2- pyrrol i éi'n- 1>yl -cycl opentyl) - benzam de WO

2011/ 023667PCT/ EP2010/ 062281 -90- and

cis-2-Methyl sul fanyl -N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoronet
hyl - benzam de (exanpl e 1@2& was separated on Reprosil Chiral NRwth 10%

6- et hy N-¥'2- pyr @ drn- 1-yl -cycl opentyl) - benzam de

et hanol .in heptane. The first elutin nant j omer S ,

(-)-%i §lssz§éFY6§ap63tyial@n%fﬁg}PpWﬁﬂﬁ?@ﬁﬂ-ﬁ uﬁr%n%}h\fﬁéye%%@ﬁﬂvprlﬂs89) was
benzamyde, it f6n %‘ﬁ%@gk AT Rith OB ¥AS1 in heptane. The first eluting enantiomer was (+)-N-
(+)-cis-2-cycl opropyl-6-ethyl-N(2-pyrr 0P| din-1- ylg cycl §pent y1l) - benzam de.
The abg?icutlepauvylhiingoratcloprentybs2-niblyl-detiBuorbmethyl-benzamide, the second enantiomer

was (-)-N-(2-cyclopentylamino-cyclopentyl)-2-ethyl-4-trifluoromethyl-benzamide. The absolute

configuration was not determined.
10 Example 94

cis-2-Ethyl-6-methyl-NV-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide

&
N
]
The title compound, white solid, MS: m/e = 301.3 [(M+H)'], was prepared in accordance with

the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q)
15 and 2-ethyl-6-methylbenzoic acid (CAS 106976-50-5).

Example 95

cis-2,6-Diethyl-V-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide

A

H
N
O



Exanpl e 122

4-Bronp-2-nmet hyl -N-((cis)-2-pyrrolidin-1-yl-cycl opentyl)-benzam de 10
The titl ewoanpeusa; white solid, MS: mle = 351.2/353.1 [pChrpq10/002281
prepared in accordance with the general nethod of exanple 5 from
cis-2-pyrrolidin-1-yl-cycl opentyl am ne8Z4i nternediate Q and

4- br onp- 2- et hyl - benzoi ¢ acid. Exanple 123

2- Met hophyg-thte 8 Mhmwmxbhwmslmémzﬁ(wf |y i preplardd mGyedraiek ywlidir 4- t ri
fl uoronet hyl 15 benzam de u b, WD 2011/ 023667PCT/ EP2010/ 062281 - 91-

(i nt er fedigaeel ppshodrd cpampleofkgm G i Hye kdin-flaylycyclopenty fmieg Gﬁ‘éﬂh‘i}ﬂla%@zm c
acid (i, H&?@?@ﬂh@&%nﬁa&f aél;?e 2 diastereoners were separated by colum

chromat ogra

2- Met hoxy 6- et hyl suI fanyl - N ((1$R, 2R olidin-1-yl-cyclopropyl)-4- 5
trifluoronethyl-benzam de O .. Exﬂmpﬁ,)96zalp(¥5'5

5  (-)-2-Cyclopropyl-V-cis-(-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide and
(1)-2-Cyclopropyl-V-cis-(-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide

2% 2400

and

2-Cyclopropyl-cis-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide (example 91)
was separated on Reprosil Chiral NR with 5 % ethanol in heptane. The first eluting enantiomer

10 was (-)-2-cyclopropyl-N-cis-(-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide, the
second enantiomer was (+)-2-cyclopropyl-N-cis-(-2-pyrrolidin-1-yl-cyclopentyl)-4-

trifluoromethyl-benzamide. The absolute configuration was not determined.
Example 98

cis-2-Cyclopropyl-6-ethyl-V-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide

A

H
N
O

The title compound, white solid, MS: m/e = 327.4 [(M+H)'], was prepared in accordance with

15

the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q)
and 2-cyclopropyl-6-ethyl-benzoic acid (intermediate T).

Example 99

20  2-Ethyl-3-methyl-/V-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide



The title conmpound, light yellow solid, M5 me = 375.2 [(MtH)], was

prepared in accordance with the general nethod of exanple 10 from

N ( (| SR, 2R8)202/BG6r0- cycl opr opyl) - 2- met hoxy- 6- PCT/EP2010/062281

met hyl sul fanyl -4-trifl uoronet hyl -benzam de (internediate AC) and

1, 4- di bronobut ane. 10Exanpl es 125 and -826

(+)-cis-2-Fluoro-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoronethyl-

benzam de and

(-)-cis-2-Fluor

benzam de

cis-2-F ro- N- pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoronethyl-benz

am de ( nplve¢104) 15 was separated on Reprosil Chiral NR with 3% et hanol

i n heptan heo first eluting enantiomer was

(+)-cis-2- oro-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoronethyl -

benzam de, the second enantioner was

(-)-cis-2-f|uoro-N1£2-ﬁ rrolidin-1-yl-c cIoEent l}-4,6-bistnif|uoronethyl-b

enzani dé&e titlgcorpewnd;dig ik S gR m2o%he (h@aﬁ)e a8 PEEPapsddpgrerdanee

20( +) - 2-; f ' -nyereljdi n=q-ylr =4 6-bis-trifl

or omet T e el kb by oBlpRy S SaRKGRe s Belat kSRR byt Bk

2- Met hyQ)sand f2agtiry1- INmle(hyil-d )triPlupronreth yil-dienzole ydid Cyicrmbdixtye|)): 4, 6- bi s-tri fl uorone

t hyl - benzam de (exanple 53) was separated on Reprosil Chiral NRwith 3%

et hanol in heptane. The first el utiExgngn@neo oner was

(+)-2-methyl sul fanyl -N-((cis)-2-pyrrolidin-21-yl-cycl ohexyl)-4, 6-bis-
2-Methoxy-3-methyl-/V-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide

£ F
\ F
o)

o

The title compound, colorless oil, MS: m/e = 371.2 [(M+H) ], was prepared in accordance with

?Z-pyrrolidin-l-yl-cyclopentyl)-4,6-bis-trif|uoronethyl-

the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q)
10 and 2-methoxy-3-methyl-4-trifluoromethyl-benzoic acid (intermediate V).

Example 101

2-Bromo-6-methoxy-/N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide

The title compound, yellow oil, MS: m/e = 435.2/436.9 [(M+H) '], was prepared in accordance
15  with the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate

Q) and 2-bromo-6-methoxy-4-trifluoromethyl-benzoic acid (intermediate W).



5 trifluoromethyl -benzam de, the second enantioner could not be isol ated
enantionerically pure. The absolute configuration was not determ ned.

Exarrpl es Wd&omnd3d29 PCT/EP2010/062281
(+)-2,6-Dichloro-N-cis-(2-pyrrolidin-1- yI cycl opentyl)-4-trifluoronethyl-be
nzam de and (-)-

2,6-Dichloro-N-cis-(2-pyrrolidin-1-yl- cycl opentyl)-4-trifluoronethyl-benzam

i de _ _ o Example 102 _
2,6-Dichloro-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoronethyl-benzam

i de (GW@_SR ﬂﬁﬁz-@%ﬁlo?@ﬂ@lzﬁﬁﬁ@ d&@lo@@h(yﬂ'—?—%ﬁfcl@]ﬁo\ﬂym t?i?ﬁnb?&ﬂét%@ﬁm' in
hept ane. The first éluting enantioner was

(+) - 2, dedrahider o- N-ci s- (2-pyrrolidin-1-yl-cycl opentyl)-4-trifluoronethyl-be
nzam de, the second enantiomer was

(-)-2,6- hl or o- N-ci s-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoronethyl -
15 benzam de. The absol ute configuration was not determ ned. Exanple 130

2- QIcIoproyI- WV (cis)-2-pyrrolidin-1-yl-cycl opentyl)-4,6-bis-trifluoroneth
yl - benza The title conmpound, off-white solid, M5: me = 435.3

[(NH'D]

Rs prepared in accordance 20 with the general nethod of exanple 5
from cis-2-pyr i dirn-1-yl -cycl opentylam ne (internmediate Q and

2-cycl opropyl-4, 6-pirs-trifl uoronet hyl -benzoic acid (internmediate AN). WO
2011/ 023667PCT/ EP2010/ 062281 - 93- Exanpl e 131

R e R R e T

= 397. ZchdrMihthod %@xaﬂ{ﬁ@gfﬁ%% (lfRSiZSIQLﬁ%P@lﬁpé’MtﬁtbyU&)%e&@ﬁl@ﬂ aldigmidaod of

exarrple 5 fromcis- rrolidin-1-yl-cyclopentyl am ne (|nterrred| ate Q and

2- cycl dptapydiag- v} mzcwlmmppyltﬂctrdlmrmﬁhﬂeb@m@ agidi (ent¢rimetstar8dli at e AS) .
Example 103

cis-2-Methyl-NV-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide

10

The title compound, white solid, MS: m/e = 409.3 [(M+H)'], was prepared in accordance with
the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q)
and 2-methyl-4,6-bis-trifluoromethyl-benzoic acid (CAS 895580-37-7).

