WO 2011/023667PCT/EP2010/062281 CARBOCYCLIC GLYTI RECEPTOR ANTAGONISTS The
present invention relates to the use of a compound of general formula R2-NR1 H 0 R3 X N wherein
R1/R2 are ng8 Eﬂ%?é’% from each other hydrogen, lower alkyl, -CH2)0-gy¢lpadgyldong being 0 Sor |,
or are benzyl or heterocycloalkyl; or R1 and R2 are together with the N-atom to which they are
attached a ring containing -(CH2)3-, -(CH2)4-, -(CH2)5-, -(CH2)2-0-(CH2)2-, -(CH2)2-S-(CH2)27,
-(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, halogen, cycloalkyl, or C(0)0-lower alkyl; Xis -(CH2)4-, -(CH2)3,
-(CH2)2- or -CH2-1 R3is S-lower alkyl, CF3, OCHF2, lower alkoxy, lower alkyl, phenyl, cycloalkyl or
halogen; R4is CF3, lower allcoxy, lower alkyl, halogen and 15 nis | or 2; or to a pharmaceutically
acceptable acid addition SARBOEMCEMICGRIXTIRBERP T A i Ehantiomers 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  Furlhemfises! iREpieRsreim Brlis s it SRR B BRI 818 hulas 1A and TB, which are

encompassed by formula I, for example thesfollowing compounds;
RN H o R

N )
X H (RY,
I

RY/R? are independently from each other hydrogen, lower alkyl, -CH,)o-cycloalkyl for o bemng 0

wherein

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
~(CHa)s~, {CH2)a-, —(CHy)s-, {CH2)-O-(CHz)p-, ~(CHz)2-S~-(CHz)o-,
~{CH3);-NR-{CHz)2-, (CHz)2-C(O)-{CHz)z-, ~(CH2)2-CF2-(CHa)o-, mCH2~CHR-(CH2j2,
-CHR-(CH,)s, CHR-(CH,),-CHR-, or is the ring 2,6-diaza-spiro[3.3[heptane-2-
10 carboxylic acid tert-buty! ester and R is hydroxy, halogen, cycloalkyl, or C{O)O-lower
alkyl;
X is (CHz)q-, —(CHy)3-, <{CHz)z- or ~CHy-;
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 1s1or2;
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 digease.
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



WO 2011/023667PCT/E132010/062281 -2- Compounds of foimula IA:  wherein 5 RI/R2 are
independently from each other hydrogen, lower alkyl, -CH2)0-cycloallcyl for o being 0 or 1, or are

benzyl or hetgrogyglaalky; or IRJ and R2 are together with the N-atom tomgg,ﬂg)ﬁ&%lattached a
ring containing -(CH2)3-, -(CH2)4-, -(CH2)5-, -(CH2)2-0-(CH2)2-, -(CE02-S-(CH2)2-,
-(CH2)2-NR-(CH2)2-, -(C1-12)2-C(0)-(CH2)2-, -(C1212)2-CF2-(CH2)2-, -CH2-CHR-(CH2)2,
10-CHR-(CH2)3, CHR-(CI-12)2-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(0)0-lower alkyl; Xis -(CH2)4-, -(CI-12)3-,
-(CH2)2- or C}Elg R4j CBIT,géllngﬁré%l_koxy, lower alkyl, halogen and 15 nisl1or2; ora

. MPOURUS L. . . . . .
pharmaceutlca Yy agcepta acid addition salt, a racemic mixture, or its Correspondlng enantiomers

and/or optical isomers thereof. wherein R4is 8F3, lower alkoxy, lower alkyl, halogen and is 1 or 2;

or a pharmaceutically acceptable acid aﬂﬁiﬁﬁ(ﬁﬁt, Lrac&mnic mixture, or its corresponding 25
enantiomers and/or optical isomers thereof N

H (RY,
IA

wherein
5 RYR® are independently from each other hydrogen, lower alkyl, -CHay)o-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)z~, ~(CHz}a=, ~(CHy)s~, ~{CH2)-O~(CHz Y-, «(CHz):-S-(CHy)o-,
—(CHy):-NR~(CHaz)»~, {CHy)o-C{O)~(CHz)p-, «(CH2)2-CF2-(CH; ), ~CH,-CHR-{(CH;),,
10 -CHR-(CH:)3;, CHR-(CHz),-CHR-~, or is the ring 2,6-diaza-spirp[3.3]heptane-2-
carboxylic acid tert-butyl ester and R 1§ hydroxy, halogen, cycloalkyl, or C(O)O-lower
alkyl;
X is {CHz)a=, —(CHz)z-, ~(CHz)z- or <CHp-;
R* 1s CF3, lower alkoxy, lower alkyl, halogen and
15 n 18 lor2
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomers and/or optical isomers thereof.

Compounds of formula 1A-1;

Y wp
M e
N N S

20 TA-1
wherein
R? 1s CFs, lower alkoxy, lower alkyl, halogen and
n is1or2;
or a pharmaceutically acceptabie acid addition salt, a racemic mixture, or its corresponding
25  enantiomers and/or optical isomers thereof.
Examples for compounds of formula IA-1 are

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



Examples for compounds of foimula I1A-1 are _
cis-2-methoxy-6-methyLsulfanyl-N-2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamidc WO

2011/023667‘5?@5451?93%59/062281 -3- PCT/EP2016/062281
cis-2-rnethylsulfanyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide

(-)-cis-2-methoxy-6-methylsulfanyl-N-(2-pyrrolidin-I-gt-cyclohexyl)-4-trifluoromethylbenzamide
(+)-eis-2-methoxy-6-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclohcxyl)-4-trifluoromethyl- 5 benzamide
(-)-cis-2- m@ﬁymﬁlﬁahyiﬁn@w&@ﬁﬁmﬁﬂimleybmhé)@dz)sd){ﬁiﬂdﬁmmuﬂybbmmide

2 metyIsuam Ui SYeRa A S araely A o

()-2-met ;Isulfanyl -N-((cis)-2-pyrrolidin-l-yl-cyc omethyl-benzamide Compounds
of formula$Azgiidgyherein R4is CF3, lower alkoxy, lower aIkyI halogen and nis 1 or 2; or a

pharmacquically acqspiobia el adlion Al 3rcanam. JX)ien L S £ONRAGALAE.LS enantiomers

and/or_optical isomers thereof, for example the following compounds:
2- Metﬁoxy?@?ﬁmﬁ?lsulfanyl NA1RS,2SR)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethylbenzarnide

(-)-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

Compounds of formula TA-2;

Q18 s
UJ@W)

10 ) 1A-2
wherein
R’ is CFs, lower alkoxy, lower alkyl, halogen and
n islor2;
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-y!-cyclopentyl)-4-trifluoromethyl-benzamide
(+)-2-methoxy-6-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-triflucromethyl-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—mcthyisu1fanyl N- (2 -pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide or
(-)- c15~2-mcthy§su1fany1—N (2 -pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide.

25 Compounds of formula JA-3:
R' o
’ H —_

IA-3

wherein



(-)-2-methoxy-6-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopenty1)-4-trifluoromethyl-benzamide
(+)-2-methoxy-6-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide 20 (-9-2
-methylsu Ifapyl-iyr{#-RyEro lidin-I-yl-cyclopentyl)-4-trifluoromethyl-benzamidepprgio/m62281
(+2-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopenty0-4-trifluoromethyl-benzamide
cis-2-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopenty#-4,6-bis-trifluoromethyl-benzamide
(+)-cis-2-meth2ylsuIfanyI-N-(Z-pyrroIidin-l-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide or
(-)-Cis-2-rRetRy|sukfangtiadz gy fooidiradb itoychypg ergy, ) lavbiliifiGbto otk betifamibieng 0
25Compounds c&,f??rg}l,gpe I&ﬁyym%@go(%%@%lm%%?PCTTEP2010/O6228; -4- RI/R2 are
independently from ‘each other hydrogen, lower ‘alkyl, -CH2)0-cycloalkyl for o being 0 or 1, or are

benzyl or ReteroycfoalkyicRbieTAsMawialkalgemarst alkyl, halogen and is 1 or 2; 5 or a
pharmaceyticallysacgeptable acid addition salt, a racemic mixture, or its corresponding enantiomers
and/or optical isomers thereof, for example the following compounds:

cis-N-£2-cloNaRERSHE I RSREIN D2 AG R SRt AY RSG AN HANFH 95 iBTRREFRFIEH 2emide
N-((1RS, 28k }8nsielonebhiphainessyelomryhr 2 ethapianeiiskianupbitifisoromethyl- 10

ik GO T S T
benzamide
N-((1RS,25R)-2-cyclopentylamino-cyclohexyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-

10  benzamide or
(+)-N-(2-cyclopentylamino-cyclohexyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-

bhenzamide.

Compounds of formula JA-4:

R’ 0
; H —_
RN N S
0 Ues
JA-4

R'/R® are independently from each other hydrogen, lower alkyl, -CHz)o-cycloalkyl for o being 0

15 wherein

or 1, or are benzyl or heterocycloalkyl;
R is CFa, lower alkoxy, lower alkyl, halogen and
1 is 1 or 2;

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-((IRS,25R)-2-cyclobutylamino-cyclopentyl)-2-methoxy-6-methyisulfanyl-4-trifluoromethyl-
benzamide
(-}-cis-N-{-2-cyclobutylamino-cyciopentyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-

25 benzamide
N-((1RS,28R)-2-cyclopentylamino-cyclopentyl)-2-methoxy-6-methyisulfanyl-4-trifluoromethyl-
benzamide '
(-)-N-(2-cyclopentylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyi-
benzamide or

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



A-4 15 wherein Ri/R2 are independently from each other hydrogen, lower alkyl, -CH2)0-cycloalkyl for
o being 0 or 1, or are benzyl or heterocycloalkyl; R4is CF3, lower alkoxy, lower alkyl, halogen and is 1
or 2; 20 or aplarmnacedtically acceptable acid addition salt, a racemic miyitire;ms itsseaiesponding
enantiomers and/or optical isomers thereof, for example the following compounds: N-(( IRS
,2SR)-2-cyciobutylamino-cyclopentyl)-2-methoxy-6=methyisulfanyl-4-trifluoromethylbenzamide
(-)-cis-N-(-2-cyclobutylamino-cyclopenty1)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl- 25
benzamide N-(( IRS

,2SR)-2-cyclopepiamiaooy eepantyll-2-methoxy-6-methylsulfanyl-4-trifluoromethylbenzamid e
(-)-N-(2-cyclopentylamino-cyclopent y1)-2-metho xy-6-methylsulfany1-4-trifluoromethylbenzamide or
30 N-((cis)-2-cyclopentylamino-cyclopenty1)R-methylsul 1-4,6-bis-trifluoromethyl-benzamide. WO
2011/023667PCT/EP2010/062281 -5- Eomloufitls offornjula TB:

X N ®),
IB
wherein
5 RYR® are independently from each other hydro gen, lower alkyl, -CH,).-cycloalky! 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
~(CHa)s~, «CHa)s-, ~(CHa)s-, «(CHy)-0-(CHa)y-, «(CHy)z-S-(CHa )y,
—(CHz)2-NR~(CHz )=, «(CHz)o-C(O)-(CHz);-, «(CHy )p-CFo~(CHp)p-, —CHz-CHR-(CHy),,
10 ~CHR~(CHy)s, CHR~(CIH,),~-CHR-, or is the ring 2,6-diaza-spirp[3.3Jheptane-2-
carboxylic acid tert-butyl ester and R is hydroxy, halogen, cycloalkyl, or C(0)O-lower _
alkyl;
X 18 ~(CH2)s-, <(CHy)s~, —(CHy)- o1 ~CH>-;
R’ is CFs, lower alkoxy, lower alkyl, halogen and
15 | n 181 o0r2;
ora 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
¢is-2-cyclopropyl-N-(2-pyrrolidin- 1-yl-cyclohexyl)-4-trifluoromethyl-benzamide
(-)-cis-2-cyclopropyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-triflucromethyl-benzamide



TB wherein 5 RI/R2 are independently from each other hydrogen, lower alkyl, -CF12)0-cycloallcyl for
o being 0 or 1, or are benzyl or heterocycloalkyl; or R" and R2 are together with the N-atom to which
they are attasheshatingseontaining (CH2)3-, -(M2)4-, -(CH2)3-, -(CH2)2-8d&kk2)R0/ms2281
-(CH2)2-S-(CH2)2-, (CH2)2-NR-(CH2)2-, -(C1-12)2-C(0)-(CH2)2-, -(CH2)2-CF2-(C112)2-,
-CH2-CHR-(CH2)2, 10-CHR-(0-12)3, CHR-(CH2)24EHR-, 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(0)0-lower alkyl; Xis
-(CH2)4-, ({(EHpiscyclarp)2- N rarsedts: loder diksxy Didwailaipmatidgeanamidesnis 1 or 2;  ora
pharmaceuticalypagrentapie peid additt | I RixtS LS conesRanding.enantiomers
and/or optict?@is%mers thqe?io?cgmpou?(‘%%%ﬁﬁ%%g@&? I)L()B%llt‘?1 g%ﬁwhereisr)?g%fis Cllz%e lower alkoxy,
lower alkyl, halogepoands of formula 1B-2:

U R,

R" s CFs, lower alkoxy, lower alkyl, halogen and

IB-2

wherein

Lh

n o istor2; |
ora p_hamaceuticaily acceptable acid ad.dition 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-cyclopenty!)-4-trifluoromethyl-benzamide
(-)-2-cyclopropyl-N-cis-(-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide and (+)-2-
cyc lopropyl-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-cthyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide

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

20 (+)-2-cyclopropyl-N-((1R,2S or 18, 2R)-2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-

benzamide

Compounds of formuia IB-3:

RjHo

2 ‘
RN N

gt
1

25 RYR® are independently from each other hydrogen, lower alkyl, -CHz)o-cycloalkyl for o being 0

B-3

wherein

or 1, or are benzyl or heterocycloalkyl;



islor?2; orapharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding
enantiomers and/or optical isomers thereof 25Examples for Compounds of formula 1B-1 are

cis-2-cycloptegybNn(zqyrrolidin-l-yl-cyclo hexyl)-4-trifluoromethyl-benzarpidesplo1o/062281
(-)-cis-2-cyclopropyl-N-(2-pyrrolidin- | -yl-cyclo hexyl)-4-trifluoromethyl-benzamide WO
2011/023667PCT/EP2010/062281 -6- -7-

(+)-cis-2- c¥clopropyl -N-(2- pyrrolldln I-yl-cyclohexyl)-4-trifluoromethyl-benzamide or
2-Cyclopropyl-Ns(éis) sy aLlemeyn eyreyéiohbsogen 6oBis-trifluoromethyl-benzamide. Compounds of
formula 1B-2: 1853 & wherein R4is CF3, lower alkoxy, lower alkyl, halogen and is 1 or 2;  ora
pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding enantiomers

and/or opticaPREERAEFE RS S ora ahetifl e 981 MRg ACSRiSTTRdEC o its corresponding
2- cyclopraﬁyﬂn@@n&k@w@t@mﬁ-isﬁwsmrmrﬁamimmemwb@@zmdms.

(+2-cyclopropyl-N- rrolldln- - pen r|qu zamide and ()-2-
Cyclon o N SN S By 1 SRR PR R G ice
CiS-2-eye[epmp’ty—I%egtﬂqﬁehdt—j&-qnymed[sch}mhbay_sli):ﬁled:gpbmt‘ysj})zlb@{tnzﬁmmdmethyl~benzamide and
(-)-cis-2-cyclqp t 2-pyrrol I-cycl ami g

(+)-cis- 2%@ ﬁppro C%G% EE pyrr\éﬁl |n- g1 ccyygepg f)ﬁpb%%ggfﬁ%%%s‘ benzamide
2-cyclopropyl- @Omlg@yﬁgpgméﬁ_gyclopentyl) -4,6-bis-trifluoromethyl-benzamide
2-cyclopropyl-6-methoxy-N-((cis)-2-pyrrolidin-1 -yl-cyclopentyl)-4 trifluoromethyl-benzamide

(-)-2-cyclopropyl-N-((IR,2S or 15, 2R)-2- pzyrrtyildlrh | -g4-cyctopcnty0-4,6-bis-trifluoromethylbenzamide
or 20 ()-2-cyclopropyl-N-((IR,2S or 1S, R™—N
2R)-2-pyrrolidin-l-yl-cyclopenty0-4,6-bis-triflu eth ﬁqrp)ide

IB-4

10 wherein

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

R’ is CFa, lower alkoxy, lower alkyl, halogen' and

n 1s1or2; '

15 or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding
enantiomers and/or optical 1somers thereof, for example the following compounds:
N-((1SR,2R8)-2-cyclopentylamino-cyclopentyl)-2-cyclopropyl-4-trifluoromethyl-benzamide
(+)-cis-N-2-cyclopentyl aminé-cyciopentyl)-Z-Gyclopropy}u4“triﬂuoromethy1-benzamide or
(-)-cis-N-2-cyclopentylamino-cyclopentyl)-2-cyclopropyl-4-trifluoromethyl-benzamide

20  Further new compounds of formula 1

R
—N o R
IVANY
X Hjﬁ‘(R4)n

are

cisuzuethyiuN-(Z-pyrro lidin-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 diastercomers)



Compounds of formula IB-3: 1B-3 wherein 25 RI/R2 are independently from each other hydrogen,
lower alkyl, -CH2)0-eyeloalkyl for o being 0 or 1, or are benzyl or heterocycloalkyl; WO

2011/02366 4601 172846/062281 -7- R4is CF3, lower alkoxy, lower alkyl aalpgen andis,1 or 2; or a
pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding enantiomers

and/or optical isomers thereof; for example the folle#ng compounds: 5
cis-N-(2-cyclopentylamino-cyclohexyl)-2-cyclopropy1-4-trifluoromethyl-benzamide
(-)-N-cis-(@ueytivh&rfdsrimnprssishexyzlohetoprdpbs-trilnorometydtoermaitide and
(5)-N-cis-{(2Suplopeniyamingeyelaeiyl)-2 YR QRARK Al RmeIpy+benzamide Compounds of
foimula 1B-4: B-4 10 wherein
cis-2-ethyl-N-(2-pyrrolidin- I-yl-cyclopentyl-4-triflucromethyl-benzamide
cis-N-(2-cyclopentylamino-cyclopentyl)-2-cthyl-4-triflucromethyl-benzamide
5 (+)-N-(2-cyclopentylamino-cyclopentyl)-2-ethyl-4-trifluoromethyi-benzamide
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
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-triflucromethyl-benzamide
(-)-2-bromo-6-methoxy-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyi-benzamide
(+)-2-bromo-6-methoxy-N-cis-(2-pyrrolidin-1-yi-cyclopentyh-4-trifuoromethyl-benzamide
(+)-2,6-dichloro-N-cis-(2-pyrrolidin-1-yi-cyclopentyl)-4-trifluoromethyl-benzamide
(-}-2,6-dichloro-N-cis-(2-pyrrolidin- 1-yl-cyclopentyl}-4-trifluoromethyi-benzamide
15 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 _
2-ethyl-N-({cis)-2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide
2-¢thyl-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:

25 cis-2-methoxy-6-methylsulfanyl-N-2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyi-benzamide 4
cis-2-methylsulfanyl-N-(2-pyrrolidin- I-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 benzamide
(-)-cis-2-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide
2-methylsulfanyl-N-({cis-2-pyrrolidin- I -yl-cyclohexyl)-4,6-bis-trifluoromethyl-benzamide
2-Methoxy-6-methylsulfanyl-N-({1RS,28R)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-



RI/R2 are independently from each other hydrogen, lower alkyl, -CH2)0-cycloalkyl for o being 0 or I, or
are benzyl or heterocycloalkyl; R4is CF3, lower alkoxy, lower alkyl, halogen and is 1 or 2; 15 or a
pharmaceutigadspgreRiable acid addition salt, a racemic mixture, or its corresponding enantiomers
and/or optical isomers thereof; for example the following compounds.
N-((ISR,2RS)-2-cyclopentylamino-cyclopentyl)-2-cy&lopropyl-4-trifluoromethyl-benzamide
(+)-cis-N-2-cyclopentylamino-cyclopenty1)-2-cyclopropyl-4-trifluoromethyl-benzamide or
(-)-cis-N-2enrdapéntylamino-cyclopenty1)-2-cyclopropyl-4-trifluoromethyl-benzamide 20 Further new
compoundgs, ef 1A - MRS XENLI R) 1. ar . :

o ey K O SRS iforomthyl-benzamid
N-((le,z@hé-@%%wﬁeﬁsﬁtam&@ycwﬁ%wwrﬁiﬁi@tm&ywzemmﬁfmmmmtbﬁmm@5

cis-2-methoyy-Méa@omathyknyceglisindn - avclons ol A.6-binlpiamettyhapzamide (mixture of
2 diastereomers) WO 2011/023667PCUEP2010/062281 -8- )

2-metRyl-N2( (eI BN -{-Eyars sy ird-6vslens Mubrinsistropsaarhrgamide
('_)‘Nz'(Zt'r]pyfﬁﬁigmﬂfﬁyﬁﬁlmfl?p@qﬁﬁ@oﬁiﬁnbiiﬁfﬁr&%@éﬂ@tjgllﬂl;%@fhz@mi%ﬁomethylmbenz&mide
cis-2-ethy)-N-(2-pyrrolidin-lzyl-cyclopenty1)-4-trifluoromethyl-benzamide .
cis-N-(2-cyd§ pséﬁr)&rﬁeghn%ﬁ%@%/’ﬁégf%%&é’ﬁqw{iﬁlﬂﬁﬁf&%ﬁﬁfﬁ’é}ﬁyﬁﬁé‘h&’ﬁﬁﬂﬁ%ﬁwl”bemmide