Example 104

15 cis-2-Methylsulfanyl-V-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide



Exanpl e 132

2,6-Dinmethyl -N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoronethyl-benz
am de wbeoti/i2B@7conpound, |ight yellow oil, M5 me 2C3EP2@0/06IBH)], was
prepared in accordance with the general nethod of exanple 5 from
cis-2-pyrrolidin-1-yl-cycl opentyl am ne8%4i nternediate Q and
2,6-dimethyl-4-trifl uoronethyl-benzoic acid (internediate AQ . Exanple 133

15 The title compound, white solid, MS: m/e = 441.2 [(M+H)"], was prepared in accordance with
2-Di fl uor omet hoxy- 6- net hox rrolidin-1- yl -cycl opentyl)-4-trifl

uor onetthy/gwmers aethpd of prgmp et %Oféé‘lf’p%rﬂmo 1dipg hyl-gyelopeniyesiine(intpmncdigte Q)

423. 2 t hod of
exanpl %ﬁﬁ“ﬁ% B B R e 20 @
and

2-di fl uor onet hoxy- 6- nethoxy N—((lSEﬁ%ﬂgkfgérolldln 1-yl -cycl opentyl)-4-

tzglj_% ggrgegﬁj&p&%@ -nytl-gxc gtlanatgfﬁ A@g:)bls-trmaoromethyl—benzamldEXan.p| e 134

N-((cis)-2- Cyclopentylanlno cycl opentyl)-2-net hyl sul fanyl-4, 6-bis-trifluoro
met hyl benzam de p 5 The title conpound, light pink solid, M5 me =
455. 3 | H ], wasrprepared in accordance with the general nethod of

exanpl fro 2SR) - N- Cycl opentyl -cycl opent ane-1, 2- di am ne

(i nternedi atie and 2-net hyl t hi o-4, 6-bis(trifluoronethyl)benzoic acid
(CAS 89 Exanpl e 135

The title compound, white solid, MS: m/e = 413.2 [(M+H)'], was prepared in accordance with
the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q)

and 2-fluoro-4,6-bis-trifluoromethyl-benzoic acid.
10 Example 106

4-Fluoro-2,6-dimethyl-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide
F
Q \Q
lsth

The title compound, white solid, MS: m/e = 304.9 [(M+H)'], was prepared in accordance with
the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q)
15 and 2,6-dimethyl-4-fluoro-benzoic acid.

Example 107

2-Isopropoxy-N-((1SR,2RS)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide



10

2-Cycl obutyl -N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoronethyl-benz
am de Theotwtle3@aenpound, |ight orange solid, M. nfe 2C3&P26i0fo¢dBH) ], was
prepared in accordance with the general nethod of exanple 5 from
cis-2-pyrrolidin-1-yl-cycl opentyl am ne8¢i nternediate Q and

2-cycl obutyl-4-trifluoronethyl-benzoic acid (internediate AP). 15Exanpl e
136

2-Cyclo pyl - N—((C|§) 2-pyrrolidin-1-yl-cycl ohexyl)-4,6-bis-trifluoromnethy
| - benzaqi VO 2011/ 23667PCT/ EP2010/ 062281 -95- The title conpound,
white solNid, Ms: =>r449. 3 [(M+H)], was prepared in accordance with the
gener al t piod anple 5 fromcis-2-pyrro lidin-I-yl-cyclo hexyl am ne

di hydro ori i nternediate F) and

2-cycl opropyl-d4, 6°his-trifl uoronethyl -benzoic acid (internmedi ate AN).
Exanple 137 5

2-Ethyl -N-((cis)-2-pyrrolidin-1-yl-cycl opentyl)-4,6-bis-trifluoronethyl-ben
zam de F The title conpound, white solid, MS: me = 423.3 [(MH)], was

pr epar in accorda t ner al tho f exa from

ci s-2- FBIFFBF%ROE‘LH‘{}?@E PWB@EH k}’&ﬂﬁ“ he 3@??&@ i latas %)epérﬁg in accordance

2- et hylyith @ ?b&r&l%&h&%%ﬁ%ﬁiﬁl’é 5 %H?&é 9 ﬁ%oﬂdﬁﬂ- ﬂ&ﬁéﬁi’d{ieﬁ%ﬁarﬁ@% (mﬂe@ﬁé&%' e
138 and 139 clopropyl-N-((1

2R) - 2- Yrangd|2-idopropexpt- 4ﬁyf&uqymentthy&b>en¢p@ ablct(tlmtmfrmd@at@ﬁ@b hyl - benzani de and
(+)-2-Cyclopropyl -N ((1R, 25 or 15,

2R) -2-pyrrolidin-1-yl cycl opentyl) - Exanipls108 i f | uor onet hyl - benzam de

cis-2,6-Dichloro-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide

The title compound, white solid, MS: m/e = 395.1 [(M+H)'], was prepared in accordance with
the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q)

10 and 2,6-dichloro-4-trifluoromethyl-benzoic acid (intermediate Y.
Example 109 and 110

(+)-cis-N-2-Cyclopentylamino-cyclopentyl)-2-cyclopropyl-4-trifluoromethyl-benzamide and
(-)-cis-N-2-Cyclopentylamino-cyclopentyl)-2-cyclopropyl-4-trifluoromethyl-benzamide

NH NH
L .
N N
H H
F F
F F
F o and F

15 N-((1SR,2RS)-2-Cyclopentylamino-cyclopentyl)-2-cyclopropyl-4-trifluoromethyl-benzamide
(example 102) was separated on Chiralpak AD with 4 % ethanol in heptane. The first eluting

enantiomer was (+)-cis-N-2-cyclopentylamino-cyclopentyl)-2-cyclopropyl-4-trifluoromethyl-



FandF 15 C is-2-Cyc lopropyl-N-(2-pyrro lidin-1 -yl- cyc lop entyl)-4
,6-bis-trifluoronethyl-b enzam de (exanple 104) was separated on Reprosil
Chi ral NRvei2ohi/@866et hanol i n heptane. The first el utingpPemarRoiomen2snas
(-)-2-cyclopropyl -N-((1R 2S or 15, 2R)-2-pyrrolidin-1-yl-cyclopentyl)-
4,6-bis-trifluoronethyl-benzam de, the8%econd enanti onmer was
(+)-2-cyclopropyl -N-((1R 25 or 15, 2R)-2-pyrro lidin-1 -yl- cyc |op

ent y1) Hnzdnibé,3hd sdcbhdOiatBinbyWadenzisa dgclopditglaghisebydlepeab/cenf i guration
was not determ ned, ) _Exanpl e 140 .

2- Et hylcygomephibkyrifluqreepetyl-bengpmids. The absolyfe cenfigueriiontwap)non deteinpipesr omet hy|
-benzam de WO 2011/ 023667PCT/ EP2010/ 062281 -96- The title conpound, |ight
yellow oil, M. me = 385.2 [(M+H)Exawgde ptlepared i n accordance with the
general nmethod of exanple 5 fromcis-2-pyrrolidin-1-yl-cycl opentylam ne

(1 nt er 2Ze@hbire-NJ (18RERRS)e2-pytrofidinel lybxyeldpdnty 4o bisrteiflupkonethybibenazmitle
(intermedi ate AR). 5SExanple 141 and 142
(+)-2-Ethyl-N-(2-pyrrolidin-1-yl-cycl opentyl)-4,6-bis-trifluoronethyl-benza
m de amﬁ- .

Et hyl - -pysrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoronethyl-benzam de
FandF F

H

Cs-2- yrFroI i din-1-yl-cycl opentyl)-4, 6-bis-trifluoronethyl-benza
m de (e | €/ 136) 10 was separated on Reprosil Chiral NR with 9% et hanol
in heptane. Thé& tifrst el uting enantioner was

(+) 52 ethyl -N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoronethyl-benza
m de, the second enanti omer was

-)-2- - | - 6-his-trifl - b
o, TS AECOPBO B -G M REP TR fr e Sl b Rl il e
f or mul ahd ganech] tieghod (frrasmple Sufrora aiskpusalidis- lageiytiopontghhtise fosseskate )uabl e

phar macol Qgi cal properties. ifically, it has been found that the
corrpouﬁagi300#lfqrﬂ-e4,%ﬁ@é@htlmiowgﬁ?ﬁswozﬁ@léood i nhi bitors of the glycine
transporter | (GlyT-1). The conpounds were investigated in accordance with
the test given hereinafter. Example 112

10 2-Isopropyl-N-((1SR,2RS)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide

(2 L
ol

The title compound, orange solid, MS: m/e = 369.2 [(M+H) ], was prepared in accordance with
the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q)
and 2-isopropyl-4-trifluoromethyl-benzoic acid (intermediate AH).

15 Example 113

5-Trifluoromethyl-biphenyl-2-carboxylic acid ((1SR,2RS)-2-pyrrolidin-1-yl-cyclopentyl)-

amide

e



20Sol utions and materials DMVEM conpl ete nmedium Nutrient m xture F-12
(G bco Life-technol ogies), fetal bovine serum (FBS) 5 % (Gbco life

t echnol ogvep11/®@assrci | | i n/ St reptonycinl % (G bco |ife techmragioe=yl
Hygronycin 0.6 ng/mM (G bco Iife technologies), Qutamne 1 MM G bco life
t echnol ogi es) WD 2011/ 023667PCT/ EP20188-062281 -97- Upt ake buffer (UB):
150 nM NaCl, 10 nM Hepes-Tris, pH 7.4, 1 nM CaCl2, 2.5 nMKCl, 2.5 nM
MySO4, THR titlchpolhdl bBCOBs oifINAS 1 e B3 (NI 1,088 pr&RiredinRéestd ek et S
stably transfected with mdyTlb cDNA. G ycl ne uptake inhibition assay
(md y Tthepgenerl ayethogyofexamples frem ceﬁel-pxr,rof{dmﬂ:ylrfdﬁioepwl,antmeah%tﬁ@mdé@e Wt h

nd yT- laﬁd%%Omﬁ%&ﬁ’l%&}glﬁeg%%}c%ﬁ’?’??’l%g‘?%@%e@ﬁﬁﬁaqe cells/well in conplete

F-12 medium wt ul'ture plates. On day 2, the

medi um was aspirated and the cells [ S twice with uptake buffer
(UB). The cells were then incub%@@ﬁ%ﬁ%ﬁ at 22 Cwith either (i) no

potential_ conpetitor, (ii),.1Q nmM non-radi oactive glycine , (jij) a .