(+)-N-(2-dytiopéntydthyindioydiopenpytieBdthidsdyitlopeatyipthyllie naianaidenct byl-benzamide
cis-2-ethy 1€ _g:tj;%/@[ - erolidiny 1-yl-cyclopent yfl-ben ide. 2-bromo-6-methoxy-N-cis-(2-pyrro
i o5 e R R PR A B R
cis-21 etgffmf@pyrrolidin-l-yl-cyclopentyl)-4,6-bis-trif|uoromethyl-benzamide
eis-2-fluoro-hr k& Pyt pidcdsybigyeionenydy d-S;histifiygromethy: e )
cis-2,6-dich-ld(§|?o-l,\l-(2-?.)&;%(5)}(I;id%-1-¥yl-(:y(:Ion?éntyli(?:}gfg-triﬂuoro|§r(3(rle'"gwr(lal)!/ljlg-%!l n%%?n%[n(feqﬁnguomm&hﬂ
(-)-2-brorﬁ’65@fﬁ‘1"é4ﬁoxy-N-cis-(2-pyrro|idin-1-y|-cyc|opentyl)-4-trif|uoromethyl-benzamide
(+)-2-brome-BrmeshersyehkaisnBonyyenising b-yleralspeaty b rinaremetivhenzamide
(+)-2,6-c|lt(?:1hIorgﬁ-{g-cis-(2-pyrro|idin-l-yl-cyclopentyl)-4-tr|fluoromethyl-benzam|de
(-)-2,6-dic ToF8- -8is-(2-pyrro|idin-1-y|-cyc|openty0-4-trif|uoromethyl-benzamide

15 N-((1RS,28R)-2-cyclobutylamino-cyclopentyl)-2-m cthoxy-6-methylsulfanyl-4-trifluoromethyl-

benzamide
(»)~cis~N-(—2-cyclobutyiamino—cyclopeﬁtyi)—Z~methoxy-6-methylsu1fanyi—4-triﬂuoromethyl—
benzamide '
N-({1IRS,2SR)-2-cyc lopentylamino-cyclopentyl)-2-methoxy-6-methylsutfanyl-4-trifluoromethyl-

20  benzamide
(-)-N-(2-cyclopentylamino-cyclopentyl)-2-metho xy-6-methylsulfanyl-4-triflucromethyi-
benzamide
cis-2-cyclopropyl-N-(2~-pyrrolidin-1 ~y1-cyc10heﬁyl)~4-triﬂuoromethylﬂbcnzanﬁde
(-)-cis-2-cyclopropyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide

25 (F)-cis-2-cyclopropyl-N-(2-pyrrolidin- 1-yl-cyclohexyl)-4-trifluoromethyl-benzamide
2-cyclopropyl-cis-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
(-)-2-cyclopropyl-N-cis-(-2-pyrrolidin-1-yl-cyclopentyl)-4-triftuoromethyl-benzamide and {+)-2-
cyclopropyl-N-cis-(-2-pyrrolidin-1-yl-cyclopentyl) -4-trifluoromethyl-benzamide
cis-2-cyclopropyl-6-ethyl-N-(2-pyrroiidin-1-yl-cyclopentyl)-benzamide

30 (-)-cis-2-cyclopropyl-6-ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide
(+)-cis-2-cyclopropyl-6-ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide
cis-N-(2-cyclopentylanmino-cyclohexyh)-2-cyclopropyl-4-trifluoromethyl-benzamide

(-)}-N-cis-(2-cyclopentylamino-cyclohexyl)-2-cyclopropyl-4-trifluoromethyl-benzamide



15 2,6-dimethyl-N-((cis)-2-pyrrolidin-l-yl-cyclopentyl) -4-trifluoromethyl-benzami de
2-difluoromethoxy-6-methoxy-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethylbenzamide
2-ethyl-N-((cigh2myiadidin- | -yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzgmigde,o10/062281
2-ethyl-6-methoxy-N-((cis)-2-pyrrolidin-I-yl-cyclopenty1)-4-trifluoromethyl-benzarnide
20(+)-2-cthyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bigHrifluoromethyl-benzamide or
(+2-ethyl-N-(2-pyrrolidin-I-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide The following
compounds)offeeriineyt lapentyiame e aeidharay) Becysegrarthé tidatmenttbf igsychosés, pain,
dysfunction i siesany B isaainamalienian dalel skispiyania @ﬁ@@% ety Alzheimer's
-y -cyclothexy

disease: 25 cis-2-methoxy-6-methylsulfanyl-N-2-pyrrolidin- _ -4-trifluoromethyl-benzamidc
cis-2-methylstifAnyraNcloRpRiFaminecyReREEg G s anterrbinetypiserstyhibrnzamide

(-)-Cis-2-metlaxy:6-5 E@ﬂmbMﬁ&@ﬁfﬁg&fﬁk}d&ﬁﬁk@%@a&%ﬁ%@%&%ﬁﬁﬂZam'de _
(+)-cis-2-methoxy-6-methylsulfanyl-N-(2-pyrrolidin.4-yl-cyclohexyl)-4-trifluoromethyl- 30 benzamid e
()-cis -y ESAN LN o e LS IR h G TP ey M zarmice
g-metEylsNLgamEmsl(mls=zypiyfpeﬁql'mﬁ%&yy&%xyll)aéTﬁré@iﬁsifwier@m@tFﬁbhﬁﬁawm%ﬁarﬁme o
-Methoxy-6-methylsu -N4(1RS,2SR)-2-pyrrolidin-1-y1-cy entyl)-4-trifluoromethyl- W
2011/02 Sélé‘-?glaqt @é—é?i@;—ég—ééﬁgy?&ygé)iggﬁ]%:ygﬁyc gh Xyﬁ-4?,g—%ls-t%ﬂuoromet%y?—benzamlde
(+2-methdry-Bamethy/ Baffamytas{R-pyrrolidin-1-yl-cyclopenty1)-4-trifluoromethyl-benzamide

(+)-2-methoxy-a-methyisulfanyiiN-(2-pyrrolidin-1-34:cyclopentyl)-4-triflupromethyllbenzamide
(+)-2-met2%%m@§g-gﬁéxﬁ ir%-%{/%yégcffop’é@é%%—ﬁﬂ‘ﬁ%ﬁé?ﬂ%%ﬁ%enza}%%/de 5 (- )-2-methylsu
IfanytN-(2-pirte-ternlidp-cydiopeleryitdifioromBuiaytbehy bt mide

cis-2-metaysulfagy N A2 pysiolid @:}pxg-rsusg&ﬂmtlxﬂafﬁu@f—giﬁem_%g%%smx'-benzamide

(+)-cis-2-methylsulfanyl-N-(2-pyrrolidin- ﬁ/l-cyc openty1)-4,6-bis-trifluoromethyl-benzamide
(-)-cis-2-nfEHYicuE IRty RBiRe o el ety RS Rspehtyiner gusiburihersonigtnyl-benzamide

K:S(-(T-F%-cz%qlwzmy@am@@ngwsdﬁht%yabgem@h@smﬁm@mwmwﬂbwﬁuﬁﬁaénethyl- 10 benzamide

-cyclopenptylamino-cyclohexyl)-2-methoxy-6-methylsulfany1-4-trifluoromethylbenzamid
e (+)-N-(2%y 18%’%%7!5%&%@"%@9%“2‘% SH IA{/(}SF’-"él-tléﬁ)é‘ﬁ’ﬁ‘ﬂ%."ﬂﬁtﬁ!ﬁy1-4-trif|uoromethylbenzamide 15
N-((1RS, 2SR)RecyataiiutyjanoioiLyejapdityd)-2-myethesnsbrmetnvstdfanyl ¥ kifupramethylbenzamid

e (s R S P RN R R S YR S e deromethy -

N-((1RS,28R)-uoyeiddénytarhiio-cytiopaemytyD-ethioxyifBometivyiidultanytidetrifluoromethyl-
cis-2,6-dichloro-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyi-benzamide

(-)-2-bromo-6-methoxy-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
20 (+)-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
(+)-2-methyisulfaﬁyl.-AN-((cis) -2-pyrrolidin-1-yl-cyclohexyl)-4,6-bis-trifluoromethyl-benzamide
(+)~2,6~dich£0ro-N—cis—(2-pyrrolidin-l-ylncyclopentyl)—4-triﬂuoromethyl—benzamide
(-)-2,6-dichioro-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-triftuoromethyl-benzamide
25 2-cyclopropyl-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyi-benzamide
2-cyclopropyl-6-methoxy-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4 trifluoromethyl-benzamide
2,6~dimcthy1§N—((cis)~2-pyrro lidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
2-difluoromethoxy-6-methoxy-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-
benzamide
30 N-((cis)-2-cyclopentylamino-cyclopentyl)-2-methylsulfanyl-4,6-bis-trifluoromethyl-benzamide
2-cyclopropyl-N-((cis)-2-pyrrolidin-1-yl-cyclohexyl)-4,6-bis-trifluoromethyi-benzamide
2-ethyl-N-~((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide
(-)-2-cyclopropyl-N-((1R,2S or I.S, 2R)-2-pyrrolidin- i -yl-cyclopentyl)-4,6-bis-trifluoromethyl-



20 benzarnide (-)-N-(2-cyclopentylamino -cyc lopentyl)-2-metho xy-6-methylsulfany1-4-trifluoromethyl-
benz amid e cis-2-cyclopropyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide
(-)-cis-2-cyclgryapmlazég7pyrrolidin-l-y1-cyclohexyl)-4-ttifluoromethyl-benzampige.das2281
(+)-cis-2-cyclopropyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamidc
2-cyclopropyl-cis-N-(2-pyrrolidin-1-yl-eyclopenty1}-4ttrifluoromethyl-benzamide
(+2-cyclopropyl-N-cis-(-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl4benzamide and (+)-2-
cyclopropidsidaisgi¢-2-pyrrolidin- 1 -yl-cyclopenty1)-4-trifluoromethyl-benzamide
cis-2-cyclapronyLiGRIBY-N-(A10y8 Qlidie-dpyl-eycloncaty 1)henzamife 29 ¢ bis-win hyl-
(-)-cis-Z-C@Io%p%@}é(thyl- -(?-pyrrolfdi%l-)%%clopentﬁ)%ergyar%lge’ i§-triuoromethy
(+)-cis-2-E§Breprsisy 1-6-ethyl-N-(2-pyrrolidin-1-yl-cyclopenty1)-benzamide
Cls'N'(_2'02/-%@9?@1%{1&%539—_'}3)@9@92&)6%%@%QW&&;‘%W&%&BV&Q&%@H@&%@%
(-)-N-cis-(2-cyclopentylamino-cyclohexyl)-2-cyclopropy1-4-trifluoromethyl-benzamide WO
2011/623667PEEYE™SSTO68 Higyclopentyl)-4,6-bis-trifluoromethyl-benzamide or
()-N-cis-(2-pycpamylaminectialonexyd: Brelopiopyis4rififiverasistiiybanzamide N-((
1SR,2RS)-2-cyclopentylamino-cyclopenty1)-2-cyclopropyl-4-triftuoromethyl-benza de
(-0-cis-N-2-cyclopertytpmsinghe yetogenty 12 -byclopropydsd: friftuard fvetink henz gooid hibitors
(-)-cis-N-2-gycl afy ' (o5 éfq nEY)-2:% p[&[} 1-4-t ifl et l-benzamide 5 _
cis-2-eth§f-N-%Zg-ggrroIll%%%-;rlf-cy(c?l?;ﬁrexyg?g-4-tr)|fﬁi?jor'or%@téh)ell?b%:f’r?géa)lgr{a%ei\?\9%f{J Iélgcme ramp_omr
,2SR)-2-Cyéigptaiyirdnbiiorey clohexy1)-2-methoxy-4,6-bjs-ti-jfluoromethy1-benzamjde
cis-2qmethoxy-Ndzi(gamethy Py rolislaslydlacys/ahsxy ]h%‘ﬁ&zﬁé-m urogetivkienzamide (mixture of
2 diastereomers) 2-methyl-N-((cis-2-pyrrolidin-I-yl-cyclottexyl)-4,6-bis-trifluoromethyl-benzamide 10
(-)-N-(2-p§PistiimPRyiics Topaing4 yuch a5idetufioBrofrBusintasems afnyeght disorders and psychosis
cis-2-ethydddferiyteial ihipadivgl seyglenpnindn 4 Kiftuarangthy| gRzamidention and social
cis-N-(2-cyclopentylamjno-cyclopenty1)-2-ethy1-4-trifluoromethyl-benzamide
(+)-N-(2-c%#29§%%?§£|§ﬁ%r?8%%‘fdﬁ8ﬁ‘f?ﬁf§- WA A ORI ben24Hit 2000, 28:325-33).
cis-2-ethyio-taetlyd-Ns2rply tralificaded bayntodepiyipbenzapide: bty hypothesis which has led
2-brampo-6-methoxy:N-cis-(2-pyrralidin-1-yl-cyclopenty1)-4-trifluoromethyl-bepnzamide
cis 2 e R e T e P e A eohers R and
cis-2-fluortyub<(2 Kok dligiripyt- felo fengad.) 28(8-64rifilioroicthedebem Zaaniti®kuyama S, et al.,
cis-2,6-diglinros; (@pyrrelidinplavlicy pnentayAdHilyqrometini Renzamids, noor
(-)-2-bromo-6-me ho>1<%-quis-'(2-p yrr’oﬁ&c’ﬁfnbf1-yI-cgl'cIop"elflzltyl)'-4%?uoroﬁ%ﬁlbpg%grﬁdgée%
(+)-2-brorfREBIHTbSYERILETS YRR RrBtic R Neyefoprsh i ellaterfIeloREIRiEtng eeprapidearma
(-)-cis-2-fruone-M-E2rpyrsalidiredsyi-ryclapenty-£4 6 pjis-trifluoromethyl-benzamide
(+)-2;methylsulfanyl-N-((cis)-2-pyrrolidin-1-yl-cyclohexyl)-4,6-bis-trifluoromethyl-benzamide
(+)-2%8-dichlore* ROGREBTAD PRI A SHRRRSHR T ARPRRSFOM Eth RS An g d upon the
(-)-2,6-dighathobimaladematonicinstd beyeelbp sale At iaamet dhenzamitie ids like
2-cyclopropyl1-N-((cis)-2-pyrradin-1-yl-cyclopenty1)-4,6-bis-trifluoromethyl-hen ide
2oy clopr R S R B S e TR ey B 556Re
2,6-dimethyiapbii{eis) i 2quystokiin=lhyityclopentety-2ERindropdgibydboenzamiteaction
2-difluorogaeshaxy:& pastho¥sN{gisk2 it wesveldRsRb Atiueromethapsgamide
25  resembling schizophrenia in patients (Javitt DC et al., 1999, Biol. Psychiatry, 45: 668-679 and
refs. herein). Furthermore transgenic mice expressing reduced levels ofthe NMDAR 1 subunit
displays bebavioral abnormalities similar to those observed in pharmacologically induced
models of schizophrenia, supporting a model in which reduced NMDA receptor activity resulis
in schizophrenia-like behavior (Mohn AR et al,, 1999, Cell, 9%: 427-236).
30 Glutamate neurotransmission, in particular NMDA recepfor activity, plays a critical role
in synaptic plasticity, learning and memory, such as the NMDA receptors appears to serve as a
graded switch for gating the threshold of synaptic piasticity and memory formation (Hebb DO,
1949, The organization of behavior, Wiley, NY; Bliss TV and Collingridge GL, 1993, Nature,



30 N-((cis)-2-cyclopentylamino-cyclopentyl)-2-methylsulfany1-4,6-bis-trifluoromethyl-benzamide
2-cyclopropyl-N-((cis)-2-pyrrolidin-1-yl-cyclohexyl)-4,6-bis-trifluoromethyl-benzamide

2-ethyl-N-((Gksgr 2gPivss8kighin-1-yl-cyclopenty1)-4,6-bis-trifluoromethyl-benzggwig®zo10/06 2281
(-)-2-cyclopropyl-N-((1R,2S or 1S, 2R)-2-pyrrolidin-I-yl-cyclopenty1)-4,6-bis-trifluoromethyl- WO
2011/023667PCT/EP2010/062281 benzamide ()-2i€yclopropyl-N-((1R,25 or S,
2R)-2-pyrrolidin-I-yl-cyclopenty1)-4,6-bis- ifluoromethylbenzamide
2-ethy1-GfefhoX§INF(toigppcpyite haiekrybeyetobent) N A-NRB st pr Bibihaecy
(+)-2-eth¥§%é%apmﬁ£@i&%i§ﬂalﬁxlg gsﬂ%?%ﬂfuéfiﬂ,@% IO IRMRINYTARRAAMIAE, 499, Nature:
(-)-2-Ethyl=N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide. It has surprisingly
been fourtth&# #&-compounds of general foiinula | are good inhibitors of the glycine transporter 1
(GlyT-1), and thatthey hanr.saeadrRelectiviiidaalicine Hanspeitas s, (FhehiZd prhibkOrS.
10Schizophrenia is a progressive and devastating neurological disease characteri by episodic
positive sYHPFIEHE € @Héﬂﬁ%ﬁ@}%ﬁﬂ%ﬂ%ﬂg%g}at @ﬁ%ﬁ?@?&é?&ﬁ’ﬁ&%ﬁ%@i “and persistent
negative gysiptoms punhiashilditenspsadtectc impavenihtientiancanoksbeial withdrawal, and cognitive
impairments (Lewis DA and Lieberman JA, Neuron, 2000, 28:325-33). For decades r, h has
focused on the™ oap%qndg%i%i%c)%eeifqe?f:?ﬁ%l"t%ygg?h%s% S\?vwghl?%%%l%aé% %%otﬁse%%%u |§%ﬁt&grventions
involving attckadeigiithetopamnineiditisystem (i aetderbenes Ry aglddnroepiK®s, Bxpit @pin. Ther.
Targets, %gé’ylel}%éé)é %%Zfé%%'fo!&égﬂgi ééé{zﬂ and QUAYRAMA o5hiaw /7 Q0 iR AR 1By Ipatents,

10(2): 75 IS pharmaco | approach poorly address negative and cognitive symptoms which
are the bespatediOeYE B tasenisn Ao ME S sdetamate, iBrel sl natigtiYtodermd&iippl. 28):
44-51). 204 complamentan: medel.of sehizenbigniawas prapesad idhe sd:-APRA:bagetunon the

psychototnimetic action caused by the blockade of the %.Iﬁjtamate system by compounds like

phencyclitfifee (eS| RRE YRR Eer SRIRNTR (KeTSHRRES (Brak2 i hon-competitive NMDA receptor
antagonists. IntenastyTgly ndiealthuivolunieassoReR inghcrt prychetomiveiitastendieerporates

positive and_negative symptoms as well as cognitive dysfunction, thus closely 25 resembling
SchizophBrE HFBSR NS CURALDE B &1 727855, VB0 BLy BHILhy AE G5 ST 1. hereln).
Furthermererisansgeiner nfiomehpeessintued upedel el swoftthia INvIBARL  BUbuRit tdisplads behavioral

abnormalities similar t0.those observed. ically i sghizpphrenia,
supportinglgr?ﬁ%géﬁﬁl%%ﬁtgﬁ rrneg&l%c%%eI\gi%%h)%e{%ge%gtg@%:%%ﬁei%%@%@ﬁéﬁo{gﬁréﬁ n i?—lﬁ%’e behavior
(Mohn ARTetrelk,in 89e;nCéiti 083& 2 AFBBY3B0GIutamate neurotransmission, in particular NMDA

receptor aCtiVity(Bﬂ%XEe%rﬁE‘éb%@!e‘i@,‘%ﬂﬁﬂ%ﬁ}jﬁﬂ'@?ﬂ?&@o&ﬁéﬁ”&ﬂ@Mi&%ﬁf% gich as the NMDA

receptors appearso serve as a graded switch for gating the threshold of synaptic plasticity and
memory f@gﬁfﬁﬁ@ﬁ%{ﬂ@moﬂﬁs, play an important role in the termination of post-synaptic

20 glycinergic actions and maintenance of low extracellular glycine concentration by re-uptake of
glycine into presynaptic nerve terminals and surrounding fine glial processes.

Two distinct glycine transporter genes have been.cloned (GlyT-1 and GlyT-2) from
mammalian brain, which give rise to two transporters with ~50 % amino acid sequence
homology. GlyT-1 presents four isoforms arising from alternative splicing and alternative

25 promoter usage (12, 1b, 1c and 1d). Only two of these isoforms have been found in rodent bran
(GlyT-1z and GlyT-1b). GlyT-2 also 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 arcas, 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 glycme

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



1949, The organization of behavior, Wiley, NY; Bliss TV and Collingridge GL, 1993, Nature, WO
2011/023667PCT/EP2010/062281 -12- 361: 31-39). Transgenic mice overexpressing the NMDA
NR2B subunit exhibit enhanced synaptic plasticity 43d superior ability in learning and memory (Tang
JP et al.j 499 INtUTR:40d0RR68) al., 19T USiE. avptamalesde il isINNITEe- i 1e; Chen L et
pathophysiology of schizophrenia, 5 enhancing glutamate transmission, in particular via NMDA
receptota]ac?i()/g\qui’o{w,%ﬁfﬁg é’B{eg%{géf £ brtdice both anti-psychotic and cognitive enhancing effects.

The amino acidglygiaeris knavenstp iaue A kieast P et At ibeLliSinld acts as an
inhibitory amino acid, binding to strychnine sensitive glycine receptors, and it abso influences excitatory

activity, BHRB RS S GNP HE SHG AR e R S A NERR BRI DT BSYSpaT Bt (NMIDA)
receptofungiioneMiniie-glttRpatelsnelease i anmstivisdepepdememanneuly:orsynaptic
terminals, glycine is apparently present at a more constant level and seem@so(}o m d_ulate/c_ontéol the
receptopﬁaﬁﬁ%%gmﬁ@f@%raﬁﬁéﬂ@[@ SV SR WP RHOSHEHEEAT ALY to ESREGP S Hape
concentigiip RsyRhpe RiRasIRN isstacii yente thaisgespiakesatitesSynapses] N alatiansmitter
transporters by removing 15 neurotransmitters from the extracellular space, can contré)@e' ‘

%éi ?l/ ‘5aitetdinov

extracelRAd RS AR, WSRO RRE Riad RRIBSEth e yn APt (Rargnied sl

RR et alj 20087 ) iends dni RO @GisdH OIS0 DR 3) NeurdbWRNEITANSPONRSR Iyhiehrfieive part of
the sodium and chlgride family of neurotransmitter transporters,g%f% a}fp important rfo e in the
) |

terminatibiPBISH SH AR B e FB iy B B R AR T AR AL BR ot RS HR 8h R&r glycine

concentyiasiRy eypetakenot g Yeiadnia presynaplic nenene rinals satsusioteingifioedghal
processes. . Two distinct gl cin? transgé&gr enes haﬁgbe n cloned (G1yT-1 GlyT-2) from

mammafdh g e R GigBRERE b eF&RiHH 80 A)aéﬁli‘fmc}bil ‘s8qde homology.