con n4‘3&%‘&6&2BTé"é‘eHH’t"gﬁY‘F&r(QTWF{’)?‘BBTI.' Yf PFaWé)é4'}é‘F‘ﬂE%’d’éé{l‘Yia%‘?‘Hﬁ§“6‘f t he
pot ent izgld (i-NBLIEYohRY- _&i O E ' -
concentr gt(i 22 %)‘:‘Oh?{l ?ljle%l?t%l g%ﬂﬁeéﬁf%?ggoﬁgﬁ% g%;‘;@%yoélgl[geﬁgﬁ%%ﬁ 5 ?zdd(}gmghﬁyll C50, the
concentheardmideof the conpetitor inhibiting glycine uptake of 50 %. A
solution was then i medi ately added containing [3F1]-glycine 60 nM (11-16
G /mol ) and 25 [t M non-radioactive _glycine. The plates were incubated with
gentl e shaki ng angr the reaction stopped by aspiration of the m xture 15
and washi ng \(thegertinmes) wth jyc& cold UB. The cells were |ysed with
scintildatio dui d, s@eng rs and the radioactivity in the cells was

count ed g<@a scintillaty odcpurit er. The conpounds described in exanpl es
1 -60 havg gn ?C50 data <1[tR/l The 1C50 data (<0.1 [tM for preferred
conpounds T -141 is he provided in table 1. Exanple I C50 data (pM Exanple

| C50 data (pM 1 O. 72 97
2-Bromo-6-methoxy-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
10 (example 101) was separated on Reprosil Chiral NR with 8% ethanol in heptane. The first
eluting enantiomer was (-)-2-bromo-6-methoxy-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-
trifluoromethyl-benzamide, the second enantiomer was (+)-2-bromo-6-methoxy-N-cis-(2-
pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide. The absolute configuration was not

determined.
15 Example 116

2,6-Dimethoxy-/N-((1SR,2RS)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoro methyl benzamide

! 5 | F
(o]
¥ F
H F
N
[e] /O

The title compound, yellow oil, MS: m/e = 387.2 [(M+H) '], was prepared in accordance with the
general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q) and

20 2,6-dimethoxy-4-trifluoromethyl-benzoic acid (intermediate AJ).
Example 117

cis-2-Methylsulfanyl-NV-(2-pyrrolidin-1-yl-cyclopentyl)-6-trifluoromethyl-benzamide



0.0824 3 0.0998 98 0.0801 6 0.05035 101 0.0948 7 0.04955 102 0.0351 8 0.092
103 0.0249 18 0.0814 104
WO 2011/023667 PCT/EP2010/062281

-890.-

The title compound, white solid, MS: m/e = 373.1 [(M+H)'], was prepared in accordance with
the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q)

and 2-methylsulfanyl-6-trifluoromethyl-benzoic acid (intermediate Z).
5 Example 118 and 119

(+)-cis-2-Methylsulfanyl-V-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-
benzamide and (-)-cis-2-Methylsulfanyl-/V-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-

trifluoromethyl-benzamide

N

and

10 cis-2-Methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide
(example 104) was separated on Reprosil Chiral NR with 5 % isopropanol in heptane. The first
eluting enantiomer was (+)-cis-2-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-
trifluoromethyl-benzamide, the second enantiomer was (-)-cis-2-methylsulfanyl-N-(2-pyrrolidin-
1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide. The absolute configuration was not

15  determined.
Example 120 and 121

(-)-cis-2-Cyclopropyl-6-ethyl-V-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide and (+)-cis-2-
Cyclopropyl-6-ethyl-NV-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide



0. 0189 19 0.0979 105 0.0751 22 0.0894 108 0.0882 28 0.0921 109 0. 0253 39
0. 0248 110 0.0543 45 0.0507 114
WO 2011/023667 PCT/EP2010/062281

-90-

) )

H z H
N ; o N
! a7

and

cis-2-Methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide
(example 104) was separated on Reprosil Chiral NR with 10% cthanol in heptane. The first
eluting enantiomer was (-)-cis-2-cyclopropyl-6-ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-

5 benzamide, the second enantiomer was (+)-cis-2-cyclopropyl-6-ethyl-N-(2-pyrrolidin-1-yl-
cyclopentyl)-benzamide. The absolute configuration was not determined.

Example 122

4-Bromo-2-methyl-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-benzamide

10 The title compound, white solid, MS: m/e = 351.2/353.1 [(M+H)'], was prepared in accordance
with the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate

Q) and 4-bromo-2-methyl-benzoic acid.
Example 123

2-Methoxy-6-methylsulfanyl-V-((1SR,2RS)-2-pyrrolidin-1-yl-cyclobutyl)-4-trifluoromethyl-

15 benzamide

The title compound, off-white foam, MS: m/e = 389.2 [(M+H) '], was prepared in accordance
with the general method of example 5 from 2-pyrrolidin-1-yl-cyclobutylamine hydrochloride



0.0668 46 0.0573 115 0.0714 47 0.0227 118 0.06 WO

2011/ 023667PCT/ EP2010/ 062281 -98- 48 0.0869 119 0. 0654 52 0.0379 120 0. 0552

10

15

20

WO 2011/023667 PCT/EP2010/062281
91-

(intermediate AB) and 2-methoxy-6-methylsulfanyl-4-trifluoromethyl-benzoic acid (intermediate

A). The 2 diastereomers were separated by column chromatography.
Example 124

2-Methoxy-6-methylsulfanyl-V-((1SR,2RS)-2-pyrrolidin-1-yl-cyclopropyl)-4-

trifluoromethyl-benzamide

() o
E‘Hﬁ\@ﬁé
S\ F

The title compound, light yellow solid, MS: m/e = 375.2 [(M+H) ], was prepared in accordance
with the general method of example 10 from N-((1SR,2RS)-2-amino-cyclopropyl)-2-methoxy-6-

methylsulfanyl-4-trifluoromethyl-benzamide (intermediate AC) and 1,4-dibromobutane.
Examples 125 and 126

(+H)-cis-2-Fluoro-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide and
(-)-cis-2-Fluoro-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide

D B D e
F F
N H F N H F
O F——F O O F——F
F and F

cis-2-Fluoro-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide (example 104)
was separated on Reprosil Chiral NR with 3% ethanol in heptane. The first eluting enantiomer
was (+)-cis-2-fluoro-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide, the
second enantiomer was (-)-cis-2-fluoro-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-

trifluoromethyl-benzamide. The absolute configuration was not determined.
Example 127
(+)-2-Methylsulfanyl-/V-((cis)-2-pyrrolidin-1-yl-cyclohexyl)-4,6-bis-trifluoromethyl-

benzamide



53 0.0367 121 0.0361 54 0.0799 126 0.074 55 0.0846 127 0.065 58 0.0276 128
0. 0691 59 0.0611 129 0. 0645
WO 2011/023667 PCT/EP2010/062281
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2-Methylsulfanyl-N-((cis)-2-pyrrolidin-1-yl-cyclohexyl)-4,6-bis-trifluoromethyl-benzamide

-9

(example 53) was separated on Reprosil Chiral NR with 3% ethanol in heptane. The first eluting
enantiomer was (+)-2-methylsulfanyl-N-((cis)-2-pyrrolidin-1-yl-cyclohexyl)-4,6-bis-
5 trifluoromethyl-benzamide, the second enantiomer could not be isolated enantiomerically pure.

The absolute configuration was not determined.

Examples 128 and 129
(1)-2,6-Dichloro-V-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide and (-)-
2,6-Dichloro-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide

F F
F F
> o > o
N H F NooH F
o cl and

10 o dl

2,6-Dichloro-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide (example 107)
was separated on Chiralpak AD with 2% isopropanol in heptane. The first eluting enantiomer
was (+)-2,6-dichloro-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide, the
second enantiomer was (-)-2,6-dichloro-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-

15 benzamide. The absolute configuration was not determined.

Example 130
2-Cyclopropyl-V-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide

The title compound, off-white solid, MS: m/e = 435.3 [(M+H)'], was prepared in accordance
20  with the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate

Q) and 2-cyclopropyl-4,6-bis-trifluoromethyl-benzoic acid (intermediate AN).



61 0.0659 130 0.0354 62 0.0316 131 0.0199 65 0.0564 132 0.0365 68 0.0194
133 0.0908 78 0.0754 134 0. 0957

10

15

20

WO 2011/023667 PCT/EP2010/062281
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Example 131
2-Cyclopropyl-6-methoxy-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4 trifluoromethyl-

benzamide

The title compound, light yellow solid, MS: m/e = 397.2 [(M+H) ], was prepared in accordance
with the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate

Q) and 2-cyclopropyl-6-methoxy-4-trifluoromethyl-benzoic acid (intermediate AS).

Example 132
2,6-Dimethyl-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide

e

The title compound, light yellow oil, MS: m/e = 355.3 [(M+H)'], was prepared in accordance
with the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate

Q) and 2,6-dimethyl-4-trifluoromethyl-benzoic acid (intermediate AQ).

Example 133
2-Difluoromethoxy-6-methoxy-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-

benzamide

O
[0 oonX
N H F
G,N O O
The title compound, light yellow solid, MS: m/e = 423.2 [(M+H) ], was prepared in accordance
with the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate

Q) and 2-difluoromethoxy-6-methoxy-N-((1S,2R)-2-pyrrolidin-1-yl-cyclopentyl)-4-

trifluoromethyl-benzamide (intermediate AT).



80 0.0896 136 0.0479 84 0.089 137 0.0462 85 0.0604 138 0.0679 89 0.0794 139
0. 0325 91 0. 0453 140 0.0554
WO 2011/023667 PCT/EP2010/062281

-94.