GlyT-1 presentgfeur iseferis akdaing: H 00T aitamativecpplicing angRltemabe2 mprorudes usage (la,
Ib, Ic and 1d). Only two of these isoforms_have been found jn rodent brain (GlyT-la and Gl T-lpg.
GiyT-2 416 GraLBEOS e UaEPRL G AERETOTUHENRY TG RS BTG ISP REDE RS

identifieghipseeterubrainstteridnldisiknausrigheolosairelife NG sangt in peripheral tissues, whereas

GlyT-2 is specific.to the CNS, GlyT-1 has a predaminantly ghat djstrihutio is fqund not only in
areas correspo%%ﬁ‘?@s fi t&ﬁ%ﬁﬁe? ﬁxele% (g%cn%ﬁ%ﬁ/}éerg Ve reeé((,oegl %‘f%%lf)ﬁ#% S0 %Si?lzjlg e d[r?egs%erast?églf e it
has beerppostathteifaobl Irvd et thameduiétidn stavbrsséceptor funelierre Bpez-Corcuera B et al.,

2001, MgleMemeRiotorkBe 13x0knt BgiRRG sHateay trenbaNse YN FeraRInbACHNI g 10 elevate
the glycine concentration in the local microenvironment of synaptic NMDA receptors by inhibition of
GlyT- inhibition, their manufacture, medicaments based on a compound in accordance with the

disclosure and their production as well as the use of compounds of formula I in the control or
prevention of illnesses such as psychoses, dysfunction in memory and learning, schizophrenia,
dementia and other diseases in which cognitive processes are impaired, such as attention deficit
disorders or Alzheimer’s disease.
The preferred indications using the compounds of the present disclosure are
schizophrenia, cognitive impairment and Alzheimer’s disease.
Furthermore, the disclosure includes all racemic mixtures, all their corresponding

enantiomers and/or optical isomers.



13 1 transporter (Bergereon R. Etal., 1998, Proc. Natl. Acad. Set. USA, 95: 15730-15734; Chen Let
al., 2003, J. Neurophysiol., 89(2): 691 -703). Gl (c]jne transporters inhibitors are suitable for the
treatment of neuroligical and neuropsychiatric disorders.The majority of diseases states implicated are
psychoses, schizefhsenipd@nthercREranddaillrelde20@1cEpnUDH o, FerPamit 11(4): 563-572),
psychotic mood disorders such as severe major depressive disorder, mood disorders associated with
psychotic disorders such as acute mania Qr,depression associated with bipolar disorders and mood
disorders associated with schlzophre@a r@,lon ETet al., 2002, Frog. Neurobiol., 67: 173-202),
autistic disorders (Carlsson ML, 1998, J. al Tiransin. 105: 525-535), cognitive dlsorders such as
dementias, including age related dementia and:seni ghtia of the Alzheimer type, memory
disorders in a mammal, including a human, attentiondéficit d"s«prders and pain (Armer RE and Miller
DJ, 2001, Exp. Opin. Ther. Patents, 11(4): 563-572). Thus, increasing activation of NMDA
receptogg,g{:glglyT 1 inhibition may lead to agents that treat psychosis, schizophrenia, dementia and

other disgases in which ve p are |m i figitdisqidgrs or

AIzhelr’r%llE‘d@éea epengefgg (gcc’[g' O?%ﬁlg%g?n i ?ﬁen‘ts ﬁ%c?w&d erelﬁyérge%lr%g compoufgds of formulas
IA and IB per se,ithe usémwnwmst‘éﬁﬂikwhula | and their pharmaceutically acceptable salts for the
manufacture Oi"r@ﬁ%?ﬁ:%§ gga,;(@@gygngtg;ﬂc{@qmﬁﬁej,ag@dﬁeca@aluat@beﬁﬁmm receptors via

Glyt-1 inhibiti elr manufacture medl ent lg %n in accordance with the

disclosure and"ﬂ%iﬂ)@vcﬂffﬁﬂih éé%}Fa of imala 1 in the control or

prevention of |U@@ggﬁi@@h&%@%ﬁﬂ@f&%ﬁ&ﬁ%@w%@%deﬁiﬂﬂ‘@ﬁ&fﬁi@hrenia

dementia and o %ﬁ#@ mc) %gﬂglt%qﬁ% 8% %{%@ﬁ%[@@g%@@@ﬁ%ﬂmdeflcﬁ
ep

disorders or AlZfiéim sease

teferred indications using the &g(,n?olg Ygs of the present
disclosure are %ﬁl@bﬁ?@hﬁ%@%ﬁi%hﬁ%@fﬁw@ﬂﬁd% 5‘%@ o 2irtheiiiiore, the |
disclosusge |nclqge@g!bgace(@wgplxtm)glbﬂwﬁg@rrespondlng enantlomers and/or optical isomers.

13a In a first aspect, ther guse g Whekein Rl/1:e are
mdepenggntly f?o?ﬁ"é‘é?&ﬁ%@ B}E\y{gg‘fﬂ SWer a%éf H)? L%?gy cf:))}c oalky for gﬁg 0 grg | orare
benzyl ok heteradiRicmikst athoR, M@@#e_@g&héﬁ%th the N-atom to which they are attached a ring
containi (CH@))% 5(CH2)4-, (CH2)5-, -(012)2-0-(CH2)2-4 --(CH2)2 -S-(CH2)2-i

«(a12)2-NR-(CH2)2-, (CH2)2- Cg) (CHE zclchti(on sgl]t)azr(é:clérzrn mix %e- 6rc %o%'éls%og%ﬁg)z

ora pharmaceutscal%y acceptabie aci

enantiomers and/or optical isomets thereof for the manufacture of & medicament for the treatment

of psychosss, dysfunction in memory and leamning, attention deﬁcn schizophrema dementia

disorders or Alzheimer's disesse,

In a second aspect, there is provided compounds of formula [A encompassed by formula

Ri:-n H -
. :X: ﬁ _(R‘)ﬂ
1A
wherein

RY/R? are independently from each other hydrogen, lower alkyl, -CHa),-cycloalkyl for o being 0

1 as defined above

or |, or are benzyl or heterocycloalkyl;
or R and R? are together with the N-atom to which they are attached a ring containing



-CHR-(CH2)3, CHR-(CH2)2-CHR-, or is the ring 2,6-diaza-spiro[331heptane-2-carboxylic acid
tert-butyl ester and R is hydroxy, halogen, cycioalkyl, or C(0)0-lower alkyl; Xis -(CH04-, -(CHz)3-,
-(CH2)2- or -CH2-1 R3is S-lower alkyl, CF2, OCHF2, lower alkoxy, lower alkyl, phenyl, cycloalkyl or
halogen; R4is CF3, lower alkoxy, lower alkyl, haI&g@n and nis 1 or 2; 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 treatment of psychoses, dysfunction in memory and
learning, atter{OHNefi€Haphizofibhehia (@ mettiitCHisonddSbAdR&iner's disease. In a second

aspect, there | v 0 f oanuatag defingd above
wherein RI/RE? gﬁfreqlnﬁg d(e%grw ro%ﬂeﬁ}ﬁ%ﬁaﬁaﬁgﬁ %;é&}\?ﬁ 1# flé[:al}(;zzpllkyl foro
being 0 or I, oF-aF& yERdRKGF ‘6?"?2?”3&3%@ &gé 1 “%’ ?5??5“%0 which they
are attached w@r@@ﬁ@lmm aﬂ:am Ry, h{OEER) 4yp(GHR) oD THID)Rwe ElkyR) Z-S-(CH2)2-,

--(CF12)2-NR- (_Slgj[é)% SH&)Z _(,CH2)2 -CF2-(CH2)2-, --CH2-CHR-(CH2)2,
-CHR-( H2)3ISC HCH2) I3—|R or I&’the rng (2 6-diaza- -spirp[3.3]heptane-2-carboxylic acid

tert-but§i esteis &i%al R\&@W@%Xy‘%b@éﬁl; by‘@l@&lf@fl or C(0)0-lower_alkyl; Xis -(CH2)4-, -(CH2)3-,
-(CH2)2: or -GHZ5; fe’4|s CF3, lower alkoxy, lower alkyl, halogen and

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

enantiomers and/or optical isomers thereof,

In a third aspect, there is provided compounds of formula IB encompassed by formula I

as defined above

wherein

R'/R? are independently from each other hydrogen, lower alkyl, -CHz)e-cycloalky! for o being 0
or 1, or are benzyl or heterocycloalkyl;
or R! and R? are together with the N-atom o which they are attached & ring containing
—(CHa)s, ~(CHa)e, «(CHa)s-, ~(CH2)2-0-(CHa)zr, ~{CHa)z-8-(CHe)er,
-(CH;:_);-NR—(CHQQ-, {CH2)2-C(O)-(CHz)2-, (CHz)2-CF2+(CHalzr, ~CH,-CHR-(CHa)a,
-CHR~(CHa)3, CHR~(CHy),-CHR-, or is the ring 2,6-d'1aza—spirp[3.3]heptanew2wcarbaxylic
acid tert-buty] ester and R is hydroxy, haloger, cycloalkyl, or C(O)O-tower alkyl;

X is —=(CHy)a-, (CHa)sm, ~{CHa)p- or —CHg~;

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

n islor2;
or & pharmaceuticaily accepteble acid addltton salt a racemic mixture, or its corresponding

enantiomers and/or optical isomets thereof.



nis 1 or 2; or a pharmaceutically acceptable acid addition salt, a racemie mixture, or its
corresponding enantiomers and/or optical isomers.f reof. In a third aspect, there is provided
- compounds of formula TB encompassed by formula | as defined above wherein RI/R2 are
independently Hrarfourbirenpes hyasdgerosied camprueds Dbiesarakst FdasehiPe e Yidtare
benzyl %g%gm&y&lgalkyl; or Rl and R2 are together with the N-atom to which they are attached a ring
containing (CH2)3-, -(CH2)4-, --(CH2)s-, -(CH2)2-0-(CH2)2-, -(CH2)2-S-(CH2)2-,
(CH2)2-NR-(CH2)2-,-(CH2)2-C(O)-(CH22)4q,‘-(CH2)2-C§_2-(CH2)2-, -CH2-CHR-(CI-12)2, -CHR-(CI12)3,
CIR-(CH2)2-CHR-, or is the ring 2,6-&&%p[ .3)eptane-2-carbOxylic acid tert-butyl ester and R is
hydroxy, halogen, cycloalkyl, or C(0)0-lowe[7alyh~¥iS{CH?2)4-, -(CH2)3-, -(CH2)2- or -CHrl R4is
CF3, lower alkoxy, lower alkyl, halogen anc#ﬁis}'ll o] r & pharmaceutically acceptable acid addition
salt, a racemic mixture, or its corresponding enantiomers and/dr optical isomers thereof. 13c In‘a

fourth aspec. here s provided sompounds o ol | s disciosed eove, which compounds are
N-((1RS,2SR)-2-Cyciopentylamino-cyclohexyl)-2~methoxy-4,6-bis-trifluoromethyl-benzamide

cis-2-methoxy-N-[2-(2-methyl-pyrrolidin-1-yl)-cyciohexyl]-4,6-bis-trifluoromethyl-benzamide
{mixture of 2 diastereomers)

?.-methyl-N—((cis—Z-pyrrolidin-.‘i -yl-cyciohexyl)-4,6-bis-trifluoromethyl-benzamide
(-}-N-(2-pyrrolidin-1-yl-cyclopentyl)-2,4-bis-trifluoromethy!-benzamide
cis-2-ethyl-N-(2-pyrrolidin-1-yl-eyclopentyl)-4-tri flusromethyl-benzamide
cis-N-(2-cyclopentylamino-cyclopenty!)-2-ethyl-4-trifiuoromethyl-benzamide
(+)-N~{2~cyclopenty}amino-cyciopentyl)~2-sthy§-4-triﬂuoromethyi-benzaniide
cis-2-ethyl-6-methyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide
2-bromo-6-methoxy-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-triflucromethyl-benzamide
cis-2-methyl-N-(2-pyrrolidin-1-yl-cyclopentyl}-4,6-bis-trifluoromethyl-benzamide
cis-2-fluoro-N-{2-pyrrolidin- 1-'ylecyclopantyl)-4,§-—bis——triﬂuoromethyi-benzamitie
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—bmmo-6-meﬂmxy-N-ci5~(2-.pyrrolidin—1-yi-«cyciopentyl}-4-triﬂuorome_:tﬁyi—banzamide
(+)-2,6-dichloro-N-cis-(2-pyrrolidin-1-yl-cyciopentyl)-4-trifluoromethyl-benzamide
(—}~2,6-dichioro-N—cis-(Z-pyrmiidin~'l-yi~cyclopantyl)-4-triﬂuommethyi-benzamide
2,6-dimethyl-N-({cis)-2-pyrrolidin-1 ~yl~cy¢10pentyi)-4ftriﬂuoromethy!-benzamide
2-difluoromethoxy-6-methoxy-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl}-4-trifiuoromethyl-
benzamide '
2~ethy}-N-((cis}-2;pyrroiidin-1 -yl-cyclopentyl}-4,6-bis-trifl uorcmethyl-beniamide
2-ethyl-6-methoxy-N-((cis)-2-pyrrolidin-| -yl-cyclopentyl)-4-trifiuoromethyl-benzamide
{(+)-2-ethy}-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide or
| (-}-2-ethyl-N-{2-pyrrofidin-1-yl-cyciopentyl)-4,6-bis-trifluoromethyi-benzamide.



cis-2-ethyl-N-(2-pyrrolidin-I-yi-cyclohexyl)-4-trifluonamethyl-benzamide

N-((IRS,2SR)-2-Cyclopentylaminocyclohexy0-2-methoxy-4,6:bis-frifitioromethyl-ben ide
cis-2-methoxy- %&’ZQFR%%&F@F%% Yﬁ%%%ﬁ%ofg 8%%%%/?&{%% ?s?gﬁlﬁog?g?nwe}?h%lﬁemﬁ%mﬁe (mixture of
2 diasteisdaerspometiid MaffoiseRtivphoieipreh)EssitlsheshProrassienaritisromethyl-benzamicie
(-)-Y-(2-pyrrol] i@égﬁkﬁ)ﬁgﬁg%&)@fgmgrifluo_romethyl-benzamide_
cis-2-ethyl-N-(2-pyrrolidin-1-yl-cycloPenty 1y4-trifimaromethyl-benzamide
cis-N-(2-cycIopentyIamino-cyclopentyl)-2-etm5;l(7ﬁf-trifluoromethyl-benzamide
(+)-14-(2-cyc|opentylamino-cyclopentyl)-2-ethy|-4-triflu‘oromethyl-benzamide
cis-2-etM~9€b—®@FéﬂﬂﬂfNT{lEi§)yrroli'din-l.11-0Mgop8nty1)-berizamide
2-bromo-6-methoxy-N-cis-(2-pyrrolidin-I-yi-cy¢igpenty0-4-trifluoromethyl-benzamide
cis-2-methyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4 i%a-trifluoromethyl-benzamide
cis-2-fluoro-N-(2-pyrrolid in- 1-yl-cyclopentyl}t4,&rbis-trifluoromethyl-benzamide
cis-2,6-dich|oro-N-(2-pyrro|idin-1-y1-cyc|opentyl)-@?r,jflgoromethyl-benzamide
(-)-2-bromo-6-methoxy-N-cis-(2-pyrrolidin-l-yl-cycloPenty1)-4-friflugromethyl-benzamide
Rt Ghy e R e Nl S e s e
()-2,6-diehiare-MNybisetdpyeatiflinhyheytiapenty0-4-trifluoromethyl-benzamide
(-)-2,6-dichloro-N-cis-(2-pyrrolidin-1-yl-cycloPenty1)-4-trifluoromethyt-benzamide

2,6-dimethyl-N-((cis)-2-pyrraliding-yI-cyclopentyl)-4-trifluoromethyl-benzamide
2-difIuorécn’%é\fﬁgxé%%me%oxyw-((acis)-z-pyrroli in-1-yl-cyclopentyl)-4-trifluoromethylbenzamide

pistrifluoromethyl-benzamide

2-ethyl-N-((cis)-2-pyrrolidin-1-yl-cycloperityd)s4;
2-ethy1-6-methoxy-N-((cis)-2-pyrrolidirt- | -yX -cy ptyl)-4-trifluoromethyl -benzamide
(+)-2-ethyl-N-(2-pyrroiidin-1-yl-cyclopenty1)-4,6-h fluoromethyl-benzamide or
(-)-2-ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis4fiflys ﬁomethyl-benzamide, 13d In a fifth aspect,
there is provided a process for preparation of a compound of formula | as disclosed above and its

‘pharmaceutically ac e table S%L'E, hich process comprises a).reacting a compound of formula (DNH 2
X1 with éﬁda’a%‘éf‘fgﬁrﬁmg'% (2 Iﬁeﬁwcﬁ%pﬁ?gcs?%%éag %Pdaeccf?%ﬁﬁ‘é%gent selected from HATIJ

(o-(7-azabenzotriazol-1-y1)-1,1,3,3- tetram etkNHRfHkﬁ um hexafluorophosphate) to give a compound

of formulgy uive the compound of formuta
R
=y 11
X HL@W‘%
I

wherein the substituents are as defined above, or

b) reacting 2 compound of formula
HN H o R’

X ﬁj\@m“u -
1 (forR' and R* being )

with a corresponding di-brome alkyl or heteroalkyl compound to & compound of formuta

R’l
RE-N

H o R
f )
ESReT
H R
I

wherein R and R? are together with the N-atom to which they are aftached a ring containing
~(CHz)s-, «{CHg)s-, ~(CHg)s=, <{CHz)-O~(CHa)z-, ~(CHa)-S+(CHa)z,

~{CHz)2"NR-(CHy);-, ~(CH3)2-C{O)-(CHa}s-, {CHz)-CFa-(CHa)z-, ~CHy-CHR+(CHa)a,
~CHR-(CHj)3, CHR-(CHz)2-CHR-~, or is the ring 2,6-diaza-spirp{3.3]heptane-2-carboxylic acid
tert-buty! ester and R is hydroxy, halogen, cycloalkyl, or C(O)O-lower alky! and the other

substituents are as described above, and,



and reductively aminating the obtained compound with an amide of formula NHR R2 wherein the
substituents are as defined above, or with a corresponding di-brome alkyl or heteroalkyl compound to
a compound of formula R2--1?j\ H 0 wherein Rl andiR2 are together with the N-atom to which they are

attached a ring gontaining. -(CH2)3-, -(CH2)4-, -(CH2)5-, - -0-(CH2)7-,.=(Cl- -S-(CH2)2-,
-(C|-12)2-|\|_F_e‘-’?8cﬁ§)%-’,c g#%?%‘?bic(g&?ﬁ%ﬁds(%ﬁ%é%& %%&9%%} -c"i‘é%-’g?:%gﬁ%zl,&-CHR-(Clz)s,
CHR-(Ca4diBog ss; 07 is the ring 2,6-diaz.a-spirp[3.3]heptane-2-carboxylic acid tert-butyl ester and R
is hydroxy, halogen, cycloalkyl, or C(0)0-lower alkyl and the other substituents are as described above,
and, 13e if desired, converting the compounds obtained into pharmaceutically acceptable acid
addition salts. In a Mixahsi¥feaspret ithere. 184 avidetkanmedicamnanh gontain NG eN2VPMOKS as
compounds as defined abpve and pharmaceutically acceptable excipients. In a seventh aspect,
there is FroVRIeRP NS Hﬁlﬁ tﬁ%‘lléf 21%"8%%? edeﬁ%’\l/%‘fa'r the manufacture of medicaments for the

treatment of psychoses, pain, dysfunction in memory and learning, attention deficit, schizophrenia,
dementia disorders or Alzheimer's disease. . used herein, the term ‘lawer alkyl" denotes a
saturated straighf $57 67 %%8%&%‘? bgrBﬂ(be%ﬁﬁ!tAé?i‘ﬁiH&cf? %%W?“@éi%%ﬁ%%?égb Pg/ree%ér%rﬁgle, methyl,
ethyl, prapihisopropynaditivlenth dbylihd-bulyh sty bend dhesikeinPdstetradi atkiy mrans and groups
with 1 - 4 carbon atoms. As used herein, H1e term "I.owgr alkoxy" denotes ﬁalower alkyl group as

defined SABVRSAH R R VAP SRRn SSRES S IR AT 9SS PShIHsESS81 -14-  The

milli "cycloalkyl" denotes a saturated or partially saturated ring containing from 3 to 7 carbon atoms, for
example CyClorz)xrso B%’éa%?@gf’ ttﬁ/é’ t%%%lqpoev\rfg}llél i:,lodae%g%gsn Xléa(,:t}{%?e%es)géightw or branched-chain
group containing from 1 to 7 carbon atoms, for example, methyl, ethyl, propyl, isopropyl, n-
butyl, i-butyl, 2-butyl, t-butyl and the like. Preferred alkyl groups are groups with 1 - 4 carbon
atoms. ' '
As used herein, the termi “lower alkoxy” denotes a lower alkyl group as defined above,

which is linked with an O atom.



cyclohexenyl, cycloheptyl or cycloheptenyl. Preferred cycloalkyl rings are cyclopropyl and cyclopentyl.
5The tell], "heterocycloalkyl" denotes a saturated or partially saturated ring containing from 3 to 6
carbon atomggwhiglgh@t least one carbon atom is replaced by a heteroatomeselectwdzrom N, S or 0,
for example piperazinyl, morpholinyl, piperidinyl or tetrahydropyranyl. The term "halogen™" denotes
chlorine, iodine, fluorine and bromine. The term "ph&rmaceutically acceptable acid addition salts"
embraces salts with inorganic 10 and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,
phosphoric acidlitiemaciaclertnid derptasmarratd onnaeis od et cpe P rétitmRiE gkl Rartaric

acid, methagesylianic asick-Rripllenesionic ariteagitagdikBentyl, cyclofdiftcRsgsaridtempounds of
formula | and their pharmaceutically acceptable salts 15 can be prepared by methods known in the art,
for examﬁl@}%’fﬁ@ée%%@%h&%@éﬁbéﬁc@‘aﬁﬁ%hi%ﬁ%%@e%%‘%ﬁfﬁ[i%gsﬁ?é%%oﬁyf& pound of

formula withigseaeid of foimula HO 0 (R4),, 2 20 in the presence of an activating agent such as HATU

(o-(7-azabenzotriazol-1-y1)-1,1,3,3- tetramethyluronium hexafluorophgsphate) to give.a compound of
formula and red R5iER ak?ﬁﬁ?{gﬁﬁaci‘ﬁ%yg kb, Rﬁnall%ﬁ r%%lga’g\f&f{)r ﬁ?a{l NERIR2 WO

btained compouhd'w
011/023667R G TBR2MbE/OORRB L hdrbin at least one carbon atom is replaced by a heteroatom selected

from N, S or O, for example piperazinyl, morpholinyl, piperidinyl or tetrahydropyranyl.
The term "halogen” denotes chlorine, iodine, fluorine and bromine.
The term "ph.armaceutiéally acceptable acid addition salts" embraces salts with inorganic
10  and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid, phosphoric acid, citric
acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic acid, tartaric acid, methane-

sulfonic acid, p-toluenesulfonic acid and the like.