Example 134
N-((cis)-2-Cyclopentylamino-cyclopentyl)-2-methylsulfanyl-4,6-bis-trifluoromethyl-

benzamide

NH o F |'::
: N
H . .
I £ F
5 The title compound, light pink solid, MS: m/e = 455.3 [(M+H) ], was prepared in accordance

with the general method of example 5 from (1RS,2SR)-N-Cyclopentyl-cyclopentane-1,2-
diamine (intermediate AE) and 2-methylthio-4,6-bis(trifluoromethyl)benzoic acid (CAS 896120-
49-3).

Example 135

10 2-Cyclobutyl-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide

o d

The title compound, light orange solid, MS: m/e = 381.4 [(M+H) ], was prepared in accordance
with the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate

Q) and 2-cyclobutyl-4-trifluoromethyl-benzoic acid (intermediate AP).
15 Example 136

2-Cyclopropyl-N-((cis)-2-pyrrolidin-1-yl-cyclohexyl)-4,6-bis-trifluoromethyl-benzamide

0 A
N H F
N
O,OFF
F
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The title compound, white solid, MS: m/e = 423.3 [(M+H) ], was prepared in accordance with
the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q)
and 2-ethyl-4,6-bis-trifluoromethyl-benzoic acid (intermediate AO).

10 Example 138 and 139

(-)-2-Cyclopropyl-N-((1R,2S or 1S, 2R)-2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-
trifluoromethyl-benzamide and (+)-2-Cyclopropyl-N-((1R,2S or 1S, 2R)-2-pyrrolidin-1-yl-
cyclopentyl)-4,6-bis-trifluoromethyl-benzamide

D ALY
F N H F
AN
<i] O F——F
F

and

15 Cis-2-Cyclopropyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide
(example 104) was separated on Reprosil Chiral NR with 9% ethanol in heptane. The first
eluting enantiomer was (-)-2-cyclopropyl-N-((1R,2S or 1S, 2R)-2-pyrrolidin-1-yl-cyclopentyl)-
4,6-bis-trifluoromethyl-benzamide, the second enantiomer was (+)-2-cyclopropyl-N-((1R,2S or
1S, 2R)-2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide. The absolute

20 configuration was not determined.
Example 140

2-Ethyl-6-methoxy-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
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Cis-2-Ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide (example 136)
10 was separated on Reprosil Chiral NR with 9% ethanol in heptane. The first eluting enantiomer

was (+)-2-ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide, the second

enantiomer was (-)-2-ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide.

The absolute configuration was not determined.

15 The compounds of formula I and their pharmaceutically usable addition salts possess
valuable pharmacological properties. Specifically, it has been found that the compounds of the
present invention are good inhibitors of the glycine transporter I (GlyT-1).

The compounds were investigated in accordance with the test given hereinafter.

20 Solutions and materials

DMEM complete medium: Nutrient mixture F-12 (Gibco Life-technologies), fetal bovine serum

(FBS) 5 %, (Gibco life technologies), Penicillin/Streptomycinl % (Gibco life technologies),
Hygromycin 0.6 mg/ml (Gibco life technologies), Glutamine 1 mM Gibco life technologies)



2. Dry the granules at 50 C. 3. Pass the granules through suitable mlling
equi pnent. 5 4. Add item5 and mx for three mnutes; conpress on a suitable
press. Capeuba/@sderrul ati on |tem I ngredi entsng/ capsul e Fcog®2010md281 ng 500
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20 3.Fill into a suitable capsule. WD 2011/023667PCT/ EP2010/ 062281 -101-
a ai ng MM MgS0y, 10 mM (+) D-glucose.

Flp-in™-CHO (Invitrogen Cat n° R758-07)cells stably transfected with mGlyT1b cDNA.

Glycine uptake inhibition assay (mGlyT-1b)

5 Onday 1 mammalian cells, (Flp-in™-CHO), transfected with mGlyT-1b cDNA , were plated at
the density of 40,000 cells/well in complete F-12 medium, without hygromycin in 96-well
culture plates. On day 2, the medium was aspirated and the cells were washed twice with uptake
buffer (UB). The cells were then incubated for 20 min at 22 °C with either (i) no potential
competitor, (ii) 10 mM non-radioactive glycine , (iii) a concentration of a potential inhibitor. A

10 range of concentrations of the potential inhibitor was used to generate data for calculating the
concentration of inhibitor resulting in 50 % of the effect (e.g. ICso, the concentration of the
competitor inhibiting glycine uptake of 50 %). A solution was then immediately added
containing [*H]-glycine 60 nM (11-16 Ci/mmol) and 25 pM non-radioactive glycine. The plates
were incubated with gentle shaking and the reaction was stopped by aspiration of the mixture

15 and washing (three times) with ice-cold UB. The cells were lysed with scintillation liquid,
shaken 3 hours and the radioactivity in the cells was counted using a scintillation counter.

The compounds described in examples 1 —60 have an 1Csy data <1.0 uM. The 1Cs data (<0.1 uM)

for preferred compounds 1 —141 is be provided in table 1.

Example ICsy data (uM) Example ICsy data (uM)

1 0.05672 97 0.0824
3 0.0998 98 0.0801
6 0.05035 101 0.0948
7 0.04955 102 0.0351
8 0.092 103 0.0249
18 0.0814 104 0.0189
19 0.0979 105 0.0751
22 0.0894 108 0.0882
28 0.0921 109 0.0253
39 0.0248 110 0.0543
45 0.0507 114 0.0668
46 0.0573 115 0.0714
47 0.0227 118 0.06
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61 0.0659 130 0.0354

62 0.0316 131 0.0199

65 0.0564 132 0.0365

68 0.0194 133 0.0908

78 0.0754 134 0.0957

80 0.0896 136 0.0479

84 0.089 137 0.0462

85 0.0604 138 0.0679

89 0.0794 139 0.0325

91 0.0453 140 0.0554

92 0.0954 141 0.0435

94 0.0984 142 0.068

96 0.0428

The compounds of formula I and the pharmaceutically acceptable salts of the compounds
of formula I can be used as medicaments, ¢.g. in the form of pharmaceutical preparations. The
pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated tablets,

5 dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions. The administration
can, however, also be effected rectally, e.g. in the form of suppositories, parenterally, e.g. in the
form of injection solutions.

The compounds of formula I can be processed with pharmaceutically inert, inorganic or
organic carriers for the production of pharmaceutical preparations. Lactose, corn starch or

10  derivatives thereof, talc, stearic acids or its salts and the like can be used, for example, as such
carriers for tablets, coated tablets, dragées and hard gelatine capsules. Suitable carriers for soft
gelatine capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid polyols and

the like. Depending on the nature of the active substance no carriers are however usually
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-)-cis-N2- | am _no- I 1) - 2- I 1-4-trifl hyl -
Gt o 2 P RSt A o A D! o S LR 11 F 1 uor omethyl -
cis-2-ethyl-N-(2-pyrrolidin-1-yl-cycl ohexyl)-4-trifluoronethyl-benzam de
N ((1RS, 2SR) - 2- Cycl opent yl am no- cycl ohexyl ) - 2- met hoxy- 4, 6-bi s-trifl uorometh

yl - benzam de 10 Capsule Formulation
cis-Z-Tetho -N-{Z-(Z-nethyl-pyrrolidin-l-yl 7S chohexyl]-4,6-bis-trif|uoro
net hyl ~t5&hz BE xture of 2 diastereornar%‘*élmgi&g

2-met hyl - N-((cis-2-pyrrolidin-1-yl-cyclohexyln- 4, 629ins-t ri flogesometobyhg benz
am de

(-) IN- (12- pyr¢onpaiind-of fgamudy/ bl opent y1) - 2, 4- biss-tri f1 &dr onet AYP - benZ2i de
3%5-2-3§hyljykﬁgﬁgﬁéﬁ&%ldln-l-yI-cycIopent¥%9-4-trhéguoronghgyl-bquanlde
ci s- N- (32- cyat®peSdryh am no- cycl opentyl) - 2- etdsy1-4-tr 3§l uor ongg hyl - bezam de
(+)-N-(2-cycl opentyl am no-cycl opentyl)-2-ethyl-4-trifluoronethyl-benzam de
cis-Z-éthylf@ﬂ%ethyl-N—(2-pyrro|idin-l-yI-cyglopentyi)-benzé%ide 25

2- bror '6-nq%@gﬁ%ﬁ&hgﬁﬁﬁ&;-pyrrolidin-l-yl-qyclopentyl)-4-tr§fluorogethyl-b
enzam de

ci st2- et hylFatal( 2- pyrrol i di n-1-yl -cycl open260l) - 4, 6200 s-tri BO@or ometby! - benz
am de 20

cis-2-fluoro-N-(2-pyrrolidin-1-yl-cycl opentyl)-4,6-bis-trifluoronethyl-benz
am de  Manufacturing Progedure . _
cis-2,6-dichlforo-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoronethyl-benzam
i de 1. Mix items 1, 2 and 3 in a suitable mixer for 30 minutes.