The present compounds of formula I and their pharmaceutically acceptable salis
15 can be prepared by methods known in the art, for example, by processes described below, which
Process comprises

a) reacting a compound of formula

O NH,
| X 1
with an acid of formula
HO.L O
R®
R4
20 R, 2

in the presence of an activating agent such as HATU (o-(7-azabenzotriazol-1-y1)-1,1,3,3-

tetramethyluronium hexafluorophosphate)

to give a compound of formula

25 3

and reductively aminating the obtained compound with an amine of formula

NHR'R?



to give the compound of formula 2 R1 0 R3 Nc) X[\_JI wherein the substituents are as defined
above, or 5b) reacting a compound of formula (R4), | (for Rl and R2 being H) with a corresponding d

-bromo alkyl grdheigareadied compound to a compound of formula 2 RiH 0 g%{,\hﬁ(@g%%wherein R'

and R2 are together with the N-atom to which they are attached a ring containing -, —-(CH2)4-,
-(CH2)5-, -(CH2)2-0-(CH2)2-, -(CH2)2-S-(CH2)2-, -{&H2)2-NR-(CH2)2-, --(012)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-spiipf3is] heprmvedoddvboxizlic acid 15 tert-butyl ester and R is hydroxy, halogen,
cycloallcyl, or C(0)0-lower alkyl and the othgr' substituents are as described above, and, if desired,
converting the compounds obtained irﬁ?—pﬂcjarrhﬁcel@jcallm%\cceptable acid addition salts. The
compounds of formula | may be prepared iﬁ\@ghord alnce with process variant a) or b) and 20 with the
following schemes 1- 14. The starting materig{ is Ebm @ IIYRa}/ailable or may be prepared in
accordance with known methods. ? :

wherein the substituents are as defined above, or

5 b) reacting a compound of formula

HN H o R
2N
X N :
H (R,
I (forR'and R? being H)

with & corresponding di-bromo alkyl or heteroalkyl compound to a compound of formula

, R ;
R=N H O R

N
Y“?[\X HJJ\G—(R4)n
10 : I

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

~(CHa)s-, «CHz)s-, «(CHa)s-, «(CH2)p-0-(CHy)z-, (CHz)o-S-(CHy),-,

~(CH2)>-NR~(CHa )o-, «(CH2)2-C(O)(CHz )o-, ~(CHy )p~CFo-(CHa -, ~CHz-CHR~(CHy),,

~CHR-(CHz)3, CHR-(CH;);-CHR-, or is the ring 2 6~diaza-spirp]3.3heptane-2-carboxylic acid
I5 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 acceptabie acid

addition salts,

The compounds of formula I may be prepared in accordance with process vari;‘mt ajyorb) 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 2011/023667PCT/EP21110/062281 -16- General Synthesis Scheme 1 This scheme leads to
compounds of foimula I, wherein X is -(CH2)4-. 1-13-11 cisl-trans 5 2-Amino-cyclohexanone 1-1 (CAS
6946-05-0) i <(‘?02uﬁqlﬁd vg/éth an acid using the coupling agent

0-(7-azabenzo rlazoﬁ?-y:f)-N,N,N%N'—tetramethyluronium hexafluorophogﬁzré?g%):lgﬁ?fm in
dimethylformamide to obtain amide 3-1. Reductive gimination give a mixture of cis- and
trans-compounds of formulas | which can be separated by column chromatography. Scheme 2

Some acidzpéeapsspaegdsaccording to scheme 2: Acids 4 are deprotonated with sec-butyllithium /
N,N,N'N'-tetramethylethylendiamine complex at -70C in THE. Quenching with dimethyl disulfide gives
ortho-methylsulfanyl benzoic acids 5. Scheme Ftkeilei$ scheme leads to compounds of formula |,

wherein X is -(CH2)4- and R1 and R2 aretogether with the N-atom to which they are attached a ring
containing beyapyme leads to compounds of formula I, wherein X is —(CHz)a-.

1
H O R'y O Ry 0O
0 NH, o N4 R R-N N4 R R=N NAL R
O — O 8 — O8u OO
R, (R, (R,
11 31 .
I cis [-trans

5 2-Amino-cyclohexanone I-1 (CAS 6946-05-0) is coupled with an acid using the coupling agent
O-(7-azabenzotriazol-1-y1)-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
s 0
OH —— OH
10 R R g

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-methylsulfany! benzoic acids 5.
Scheme 3

15 This scheme lcads to compounds of formula I, wherein X is ~(CH,)s- and R’ and R? are together

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

HN ﬁ—(o Q ?—(’O Q NH Q Qo R®

? o o—é ? -b

b z? b <\:§ (R4)n
8

6 z

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 HCl in dioxane to yield building

20 block 8 which is coupled with different acids using the coupling agent O-(7-azabenzotriazol-1-



78 -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 0-(7-azabenzotriazol-1- WO
2011102366 PPCHEYIH101062281 -17- y1)-N,N,N ', N-tetramethyluromuReXERIdrasEs4phate
(=HATU) in dimethylformamide to obtain amide I. Scheme 4 This scheme leads to compounds of
formula I, wherein X is -(CH2)4-. 59101 1,2-cis-Cyclohexyldiamine 9 is coupled with different acids

using the goUPKNE ageni it RARRRRAAHEZA YN Mte M e RN amide +
hexafluor\o%%hosphaéedgT:]HATU) in dimethylformam%g\t&(’) obtzglin amidszel[?LO. Th@ree grr%lln% aroup in 10 is
alkylated fﬁ%ﬁ@l fomides or with aldehydes or ketones using reductive aminations to produce the

final 10 compounds I. Scheme 5 Scheme 4

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

RQHO

AN R PR 2N .
H?_N NH2 2 N R RSN N R
O — O @, — @
RY), RY,
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) m
dimethylformamide to obtain amide 10, The frec amine group in 10 is alkylated with
alkylbromides or with aldehydes or ketones using reductive aminations to produce the final

10 compounds I.

Scheme 5

11

An alcohol I-1 or a ketone I-3 is reacted with bis(2-methoxvethyhaminosulfur trifiuoride (1hto
obtain fluorides 1-2 or I-4.

15



11 1-31-4 An alcohol I-1 or a ketone 1-3 is reacted with bis(2-methoxyethyflaminosulfur trifluoride (11)
to obtain fluorides 1-2 or 1-4. WO 2011/023667PCT/EP2010/062281 -18- Scheme 6 This scheme
leads to 00%98%1d%0§1;}grmula I, wherein X is -(CH2)4-. Amine is reductiv&lxo?én%nz%ted to produce
the final compoun&s W case of 5 R2= CH3 a mixture of agueous formafaceﬂyde IN¥oHiic acid is
used. Scheme 7 This scheme leads to compoundssuf foxinula 1, wherein Xis -(CH2)3-. 10
2-Amino-cyclopentanone dihydrochloride 12 (CAS 5464-16-4) is coupled with an acid using the
coupling agent 0-(7-azabenzotriazol-1-y1)-N,NgdNigdetramethyluronium hexafiuorophosphate
(=HATU) in dimethylformamide to obtain amide 13. Reductive amination gives a mixture of cis and
trans- cofipsucitsnoflfadmgl asthpwinidh dahre sdpatateth By selthin)ghromatography. Scheme 8 15

This scheme leads to compounds of formula I, wherein Xis -(CH2)3-.

R'y O R' 0
H-N N R =N N R
e —
(RY). (RY,
| forR2 =H !

Amine is reductively aminated to produce the final compounds 1. 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 —(CH,)s-.

H O R'y O Ry O
0. NH, o N4 R R-N N R’ R=N. NA R
0 — O — s
(RY, (R, (RY),
12 13 . |-t
I-cis rans

10 2-Amino-cyclopentanone dihyydrochloride 12 (CAS 5464-16-4) is coupled with an acid using the
coupling agent O-(7-azabenzotriazol-1-y[)-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 colurmn chromatography,

15 This scheme leads to compounds of formula I, wherein X 18 ~(CH;)z-.

-—>—O H ' %‘O H H O 0
>N NH, NN R’ H,N N R’
S RS S
' R, R,
14 15
ffor RYR? = H

[(1RS, 25R)-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-yD)-N,N,N" ,N’-

tetramethyluronium hexafluorophosphate (=HATU) in dimethylformamide to obtain amide 15.



[(IRS, 2SR)-2-aminocyclopentyl-carbarnic acid 1,1-dimethylethyl ester (CAS 365996-19-6) 14 is
coupled with different acids using the coupling agent
0-(7-azabenzotriazol-1-y1)-N,N,V,Vtetramethyluronium hexafluorophosphate (=HATU) in
dimethyfformadE 853btain amide 15. WO 2011/023667PCT/EP2010/0B35&12016/062381
Boc-protecting group is cleaved with hydrochloric agid in dioxane to yield | for RI/R2 bei H.. Scheme 9
This scheme leads to compounds of fon.uuia I, wherein Xis -(CH2)3- and RI/R2 form together a 5
pyrrolidingkingec-pliRSing SRR RNNQEY Ren M cARAMIG ALIH:L Ll %e%meﬂﬁyﬂ RSIET g (CAS
365996-19-6) is reacted with 1,4-dibromobutane to the pyrrolidinel6. The Boc-protecting group is
cleaved with HC1 in dioxane to yield building block 17 which is coupled with different acids using the
10 coupling agent 0-(7-azabenzotriazol-1-y1)-N;dhMhdNi-tetramethyluronium hexafluorophosphate
(=FHATU) in dimethylformamide to obtain amide I. Scheme 10

This scheme leads to compounds of formuia 1, wherein X is <(CH,);- and R'/R? form together a

5 pyrrolidine ring..

[(IRS, 2SR )-2-aminocyclopentyl-carbamic acid 1,1-dimethylethyl ester 14 (CAS 365996-19-6)
1s reacted with 1,4-dibromobutane to the pyrrolidine16. The Boc-protecting group is cleaved
with HCl in dioxane to yield building block 17 which is coupled with different acids using the

10 coupling agent O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-tetramethyluronium hexafluorophosphate
(=HATU) m dimethyiformamide to obtain amide I.

Scheme 10
R° O R” O
G —
R, ®"),
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 fert butanol and 2-methyl-2-butene to vield
acid 19.

Scheme 11
This scheme leads to compounds of formula 1, wherein X is —(CH,),- and R'/R* form together a

pyrrolidine ring

H O Q H—{O Q NH, | Q Ne
\tj b 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



Some acids are prepared according to scheme 10: Aldehyde 18 is oxidized with a mixture of 15
sodium chlorite and sodium dihydrogenphosphate in ten butanol and 2-methyl-2-butene to yield acid
19. Scheme‘%% ‘!;hli/sofs%p?me leads to compounds of formula I, wherein X is - CHZ@Z-, and RI/R2 form
together a pyrroﬁdllne Ahg 202021221-5 (2-0xo-cyclobutyl)-carbamic adif W}} 8&E 20 (CAS
406951-43-7) is reacted with pyrrolidine in a reductiye aminat ion to yield 21. The protecting group is
cleaved with hydrogenation to yield building block 22 which is coupled with different acids using the

WO 2011484566 ferk/B R 2034106238810 20-0aMpNNG’ a06REramethyluronium hexafluorophosphate
ethyluronjum hexafluorophosphate (=HATU) in

0-(7-azaber jazol-1- 1§-N N,N',N'-tetramethy

dimethylf&ﬁ%@éﬁﬁgﬁ RS M EmS® 1 Some acids are prepared according to scheme
12 following methodology described by A. |. Me&grsreti@l. JOG, 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 jntermediate 25 which is then hydrolyzed to acids 18.
C O 0O I\; R? N,&g R 0O
L — L — o — o
4
(R, (R4)n (R4)n (Rd)n
23 24 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 1s then hydrolyzed to acids 18.

Scheme 13
H o] H. = N(r Ho N
£ aé F, CIW& Rﬁ
(K, ®Y, ®Y,
26 27 28

10 18 19

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



Scheme 13 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 acig 19. WO 2011/023667PCT/EP2010/062281 -21- Scheme 14 The substituents are as
described abdve Ahd"R4has the meaning as R4 with the exception of 5 nK&fHBEXY 188 brtho-ortho'
substituted acids are prepared according to scheme, 14 following methodology as described by A. I.
Meyers et al. JOC, 1978, 43, 1372. Ortho-orthol methoxy acid derivative 29 is first converted to the
oxazolidinone 30 which is treated with a Grignard reagent R3MgX to provide inteimediate 31 (resulting
from a mono addition of R3MgX) and intermediate 32 ( resulting from a addition of R4'MgX) which are
then hydrolyzed to 10 respectively acids 33 and>shcadfmediate 31 can also be reacted with a
different Grignard reagent R4'MgX to provide intermediate 35gwhigh is then hydrolyzsd tg acid 36.
Racemic mixtures of chiral compound | can be separated usifg cliiral HPLC.  Thejacigf addition salts
of the basic compounds of formula | may be converted to t?@rr%%nding free bg§sey by@reatment
with at least a stoichiometric equivalent of a suitable base’ uck as sodium orpotagSigrh hydroxide,
potassium carbonate, sodium bicarbonate, ammonia, and the Iikel. 34
2011/023667PCT/EP2010/062281 -22- Experimental part: Preparation of intermediates intermediate

A: 2-Metboxy-6-methylsultany1-4-trifluoromethyl-benzoic acid T I

~ ~

o o 0 WJ{ o N,-\f g3 E\{Q{

OH o o

R
32

OH

RY
36

ST =T

|
s
R“'O

31

+
RS
_WR4
35
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 & 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 N,N,N'N'-Tetramethylethylendiamine (21 g, 177 mmol) was added drop-wise at -70C to a solution of
sec-butyllithium (110 mL, 1.4 M in cyclohexane, 154 mmol) in 180 tetrahydrofuran.
2-Methoxy-4-trifluoromethyl-benzoic acid (13 g, 59 mmol) in 60 nft. tetrahydrofuran was added
drop-wise at YO EVEESY hours. After complete addition stirring 10 was c8RIHRRRALFL for another
2 hours. Dirnethyl disulfide (20 g, 207 mmol) was askled at - 70C within 10 mm n 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 it ethyl acetate. The aqueous phase was
adjusted to pH1 by addition of 25 % HC1 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 titteREFHBETI BAEY white solid (1.75 g, 11 %), MS: mie =

265.1 [(MP'fQ drg?ﬂ%@ﬁ%@f&&:iates . .
2-Methoxy-6-methyisulfanyl-N-(2-oxo-cyclohexyl)-4-trifluoromethylbenzamide 20
2-MethoxMﬁMlﬁm@rW%@mﬁcﬁﬁd((inmemeﬁmﬁicwﬁimg, 1.5 mmol) was

dissolved in 10 mL dimethylformamidc. N,N-Diisopropyl ethyl amine (505 mg, 3.9 mmol) and
0-(7-azabenzgtriazel-1-y1)-N,N,N',N'-tetramethyluronium hexafluorophosphate (571 mg, 1.5 mmo I)
were added After b minutes of stirring at room temperature 2-aminocyclohexanone (CAS 6946-05-0)
(247 mg, Fwas added. The reaction mixture was 25 stirred at room temperature overnight.
The solvent was-eyaporated off. The residue was taken up WO 2(111/023667PCT/EP2010/062281
-23-in 2N sc;%ium cagbomate solution 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 lash chromatography on silica gel (heptane/ethyl acetate 1:0 0:1) yielded

2-methof\/ﬁ-’é\iﬁo&ﬁ&ﬂfﬂ?@é\{ﬁ%%%{@ﬁ%ﬁ%kﬁ@ﬁlﬁﬂ%*b%ﬁ%—%ﬁ?@ﬁﬁﬁé #s B awiite foam (370

mg, 68 AxoliSomu/tsec3ad,2ilvirmi)l 1 tnidrmediate: Gy doatndsistemydotiflwgramethyl-benzoic acid
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 ethy! acetate. The aqueous phase was adjusted to pH1 by addition of 25 % HCl 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 vielded the
title compound as a white solid (1.75 g, 11 %), MS: m/e = 265.1 [(M-H)].

Intermediate B: 2-Methoxy-6-methylsulfanyl-N-(2-oxo0-cyclohexyl)-4-trifluoromethyl-

benzamide

-
O E
Q
E £ 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-Diisopropy! cthyl amine (505 mg, 3.9
mmol) and O-(7-azabenzotriazol-1-y1)-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 6946-03-0) (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



The title compound, white solid, MS: mie = 235.0 [(M-F1)1, was prepared in accordance with the
general method of intermediate A from 4-(trifluoromethyl)benzoic acid and dimethyl disulfide. 10
Intermediate D; 2-Methylsulfanyl-N-(2-oxo-cyclohexyl)-4-trifluoromethyl-benzamide The title
compound, c}ﬁ‘%ﬁqhgﬁggﬁf MS: rn/e = 332.1 [(M+H)1, was prepared in acE&ri&REEithe general
method of intermediate B from 2-amino-cyclohexanonc and 2-methylsullany1-
4-trifluoromethyl-benzoic acid (inteimediate C). 15 Intermediate E:

cis-(2-Pyroisindayheclnlomdomiasia 2ai0) Ry el A BOG L 2figccysiphmgyidiamine S
(CAS 184954-75-4) (1.65 g, 7.7 mmo0 was dissolved in 100 mL acetonitrile. Potassiun carbonate (5.3

g, 39 mmBT Ak 15 ABTRTSsesmE phasss, Wessdistonerd npdadfundiisod adiorepaintade was
refluxed d%iﬁ@ﬁbnT&f&kﬁmyﬁmmmmﬁm@ﬁ@ﬁ%&% Jrhﬁg%@y%@(ﬁ%@&%gh%eéﬁtw%t@nd ;thxél
acetate apd was exiracted three times wjth e cetate. The combined organic phases were dried on
sodium Sl?r a?tgf%ﬁ%)e%e% éeﬁqa))&é%g%@ﬁ&}l &%}%{“ Tﬁgf?ﬁ?'ﬁ%@&?@ﬂkaﬁy‘ﬁ&gwmﬁ%&%%% silica
gel (dithlerahstifeame/F Bt nan G¥ &mmERiab00 W0 2 3(1406110:1) yielded cis-(2-pyrrolidin-l-yl- WO
2011/023667PCT/EP2010/062281 -24- cyclohexyl)-carbamic acid tert-butyl ester as a yellow liquid
(1.82 g, sbgymeriigte G M ethyippifamy ttiifectiomee firdibandoigmlidin-1-yl-cyclohexylamine
dihydrochloride

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-(trifluoromethylybenzoic acid and dimethyl disulfide,

10 Intermediate D: 2-Methylsulfanyl-N-(2-o0xe-cyclohexyl)-4-trifluoromethyl-benzamide

o s~
N
J 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-yI-cyclohexyl)-carbamic acid tert-butyl ester

P
G O

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 cthyl
acetate. The combined organic phases were dried on sodium sulfate, filtered and evaporated.
Purification of the residue by flash chromatography on silica gel

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



5 cis-(2-Pyrrolidin-1-yl-cyclohexyl)-carbamic acid tert-butyl ester (1.8 g, 6.7 mmol) was dissolved in
dioxane. 4H HO in dioxane (17 mL, 67 rnmol) were added and the reaction mixture was stirred at room
temperature&&ezr(ﬂighzts(we solvent was evaporated off The residue was crystallized with ethanol and
yielded cis-2-pyfroli m-f—yl-cyclohexylamine dihydrochloride as a white 58'6”3?71%?‘%5%), MS: m/e =
169.2 [(M+H)1]. 10 Intermediate G: 24
cis-N-(2-Amino-cyclohexyl)-2-methylsulfany1-4-trifluoromethylbenzamide
2-Methylsyigamekrisiffbaramatiayhanzoicsagids(intenmedigial € 89Q, mgr 2. Sumel wagodissolved in
10 mL diwmﬂo mamide. N,N-Diisopropyl ethyl amine (646 mg, 5 mmol) and 0- 15

(7-azabe &otna 1-1-y1)-N,N,N'T\F-tetramethyluronium hexafluorophosphate (1.05 g, 2.7 mmol) were
added. A i of sty room temperature cis-1,2-diaminpcyclohexane (570 mg, 5 rnmol)
was addeff .{e%%ﬂ%{g%hgﬁ-i%g}%%g@ggﬁacg?Pc;ﬁc?ﬁiaé%geera]t%PFerg\c/E%ilg §t. The solvent was
evaporated-Qff The residue was taken up in 2N sodium carbonate solution and ethyl acetate and was
extracted thgee gjmes with ethyl acetate. The combined organic phases 20 were dried on sodium
sulfate, filterﬁnd envaporated. Purification of the residue by flash chromatography on silica gel
(dichloromethane/methanol/ammonia 100:0:0 -> 140:10:1) yielded
cis-N-(2-amino-cyclohexy0-2-methylsulfany1-4-trifluoromethyl-benzamide as a light yellow solid (282
mg, BA%ﬁlw@rPﬁﬁ'@kds@é13.’&%&)10(@4)’1).-09%%1@;@%@@thqsm&@/@@m@)z@w Fineotind

compoungh yighewe fapnmVIS: div/ea e 38P AIL(MHhnd 1) WRS-PIERASEh M ARSRIZANGEMYithihe general
method of intermediate G from cis-1,2-diaminocyclohexane and 2,4-

bis(trifluor ARy B8 SRS BEN 25 il 1B ARl vb diaté yaporated off. The residue was
cis-N-(2-Angindizydlohgsthadenaiih gigdedrontDyististnid-4-ilyorimethythenzamidenbhrdiilea
compoun%%%”s%wdf?ﬁgr},glvl. : A/r;}li( K/I§8%% L(%E)E(Mgﬁ)pfgpared in accordance with