§I2b§n ;ﬁ?gegd$5&99%¥n$%%h n&%ﬁBX{ﬁ&&ﬁ&Q” 1-yl -cycl opentyl)-4-trifluorometh
(- 02(2- by ono- 16t H@b haxtatike ehpsule2- pyrrolidin-1-yl-cycl opentyl)-4-trifluoroneth
yl - benzanm de
(-)-cis-2-fluoro-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoronethyl-
benzam de 25

(+)-2-methyl sul fanyl -N-((cis)-2-pyrrolidin-1-yl-cycl ohexyl)-4,6-bis-trifluo
ronet hyl - benzam de
(+)-2,6-dichloro-Ncis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoronethyl-be
nzam de
(-)-2,6-dichloro-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifl uoronethyl-be
nzam de

2-cycl opropyl -N-((cis)-2-pyrrolidin-1-yl-cycl opentyl)-4,6-bis-trifluoroneth
yl - benzam de

2-cycl opropyl-6-net hoxy-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4
trifluoronethyl-benzam de 30

2,6-dinmethyl -N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoronethyl-benz
am de

2-di fl uor onet hoxy- 6- met hoxy-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifl
uor orret hyl benzam de

N-((cis)-2-cycl opentyl am no-cycl opentyl)-2-net hyl sul fanyl-4, 6-bis-trifluoro
met hyl - benzam de WO 2011/ 023667PCT/ EP2010/ 062281 - 104-

2-cyclopropyl -N-((cis)-2-pyrrolidin-I-yl-cyclohexyl)-4,6-bis-trifluoronethy
| - benzam de
2-ethyl-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoronethyl-ben
zam de (-)-2-cyclopropyl-N((1R 2S or 15,

2R) - 2-pyrrolidin-1-yl-cycl opentyl)-4,6-bis-trifluoronethyl benzam de 5
(+)-2-cycl opropyl -N-((1R, 25 or 15,

2R) - 2-pyrrolidin-1-yl-cycl opentyl)-4, 6-bis-trifluoronethyl benzam de

2-et hyl- 6-met hoxy-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoronethyl




10 3. Compounds of fornula | A enconpassed by formula | inclaiml K6 Rl
R---N HO\7L X N H( IA wherein R /R2 are independently from each

ot her hydwogenyo2beaer al kyl, -CH2)0-cycl oal kyl for o beipog/EP20b062281 or are
benzyl or heterocycloalkyl; or R and R2 are together with the NNatomto
whi ch they are attached a ring containitdg (CH2)3-, -(CH2)4-, -(CH2)5-,
-(CH2)2-0-(CH2)2-, -(CH2)2-S-(CH2)2-, (CH2)2-NR-(CH2)2-,
-(CH2)2-C(0) - (CH2) 2-, -(CH2)2-CF2-(CHhidns, - CH2-CHR- (CH2) 2, -CHR-(CH2) 3,
CHR- (CH2) 2-CHR-, or_ is the ring 2, 6-diaza-spirp[3.3]heptane-2- 20carboxylic
aci d tert - Bull )¢ viesaferconmpgupd pEgagenl Hxynulial ogen, cycl oal kyl, or C(0)0-1 ower
alkyl; Xis -(CH2)4-, -(CH2)3-, -(CH2)2- O R4is CF3, |ower al koxy, |ower

al kyl, hal ogen and nis 1 or 2; 25or a pharmaceutically acceptable acid
addition salt, a racemc mxture, pr its correspondi ng enantioners and/ or
optical isomers thereof. R:~N H

O R
i et
1

R'/R* are independently from each other hydrogen, lower alkyl, -CH,),-cycloalkyl for o being 0

5 wherein

or 1, or are benzyl or heterocycloalkyl;
or R' and R” are together with the N-atom to which they are attached a ring containing
—(CHz)3-, (CH2)4-, —(CHy)s-, ((CH;),-O-(CH3);-, ((CH),-S-(CH;),-,

10 —(CH3),-NR~(CH3),-, (CH;),-C(0)-(CH;),-, (CH;),-CF;-(CH;),-, -CH,-CHR-(CH,),,
-CHR-(CH);, CHR-(CH,),-CHR-, or is the ring 2,6-diaza-spiro[3.3]heptane-2-
carboxylic acid tert-butyl ester and R is hydroxy, halogen, cycloalkyl, or C(O)O-lower
alkyl;

X is -(CHy)4-, «(CHy)3-, —-(CH3),- or —CHa-;

15 R is S-lower alkyl, CFs;, OCHF,, lower alkoxy, lower alkyl, phenyl, cycloalkyl or halogen;
R* is CF3, lower alkoxy, lower alkyl, halogen and
n is1or2;

or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding
enantiomers and/or optical isomers thereof for the manufacture of a medicament for the
20 treatment of psychoses, pain, dysfunction in memory and learning, attention deficit,

schizophrenia, dementia disorders or Alzheimer’s disease.

2. The use of a compound of general formula I according to claim 1, which compounds
are
25  cis-2-methoxy-6-methylsulfanyl-N-2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide
cis-2-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide
(-)-cis-2-methoxy-6-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-
benzamide
(+)-cis-2-methoxy-6-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-

30 Dbenzamide



4. Conpounds of fornmula IA-1 according to claim3 WO

2011/ 023667PCT/ EP2010/ 062281 -105- wherein Rd4is CF3, |ower al koxy, | ower
al kyl, havogen/ms@7nis 1 or 2; 5or a pharnmaceutical ly aecemprambomcrsid
addition salt, a racem c mxture, or its correspondi ng enantioners and/ or
optical isomers thereof. 5. Conpelideds of forrmula | A-1 according to
claim4, which conpounds are

cis-2- @tdipzyn&hﬁmlfaylbsw@apwoﬁw}@yey@bh&yn-ﬁnmmmtm%mkémﬂet rifluorom

et hyl - benzam de

ci s-2- r?e@ﬁk}lwulfarafrlr;}\r (RisZ2pyyalidin-il gilsyalohexybyb pdteteifiupromoethylfhenetmiget hyl - ben

d
(" o &Y ethoxpgmettylsulfu-N( RS SRy 2rmyrrliding -y eyelgpengyl)-d-tiflyoromethly o
uor onetbbytdnddz am de
l(JO?’ Ofr;f(ﬁyq-gnjg]t;{gg?ﬁ%dlgetgfsg%anywl\}c ?2np3llrro d(ln-l yl—rcryglloi)gllltgl) 4 trllﬂ_ugro%lle?l?ﬁ)sbeln%anidé rit
f b)e i ci §1+)22 IRy SELhf RNt AR {120 RY Ty Ao li@in -3 41 dph Aty Lo S thi £ b 4REANRE hy
2- et h;(%ba4m®mxlﬁulf¢n§/K CNHE-Bayidine] Hyticycldpopt Y ¢ -¢tibimerycdhy bk béadaingdet ri f | uor onet
hyl -
Ch - o Rar Ryl N G pereldin: syhevslanar et (e BE T a8, bi 5.t i 1 uo
ronet hyls- %db?%!@lﬂiﬁnyl -N-2% di'iﬁoluQldc%lcﬁfpefl@/{)m%i%lsLﬁﬂ%oﬁﬁﬁ&ﬁﬂlﬂ%ﬁzérﬂld@| aim3 Q

4i s

0 20U i ( 2 wherein I"lower al'koxy, |ower alKkyl, hal ogen and
ni s10L (ﬂf) le -2-methylsulfanyl-N-(2-pyrro 11d1n— 1-yl-cyclopentyl)-4,6- bls-trlﬂuorornethyl benzamide

(-)-cis-2-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide
cis-N-(2-cyclobutylamino-cyclohexyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzamide
N-((1RS,28R)-2-cyclopentylamino-cyclohexyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-

15 benzamide
(+)-N-(2-cyclopentylamino-cyclohexyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzamide
N-((1RS,2SR)-2-cyclobutylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzamide

20 (-)-cis-N-(-2-cyclobutylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzamide
N-((1RS,2SR)-2-cyclopentylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzamide
(-)-N-(2-cyclopentylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-

25 benzamide
cis-2-cyclopropyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide
(-)-cis-2-cyclopropyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide
(+)-cis-2-cyclopropyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide
2-cyclopropyl-cis-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide

30  (-)-2-cyclopropyl-N-cis-(-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide and (+)-2-
cyclopropyl-N-cis-(-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
cis-2-cyclopropyl-6-ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide
(-)-cis-2-cyclopropyl-6-ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide



or a pharmaceutically acceptable acid addition salt, a racemc m xture, or
Its correspondi ng 25 enantioners and/or optical isoners thereof. 7.
Conpoundswofofionsasia | A-2 according to claim6, which ceocpareds/osa2er WO
2011/ 023667PCT/ EP2010/ 062281 - 106-

2- Met hoxy- 6- et hyl sul fanyl - N- (( 1RS, 2SR)032- pyrrol i di n-1-yl -cycl opentyl)-4-tr
| f1 uor onet hyl benzam de

(-)-2- ey a@wCﬁidmmJ@eshﬁamﬂ-pphéleﬁmylodybm)pentgzt)yden@atﬁlu@pent yl)-4-trifluor

onet hyl - benzam de

(+) - 2- ﬁéﬁr%%;ﬁyelon@xth@mgm exsighiexxD2ysippraiyi drtﬁﬂmogsbmeélwbéﬁ@m@q) 4-trifl uor
th
O o R P Blomeneyaminossyslofiexyhi2-gyclqpropylid tiflvpromettylbengamide

nzam' dé+)-N-cis-(2- cyclopentylarnino cyclohexyl)-2- cyclopropyl—4 trlﬂuorornethyl benzamide

-2-nmet hyl sul fanyl - N-(2-pyrrolidin- | - cIo 4-trifluoronethyl -be
n Zanﬁ dév- ({' gR ,2RS)- 2 cyclopel(ltyla%nno cyclopent%)% cyc propy -4 trlﬁzloromethyl benzamide Y

ci - 2- 12} bl @0l kR 2L etbor gL RATIRhe o dmidel 1 uor omet

(+)-ci i-)zc—mﬁ’thyj/cémpehadgmmm-o@@lopymtyb42|-q;cﬁopieyyﬂ%tyﬂuom@mtmabenza@mbe s-trifluor
onet hyl

O Y il RSN G Realigin-o s yeloheaDr A ipr ety hSRERI 1) - 4. 6- bi st i f1 wor
omet hy|N—R@RE@"S‘K§@~C}@oM ﬂhﬁo%ﬂcﬁ%@?ﬂf—ﬂrﬂgﬁ&@ﬂm 8Yid- Mlﬂlfo%ﬂl&ﬁﬂhbe@kﬂﬁfde

hydr ogen, | ower “al k cl oal’kyl for belng 150r 1, or are
bendy| césr2 m@md%{{)%rmqhyl- gdl@ﬁsyl)icmehewﬂ]k‘b§3b18-ﬂrélmer0r@ﬁthlfbenmnldgen
and n'innxuleé%zd%wﬁxe hgr ceutically acceptable acid addition salt, a
racem it e éorrespondlng enanti omers and/ or opti cal isoners

t her eof2-m2@yl-N-((ci®2- ;@mmemaplsl ofcld ek imyl4ge-bR-taflasoaictiyldchiAandliai m 8, which
conmpounds are

ci s- N- (2: W%mwah@mdrﬁlrﬁysWémtﬁhe%(%b)s-@ﬁlﬁewlpd@ﬁﬁﬁmw sul fanyl -4-trifluoro

N (RS e SR sl Ao A B R Sty st anyt - 4-t

| f1 Loor @isedi{@icycldperbglamara- d}&l@fentyl) 2 ethyl 4-trifluoromethyl-benzamide .