10 Intermediate G: cis-/V-(2- Amino-cyclohexyl)-2-methylsulfanyl-4-triffluoromethyl-

benzamide

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

15 (7-azabenzotriazol-1-y1)-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 acctate 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




the general method of intermediate G from cis-1,2-diaminocyclohexane and 2-methoxy-6- 10
methylsulfanyl-4-trifluoromethyl.-benzoic acid (intermediate A). Intermediate .1: cis

2-Methoxy-N‘i?2- 40io>l<)o§p6ir7)eridin-I-yl)-cycIohexyI]-4,6-bistrifluoromethyl-benzamide
cis-N-(2-Amin8—cyclfoﬁéxyl)-2-methoxy-4,6-bis-trif|uoromethyl-benzamide?ﬁﬁ@%’ﬁ%’(ﬂ%@ﬂ) 15 (400 mg,
1.04mmol) was dissolved in 27 mL ethanol. Potasgjym carbonate (86 mg, 0.062 mmol) and
1-ethyl-I-methy1-4-oxo-piperidinium iodide (420 mg, 1.56 nunol) were added. The reaction mixture was

refluxed f . vent was evaporated off. The residue was extracted with saturated sodium
bicarbonal idn ahd ethyl acetate. The combined organic phases were dried on sodium sulfate,
filtered and Malﬁw £ urffication of the residue by flash 20 chromatography on silica gel
(dichloromethanere dtate 1:0 -> 1:1) yielded cis 2-mcthoxy- WO

2011/023667PCT/EP2010/062281 -26-

N-2-(4-0 iperidin-l-y 1) Cyc¢ cvl]-4 ,6-bis-trifll -henzamide as a.light yellow salid (321
mg, 66 f’/ﬁ%ﬁﬂ%@m gﬂ ﬁé@g% ?%l I?/IQ??%‘]\(% 1ﬁ§te§#n§eggt%mlg}gl%§dbgﬁos ;igfﬁﬁ?%%%%ﬁe%%-géhzoic acid
5 Step 1: Pepiowial meHmibed mstmidiea fofecatidsm ettijtmsier OlheReng sailién of 2 g (7.434 mmol)

2-bromo-g:{riftuRtmeinPenz it Al R 9. 728-89-2) in

5 Intermediate I: cis-V-(2-Amino-cyclohexyl)-2-methoxy-6~-methylsulfanyl-d-triffuoromethyl-

benzamide

] o
N
H
NH, E
§
f e F

The title coropound, 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-N-2-(4-oxo-piperidin-1-yl)-cyclohexyl]-4,6-bis-

trifluoromethyl-benzamide

2
Nacs

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 jodide (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 c¢is 2-methoxy-



20 ml DMF under nitrogen at room temperature, was added 1.13 g (8.177 mmol) potassium carbonate
and 557 ul (8.921 mmol) methyl iodide. The mixture was stirred overnight under 10 nitrogen. The
mixture was in ater (300 ml). The aqueous layer was extracted with ethyl acetate (2 x 80
m1l). The cor‘%&%{eﬁglg(gtgr%\gts were dried over sodium sulfate, filtered and g&ﬁé@?ﬁ%}i’gﬁzﬁ%]\/acuo. The
crude oil was purified on silica gel (eluent: heptanefgthyl acetate 0 to 10 %) to provide 1.75 g (83 %) of
the title compound as an orange oil. Step 2: 2-Cyclopropy1-4-trifluoromethyl-benzoic acid methyl ester

(15 Toa sm:fu@noaﬁziﬁ&ﬂlmaél—ﬂrﬂ;%yarg@ékﬁmanm—éﬁﬂdtuﬁgﬂén@hw&mﬂm%@@iigm%mw@sr:e(rj, 146 mg
1.696 mm opropyl boronic acid, .946 mmol) tri-potassium phosphate monohydrate,
40.9 mg (%)C&él?%mcﬁ) %c@&lg)\#ex‘ﬁepﬁééjéﬁé?ﬁ?é&l toluene and 0.3 ml water under nitrogen at room
temperalyis ARAJIR 12 290 07P AN RRlRM.AGe ol The 20 mixture was stirred in a
100 C oil bath Tor Z hotrs and overnight at room temp%ra ure under nitrogen. The mixture was cooled
to room temperature. Water was added and the mixture extracted with ethyl acetate. The organic layer
was washed ncwith brine, dried over sodium sulfate, filtered and concentrated in vacuo. The crude
compound whs purified on silica gel WO 21111/023667PCT/EP2010/062281 -27- (eluent:
heptartekiityl c@ 0 to 10%) to provide 0.24 g (71 %) of the title compound as a yellow oil. Ste 3:
2-C closro 1-4-trifleorgme h -benzoic acid 5 To a suspension of 485 mg (1.986 mmol)
2-cyclopropyl-4-trilldoromethyl-benzoic acid methyl ester in 8 ml ethanol at room temperature, was
added 1.99 ml (3.972 mmol) 2N NaOH. The mixture was heated in a 80 C oil bath for 30 minutes. The
solutign v@ascnalagdasoomiempeaive.and the gthanghwas evaporated. The residue was diluted
with water, acidified with 2N HC1 to pH 2 and dichloromethanc was added. The aqueous phase was
extracted twide with 10 dichloromethane. The combined organic phases were dried over sodium
sulfate, filtefed 3 oncentrated in vacuo. The crude product was purified on silica gel (eluent:
heptane/ethyl acefate oto 100%) to provide 0.1979g (27 A)) of the title compound as a light yellow
solid. MS(m/e): 229.F0F(M-H) Intermediate L.:

cis-N-(2-AQInGs YRR R 2-ACIRREAPY bt orome LR NEAMITe 71 (CAS: 328-89-2) in

20 ml DMF under nitrogen at room temperature, was added 1.13 g (8.177 mmol) potassium

carbonate and 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/ethy] 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

C

I5

To a solution of 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 mi 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



The title compound, yellow solid, MS: m/e = 327.2 KM-FH)1, was prepared in accordance with the
general method of intermediate G from cis-1,2-diaminocyclohexane and 2-cyclopropy1-4-
trlfluoromethw -benzoic acid (intermediate K).  Intermediate M:
2-Metboxy-6-me 2t?1y(su:]fanyl N-(2-oxo-cyclopentyl)-4-trifluoromethyl20 ber A e
2011/023667PCT/EP2010/062281 -28- The title cgmpound, yellow solid, MS: rrile = 348.2 [(M+H)1,
was prepared in accordance with the general method of intelmediate B from 2-amino-cyclopentanone
dlhydrocmgu@lﬁ (kopimedbd iki-4iand2rnetlsuiany b-Autaiinoramatind henzeipacid {infemiediate C).
Intermediat ISR,2RS)-2-(2-Methoxy-6-methylsulfanyl-4-trifluoromethyl5
benzoylar%‘iﬁ%‘}v clopentylFcarbamic acid tert-butyl ester
2-MethoxgtEerhiethiisidfanydl-4-trifluoremeibibbenioieidcid (intermediate A, 1.1 g, 4.1 mmol) was
dissolved in 40 dimethylformamide. N,N-Diisopropy! ethyl amine (763 mg, 5.9 mmol) and
ol-1-y1)-N,N,N',N'-tetramethyluronium hexafluorophosphate (1.57 g, 4.1 10 mmol)
After<§ minutes of stirring at room temperature [(IRS, 2SR)-2- aminocyclopentyl-carbamic
acid 1,1-dimethylethyl ester (CAS 365996-19-6) (993 mg, 5 mmol) was added. The reaction mixture
was stirred at room fEmperature 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 cémbinedseirrasienpHaddsmgdicddfiotroh Sodithrp i shifate] wilteredhahievaporatedePyrification of

the res'dtb%tpylﬂm%mm%pmgfe&g&éﬁaﬂ;@ qsk (heripneeiivhasaiale, 103:0-7, ) yiglded the title
compound as a white solid (1.8 mie = 449.2 [(M+Hyl. Intermediate 0: N-((111S,

2SR)-2- Amiﬁ@réyﬂéaéﬁﬁﬁlwz %ﬂeﬁ@%ﬁz@tﬁf@mﬁé@n&ml Ebasfilsionvehyhtled sarmfme 20

[(1SR, 2R%&&M@m@%@iﬁﬁmﬂé@l&w&%ﬁlﬂm@r@m@w&ma@m%@f%ﬂﬁﬁw k/garbamic
acid tert- t ter g_btermedlate N, 0.2 g, 0.45 mm g1ﬁwas dissolved in 2 mL methanol. Hydrochloric

acid (4M | %@Mc@ongﬁ%ﬁwwggsﬂégﬁ < qﬁlée%@@se was extracted twice wit

10 dichioremcthane. 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
010 100 %) to provide 0.197g (27 %) of the title compound as a Light yellow solid. MS{m/e):
229.0 (M-H)

Intermediate 1. cis-N-(2-Amino-cyclohexyl)-2-cyclopropyi-4-trifiuoromethyl-benzamide

F

H,yl ¢
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



WO 2011/023667PCT/EP2010/062281 -29- mixture was stirred at room temperature for 4 h. The
mixture was poured into 2N sodium carbonate solution and was extracted three times with ethyl
acetate. The‘?B%k%iﬂgd organic phases were dried on sodium sulfate, filtered and evaporated. The

crude product was Used without any further purification, white solid (147 rhGT8Z ¥4 ie = 349.2

[(M+H)]. 5 Intermediate P: cis-(2-Pyrrolidin-1-yl-cyclgpentyl)-carbamic acid teri-butyl ester a 0 The title
compound, brown oil, MS: m/e = 255.3 kM+H)1, was prepared in accordance with the general method

of intermertiateEFapo iR e RSR0Baminaeyclopenty aarpgmis acidbasdimatyieind gsier (CAS
36599-6-11%:1%andél,4-%ik§or6nobuta e. 10 _Igterrgediate 0: cis-2-Pyrrolidln-l-yl-gcl_opegfi{‘lilmine &NH
The title COMPOURd “WHIES SSRFCNIEV IR I 9B 2 RN 13 PPeraaIpps sahadras ieeded with the

oun
general nidivbdited intedrienidield ffaml cia{AdBysraitin-byt-eyelape btdincanaanais acid tert-butyl ester
(intermediate P). 15 Intermediate R:

cis-[2-(2-BatermerHateas HAERLZBéENZo(AaMhitin)xyClopentidifanyhehicifiviok tenetinty| ester WO
20192346 RTIRROAANGRZh Al RIBIMENN FRIgh (CAS 365096-19:6) and

2-ethyl-4-(trifluoromethyl)-be o cacid (CAS 854531-63 ntermediate S:
cis-N-(2-Amino-cyclopentyl)-2-ethyl-4-trifluoromethyl-benzamide

\7{\ o
F
b
S 3
0 oo

2-Methoxy-6-methylsulfanyl-4-trifluoromethyl-benzoic acid (intermediate A, 1.1 g, 4.1 mmol)
was dissolved in 40 mL dimethylformamide. N,N-Diisopropy! ethyl amine (763 mg, 5.9 mmol)
and O-(7-azabenzotriazol-1-yl)-N,N,N’ N’-tetramethyluronium hexaftuorophosphate (1.57 g, 4.1

10 mmol) were added. After 5 minutes of stirring at room temperature [(1RS, 2SR)-2-
aminocyclopentyl-carbamic acid 1,1-dimethylethyl ester (CAS 365996-19-6) (993 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

IS5 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+FH)"].

Intermediate O: N-((IRS, 25R)-2-Amino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-

trifleoromethyl-benzamide

| F
)

H_i
=} O\

rF

20

[(1 SR,2RS)—2—(2~Methoxy-6—methylsulfanyl~4—triﬁuorcmethyi~benzoyiamino)-cyclopen.tyl}~
carbamic acid rerr-butyl Ester (intermediate N, 0.2 g, 0.45 mmol) was dissolved in 2 mL

mcthanol, Hydrochloric acid (4M in dioxane, 0.56 mL, 2.2 mmol) was added and the reaction



5 The title compound, white solid, MS: m/c = 301.1 [(M+H)1, was prepared in accordance with the
general_ method of Intelmediate O from cis-[2-(2-ethyl-4-trifluoromethyl-benzoylamino)-
cyclopentyl]‘}?lsrbo?rpoicsaé:?id ten-butyl ester (intermediate R). Intermediate T: ,

2-Cyclopropy -62-et1ny%-6enzoic acid 10 2-Cyc|opropy1-6-ethyl-benzaldeh%gl E@%§’@ﬁ”§ﬁb8-ll-7) (500
mg, 2.9 rnmol) was dissolved in 3.5 mL ten butanaoband 1.7 nth 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 Ghnvaler wasasded:siowe The eactiomixuewas.SHFELALeeN empgrature over
night. The s%lventsé\%?_r_e ea\@gorated Oﬁ?fi/rhe residue was taken up in_1N sodium hydroxide solution

A O R R BT RS BT RS P &V EG bt & sts e WA SO 788 B8 1 with 25 %

and was 8
HC1 and pixtsastec ¢witel withodinrbutyfanefiydethend Ehe cambined organiecahasesswese dried on

- sodium sylfate tflr%lg,r%g E%n‘s)jpﬁ/.y@@%%i%f’g‘fg%"TW@W%% %ggg%e%gvg@%?zaﬂ&m%hfr purification,

white solid (41 %

2-Ethyl-3ypeiikdritilBOramepylReERis. -'(L;MQ ;Séspoaﬁh%g:ﬁ*%gg ge :
1-4-trifluoromethI-Z 5-d|k%§g|?o-o>"<azole WC?); 111%32'93 %7PCT EP2010/0¢ %Eii% ¥ To a cooled
solution of 355 mg (1.17 mmol) 2-(2-methoxy-3-methy1-4-trifluoromethyl-pheny1)-
4,4-dimethp=4,5-dihydro-oxazole in 4 ml THE were added at < 10C drop-wise over 20 min 2.35 ml (4.7
mmol) 2Miethyimagnesium chloride solution in THF. The resulting brown solution

&HTOY

The title compound, brown oil, MS: m/e = 255.3 [(M+H) '], was prepared in accordance with the

general method of intermediate E from [(1RS, 2SR)-2-aminocyclopentyl-carbamic acid 1,1-

dimethylethyl ester (CAS 365996-19-6) and 1,4-dibromobutane.

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

Lo

N
'

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-benzoylamine)-cyclopentyl]-carbamic

acid terr-butyl ester

The title compound, light yellow solid, MS: mv/e = 401.4 [(M+H) "], was prepared in accordance

with the general method of intermediate N from [(IRS, 2SR}-2-aminocyclopentyl-carbamic acid



5 was stirred at ambient temperature for lh, then quenched with saturated aqueous NH4C1 solution
(cooling with ice bath) and extracted three times with tert-butyl methyl ether. The combined organic
phases Wer%ag%q?ﬁz%}grge times with brine, dried over Na2S04, filtered and evag)orated.
2-(2-Ethyl-3-methyl-4- rlfluoromethyl-phenyl)-4,4-dimethyl-4,5-dihydro-oxgggl/gw WatiAthed as yellow
oil: MS (ISP): 286.1 ((M+1-1)+). 10 Ste. 2. 2- 2-Eth3h:3-meth 1-4-trifluorometh I-
heny1)-3,4,4-trimethyl1-4,5-dihydro-oxazol-3-ium iodide FF Prepared from

2-(2-ethy1; B-matmslihtituerquetybnivenyladddinpetihyi-dbrlieiatsxpralsans. methv iodide in
analogy tg i%g?%d% te V step 3. 2-(2-Ethy1-3-methyl-4-trifluoromethyl- 15
phenyl)-3,4,4-trimethy1-4,5-dihydro-oxazol-3-ium iodide was obtained as colourless solid: MS (ISP):

e T

analogy to intermegdiate ¥ step 4. Ethyl-3-methyl-4-trifluoromethylbenzoic acid was obtained as yellow

solid: MS (18N): -H)). Intermediate V: 2-Methoxy-3-methyl-4-trifluoromethyl-benzoic acid
WO 2011/0286 ﬁ 2010/062281 -32- Step 1:
2-(2-Metho -trfluoromethyl-phenyl)-4,4-dimethyl-4,5-dihydro-oxazo le 0 0 To a solution of 24.98 g

(213 mmol) 4-(trifluoromethyl)-2-methoxy-benzoic acid in 220 ml toluene were added 82 ml (1.13 mol)

thionyt chigildgizegmdiaRs.dimelhorsamide stha i washeRIed 1o 05 gldhfhen the

reaction mixture was concentrated at 50 C/10 mbar. The remaining |10I‘I§e, 27.9 g of a light

yellow ligthd Sanssedestivdafiimesngdiog dhBrontattare; cbrédidommaada-Belatsinied.34 g (228

mmol) 2-amiegsatietaybarapabil-l-neQ mnldichieremethang added. The mixture was allowed to stir
at ambient temperature for 16 h. The off-white suspension was diluted with water, the aqueous phase

Intermediate T: 2-Cyclopropyl-6-ethyl-benzoic acid

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 ferf butyl methylether. The agqueous phase was adjusted at pH 1 with 25 % HCI
and extracted twice with zert 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-dimethyl-4.5-dihvdro-oxazole




10 evaporated and the organic phase extracted 3 times with ethyl acetate. The combined organic
layers were dried over Na2S04, filtered and concentrated. The crude product, 33.2g N-(2-
hydroxy-l,1-%ig12e0t1hytl)-zgyﬁu/o-2-methoxy-4-trifluoro-methyl-benzamide, a IigPht ?/egoyva%itls was dissolved in
220 ml dichldrorethane and cooled to 0 C. Then 24.7 ml (340 mmol) thion CRIOMYESHEL added
drop-wise and the resulting light yellow solution stirged at ambient 15 temperature for 16 h. Then the
pH was adjusted to 10 by addition of saturated aqueous Na2CO3 solution. The aqueous layer was
separated.a acted 3 times with tert-butyl methyl ether. The combined organic phases were

washed tw, hrines dried over Na2S04, filtered and concentrated.

oil which was used withOu# further purification: MS (ISP): 274.1 20 ((M+H)"). Step 2:
2-(2-Methoxy-3-methyl-4- ifluoromethyl-pheny1)-4,4-dimethyl-4,5-dihydro-oxazole To a solution of
5.465 g (20 menplyspdutisathbxySangifildromeshyl-pheryoraya3diradiry’ta Brogimydthelabezrsl in 60 ml
dry THF wereadded ats<q@0460 bLOdN (72 mman ibiuay 4 disopyopyiamidesalion Zi in

THF/heptanes /ethylbenzene and the mixture stirred for 1.5 h at <-60 C. To the resulting dark brown
solution weté %&"e)é oMo thrisRerRsabinathisrd Bt & dVET- TosiRybstheninfoirtiems c).
Th|e r@sulﬂ%g diﬁm&x%xwri}amiu@%m@ftmma%sﬁ (ﬁfﬂﬁh&ﬁf with hamwaeataq%mm%@nuﬂ&a NH4C1
solution a xtracted three times with tertbutyl methyl ether. The combine anic phases were
washed 3&\’/9?{’9?%?1’% ,18%%%%8\%@ ﬁ’ét%gglt 1%&%/’6%%9%@1‘“7@@2%1 b ﬁqué@efiltered and
evaporategah@Qhgyetore sakibcdvhich tivas purifiedhbyditaghr-chrNmagfdphyicndslicageladith
heptane 1Q % AcOEt over 25 min and heptane/AcOEt 90:10 for 20 min, :
et e B R S P A ot e ithined s
light yellogs silllonol SHS: @881 28(WéM)=15 53, 2-Methox -3-meth 1 4uoromethhen 3 4 4-trimeth 1-4
5'd'hl@ro'%zflﬁ(’Z'—%{f@q'—%tﬂ@-@—ﬁ%ﬁﬂﬂr@&f%—%ﬁ@%&'ﬁﬂ%ﬁhyi-és~dihvdro-oxazol~3»ium
2-(2-methoxy-3-methy1-4-trifluoromethyl-phenyl)-4,4- dimethyl-4,5-dihydro-oxazole in 4 ml
nitrometh¥¥éas added 0.78 ml (12 mmol) methyl iodide 10 and the mixture heated in a sealed tube
to 60C for,18 brown solution was diluted with tert-butyl methyl ether, the suspension filtered and
the precipifs . ith tert-butyl methyl ether and dried.

2-(2-Methoxy-3- 1-4:trif|uoromethyl-pheny0-3,4,4-trimethy1-4,5-dihydrooxazo|-3-ium iodide was
obtained as off-white poWweger: MS (ISP): 302.1 (M-).

Prepared from 2-(2-ethyl-3-methyl-4-trifluoromethyl-phenyl)-4,4-dimethyl-4,5-dihydro-oxazole
and methyl iodide in analogy to intermediate V step 3. 2-(2-Ethyl-3-methyl-4-triflucromethyi-

15 phenyD)-3,4,4-trimethyl-4,5-dihydro-oxazol-3-ium iodide was obtained as colourless solid: MS
(ISP): 300.1 (M").

Step 3: 2-Ethvl-3-methvl-d-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-um iodide in analogy to intermediate V step 4. Ethyl-3-methyl-4-trifluoromethyl-
benzoic acid was obtained as yellow sohd: MS (ISN): 231.06 {((M-H)).