() N (25806l opentul ATLno: oxe) QNS i e Ry T 2! -4t i f1 uor
cis-2-ethyl-6-methyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide
2-bromo-6-methoxy-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
cis-2-methyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide

20  cis-2-fluoro-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide
cis-2,6-dichloro-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
(-)-2-bromo-6-methoxy-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
(+)-2-bromo-6-methoxy-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
(-)-cis-2-fluoro-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide

25  (+)-2-methylsulfanyl-N-((cis)-2-pyrrolidin-1-yl-cyclohexyl)-4,6-bis-trifluoromethyl-benzamide
(+)-2,6-dichloro-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
(-)-2,6-dichloro-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
2-cyclopropyl-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide
2-cyclopropyl-6-methoxy-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4 trifluoromethyl-benzamide

30  2,6-dimethyl-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
2-difluoromethoxy-6-methoxy-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-
benzamide

N-((cis)-2-cyclopentylamino-cyclopentyl)-2-methylsulfanyl-4,6-bis-trifluoromethyl-benzamide



10. Conpounds of fornmula | A-4 according to claim3 WO

2011/ 023667PCT/ EP2010/ 062281 - 107- |A-4 wherein R/R2 are independently
f r om eachwot2newo2bgsdr ogen, | ower al kyl, -CH2)0-cycl oal kylpcr@mpr2@olbeizsg O or
1, or are benzyl or heterocycloal kyl; 5 R4is CF3, |ower al koxy, | ower

al kyl, halogen and nis 1 or 2; or a phddraceutically acceptable acid
addition salt, a racemc mxture, or its correspondi ng enanti oners and/ or

ggt i %!2-%}&@@6@1@%@(&@9@@%3&&@H@@lﬂl@iyl@ﬂ,6-@fsﬁﬂﬂﬁorbﬁqeﬂ1y&%@ﬁaﬂiiﬂ@ to claim
, i ch conpounds are_ . o )
N (( 1RS sty N4y -y trlidinghivisyelgpinsyedityip-toflueromethyl-beivainda sul f anyl - 4-tr

i fluoro 1 . 1 -
(o AR PLBEORPINRIR 26 or 1S, 2Ry 2 pymolidin-Loylcyelopentyl 4.6 bisctrflupromettivly
f | uor ovebduphibenzam de 15

N ((1RS, 2SR) - 2- | am no- I 1)-2- hoxy- 6- hyl sul f | - 4-
ri ]g |(§J Oﬁ%}étc%i@pgé}éggﬁip@ﬁ{ﬁs%wl g,o 21§)¥§-pgreoel?&iy- lzyl-cygﬁtpelgg(l -4?6-%1%Etri ugruornet ny){- '
(-) - N (Ragyshopent yl am no-cycl opentyl) - 2- met hoxy- 6- met hyl sul fanyl-4-trifluo
romet hyl benzam de or

N- (( ci SyetBylefyolctpamNA@m)-depyesodidop biyt-yidleRenty-HptiBudrb awethid-borGrabiids- t ri f | uor o
et hyl -(Q)e- -Zeﬁlrgl‘l-?\ﬁ(}%}(/)rrohdin-1-yl—cyclopentyl)-4,6-bis-triﬂuorornethyl-benzarnide or

(-)-2-Ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide.

10

3. Compounds of formula IA encompassed by formula I in claim 1

, R
R—N H O S8

X N (RY)

wherein
R'/R* are independently from each other hydrogen, lower alkyl, -CH,),-cycloalkyl for o being 0
15 or 1, or are benzyl or heterocycloalkyl;
or R' and R” are together with the N-atom to which they are attached a ring containing
—(CHz)3-, (CH2)4-, —(CHy)s-, ((CH;),-O-(CH3);-, ((CH),-S-(CH;),-,
—(CH3),-NR~(CH3),-, (CH;),-C(0)-(CH;),-, (CH;),-CF;-(CH;),-, -CH,-CHR-(CH,),,
-CHR-(CH;);, CHR-(CH;),-CHR-, or is the ring 2,6-diaza-spirp[3.3]heptane-2-
20 carboxylic acid tert-butyl ester and R is hydroxy, halogen, cycloalkyl, or C(O)O-lower
alkyl;
X 18 (CHy)s4-, (CHz)3-, (CHy)2- or —CHj-;
R’ is CFs, lower alkoxy, lower alkyl, halogen and
n is1or2;
25 or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomers and/or optical isomers thereof.

4. Compounds of formula IA-1 according to claim 3



12. Compounds of fornula |IB enconpassed by fornula | inclaiml , Rl
R---N HO\7L X NHL(R) 1B wherein R /R2 are independently from each
ot her hydwogenyo2beaer al kyl, -CH2)0-cycl oal kyl for o beiPog/EP225062281 or are
benzyl or heterocycloalkyl; or R and R2 are together with the NNatomto
whi ch they are attached a ring containi0dg (CH2)3-, -(CH2)4-5 -(CH2)5-5
-(CH2) 2-0-(CH2) 2-5 - (CH2) 2-S-(CH2) 2-5 (CH2)2-NR-(CH2) 2-5

-(CH2) 2-C(0)-(CH2) 2-5 - (CH2) 2- CEA(CH2) 2-5 -CH2-CHR- (CH2) 25 WO

2011/ 023667PCT/ EP2010/ 062281 - 1D8-/ - GHR,Q CH2) 3, CHR-(CH2)2-CHR-, or is the

ring 2,6-diaza-spirp[3.3]heptane-A- ¢garboxylic acid tert-butyl ester and R
i s hydroxy, halogen, cycloal kyl, of § 0) Y\@S al kyl; Xis -(CH2)4-,

4CH2) 3-, -(CH2)2- O 5 R4is CF3, r a y, "l oner al kyl, halogen and is
1 or 2 or a pharmaceutical ly acceptabl e aci #dddition salt, a racemc

m xtur L, ts corresponding enantioners and/or optical isomers thereof.

R* is CF3, lower alkoxy, lower alkyl, halogen and
n is1or2;
5 or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomers and/or optical isomers thereof.

5. Compounds of formula IA-1 according to claim 4, which compounds are

cis-2-methoxy-6-methylsulfanyl-N-2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide

10 cis-2-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide
(-)-cis-2-methoxy-6-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-
benzamide
(+)-cis-2-methoxy-6-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-
benzamide

15 (-)-cis-2-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide
2-methylsulfanyl-N-((cis-2-pyrrolidin-1-yl-cyclohexyl)-4,6-bis-trifluoromethyl-benzamide or
(+)-2-methylsulfanyl-N-((cis)-2-pyrrolidin-1-yl-cyclohexyl)-4,6-bis-trifluoromethyl-benzamide

6. Compounds of formula IA-2 according to claim 3

O
() e s
O G,
TIA-2

R* is CF3, lower alkoxy, lower alkyl, halogen and

20

wherein
n is1or2;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

25 enantiomers and/or optical isomers thereof.

7. Compounds of formula IA-2 according to claim 6, which compounds are



1013. Compounds of formula IB-1 according to clainl2 wherein R4is CF3,

| oner al koxy, |ower alkyl, halogen and is 1 or 2; 15or a pharmaceutically
accept ablwoaoiidh2a@di ti on salt, a racem c m xture, or it®Ccrmpre@sp6edi ng
enantiomers and/ or optical isoners thereof. 14. Conpounds of formul a

| B-1according to claim3, which conmpoulids are

ci s-2-cycl opropyl -N-(2-pyrrolidin-1-yl-cycl ohexyl)-4-trifluoronethyl-benzam
i de 20 2-Methoxy-6-methylsulfanyl-N-((1RS,2SR)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-
(-)-cis-2-cyclopropyl - N 2-pyrro|id|n-l-yl-cyclohexy?)-4-trif|uoronethyl-be
nzamni déenzamide

(+) - c1 32,20 6YAQPIOMYny I ey 2jufd i Wi ¥ G M b Fdh U RERA Y - e

nzam d

2- Cycl @py-dpydthdvylq-aicshyl2d fauylr el (R giyrro lid it gl ctctiipe iy} 44 fhirobomethyi-hdnzamaieet hy

| - benzam de. 5. Compounds. of fornula IB-2 according to clainml2 1B-2

25 véne?é)-g-rmhséﬁtké@,yl-w%m%m&r,yT-P ené}flkﬂntflﬁwpwawﬂgawaml 1 or 2

WO 201%NH023RGERGIHERA08) R =108 lopentyBl4-@ifRAS HBAEWIncAhld¢ acceptabl e

acid aﬁ&itionggélfgﬁa %aggﬁgc nixﬁdggfmg?ygts Eorrespoﬁg%ng enanti oners

and/ or copl-ncaiyliuongrs-(2pgrrebdin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide
(+)-cis-2-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide or

(-)-cis-2-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide.
10

8. Compounds of formula IA-3 according to claim 3

, R o
R—N N
& O

R'/R* are independently from each other hydrogen, lower alkyl, -CH,),-cycloalkyl for o being 0

wherein

15 or 1, or are benzyl or heterocycloalkyl;
R’ is CFs, lower alkoxy, lower alkyl, halogen and
n is1or2;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding
enantiomers and/or optical isomers thereof.
20
9. Compounds of formula IA-3 according to claim 8, which compounds are
cis-N-(2-cyclobutylamino-cyclohexyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzamide
N-((1RS,28R)-2-cyclopentylamino-cyclohexyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
25 benzamide or
(+)-N-(2-cyclopentylamino-cyclohexyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-

benzamide.