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

HG



Step 4: 2-Methoxy-3-methyl-4-trifluoromethyl-benzoic acid 0 0 15 A solution of 515 mg (1.2 mrnol)
2-(2-methoxy-3-methy1-4-trifluoromethyl-pheny1)-3,4,4- trimethy1-4,5-dihydro-oxazol-3-ium iodide in 5
mi methanolvz%n%[% r}al 3260 % NaOH was heated to 70 C for 17h. The yellow solution was cooled to it,
methanol was distile o?f7, the residue acidified with conc. HC1 to pH 1 ard SEFAMEEHRLe times with
tert-butyl methyl ether. The 20 combined organic phases were washed twice with brine, dried over
Na2S04, filtered and evaporated: 2-Methoxy-3-methyl-4-trifluoromethyl-benzoic acid was obtained as
yellow solseMSAUSNYe33:04- (iHubthmbterprdiote AN 2nBrapna-6-mathexysdsHifluoromethyl-benzoic
acid 0 0 WO 2011/023667PCT/EP2010/062281 -34- mmol) TMEDA were added dropwise at
temperatur%B owy-70 C within 5 minutes. A solution of 5.0 g (22.71 mmol)

2-methoxy‘4s(fri methyDbenzoic acid (commercial) in THF (25 ml) was added dropwise at over a
period of 20 min ~Ih& dark green solution was stirred at -75 C for 2 hours. A solution of 29.6 g
(90.84 mmol) 1,2-dibrambotetrachloroethane in THF (30m1) was 5 added dropwise. The off-white
suspensign was, stirred.at -75 C for 1 hour and_then allowed to warm to room temperature. The yellow
solution vsg%aqi?élﬁ%%fgé‘%%@p%géxg%ﬁ%ﬁ%ﬂ%ﬁﬁe\%ﬁ%gﬁawf%’ébr?&%ﬂl‘é%’ﬁinﬂ.ZFHéTI%ixture was
diluted withhethy hacetaltied A2 mi)(and waleth (@0 mhodeaad dabupsldesinap extatiedrnith ethyl

aceta .ml),.acidified wjth 5 % and extracted with ethyl acetate (3 x 50 ml)., extracts were
Combined I e e B S SR B U i e
stirred in Aépramaifitersdiahtbdded. The dalitighvas:tecribtpiizedfrdimdleptamé (F mil) and ethyl acetate

(2 mi) to preyide 8lmdng (8196100 the ditle, comparpeh 32 %V&E% S0lgh MRAUTYE: a8 M-H).

Intermediate X: 2,6-Dichloro-4-trifluoromethyl-benzaidehy
propan-1-ol in 60 ml dichloromethane added. The mixture was allowed to stir at ambient

temperature for 16 h. The off-white suspension was diluted with water, the aqueous phase

10 evaporated and the organic phase extracted 3 times with ethyl acetate. The combined organic
layers were dried over NayS0, 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,CO;
solution. The aqueous layer was separated and extracted 3 times with tert-butyl methyl ether.
The combined organic phascs were washed twice with brine, dried over Na:SQ,, filtered and
concentrated. Z-(2-Methoxy-4-trifiuoromethyl-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-trifluoromethvi-phenyl)-4.4-dimethyl-4,5-dihydro-oxazole

>(‘ e
N’&E‘j:f
£ F
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 dusopropylamide solution 2M in THF/heptanes /ethyibenzene 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. ag. NH4Cl solution and extracted three times with tert-

butyl methyl ether. The combined organic phases were washed 3x with brine, dried over Na,S0s4,



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. - 10C. After
complete addition the react|on mixture was stirred for 30 min at -10 C. Dimethylfoimamide (0.275 g,
3.7 mmol) was A4dEE°5Hd the mixture was slowly warmed up. The mlxtw% %’ ﬂé%@ﬁ%d with
saturated ammonium chloride solution and extractegl.three times 20 with ethyl acetate. The combined
organic phases were dried on sodium sulfate, filtered and evaporated. The crude product was used
without apydrdhen putiieatéany nopwnyeildw 48 gy BRad @teﬁﬂaeddytﬁa¥h~cmomatogrdphy on

hloro-4-trifi hyl-b he fitl d, light yellow soli Je =
257.3 (MR BT Aol A U AE GoRur B T eE WhrRR |

2,6- d|chIm@z@wﬁﬂm&mmmyjébenzﬁmmylm@@lwaBﬁﬁﬁﬁ@w&lﬁ?@ﬂﬂ@wﬁa%h #85- Intermediate
Z: 2- Meth%eulfa}pg}/ljfs nfltﬂgro a§ é%%ga%d(é t@lﬁ jtle compound, white solid, MS: mic = 235.0
It al

e gen

KM-H)1, was prepar accor ance hod of intermediate A from
2-(trifior&taeihy ¥ { S detitnmetinl-4.5-dihvdro-oxazol-3-
(2- Pnrollq{gnjl&@u@/clobutyl) carbamlc aC|d benzyl ester (mlxture of diastereomers)

)(TZ

F
£ F
To a solution of 447 mg (1.6 mmol) 2-(2-methoxy-3-methyl-4-trifluoromethyi-phenyt)-4,4-
dimethyl-4,5-dihydro-oxazole in 4 ml nitromethane was added 0.7& ml (12 mmol) methy! iodide
10 and the mixture heated in & sealed tube to 60 °C for 18 h. The brown solution was diluted with
tert-butyl methyl ether, the suspension filtered and the precipitate washed with tert-butyl methyl
cther and dried. 2-(2-Methoxy-3-methyl-4-trifluoromethyl-phenyl)-3,4.4-trimethyl-4,5-dihydro-
oxazol-3-ium iodide was obtained as off-white powder: MS (ISP): 302.1 (M ).

Step 4: 2-Methoxv-3-methyl-4-trifluoromethvl-benzoic acid

S

o o

MO
F

F

P A solution ofF515 mg (1.2 mmol) 2-(2-methoxy-3-methyl-4-trifinoromethyl-phenyl)-3,4,4-
trimethyl-4,5-dihydro-oxazol-3-ium iodide in 5 ml methanol and 5 mi 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 I and extracted three times with tert-butyl methy! ether. The

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

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

o o7

HO 3 =
Br =

F
F

25 To -75°C cooled THF (70ml) was added dropwise 36 m!i (50.0 mmol) ofa 1.4 M sec-Bul.i

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



The title compound, colorless oil, MS: m/c = 275.1 [(M+H)-1, 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‘)\[ar5g1%rr39fylidine. The 2 diastereomers were not separated. Igga][mgz%ll%t&?&
2-Pyrro|idin-|-y(l)-cyc o%u{ylamine hydrochloride (mixture of diastereomers) ™ *"* /062281
(2-Pyrrolidin-1-yl-eyclobutyl)-carbamic acid benzyt gster (intermediate AA, 475 mg, 1.7 rrunol) 15 was
dissolved in 25 nth methanol and 4N HC1 in dioxanc (870 mL, 3.4 rnmol) and palladium on charcoal

(10 %, 18hummg) DMEZDAMR)GRRAEASHEe teastianMie WashydiRdenaiasat room fpmperature
with a Hz-ga%lfﬁ%n ?:éllgi %i'%ht The palladium on charcoal was filtered off and the solvent was

evaporatet ﬁg&'weé@?ﬁ’éﬁ'(}ﬁmwm’ﬁ‘fﬁ}?ﬁ@?%ﬁﬁ?@dﬁﬁﬁ’ﬂ@ﬁ%wlge@ﬁ%ﬁd (525
mg, 99 %y4FhéRdiasperae mersyeperivel skandintks2 OHaeRNetist@d\Eion was stirred at -75 °C

N-((ISR,2R S)-2-Amino-gyclopr -2 oxy-6-methylsulfanyl1-4- trifluoromethyl-benzamide WO
2011/023§éS %F%LWE équlxéfb‘gﬁg 1‘%?%%%?%8?%&% Sgﬁ’ R&Oﬁﬁﬁ‘/{?}‘é‘ﬁ%\ﬁ‘%“rﬁ’} %%i‘( D 388 1
[(M-H¥1, widpriparast iT acetrdancewittntive genatatatethds f termeadiaie Gefraiwed to o
s 1.2 SARENRRROR AT AL SR Y AR mSM Sihgeqzor acid.
Intermediate AD: ((IRS,2SR)-2-Cyclopentylamino-cyclopenty “carbamic acid tert-bu yl'ester Toa
solution o‘fff(fﬂﬂé@-@smbaﬁkﬁmﬁw&@mw@amwwmmgﬂxm@wmﬂyoesmmasg%-19-6)
(500 mg, 2 97haun@ipiy LOmkmethanal wasradiad acatic arid Q. Gk & wid 4201 25 % and

extracted with ethyl acetate (3 x 50 ml). The extracts were combined, dried over sodium sulfate,

10 filtered and concentrated in vacuo. The crude product was stirred in heptane, filtered and dried,
The solid was recristallized from heptane (7 ml) and ethyl acetate (2 ml) to provide 815 mg (12
%) of the title compound as a white solid. MS(m/e): 298.9 (M-H).

Intermediate X: 2,6-Dichloro-4-triflucromethyl-benzaldehyde

/O

Cl Ci

£

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-benzoie acid

HO &
Ci

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.



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 a%de%f)ortionwise. The mixture was heated in a 50 C oil bath for 2.5 hours. The solution
was cooled in'artic& BtH and quenched by dropwise addition of 6 ml 2N RaB2iREFBthanol 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 Na2S04, filtered and concentrated in vacuo. The
crude oil wagaisiliacon silgapek@ientsneRANRIRIYAASRIZE 49400 %) to provide 0.39 g (58 %)
of the title compound as a light brown solid. MS(m/e): 269.3 (M+H). Intermediate AE:
(IRS,2SR)-N-Cyclopentyl-cyclopentane-1,2-diamine 20bi,N1-12 The title compound, grey solid, MS:
m/e = 169.3 {(§ ‘was prepared in accordance with the general method of intermediate O from
((1RS,2SR)2<Cyclopentylamino-cyclopentyp-carbamic acid tert-butyl (intermediate AD). WO
2011/023667PC]J 2010/062281 -37- intermediate AF: 2-Isopropoxy-4-trifluoromethyl-benzoic acid
To a solution o? p-(trifluoromethyDsal cylic acid (CAS 345-28-8) (500 mg , 2.271 mmol), 2- propanol
(0.209 ml, 2.725 romol) and triphenylphosphine (706.2 mg, 2.612 mmol) in 6.5 ml 5 tetrahydrofurane
under nitrggen,al ise.a solui i=tert-butyl azodjcarboxylate (57 .tr?[?]mg,
2.498 mm?a%ﬁi%t %ﬁféﬁ%ﬁﬁ%ﬂgﬁﬁi ?g%ct%%qg@ﬁma\g%llﬁﬁ%ﬁ%%ﬁc yflg[}%eo%‘tge erature
and stirre85, B ¢iBodo fansr e OHIEIS D (il wathydtietraindthbandatitiethisturdiseas heated
in an 80C oil bath for 5 hours. The reaction mixture was allowed to cool to room temperature and
extracted ¥NRIEREHAL A Ry rRlidigussbie dobrad warbanitnmsid naerlea esmiststinef with a 5N
HC1 solutidwster@hhdrs] he resulting precipitate was filtered and dried in vacuo to provide 444 mg (79
%) of the title compound as a white solid. MS(mJe): 247.0 (M+H+). Intermediate AG:
2-(2-Meth@muoromethyl-phenyb-4,4-dimethyl-4,5-dihydro- oxazole 15

L O

4]

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 diastercomers were not separated.

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

CIH

(2-Pyrrolidin-1-yl-cyclobutyl)-carbamic acid benzyl ester (intermediate AA, 475 mg, 1.7 mmol)
I3 was dissolved in 25 mL methanol and 4N HCI 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 diastercomers were not separated.

20 Intermediate AC: N=((15R,2R5)-2-Amino-cyclopropyl)-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl-benzamide



To a solution of 2-amino-2-methyl-1-propanol (9.94 ml, 100.6 nunol) 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 mmoQ?jB ;Olr)agg((lfploromethanc. The temperature rose to 7 C. Th%&nixtgzlrngy(%%ﬁtirred at room
temperature for fg minutes. The mixture was poured onto 200 ml 20 Water.ji[ﬁe organic ]layer was
separated and the aqueous layer was reextracted.tygice with dichloromethane. The combined organic
layers were washed with brine, dried over Na2S0O4, 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 10C.
Thionylchloride (11,2 ml, 154.5 mmol) was added dropwise. The temperature rose to 15 C. The
mixture wgs stigrediat room 25 temperature for 45 minutes. The solution was added dropwise to 350
ml of a CV(\)%SGL 3 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 WO 2011/023667PCT/EP2010/062281 -38- dichlommethane. The combined extracts were dried
over Na2S04, filtered and concentrated in vacuo to provide 13.16 g (93.5 %) of the title compound as
a light yellow oil. MS(m/e); 274.2 (M+H4). Intermediate Ali; 2-Isopropyl-4-trifluoromethyl-benzoic acid 5
HO  StegkyliBFPROH ‘bt igs! v atRmioromers 10 ch AR DAL AP OB nce

with the general method of intermediate G from cis-1,2-dtaminocyclopropane (CAS 45347-36-2)

and 2.4-bis(trifluoromethyl)-6-methoxybenzoic acid.

5 Intermediate AD: ((1RS,25R)-2-Cyeclopentylamino-cyclopentyl)-carbamic acid tert-butyl

ester
O“HUWWé

To a solution of [(1RS, 28R)-2-aminocyclopentyl-carbamic acid 1,1-dimethylethyl ester (CAS
365996-19-6) (500 mg, 2.497 mmol) in 10 ml methanol was added acetic acid (0.714 ml, 12.49

10 mmol) and cyciopentanone (0.6635 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 i 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,SQs, 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,28R)-2-cyclopentylamino-cyclopentyl)-carbamic

acid tert-butyl (intermediate AD).



To a cooled (0 C) solution of 2-(2-methoxy-4-trifluoromethyl-pheny0-4,4-dimethyl-4,5- 10
dihydro-oxazole (intermediate AG) (1.0 g, 3.66 mmoD in 6.0 ml THF, was added dropwise a IM

ispropylmagpesi de solution in THF (11.0 ml, 10.98 mmol) maintaining the temperature below
5C. The mi&ﬁ?e&%\}r;lé’tgs){g#gwed to warm to room temperature and stirred fogkgzllﬁ%éfr’.i ('ezzrr%ixture was
cooled in an ice bath and quenched dropwise with.2h ml saturated NH4CI solution. Ethyl acetate was
added. The organic layer was separated and the aqueous layer was reextracted 15 once with ethyl
acetate. Thecaahined Exracipwpoediad overdNab@Acfiligiedmnd 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_likgagationof242-isohen 1 -3 4 44
e h 1-4 5 diHjd & 20 oxazol-3-iurn iodide To a solution of

2-(2-isopropy ifluoromethyl-pheny1)-4,4-dimethyl-4,5-dihydro oxazole (step 1) (950 mg, 3.33
mmol) in 8.0 m ne was added ) iodomethane (2.1 ml, 33.3 mmol). WO
2011/023667PCT/EP20101062281 -39- The mixture was heated in a 55 C oil bath for 48 hours. The
solvent was removed in vacuo. The solid was stirred in ether, filtered and dried to provide 1.27 g (89
%) of the 1itl@ EOHISGUHA 25 HYRTSRAGN SBEy 1 &t/ S0t r thiy Sl Beprepar B bt -
2-1sopropytedditsiiorotnetnyi-tehzme aaid drifinyishasbitdioTooR mg, 2.612 mmol) in 6.5 mi
2-(2-isopropyd-4-trifluoromethyl-pheny1)-3,4 . 4-trimethyl-4,5-dihydrp-oxazpl-3- ium jodide (step 2) (1.26
o, 2 99 e e R 8 Rloly: The moture
was stirredddieaBC it bEXREmB:hOAPE. e 5 ol Utioh teeeh pdoledrire ahhicedvakim anig tavidified to pH 1

with a SN,iH(d. QMR [NR MEIIARALWAS SRMAMES ) 1.5 hours. 8 ml 2N NaOH (15.9 mmol) was

added and the reaction mixture was heated m 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 5N 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+HH).

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

oxazoie

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 § °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 mi

20 water, The organic layer was separated and the aqueous layer was recxtracted twice with
dichloromethane. The combined organic layers were washed with brine, dried over Na;SOs,
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,CO4
solution. The emulsion was diluted with 200 ml water and filtered, to remove the white sokid.

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



10 vacuo. The suspension was stirred 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‘ﬁl): 2%-Itﬂ'gﬁgrgmethyl-biphenyl-2-carboxy|ic acid 15A mixturl()a %f ) ,
2-iodo-4-trifluoromethy -%enzoic acid (CAS: 54507-44-7) (300 mg, 0.949 m%é}f)l)p%gﬁ%%lronic acid
(239 mg, 1.898 mmol), sodium carbonate (302 mg,32.847 mtnol) and palladium (1) 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 fikﬁlﬁ}&lﬁ&ﬂ%ﬁ:ﬁ@iﬁﬂﬂeﬁb\wﬂﬂi@ﬁ tacikRecro iaimgaowa?agg@g atERnie bopesattkefor (30 )
minutes. The solid was filtered, ith water and 20 dried.in vacuo to. pravide 225 mg (89 %) of
the e cGMHBRE Lo SIS Qo UL, GO 3712
2,6-DimetiidxiLa-trifluoromethyl-benzoic acid 0 0 WO 2011/023667PCT/EP2010/062281 -40- To a
solution of sodium hydroxide (5.66 g ,141.4 mmol) in 33 ml water and 33 ml ethanol at room
temperatitagmediait b He 3 voprepidet i Bugiva eeidey-Henmioreithethyl-benzonitrile (CAS:
51271-36-4) (3.27 g, 14.14 mmol). The reaction mixture was heated in a 90C oil bath for 37 hours. The
reaction mixtgre Wes cooled to room temperature and 130 ml water was added. 5 The product was
collected by KN and dried to provide 3.05 g of an off-white solid. To a solution of nitrosylsulfuric
acid (15.6'% 11 mo0 in 9.5 ml water at OC under nitrogen, was added dropwise a suspension of
the previously o fhaterial in 19 ml dichloromethane. The reaction mixture was stirred at 0 C for
4.5 h. F'he reaction migture was poured over ice and extracted with dichloromethane. The combined
organic layers were dried over Na2S04, filtered 10 and dried to provide 1.51 g of product. The
aqueous Bhask Wasditiered @ thepaite-sotidhwasnehied-tharovide-Hid& e 0ipsatueirBoth batches
were mix%():i(atzo yrovide 2.87 g (93.7 %) of the title compound as a white solid. MS(m/e): 249.1 (M-H).
Intermedia : Buty141-(2-fluoro-4,6-bis-trittuoromethyl-pheny1)-methylidenei-amine N

To a cooled (0 °C) solution of 2-(2-methoxy-4-trifluoromethyl-phenyl)-4,4-dimethyl-4, 5-

10 dihydro-oxazole (intermediate AG) (1.0 g, 3.66 mmol) in 6.0 ml THF, was added dropwise a IM
ispropylmagnesium bromide sojution 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 i 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 NaySQy, filtered and
concentrated in vacuo. The crude oil was purified on silica gel (eluent: heptane/ethy! acetate 0 fo
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-trimethyi-4,5-dihydro-

20  oxazol-3-um iodide

%
N-l’
f

i

F

F
F

To a solution of 2-(2-isopropyl-4-triflucromethyl-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).



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 mix(bi, Was re refluxed overnight. The mixture was extracted with 2N sodium carbonate solution
and ethyl acetaté. The eombined organic phases were dried on sodium sAifEPRRMEF Zd
evaporated. The crude material, orange oil (12 g, >3§0%) was used without further 20 purification.
Intermediate AL: Butyl-i1-(2-cyclopropyl-4,6-bis-trifluoromethyl-phenyl)-methylidenetamine WO

2011/02366¢ ﬁrxr&lemqr@eﬁ&z&ﬁa 94 cCarclaprapyirasmide 841t v Mmalb vasadded tone
magnesium (;71 m%”ﬁffd“bﬁ%f dret ylether and refluxed for 10 min. Manganese(ll)chloride

(160 mg, 1°5% Wihs l%dﬁ%pfﬁﬁffdrer%e&gﬁ e Al Hin R REREIA Asine
(intermediatbt Akllodvgp 3. viSioh)S: wae 4@ded. The reaction mixture was refluxed for 2 h. The reaction
mixture was quenched wrth 8 mL water and frltered through drcalrte The organic phase was separated
and driedBaPst y parte ! fitleo vaporaneg ruradeenhterial, brown oil (3.54 g, 82%) was
used without further purrfrcatron Intermedrate AM 2- Cyclopropyl -4,6-bis-trifluoromethyl-benzakiehyde
[1-(2-c yc lopropy174,6-bis-trifluoromethyl-p henyl)-methy tideneEamine

.54 g, 10.5 mmol) was dissolved in 8 mL water. Hydrochloric acid (25%, 0.49 mL)
was added an Ixture was refluxed for 2 h. The mixture was extracted three times with ethyl
acetate. The combinéd 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-Cyc|oprﬁpyﬂlﬂl%i!mﬁﬁﬁ%ﬁ@m@ﬂﬂ%@ﬁh@mm@ykphwyh-},4,4—trimethyl—4,5-dihydr0—0xazol~3~

tam jodide (step 2) (1.26 g, 2.949 mmol) in 12 ml methanol were addéd 5N NaOH solution (11.8

ml, 58.98 mmol). The mixture was stirred in a 75°C oil bath for 3 hours. The sohition was cooled
in an ice bath and acidified to pH 1 with a SN HCl solution. The methanol was removed in

10 vacuo. The suspension was stirred 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(mv/e): 231.1
(M-H).

Intermediate Al: 5-trifluoromethyl-biphenyl-2-carboxylic acid

ae
F

-
=

F

15 A mixture of 2-iodo-4-trifluoromethyl-benzoic acid (CAS: 54507-44-7) (300 mg, 0.949 mmol)
phenylberonic acid (239 mg, 1.898 mmol), sodium carbonate (302 mg, 2.847 mmol) and
palladium (IT) acetate (10.7 mg, 0.0475 mmol) in 4.5 ml water was stirred at room temperature
for 48 hours. The mixture was filiered 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/e): 264.9
(M+H™).