10. Compounds of formula IA-4 according to claim 3



16. Conmpounds of fornula IB-2 according to clainml5, which conpounds are 5
2-cycl opropyl -cis-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifl uoronethyl-benza

nm de WO 2011/023667 PCT/EP2010/062281
(+2-cycl opropyl -N-cis-(-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoronethyl-be
nzam de and (+)-2- -107-

cycl opropyl -N-cis-(-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoronethyl-benzam

i de cis-2-cycl opropyl- 6-ethyl - N-(ZR’pyrro(l)l di n-1-yl -cycl opentyl) - benzam de

(-)-cis-2-cycl opropyl-6- et hyl - R&(H- py,q gl i gPM- 1-yl -cycl opentyl) - benzani de

10

(+)-cis-2-cycl opropyl-6-ethyl-N-( rro R":yl - cycl opent y1) - benzani de

2 cycl opropyl -N-((cis)-2-pyrrolidin¥l-yl-cycl opentyd) -4, 6-bis-trifluorometh

-benzam de

2 cycl 63 1- 6- met hoxy- N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4

Ur i 11 ugngEetiyliaBeRaaf dey b chcPoGYOL RS RRYIow AR.ER, PloydBalkyl for  being 0
2R) - 2-pyrroli dlnnpqéﬁyl -033%0 opecntgl ﬂ %ms/ trifl %oromza)t % b%n%aronr 8eeltl)lfg 15

(+)-2-cycl Ol@rrdpvﬂ &rNbér(ZilRoQEﬁt@mmakyl

2R) rrol. | 1-yl ent tr| fl uor onet hyl benzam de 17.
np%u%s of1 r]r?ﬂ"%/{ a‘ll%)y @6?%?’?1&81]?5 I(‘:f‘%ﬂ IB-3 wherein 20 R/R2 are

i ndependent Ilylgfgm each ot her hydrogen, | ower aI kyl, -CH2)0-cycl oal kyl for

0o being O or 1, or are benzyl or heterocycloal kyl; R4is CF3, |ower al koxy,

| ower @Irkl;plharrmﬁezwg@tlyammbgp afpubfﬁddztlon salt, pracamishapiee eaitifsclespoadnapt abl e

acid a%gléttio%g\rssglll&/m i qgonr‘lné: ﬁ‘lereo or its corresponding 25 enantioners
and/ or I%I cal® i SOMErs “t ner'eo '18. Compounds of fornula IB-3

according to clainml7, which corrpounds are

ci s-N-(2-cycl gpentyl am no-cycl ohexyl)-2-cycl oEropyl 4-trifluoromethyl-benza
m ddd wo 2dﬂlﬁeme@ﬂS@fﬁWM6@29@ﬂl@fqalal@ ¢ "P@%l?CQfS}I&anéba@nt yl am no

R It e B B R S b AL R o N

(+) - N- beszanddeyc | op entylam no -eye | o

hexyl) -(-2):c?giﬁj-(qﬁ)-zgﬁgﬂ'utélahﬁlllg lc:}lljc orpoerlrlteytl)hy lniett)l(laor;(%l%n rneﬁlylsulfanyl 4-trifluoromethyl-
benzamide

15  N-((1IRS,2SR)-2-cyclopentylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-

benzamide
(-)-N-(2-cyclopentylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzamide or

N-((cis)-2-cyclopentylamino-cyclopentyl)-2-methylsulfanyl-4,6-bis-trifluoromethyl-benzamide.

20
12. Compounds of formula IB encompassed by formula I in claim 1
, R
R—N H O
\ N
X H R*
wherein

R'/R* are independently from each other hydrogen, lower alkyl, -CH,),-cycloalkyl for o being 0
25 or 1, or are benzyl or heterocycloalkyl;
or R' and R” are together with the N-atom to which they are attached a ring containing
—(CHz)3-, (CH2)4-, —(CHy)s-, ((CH;),-O-(CH3);-, ((CH),-S-(CH;),-,
—(CH3),-NR~(CH3),-, (CH;),-C(0)-(CH;),-, (CH;),-CF;-(CH;),-, -CH,-CHR-(CH,),,



wherein R/R2 are independently from each ot her hydrogen, |ower alkyl,

-CH2) 0-cycl oal kyl for o being O or 1, or are benzyl or heterocycl oal kyl; 10
R4i s CF3,wbawawo2adskoxy, | ower al kyl, halogen and nis 1 ®CTZP2@0/062281
pharmaceutically acceptable acid addition salt, a racemc mxture, or its
correspondi ng enanti omers and/ or opti edl8-i soners thereof. 1520. Conpounds
of fornmula IB-4 according to clainml9, which conpounds are

:\P E) (ISR, ZdRS)—CEPRCKCHQPQ]HB{J(@HE)QICHB(C boRER by 2 Z-diyal GRpPRYjheprahd-2f | uor onet hy
-benzam ae

(+) - ci s- N- 2-cesperplifetfiq feanPHB-ieE e Bris Dagdropy.dplagepraysipalal or ((PYowt hyl - b
enzam de or

(-)-cis-N2- cﬁ%lopentylanlno cycl opentyl)-2-cycl opropyl-4-trifluoronethyl-b
enzam dé 2024 «Eﬂﬁpouﬁﬂﬂgpf—{@H@uka—(&&s di sclosed in claim1, which
conmpounds ar. Hcis-2- ethyl-N-(2-pyrro
lidih-R- yll%ggﬁﬂ%WWéQVWy @“@F?@Vﬁ@ggﬁ%@ -benz ami de N-((1IRS ,2 S
R)-2-Cyc | op £gty! am no -eye lo

hexyl)-2-net%oxy 4,6-bis-trifluoronethyl-benzam de cis-2-net hoxy- N

[ 2- (2- met hpr amjaam@ceutlcally acceptable acid addition salt, a racemic mixture, or its corresponding
lidin-I- -C 4, 6- Dbi trlfluoronethyl benzam de 25 (m xture of 2
diasteF&%ﬁ@P%% 4&&%@#m%$?T%f WByrro lidin-1 -yl-cyc lo

hexyl ) -4, 6-bis-trifluoronethyl - benzanlde (-)-N-(2-pyrro lidin-1 -yl-cyc lop

entyl)-2,4 bi s-trifluoronethyl-benzam de WO 2011/ 023667PCT/ EP2010/ 062281
0 13. Compounds of formula IB-1 according to claim12

B

R* is CF3, lower alkoxy, lower alkyl, halogen and

wherein

n is1or2;
15 or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomers and/or optical isomers thereof.

14. Compounds of formula IB-1according to claim13, which compounds are
cis-2-cyclopropyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide
20  (-)-cis-2-cyclopropyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide
(+)-cis-2-cyclopropyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide or
2-Cyclopropyl-N-((cis)-2-pyrrolidin-1-yl-cyclohexyl)-4,6-bis-trifluoromethyl-benzamide.

15. Compounds of formula IB-2 according to claim12

Q@ngm

R* is CF3, lower alkoxy, lower alkyl, halogen and

25  wherein

n is1or2;



cis-2-ethyl-N-(2-pyrrolidin-I-yl-cyclopentyl)-4-trifluoronethyl-benzam de

ci s-N-(2-cycl opentyl am no-cycl opentyl)-2-ethyl-4-trifl uoronethyl-benzam de
(+) - N-(2-wochopesdey|l am no- cycl opentyl) - 2- et hyl-4-trifl uecomeeérplosizenzam de
cis-2-ethyl-6-nethyl-N(2-pyrrolidin-1-yl-cycl opentyl)-benzam de 5

2- br ono- 6- met hoxy- N-ci s- (2- pyrrolidi n-D9yl - cycl opentyl)-4-trifluoromethyl-b
enzam de

cis- g 2- met hyok ayhrdnaRitically dédepthblel actysddaneidaltly rée@iddnbtire] &l it@oaioadingbenz
am de

ci s- 2- fenygiomas L/ Qrantispli ignmpers theready | opent y1) - 4, 6- bi s-tri f 1 uor onet hyl - benz
am de
cis-2,6-dichloro-N(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzam

i de 16. Cornpounds of formula IB-2 according to claim15, which compounds are
-hro t hoxy- N- Ci 2-p lidin cycl opentyl)-4-trifluoroneth
b%nz'la% rq_;?y? 01hs N—(2 pyrrofdlgl-l yl—cyc? pentyl) 4- trlﬂuoroyrnet 391 ben%ar%nde

)(/ |+) " gntzzgoz_zgyec@oﬁslsﬁ% 1N e B L1 b B Bitdh il e EX6t ARERF Ik hz Anilk bhd porenmet h