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




WO 2011/023667PCT/EP2010/062281 -42- sodium chlorite (340 mg, 3.76 mmol) and sodium
dihydrogenphosphat (451 mg, 3.76 mmol) in 3 mL water was added. The reaction mixture was stirred

at room tem%e(;%ug? %\é6e7rnight. The solvents were evaporated off. The regidrue?\é\{gsg?lé%n up in 1N
NaOH and eXtracted twice with tert-butyl methyl ether. The aqueous phasg Was agj/u's%ed to pH 2 by

addition of 25% HC1 and 5 extracted twice with terfgoutyl methyl ether. The combined organic phases
were dried on sodium sulfate, filtered and evaporated. The crude material, off-white solid (1.0] g, 54%)

was usediwiiheut fstheorumficatinndeterardian ARndlthdg-Risdrifisorometmidaenzoic acid 10
The title comﬂ%ound, v%/hite solid, MS: m/e ;aéSSEfﬁ%l\:#:H)é,}was pr%{éﬁared in alf§ordance with the
general RetRbE BRTFHBIHRAISEE A GRS B4 1518 gtHifr oy SRR B A B e G SB et thane.
Intermedidia KB 127Cyélabh (RyIr 4; i romeih flhbeswoimaeidture Hlae Hithesdompdundty white solid, MS:
m/e = 243.0 KM-Hl], was prepared in accorlp nce with the 1 eneéaé ethod. of inter iate K from
orodo-a- e B DR G e
saporiificatiomwittcsodiurmliagdrbikide! iatterned iied AQp2 184D ikt yi -ah wilfdrderseiid/ Tven zoic acid
Step 1. PEERartion ofR AR neRo s HororetyhBE v GIIRHHS at 0°C under nitrogen, was

added dropwise a suspension of the previously obtained material in 19 ml dichloromethane. The

reaction mixture was stired at 0 °C for 4.5 h. The reaction mixture was poured over ice and

extracted with dichloromethane. The combined organic layers were dried over Na; SOy, filtered

10  and dried to provide 1.51 g of product. The aqueous phase was filtered and the white solid was

dried to provide 1.36 g of product. Both batches were mixed to provide 2.87 g (93.7 %) of the
title compound as a white solid. MS(m/¢): 249.1 (M-H).

Intermediate AK: Butyl-[1-(2-fluoro-4,6-bis-trifluoromethvi-phenyl)-methylidene]-amine-

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-{rifluoromethyl-phenyl)-methylidene}-

amine



WO 2011/023667PCT7EP2010/062281 -43- To a suspension of 14.47 g (57.84 mmol)
2,6-dimethoxy-4-trifluoromethyl-benzoic acid (intelinediate AJ) in 160 ml toluene containing four drops
DMF under rw&og’e{l at room temperature, was added 42 ml (578.4 mmol) thionyl chloride. The mixture
was heated it aA 5 85C Gil bath for 3 hours. The solvent was removed in VatG& 16 HP6tAse 15.37 g
(vield: 98.9 %) of the title compound as an off-whitg solid. Step 2. Preparation of
N-(2-Hydroxy-1,1-dimethyl-ethyl)-2,6-dimethoxy-44 fluoromethylbenzamide o 10 To a solution of 3.7
ml (37.22 mmol) 2-amino-2-methyl-1-propanol in 42 ml dichloromethane under nitrogen at 0C, was
added dropwise a solytion of 5 g (18.61 mmol) 2,6-dimethoxy-4- trifluoromethyl-benzoyl chloride in 12
ml dichloromethane; The temperature rose to 7C. The mixture was stirred at room temperature for 4
hours. The mixturgwas poured onto 75 ml water. The organic layer was separated and the aqueous
layer was gXxtracted fwice with dichloromethane. 15 The combined organic layers were washed with
brine, dried ove sulfate, filtered and concentrated in vacuo to provide 5.66 g (yield: 94.6 %) of
the title compo as a yellow solid. MS(m/e): 322.2 (M+H-). Sicp 3. Preparation of
2-(2,6-Dimethaxyr4-trifluorohvl- he4 4-dimethy1-4,5-dihydro- o xazo le 20 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
dichloromethanc was cooled to 10C. 3.8 ml (52.85 mmol)

Cyclopropylbromide (3.84 g, 32 mmol) was added to magnesium (771 mg, 32 mmol) in 20 mL

diethylether and refluxed for 10 min. Manganesc(IT)chloride (160 mg, 1.27 mmol) and butyl-[1-
(2-fluoro-4,6-bis-trifluoromethyl-phenyl)-methylidene]-amine (intermediate AK, 4 g, 13 mmol)
5 was added. The reaction mixture was refluxed for 2 h. The rcaction mixture was quenched with 8
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-benzaidehyde

F
Fﬂ\
F F

Crude butyl-[1-(2-cyclopropyl-4,6-bis-trifluoromethyl-phenyl)-methylidene]-amine

10

(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 O

AF

F

F
F7OF

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



WO 2011/023667PCT/EP2010/062281 -44- thionylchloride was added drop-wise. The temperature
rose to 15C. The mixture was stirred at room temperature for 1 hour. The solution was added
drop-wise to}%ﬁ%ﬁb&ﬁ (T‘ooled 2M sodium carbonate solution. The emulgié)n ygg{}sﬂg:lilyted with water
and filtered, to remove %e white solid. The organic layer was separated and the aq(?é%ﬁ?é layer was
extracted twice with 5 dichloromethane. The comhipied extracts were dried over sodium sulfate, filtered
and concentrated in vacuo. The crude light yellow solid (5.27 g) was purified with flash column
chromatogyéiphy R alHqa47 thg) Rhdtingwtithnd gragientiipanedamprhepansandethoacatate (0 to
50%) to %%/idet 4.8‘% %i&lgl:f%S%%.of the title compound as a white solid. M%&n/e): 304.2 (M-411).
10 Step 47 Prap&ration of 22 B S AR AT ISP SHETARE P SRS A Y A0S Byl pound A)
And 2-(2-Mbttroxy-Gawethyadr i GFbrreshirephanyRed ¥ dimdtNd A badihydreetdanate (@dmpound B)
15 Toa Qg solutianflited (hosgmmolaaadimeingnsditioromenul phemiPod s

tetrahy Sl-steve edd

dimethy1-4,5-di ydro-0xazole in 9 rofuran over mol-sieve, was a ropwisc 9.89 mi
(29.68 mmvIpeeatsianathimayhe siahybeshatdEsototbimin digthnt ethiessmaintdifidgitisediemperature

below 5C il minte Was alRwechta WaHOHORI: iSRRG RS IRNG yes then20.0gatgd in a 70C oil

bath for 24 hours, The mixture was cooled in an ice bath and quenched with 60 ml of a saturated
ammoniufiSsIiBHP e RYIiHeRiRe was added. The organic layer was separated and the aqueous layer

was extracted once with e cet JThe ,combine tracts were dried over sodium sulfate, filtered
and con%1%5%%%%%%@'o?’%q%%yf?‘gg?ebgféﬂgg%ﬁ‘ff'géﬁg)%é%“bﬁﬂﬂed with flash column

chromatography,on silica eluting with a gradient formed from n- 25 heptane and ethyl acetate (0 to

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(trifluoromethylybenzoic acid and iodomethane.

Intermediate AP: 2-Cyclobutyl-4-triflnoromethyl-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 mtermediate K from 2-iodo-4-trifluoromethyl-benzoic acid methyl Ester and

cyclobutylzinchromide followed by saponification with sodium hydroxide.
Intermediate AQ: 2,6-Dimethyl-4-trifluoromethyl-benzoic acid

O

HO
F

£ F

Step 1. Preparation of 2.6-Dimethoxv-4-trifluoromethvl-benzovl chloride




WO 2011/023667PCT/EP2010/062281 -45-  oromethyl-phenyl)-4,4-dimethyl-4,5-dihydro-oxazole
(compound B) as a colorless oil. MS(m/e): 288.1 (M+H -) Step 5. Preparation of
2.6-Dimethy1-4-trifluoromethyl-benzoic acid 2-methyl-2-nitro-propyl ester _ 5 To a solution of 415 mg
(2.530 mmol‘jvé)-@,lé{(&?%ﬁe?thyl-4-triﬂuoromethyl-phenyl)-4,4-dimethyl4,5-d)iﬁ57/d71%2-%%?%1f§1in 17 mi
acetonitrile was added 15.3 ml (0.0061 mmol) of aryf).4 mM aqueous Na2-EDTA solution at room
temperature. 1.4 ml (15.30 mmol) 1,1,1-trifluoroacetone was added at once with a pre-cooled syringe.
A mixture of & 45.90 mmol) sodiumbicarbonate and 9.41 g (15.30 mmol) oxone was added
portion-wiseoove a périod of 15 10 minutes. The mixture was stirred for 30 minutes. The reaction
mixture was ith 90 ml water. The aqueous layer was extracted 3 times with dichloromethane.
The combined cts were dried over sodium sulfate, filtered and concentrated in vacuo to provide
477 mg (y: 974 f the title compound as a colorless oil. Step 6. Preparation of 2,6-D
ethyl-4-trifluoromethyl-benzoic acid 15 To a solution of 475 mg (1.488 rnmol)
2,6-dimethy1-4-trifluoromethyl-benzoic acid 2-methy1-2- nitro-propyl esterin 4.7 ml dioxane was added

3 ml (12 8% MRl dakeo e Na QL SgMHONm R IR WA RoRIeAdR,fid 0 Off bath for 24

hours. The dioxane was removed in vacuo. ater and extracted twice

with ethyl(GEetardiatd Bqnd60sbipdicnasoataminaaiwvitarsIBN Bredeswisers 3tines with

dichloromgthaiendheveonbiaes 20 dishlpramethans exirasiavere driad.ovelspdium:syifate, filttered
and cqgncentrated. in vacuo to provide 301 mg (y: 92.7 A)) of the title cpmiound as a Ii%gé?yellow solid.

MS(mie): 217, (0BTt &hea e SRR By {RR G HORT - fAMIBYSIn Aty T B&HsElc Rl The title
compoundf tightirellommsatid aME: ofile mt244HA (M-H), was prepared according to the 25 procedure
described for intermediate AQ frqm 2-(2,6-dimgthpxy- -trifluoromethyl_—pheny.l) 4,4-

dimethy1-2t#-diirdpareicaroleNtShhfy it tbpidktadiaBrgpatdrifa
benzamide

o o
Ho\>(N
H F
o
E F

16 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-
trifftuoromethyl-benzoyl chloride in 12 m! 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(mv/e): 322.2 (M-+H").

Step 3. Preparation of 2-(2.6-Dimethoxy-4-trifluoromethyi-pheny!)-4,4-dimethyl-4,5-dihvdro-

oxazole

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

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



WO 2011/023667PCT/EP2010/062281 -46- Intermediate AS:

2-Cyclopropy1-6-methoxy-4-trifluorometityl-benzoic acid  The title compound, off-white solid, MS:

'TEPZ010/062281

m/e = 258.9%—;‘%)@%% GQrepared according to the procedure described f%rcinterme iate AQ from
y-4-tri

2-(2,6-dimethox
cyclopropylmagnesium bromide as a Grignard reagegnt. Intermediate AT:
2-Difluoromethoxy-6-methoxy-4-trilluoromethyl-benzoic acid Step 1. Preparation of

uoromethyl-pheny1)-4,4- 5 dimethy1-4,5-dihydro-oxazote using

2-Benzylakimbrietathiasywasteiflitr oropthid-benz enitpite: 1R Taatsabaioef 200 umowe; 8dsdaunol)

2 metno, & Ao LUgOTEI-Perzanirlen 2 gL oane under argonal 0%, wa

(4.065 mrﬁ’gﬁlbee%lgfﬁ aiCohol, followe b§/} a dropwise a n

added 425.3 ul
.260 mmol)

potassiumddjzdrmddmmtﬁ@ﬁ)hu[umaiém a‘r_heimivxtvme d@h&eétifnddma@ﬁdfﬁ@mdmmmmd dizen at room
temperatyQEIniohte g FRARNEN MU HAPRAHELINIG 6% )R 6L, TR (eapling. sugpension was

filtered and dried in
5 dichloromethane. The combined extracts were dried over sodium sulfate, filtered and

concentrated in vacuo. The crude light yellow solid (5.27 g) was purified with flash column

chromatography on silica (70 g) eluting with a gradient formed from n-heptane and ethyl acetate
(0 to 50%) to provide 4.8 g (yield: 89.8 %) of the title compound as a white solid. MS(m/e):

304.2 (M+HM.

10 Step 4. Preparation of 2-(2,6-Dimethyl-4-trifluoromethyl-phenyD-4.4-dimethvl-4.5-dihvdro-

oxazole {compound A)

>(\\1
o

And 2-(2-Methoxy-6-methyl-4-trifluoromethyl-phenyl)-4,4-dimethyl-4,5-dihydro-oxazole

{compound B)

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 methylmagnesiuvm bromide solution in diethy! 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 cthyl 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 ehiting with a gradient formed from n-

25 heptane and ethyl acetate (0 to 35%) to provide 419 mg (vield: 31.2 %) of 2-(2,6-dimethyl-4-

trifluoromethyi-phenyl)-4,4-dimethyl-4,5-dihydro-oxazole (compound A) as a white solid.

MS(m/e): 272.2 (M+H") and 532 mg (yieid: 37.4 %) of 2-(2-Methoxy-6-methyl-4-



15 vacuo 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-benzarnide WO 2011/023667PC1/EP2010/062281 -47- To
a solution of‘%gélgy%%@ﬁ%?o mmol) sodium hydroxide in 2 int water and 2 ml ethanol at room
temperature under nitfogen, was added 195 mg (0.635 mmol) 2-benzylox§/gg-/ﬁ¥)§mg/§3§£gﬁl
trifluoromethyl-benzonitrile. The reaction mixture wag heated in a 90C oil bath overnight. The reaction
mixture was cooled to room temperature and 7 ml water was added. The product was 5 collect by

filtration aridiebieghédproviade 1192 mentyh Q3 %)afyde tilecemanund.as B whilesiehdssNMs(m/e): 326.3

(MI-1+). W T, 8{3&@&4{1&2-benzyloxy-6-methoxy-4-trif|uoromethyl-benzoic acid HOO Toa
solution of T.81 (“i@? 1"mmol) nitrosylsulfuric acid in 1.5 ml water at OC under nitrogene, 10 was
added drap Rsion RGRM A BEnAYIOXYT & methaxy,

trifluoromethy gm & Teacton mixture wa or 4

hours. The geaction pixture was poured over ice and extracted with dichloromethane. The combined
organic laygys were dried over sodium sulfate, filtered and evaporated. The crude solid was purified
with flash@alen 8hro
and ethyl acetate (0% =>108% in 15 minutes) to provide 431 mg (y: 64.9 % vyield) of the title
compound as a white solid. HVISF(m/e): 325.1 (M-H) Step 4. Preparation of
2-benzvloxy-6-methoxy-4-trifluoromethyl-benzoic acid methyl ester To a solution of 380 mg (1.165

mmol} 2-Beriz§tdsties ohéitiong-d-Filusrametib dimohy éitrifire 818 hmk-phdtdiretlitfotyimide
under nit@,@&ﬁh%f@%%&%‘f@Fﬁ‘?ﬁ@%ﬁae‘éﬁ%ﬁiéﬁg%&-&ﬁé‘d"ﬂﬁ4%?@.66%‘1091188@3?21% §3fRpnate and 87.2
rog

ul (1.398 mmol) methyliodide. The mixture was stirred under nitrogen for 3 days. The mixture was

poured infGUsAEF e SoliE e FepasteRndatEte oht el sthiraristale! TiuaroRasienayer was
washed onge:add wadate it iercsORIrnge. A mixture of 3.86 g (45.90 mmol)

sodiumbicarbonate and 9.41 g (15.30 mmol) oxone was added portion-wise over a period of 15

18 mumtes. The mixture was stirred for 30 minutes. The reaction mixture was diluted with 90 ml
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-propy! esterin 4.7 ml dioxane was added 3 ml (14.88 mmol) of a 5M agueous 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 HC1 SN 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
E

£ F

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.



WO 2011/023667PCT/EP2010/062281 -48- sulfate, filtered and concentrated in vacuo. The crude light
yellow oil (410 mg) was purified with flash column chromatography on silica (10 g) eluting with a
gradient for -ncptane and ethyl acetate (0% =>10% in 15 min §§) 1{? 52 mg (y:
88.8 %) of t&%ﬂ%}éﬁﬁ%ﬁgfmd as a colorless oil, which crystallized on staufliL in/gpf\ﬁg%}r{n %?341.2 (MH+)
5 Stepb,preparzitionig2-h. thox -&methox1-bemnzaig.acid methyl ester To a solution of 60 mg (0.176
mmol) 2-benzyloxy-6-methoxy-4-trifluorornethyl-benzoic acid methyl ester in 1 ml ethanol under
nitrogen ahtoemdemperatHey vias-apdethBameg (0-HiBuomal: MG aD¥e 2@ mixture was stirred at
room temperature under an hydrogen atmosphere for 4 10 hours. The catalyst was filtered, washed
with dichloroglet e and the filtrate was concentrated in vacuo to provide 38 mg (y: 86.1 A) of the title
compound agia white solid. MS(m/c): 249.0 (M-H). Step 6. Preparation of

2-difluorosrtsth methoxy-4-trifluorornethyl-benzoic acid methyl ester 150 To a solution of 35 mg
(0.140 mino y-6-methoxy-4-trifluoromethyl-benzoic acid methyl ester in 350
ulN,N-dimethylform under nitrogen at room temperature, was added 29 mg (0.210 mmot)
potassium carbonate, followed dropwise by 18.1 ul (0.168 mmol) methyl chlorodifluoroacetate. The

reaction mpive Was eated #a806 p Radh xlfx% 2225‘83.9r@ﬂ%ﬁ%ﬁa&ﬂr@&%ﬁ%’éo@&ﬁ@#ﬁ Jygre added.

Both phases were separated and the organic layer was washed 3 times with water. The organic layer
was driedPBEASEdla SGRdts Htsned as o Aeehirdtdt dimpaliuy-rhderiaasiolwheniad thg) was
purified vwith fiashcolympichmmato gsaphy, O SHFANMAL AL SRR R E TERLALR/NRAZ81

Intermediate AT: 2-Difluoromethoxy-6-methoxy-4-trifleoromethyi-benzeic acid

F
0 O/I\F
HO

0

E F

Step 1. Preparation of 2-Benzvloxv-6-methoxv-4-trifluoromethyl-benzonitrile

N
Il %
Ao A8

F F
F

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 mto 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




-49- (10 g) eluting with a gradient formed from n-heptane and ethyl acetate (0% => 10% in 15 minutes)
to provide 16 mg (y: 38.1 %) of the title compound as a light yellow oil. Step 7. Preparation of
2-Difluorom oxy-4-trifluoromethyl-benzoic acid To a solutio 3 mmol)

2- dlfluorome%}r?cc)?(?/{lg r%};e?t oxy-4-trifluoromethyl-benzoic 5 acid in 1.6 ml d%g‘é{ﬁlg overg%h%? sieve at
room temperature, was added a solution of 20.75.mg (0.849 mmol) LiOH in 0.8 ml water. The mixture
was stirred at room temperature for 4 hours. The solvents were removed in vacuo. The residue was
dissolvedrin avatefianel €3 agiad. mﬂ%ﬁiﬁiwb&ﬁh&mﬁmexawﬁmmmrwa@ 2it#iethwith digsh SM until
pH 1 and extrac ed 3 times with ethyl a The |ned hases W re drjed over sodium
sulfate, filteTRY ARG EB‘%)%? TRed | |n<{cld:§}§9 ?o 8 1219%%%%;) e¥|t_11e compound as
an oil. Mﬁﬁmﬁ@&&ﬂ—%ﬁﬁyﬁtﬁb@mmmm Eaeawﬂpie@%%(hdlzbath overnight The

15eis-2- M&@%’ﬁynﬁxm%%%gél&i DNBoRYIL #)%U;hll%’é e F%%Pc A @J@é“ﬁ‘i 5@10*&%”6%5'3"’3 and

trans-2-methoxy-6-methylsulfanyl-N-2-pyrrolidin-1-yl-cyclohexyl)-4- tr|I oromet benzamide and
2- |v|efhowléxa%bnm@aﬁmwwd(%smpmb%m(mﬁéo@m%ithﬁmﬁ@m@ma@i(ﬁiﬁfewﬁé@lmbdzo B, 380
mg, 1.05 Lwassdisagtyed in 10 mL tetrahydrofuranc. Acetic acid (145 mg, 2.4 mmol) and
pyrrolidine (97 mg, 1.4 mmol) were added and the reaction mixture was stirred Ih at room temperature.
Sodium tgageiorydperaimdsicis (24 mg: d-hamnehvasaadedi avichstirintwi@s continued at room
temperature overnight. The mixture was extracted with 2N sodium carbonate solution and ethyl

i phases were dried on sodium sulfate, 25 filtered and evaporated.
sh chromatography on silica gel

To a solution of 1.81 g (12.81 mmol) nitrosylsulfuric acid in 1.5 ml water at 0°C under nitrogene,

10 was added dropwise a suspension of 463 mg (1.423 mmol) 2-benzyloxy-6-methoxy-4-
trifluoromethyl-benzamide in 2.9 ml dichloromethane. The reaction 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 cthyl acctate (0% => 100% in 15 minutes) to provide 431 mg (y: 64.9 %
vield) 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

F

To a solution of 380 mg (1.165 mmol} 2-benzyloxy-6-methoxy-4-trifluoromethyl-benzoic acid in
20 3.8 mi 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



(dichloromethane/methanol/ammonia 100:0:0 -> 140:10:1) yielded cis-2-methoxy-6- WO
2011/023667PCT/EP2010/062281 -50-

methylsulfanyl-N-2-pyr f'din-1-y|-cyc|ohexy|)-4-trif|uoromethyl-benzamide as a light yellow solid (125
mg, 28 %), : n‘ﬁei%:%{?%.s [(M+H)] and trans-2-methoxy-6-methylsulfanﬁgﬁ/-ﬂz‘?%m” 62281
pyrrolidin-I-yl-cyclohexyl)-4-trifluoromethyl-benzamigle as a light yellow solid (28 mg, 6%), MS: m/e =
417.3 [(M+H); 5Examples 3 and 4

eis-2-Metkylsisfand- N tadyarelisintby e yelobexyd) &H&fl@{pyﬂm&iﬁmﬁ@ Q@& %hrified with

trans-2-Methylsulfanyl-N-(2-pyrrolidin-hyl-cyclohexyl)-4-trifluoromethyl-benzamide ~ and

eis-Z-Metrﬁf} sxu ﬁ%@ﬁ%ﬁﬂ%@tﬁ%ﬁwﬁxﬁa%E&m%@%%wmwmmémi’a@%mme #0%il, MS:

rde = 387¢2hfMedtdii({(ahe - tianGiR-MethyisisifanpltdNid2 3aa ialidin-d8\-eyeliphexid}-dompound as

iflsoromgtoybhenzamisg. s ol MS: mile = 387,72 JMA ) hpgre Prepared in accordance with
p 2from T ' '

the general method of example 1 an

2 metylsdlary wiGmaoreloleniibaranerhrmae piemeniate Olang pyroldine
Example 5 15 eis-2-Methoxy-N-{2-pyrrolidin-I-yl-eyelohexyl)-4,6-bis-trifluoromethyl-benzamide
2,4-Bis(trifluororpethyl)-6-methoxy-benzoic acid (200 mg, 0.69 mmol) was dissolved in 5 mL
dimethylformangde. MyN-Diisopropyl ethyl amine (359 mg, 2.8 mmol) and 047-
azabenzotriazol-1-y1)-N,N,N',N'-tetramethyluronium hexafluorophosphate (264 mg, 0.69 mmol)

OH

To a solution of 60 mg (0.176 mmol) 2-benzyloxy-6-methoxy-4-triftuoromethyl-benzoic acid
methyl ester in | 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/e): 249.0
(M-H).