(+) - 2, eydbpiopgky-dis-CR2 py(@ligyr I-gl-¢xdilapetty-4-tyitloopaethy thentamidef | uor onet hyl - be
i de. .. .
D, GISCRTORBD RGPy E - Gomrgtidir FykeYAlonsp SIS PRREPHE. 4 t ri 1 uor omet hyl - be

nzanmi d‘%-)-ms 2-cyclopropyl-6-cthyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide

2, 6-di et hyl - $ ciS)-2-pyrrolidin-1-ylI'-cyclopentyl)-4-trifluoronethyl-benz
am e (+)-cis-2-cyclopropyl-6-ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)- benzarmde

30?0:43 > ch;i% pti(g)o ben@gﬁfé-&)%%hdm(l( el Schopegfxrﬁ)rﬁ) bl blS-{}lfﬁ'IOYOme(%M}(l:ll RENh ML) - 4-trifl

2- et gy 2= 8c(dpediS)-62meio X R N-@ei)-1-pytro Gdial 10plenyiciobkntd )6+ Rifkrotdrhdthylear@hidy | - ben
Zam ae

2- et hy 19)62-AeleB Ry NN ((1&: 23 ol RS psaradidin-{1yl-eydoraperi-¢ Dybigtiflyqromethgiret hy|
- benzapgj, ﬂéealmi

(+)-2-et Rﬁ(oﬁ pyrrolidin-1-yl-cycl opentyl)-4,6-bis-trifluoronethyl-benza

m dES on(+)- 2 cyclopropyl-N-((1R,2S or 1S, 2R)-2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-

(-)-2- %Shyl N-(2 pyrrolidin-1- yI cycl opentyl) -4, 6-bis-trifluoronethyl-benza

m de. process for preparation of a conmpound of formula |I as

disclosed in claimland its pharmaceutically acceptable salt, which process

conpri ses 14) Compeundsgf forew, Adcordinginelpin . . //NH 2 X1 with an acid of

formula HO O 25(R4), 2 in the presence of an activating agent sel ected

from HATU (o-(7-azabenzotri azol -1- '§'1)|=|1 Q, 3).3- tetranethyl uroni um

hexaf | uor ophosphate) to give apt:o ouN f formula WO

2011/ 023667PCT/ EP2010/ 062281 (RY

IB-3

wherein
20 RYR? are independently from each other hydrogen, lower alkyl, -CH,)o-cycloalkyl for o being 0
or 1, or are benzyl or heterocycloalkyl;
R’ is CFs, lower alkoxy, lower alkyl, halogen and
n is1or2;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

25 enantiomers and/or optical isomers thereof.

18. Compounds of formula IB-3 according to claim17, which compounds are

cis-N-(2-cyclopentylamino-cyclohexyl)-2-cyclopropyl-4-trifluoromethyl-benzamide



-112- and reductively am nating the obtained conpound with an am de of
formula NHRLR2 5 to give the conmpound of fornula, RL R'---Ni HO R3 X
H(R4) n | wibenaim3dshe substituents are as defined in claPoTEP2@0/06228 th a
correspondi ng di -brome al kyl or heteroal kyl conmpound to a conpound of
formula , RL R----Ni H O \7LN X H( R4) alli0- wherein R and R2 are together
with the Natomto which they are attached a ring containing 15 -(CH2) 3-,

- (CH2) 4is-N=(0ChbPentylakniad2d yidhek @2) Arcloprdfyia)tZiflfoloetdyZ-benzamide
(-)-N-cis-(2-cyclopentylamino-cyclohexyl)-2-cyclopropyl-4-trifluoromethyl-benzamide and
(+)-N-cis-(2-cyclopentylamino-cyclohexyl)-2-cyclopropyl-4-trifluoromethyl-benzamide

5 19. Compounds of formula IB-4 according to claim12

R’ o
’ H
R~N N
0 5o,
1B-4

R'/R* are independently from each other hydrogen, lower alkyl, -CH,),-cycloalkyl for o being 0

wherein

or 1, or are benzyl or heterocycloalkyl;
10 R is CFs, lower alkoxy, lower alkyl, halogen and
n is1or2;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomers and/or optical isomers thereof.

15 20. Compounds of formula IB-4 according to claim19, which compounds are
N-((1SR,2RS)-2-cyclopentylamino-cyclopentyl)-2-cyclopropyl-4-trifluoromethyl-benzamide
(+)-cis-N-2-cyclopentylamino-cyclopentyl)-2-cyclopropyl-4-trifluoromethyl-benzamide or
(-)-cis-N-2-cyclopentylamino-cyclopentyl)-2-cyclopropyl-4-trifluoromethyl-benzamide

20 21. Compounds of formula I as disclosed in claim 1, which compounds are

R1

RN H o0 R°
A

X N (RY)

n

I

cis-2-ethyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide
N-((1RS,28R)-2-Cyclopentylamino-cyclohexyl)-2-methoxy-4,6-bis-trifluoromethyl-benzamide
cis-2-methoxy-N-[2-(2-methyl-pyrrolidin-1-yl)-cyclohexyl]-4,6-bis-trifluoromethyl-benzamide
25 (mixture of 2 diastereomers)
2-methyl-N-((cis-2-pyrrolidin-1-yl-cyclohexyl)-4,6-bis-trifluoromethyl-benzamide
(-)-N-(2-pyrrolidin-1-yl-cyclopentyl)-2,4-bis-trifluoromethyl-benzamide



-(CH2)2-NR- (CH2) 2-, -(CH2)2-C(0)-(CH2)2-, -(CH2)2-CF2-(CH2)2-,

-CH2-CHR- (CH2) 2, -CHR-(CH2)3, CHR-(CH2)2-CHR-, or is the ring

2, 6- di azawepnrip23663] hept ane- 2- carboxylic acid tert - butylPcestresioasdsR i s
hydr oxy, hal ogen, cycloal kyl, or C(0)O0-Iower al kyl and the other
substituents are as descri bed above, ald; 20if desired, converting the
conpounds obtained into pharmaceutically acceptable acid addition salts.

WO 2014402368 RGDLFPZAEMH- 068228dlopehiyd)-4itaflddroaiechylibaiaaaeut i cal |y accept able
exci pi ents. 24. A nedi cament according to claim23 for the treatnent
of il késsd3-cyglepentpamingecyslgpentyd-ipthakd-trifipenomedyl-benzamide 25 A

medi ca C ' |.al I i sychoses,

pai n, gﬁ%ﬁﬁ%&%%ﬁkﬁglaﬁr@%rc iélﬁﬁlﬁfl)eg%ﬁll{}ﬁé F‘tnil{il? g&#ﬁﬁ%ﬁ@%ﬁ??? Ios%:/hi zophreni a,
denent icis-2ethgt-denahyr NAL-pheblidin: Isyldiysbpsetyl)dAtamiilbe use of a conpound as
claimed jn anél

cLaiTed oy 215, SeE 2 2s oL Tor e ekl of e garent s Tor
L ent sl peR e st o sty el o
cis-2-fluoro-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide
cis-2,6-dichloro-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
(-)-2-bromo-6-methoxy-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
10 (+)-2-bromo-6-methoxy-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
(+)-2,6-dichloro-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
(-)-2,6-dichloro-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
2,6-dimethyl-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
2-difluoromethoxy-6-methoxy-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-
15 benzamide
2-ethyl-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide
2-ethyl-6-methoxy-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
(+)-2-ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide or
(-)-2-ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide.
20 22. A process for preparation of a compound of formula I as disclosed in claim land its

pharmaceutically acceptable salt, which process comprises

a) reacting a compound of formula

0 NH,
X 1
with an acid of formula
HO._ O
RB
4
25 R 5

in the presence of an activating agent selected from HATU (o-(7-azabenzotriazol-1-yl)-1,1,3,3-

tetramethyluronium hexafluorophosphate)

to give a compound of formula



5

10

15

20

WO 2011/023667 PCT/EP2010/062281

-112-

4

R, 4

and reductively aminating the obtained compound with an amide of formula
NHR'R?

to give the compound of formula

wherein the substituents are as defined in claim 1, or

b) reacting a compound of formula
HN H o R
(R,

with a corresponding di-brome alkyl or heteroalkyl compound to a compound of formula

I (for R' and R? being H)

, R
R—N H O R

A

X N (RY)

wherein R' and R” are together with the N-atom to which they are attached a ring containing
—(CHz)3-, (CH2)4-, —(CHy)s-, ((CH;),-O-(CH3);-, ((CH),-S-(CH;),-,

—(CH3),-NR~(CH3),-, (CH;),-C(0)-(CH;),-, (CH;),-CF;-(CH;),-, -CH,-CHR-(CH,),,
-CHR-(CH;);, CHR-(CH;),-CHR-, or is the ring 2,6-diaza-spirp[3.3 Jheptane-2-carboxylic acid
tert-butyl ester and R is hydroxy, halogen, cycloalkyl, or C(O)O-lower alkyl and the other
substituents are as described above, and,

if desired, converting the compounds obtained into pharmaceutically acceptable acid
addition salts.

23. A medicament containing one or more compounds as claimed in any one of claims 3



10

15

WO 2011/023667 PCT/EP2010/062281

-113-

to 21 and pharmaceutically acceptable excipients.

24. A medicament according to claim 23 for the treatment of illnesses based on the

glycine uptake inhibitor.

25. A medicament according to claim 24, wherein the illnesses are psychoses, pain,
dysfunction in memory and learning, attention deficit, schizophrenia, dementia disorders or

Alzheimer’s disecase.

26. The use of a compound as claimed in any one of claims 3 to 21 for the manufacture of
medicaments for the treatment of psychoses, pain, dysfunction in memory and learning, attention

deficit, schizophrenia, dementia disorders or Alzheimer’s disease.

27. The invention as herein before described.

ok ok