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

ester

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
chlorodifluoreacetate. 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



10 were added. After 5 minutes of stirring at room temperature cis-2-pyrrolidin-1-ylcyclohexylamine
dihydrochloride (intermediate F) (171 mg, 0.71 mmol) was added. The reaction WO
2011/02366@&;(’)/1%%230%70/062281 -51- mixture was stirred at room temperature overnight. The
solvent was Evaporated off. The residue was taken up in 2N sodium carbSRAEP2BIMEE3Ind ethy!
acetate and was extracted three times with ethyl acgtate. The combined organic phases were dried on
sodium sulfate, filtered and evaporated. Purification of the residue by flash chromatography on silica
gel 5 (dichlorgneethaneimetpampliammaniard80H0:0mznd 40191 vielded #s-2smethaxysN-(2-
pyrrolidin-1.- Ij.(;a{clohex )-4,6-bis-trifluoromethyl-benzamide as a white solid (158 mg, 52 %), MS:
m/c = 4395?2“&‘\9[" PS8 And®7! @) Hidhs e Ry ushiethiel HellawN-(2-pyrro d in-

hyl-cycloh,exyl)-4-tri lluo romethyl10 benzamide ang ]
(+)-eis-2-% .}d?il}l Ov g Of_:x--me -4ty ﬁ C 'i,, H¥-benzamide and
cis-2-MethguysSrnsiosslianyh b2 awseldimylayein e drsiuarametivl-oanzaiss (example
1) was separated on Chira%é;{ AD with E?% isopropand?ir?hep?ahe.wl'hgmﬁ}st e#ﬂ%ng 15 Chantiomer
was (J-CideHL ety MR B ERNST M YN SRR IRy Eg Croteaddydda safsiororhdthyf-menzamide,
the S_ECOT‘(@.SII@HIM[BQHWESIL 0.8 ml water. The mixture was stirred at room temperature for 4 hours,
(+)-C|s-2-g;}gthogy-@methylsuIfa yI-N(2-pyrroI|d|n;I-yI-cycIQhexyI)-4-tr|fluoromethyl-benz_amlde. The
absolute St&FERRBIHILES RS Yidt BetsHinkl EdiRpiasslisnef o water and extracted with
(-)-eis-2-Miethylstin a2y tlidinwyl-e i aexih) Betivpuamesiyl-henzamital antnes
SRRk A A SR D S A S

10 concentrated in vacuo to provide 12.5 mg (y: 15.4 %) of the title compound as an oil. MS(m/c):

284.9 (M-H)
Synthesis of the examples
Examples 1 and 2
15 cis-2-Methoxy-6-methylsulanyl-V-2-pyrrolidin-i-yl-cyclohexyl)-4-triffuoromethyl-

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

trifluoromethyl-benzamide

TS, P
) - O 7T

F‘

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 tetrahydrofuranc. 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 ethy! acetate. The combined organic phases were dried on sodium sulfate,

25 filtered and evaporated. Purification of the residue by flash chromatography on silica gel

(dichioromethane/methanol/ammonia 100:0:0 > 140:10:1) yielded cis-2-methoxy-6-



and cis-2-Methylsulfanyl-N-(2-pyrrolidin-I-yl-cyclohexyl)-4-trifluoromethyl-benzamide (example 3) was
separated on Chiralpak AD with 20 % isopropanol in heptane. The first eluting enantiomer was
(-)-cis-2-met -N-(2-pyrrolidin-1-yl-cyclohexy0-4-trifluoromethyl-benzamide, the 5 second
enantiomer V%Jg%%%%%methylsuIfanyI-N-(2-pyrroIidin-I-yI-cycIohexyl)-4-P1§ﬁ(&8?8}ﬂlgfﬁ§ff-ibenzamide.
The absolute configuration was not determined. _sg. Example 10
eis-2-Methylsulfanyl-N-(2-morpholin-4-yl-eyelohexyl)-4-trifluoromethyl-benzamide 10
cis-N-(2-Amihorayelofiexyl)R-meidiyisuianylodetriijorometynbenzamidefiieimediate.Gw264 mg,

0.79 mmal issol ' mL, acetoniri ssium carbonate (549 mg, 4 mmol) and
bis(2-bror?1gol\§tﬁy e r\é Sz%g]’r%% r%r“ﬁgmeﬂr&eﬁé%%ﬁfgﬁg %H%Brgﬁ%%%g’ﬁ%ﬁ’ﬁfgyﬁﬁrg%&@d overnight.
The solvertwéidievapbeatdehoff ! Fhari8sidomatiad-tekenmigeinswaieh antosthyllidqetateactd was
extractedgﬁe%mgﬁyygtﬂﬁml) cetate. The combined organic phases were 15 dried on sodium
sulfate, filtered and evaporated. Purification of the residue by flash chromatography on silica gel
(dichlgromethane/methanol/ammonia 100:0if a%,}#Q:3 9,11 yielded
cis-2-methylsulfanyl-N-(2-morpholin-4-yl-cyclohexyl)-4-trifluoromethyl-benzamide as a light yellow gum
(218 mg, 68-%yddissuiry O3S [(Medilfin ExP2pleohds2D-4-trifluoromethyl-benzamide and

O B e R A R S R oS pnghaaide WO
cis-N-(2-Amino-cyclohexyl)-2-methoxy-4,6-bis-trifluoromethyl-benzamide (intermediate H) (200 mg,

0.05 mmol) was dissolved in 10 ml. methanol. Acetic acid (0.156 mg, 2.6 mmol) and
2-dadded and the reaction mixture was stirred 5 |h at

cyclopropanesarboxaldghyde (73 mg, 2 ™mmol) wer
room temp re.lSodilym triacetoxyh hydrige (421 mg, 1 mmol) was added at stirring was
continued affroof ter ature overnigtjt. THE mikturd was extracted with 2N sodium carbonate

solution and"sthyl acetat&.Fde combi organicpb&seg were dried on sodium sulfate, filtered and
evaporate rystallization#vith diisop lether and agsmall amount of dichloromethane yielded
cis-N42-(cyclopropylmethyl-amino)-cyclohexyl1]-2-methoxy-4,6-bis-

and

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

trifluoromethyi-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-methylsulfany-N-(2-0x0-

cyclohexyl)-4-trifluoromethyl-benzamide (intermediate D) and pyrrolidine.
Exampie 5

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

Sapsy
AN

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 mmolj and O-(7-

azabenzotriazol-1-y[)-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



10 trifluoromethyl-benzamide as a white solid (83 mg, 36 %), MS: rn/e = 439.3 [(MH)Th

Example 12 cis-N-(2-Azetidin-1-yl-eyelohexyl)-2-methoxy-4,6-bis-trilluoromethyl-bentamide C;1IN N
HF Fcr' Theti und, light yellow solid, MS: m/e = 425.2 [(M+H)], was prepared in
accordance Ovéllﬁﬁﬁzg%ggneral method of example 10 from LCT’T‘P 016/062281
cis-N-(2-amino-cyclohexyl)-2-methoxy-4,6-bistriflugggmethyl-benzamide (intermediate H) and
1,3-dibromopropane. Example 13
cis-2-Methaxy:N-(2nipetdin-lopheyeipbexy)-dve-hishtriffinremethviRenzapide ELMNERE WO
2011/023%%5?3%%%'3121}0319/%%%281, -54- ;I'he'ltitle compound, white sollc‘I,‘MS:l mlt(ai :hr453"2‘[‘(M+H)]'
was preparéd in Accordance R HEGRHE RITHEMYY SHaxARTRYS Herigmextracted three times

cis-N-(2-amihetbytioheiy|F2: methoxyd-4r6abispiftuesometikylb enzatiige fintesntaciae iy and
LS-dibrorz@@ SRIACHAMRIG SARNAAB, h i
5N42-(3-Hy roxy-pyrrOIlidélﬁ-l-yl -cyC ohéélfybﬂf-] igm%%%%‘f-%%%—?ﬂffﬁ}bcr%ﬁ‘?(lethyl-

5 (dichloromethane/methanol/ammonia 100:0:0 -> 140:10:1) yielded cis-2-methoxy-N-(2-
pyrrolidin-1-yl-cyclohexyt)-4,6-bis-trifluoromethyl-benzamide as a white solid (158 mg, 52 %),

MS: m/e = 439.2 [(M+H)"].
Example 6 and 7

(—)—cis—Z—Methoxy-ﬁ—methy]sulfanyle—(Z-pyrrolidin-l—yi—cyclohexyl)—4—triﬂu0romethyl-
10  benzamide and (+)-cis-2-Methoxy-6-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-

trifluoromethyl-benzamide

DAL QA
R - O g :

F

and

cis~2~Meth0xy—6~methyisuifany1—N—2~pyrtr01i.din~1—yi—cyclohexy]_)~4~tr1'ﬂuor0methyl-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-
triffuoromethyl-benzamide, the second enantiomer was (+)-cis-2-methoxy-6-methylsulfanyl-N-
(2-pyrrolidin-1-yi-cyclohexyl)-4-trifluoromethyl-benzamide. The absolute stercochemistry was

not determined.
Example 8 and 9

20 (-)—cis-Z--Methylsulfanyl-N-»(Z-pyrmlidin-1.~yl~cycl0hexyl)-4~triflueromethyl-benzamide and
(+)-cis-2-Methylsulfanyl-N-(2-pyrrolidin-1-yi-cyclohexyl)-4-triflusromethyl-benzamide



ben/amide (2 diastereomers) The title compounds, both light yellow solids, MS: rde = 455.3 KM-FH)'
I, were prepared in accordance with the general method of example 10 from
cis-N-(2-ami%9%(§(% 'k%g%](éq)-z- 10 methoxy-4,6-bis-trifluoromethyl-benzamide ?intermediate H) and
1,4-dibromo-2- u{ano . The 2 diastereomers could be separated by colunfit-& f?f&?ﬁbhy however
the relative configuration was not assigned. 5. Example 16
eis-N-(2-Cyelobutylamino-eyelohexyl)-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-bistrifluoromethyl-benzamide
(intermedi ¢l cygldbutanone. Example 17 2Q.~
IV-R2-(3- SspyHQlidin:1-yl)-eyelo nethaixy-4,6-bis-t uoromethyl-benzamide (mixture of
diastereotneks) WO ‘@ 67PCT/I§P2d§’LO/Ol -95- N-[2-(3 -Hydroxy-pyrro lidin- 1 -y1)- cyclo
,6-1 rNluorométhyil-benzarmide (ixture of 2 diastereomers, example 14 and
15) (200 mg, 0.44minol) wds dissolvedin’ 5 mL dichloremethane. Bis(2-methoxyethyflaminosulfur
trifluoride (205 mg, 0.88 mmol) was added at 5 -78 C. The reaction mixture was slowly warmed up and
stirred at room temperature overﬁfﬁht. The reaction mixture was extracted with 1N NaOH and

dichlorome 41 he combi organic. phases were dried an sodium sulfate, filtered and
evaporaté:éﬁ%un %ﬂ%ﬁgﬁ ?F]Re}%% IH%%thi}%lla" iﬁ%ﬁ%@?ﬁﬁ?@@%ﬁﬁﬁfﬂ@%‘g@Sflzamide (example 3)
(diChIorOMémn@ﬁﬁhaﬁﬁlim&ﬁAB@EtB)ZQiékje@ropanoi in heptane. The first eluting enantiomer
N-((2-(3-fluqrenverelidinsdydirrsiota sz anein o4 it uiomstvihenzamide as g mixture of

5> second cnantiomer was (+)-cis-2-methylsulfanyl-N-(2-pyrrolidin- 1 -yl-cyclohexyl)-4-

trifluoromethyl-benzamide. The absolute configuration was not determined.
Example 10

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

o -
;“N
H F

N

() s

10 cis-N~(2-Amino-cyclohexyl)-2-methylsulfanyl-4-trifluoromethyl-benzamide (intermediate Gy
(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 acctate. The combined organic phases were

15 dried on sodium sulfate, filiered 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—(Cyc10propy1methyiwamino)-cyclohexyl]-2-methoxy-4,6—bisntriﬂuoa‘omethyl-

benzamide



10 diastereomers which was not separated, white solid (49 mg, 24 %), MS: m/e = 457.3 [(M+H)1.
Example 18
eis-N-(2-Cyc&8ljztf}lla/rg5%85eyelohexyl)-2-methoxy-6-methylsulfanyl-4-triIIuoromethylbenzamide 15 The
title compound. ¢10M&ES Bmorphous, MS: m/c = 417.2 [(M+H)1]. was prePardeF i Réatdihnce with the
general method of example 11 from cis-N-(2-amingsgyclohexyl)-2-
methoxy-6-methylsulfany1-4-trifluoromethyl-benzamide (intermediate I) and cyclobutanone. Example
19 eis-2-Ethyl-N-(2-pyrrolidin-I-yl-cyclohexyl)-4-trifluoromethyl-benzamide WO
2011/023667PCT/EP2010/062281 -56- The title compound, white solid, MS: m/e = 369.2 [(M+H)1,

was prepared i ce with the general method of example 5 from
cis-2-pyrrolidia=
2-ethyl-4-(trifhsor

xylamine dihydrochloride (intermediate F) and
zoic acid (CAS 854531-63-8). 5SExample 20
eis-N-lZ-SﬁéﬂydroRy-piperid{n- -yl)-eyelohexyll-2-methoxy-4,6-bis-trifluorometbylbenzamide cis
2-Methoxy=N-2-(4-oxo-piperidin-I-y1)-cyclohexyl]-4,6-bis-trifluoromethyt-benzamide 10 (intermediate J)
008 mg, 0.23 mmol) was dissolved in 5 ml. methanol. Sodium borohydride (16

cis-N-(2-Amino-cyclohexyl)-2-methoxy-4,6-bis-trifluoromethyl-benzamide (intermediate H)
{200 mg, 0.05 mmol) was dissolved in 10 mL methanol. Acetic acid (0.156 mg, 2.6 mmol) and
cyclopropanecarboxaldehyde (73 mg, 1 mmol) were added and the reaction mixture was stirred
5 Ihat 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 sohution and ethyl acetate. The combined organic phases were dried on sodfum sulfate,
filtered and evapm;ated. Crystallization with diisopropylether and a small amount of
dichloromethane vielded cis-N-{2-(cyclopropylmethyl-amino)-cyclohexyl]-2-methoxy-4,6-bis-
19 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

The title compound, light yellow solid, MS: m/e = 425.2 [(M+H)'], was prepared m 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



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 dichloromethanc. The combined organic
phases were,dri ium sulfate, filtered and evaporated. The crude re
cis-N42-(4-hy rlc%?)}-plg%egr?din-I-yO-cycIohexyI]-Z-methoxy-4,6-bis- 15 trifluc%%égt%&)}\ﬁ@gzn%mide, yellow
foam (101 mg, 93 %), MS: m/e = 469.3 [(M-1-H)1]).sExample 21
N-R1RS,2SR)-2-(4,4-Dilluoro-piperidin-1-y1)-eyelohexyli-2-mel.hoxy-4,6-bistrifluoromethyl-benzamide
WO 2011702 366 ¢R G Id 2 0hH0GRA8 M b 7/F kel fifle fmpouh dvashiteysetidn MSoidknsc46h3

KM-FHT1, was prepared jn accord with th neral method of mple 17 from cis
metho N G S I S R A RO (mermeiate )
and bis(2trikiroxysyDanrinode futanfidieridd) BExhmpibragopentane.
N-((IRS,2SR)-2-Cyclopentylamino-cyclohexyl)-2-methoxy-4,6-bis-trifluoromethylbenzamide  The title
compound, off-white foam, MS: m/e = 453 Bigmela)kd ag¢htprepared in accordance 10 with the
general methogl. of- exap@ke x4 1 elidin-1-yI)-cyclohexyl]-2-methoxy-4,6-bis-trifluoromethyl-
cis-N-(2-amino-cyclohexyl)-2-methoxy-4,6-bistrifluoromethyl-benzamide (intermediate H) and
cyclopentanone. Example 23 benzamide (2 diasteréomers)
2-Methoxy-N:MRS,2SR)-2-(tetrahydro-pyran-4-ylamino)-cyclohexyll-4,6-bistrifluoromethyl-benzamide

15 The title pound, gff-white foam, @Q:eoz 4§9.3 [(MH)-1, was prepared in accordance with the
11 from . e
F F

general methpd df
cis-N-(2-aminoycyclotiexyr)- ethoxy-@is ¥I-benzamide (intermediate H) and
and HO

tetrahydrq, 4¢= yran-B-oneF

The title compounds, both light yellow solids, MS: m/e = 455.3 {(M+H) '], were prepared in
accordance with the general method of example 10 from cis-N-(2-amino-cyclohexyl)-2-

10 methoxy-4,6-bis-trifluoromethyi-benzamide (intermediate H) and 1.4-dibromo-2-butanol, The 2
diastercomers could be separated by column chromatography however the relative configuration

was not assigned.
Example 16

cis-V-(2-Cyclobutylaminoe-cyelohexyl}-2-methoxy-4,6-bis-trifleoromethyi-benzamide

13
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-

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

20 N-{(2-(3-Fluero-pyrrolidin-i-yh-cyclohexyli-2-methoxy-4,6-bis-trifluoromethyl-benzamide

(mixture of diastereomers)



WO 2(111/023667PCT/EP2010/062281 -58- Example 24

cis-N-[2-(3- Hydroxy-pyrrolidin I-y1)-eyelohexyl]-2-methoxy-6-methylsulfany1-4-

trlfluorometh?d mide (mixture of 2 diastereomers) HOY--/ 5 The t|t| cﬁﬁﬁ%ﬁ%&g# fght yellow
foam, MS: 433 2 [(WH)], was prepared in accordance with the genera example 10
from cis-N-(2-amino-cyclohexyl)-2-methoxy-6- methyglsulfany1-4-trifluoromethyl-benzamide
(intermediate 1) and 1,4-dibromo-2-butanol. The two diastereomers were not separated. Example 25
10 eis-N-[2-(3-Fluoro-pyrrolidin-l-y1)-cyclohexyl]-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl- benzamlde (mixture of 2 diasteremers) P-4F.N1 y,N) The title compound, light yellow

solid, MS: = 4335. [(M+1 1)], was prepared in accordance with the general method of example 17
Fyd @ pyn-olidin-l-y1)-cyclohexyl] 15

from cis-N-
2-rnethoxyi6-methylsulfapgyi-4-trifluoromethyl-benzamide (example 24) and bis(2-
methoxyethyl)aminosulfur trifluoride. The two diastereomers were not separated. Example 26

N-[2-(3-Hydroxy-pyrrolidin-1-yl)-cyclohexyl}-2-methoxy-4,6-bis-trifluoromethyl-benzamide
{mixture of 2 diastereomers, example 14 and 15) (200 mg, 0.44mmol) was dissolved in 5 mL
dichloromethane. Bis(2-methoxyethyhaminosulfur trifluoride (205 mg, 0.88 mmol) was added at
3 -78 °C. The reaction mixture was slowly warmed up and stirred at room temperature overnight.

The reaction mixture was extracted with IN 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) vielded N-{(2-(3-fluoto-
pyrrolidin-1-yl)-cyclohexyl]-2-methoxy-4,6-bis-trifluoromethyl-benzamide as a mixture of

10 diastereomers which was not separated, white solid (49 mg, 24 %), MS: m/e = 457.3 [(M-+H)"].

Example 18

cis-N-(2-Cyclobutylamino-cyclohexyl)-2-methoxy-6-methylsulfanyl-4-triflucromethyl-

benzamide

=9
o 77

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-trifluoromethyi-benzamide (intermediate T) and cyclobutanone.
Example 19

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



N-RtRS,2SR)-2-(Cyclobutyl-methyl-amino)-eyelohexyll-2-methoxy-4,6-bistrifluoromethyl-benzamide
WO 2011/023667PCT/EP2010/062281 -59-

cis-N-(2-Cy lami -cyclohexyl)-2-methoxy-4,6-bis-trif|uoromethyl-benzamideﬁ({example 16, 118
mg, 0.27 mﬁ%ﬁ%ﬁg%ggélved in 2 mL formic acid. Formaldehyde (36 % %CV’E’EF&#f‘ .gézrsﬁL, 0.81
mmol) was added and the reaction mixture was stigd at 110C over night. The 5 reaction mixture was
basified by slow addition of 10 ml IN sodium carbonate solution. The mixture was extracted three times
with ethyl acetate. The combined organic phases were dried on sodium sulfate, filtered and
evaporated, Purificatign of the residue by flash chromatography on silica gel

(dichloron methano Uammonia 100:0:0 -> 110:10:1) yielded the title compound as a white solid
(46 mg, 38 %), MS =453.2 [(M+H)I]. 10Example 27 N-((
1RS,2SR){2-)sopropylamino-cyclohexyl)-2-methoxy-4,6-bis-trilluoromethyl-benzamide  The title
compound, off-white foam, MS: me = 427.2 [(M+H)1, was prepared in accordance with the general
method of example 11 from cis-N-(2-amino-cyclohexyl)-2-methoxy-4,6-bis15
trifluoromﬁggl;%enzamide (in er_rqeglfiiate H) and acetone. Example 28 . ]

eis-2-Meth%y -1 SR LI PO :y8 i cy Io s iA s b A itFaRSTA B AP E A K mixture of
2 diasterehmensyralVtR0d 3/R2366 WP TdmRRO20/063 BSh-6O-cvinsh it campaundoMPinde = 453.2

[(MH) ], was, prepared.in accordance, with the general method X e 10 f
cis-N-(2-am|I§g?§3%%h xﬁé—%ﬁne&%—)@% ﬁ’ﬁgﬁﬁwéé%rg?ﬁgﬁﬁ%g@‘gg%%iPrlllt'etsnﬂ{”nggjiate H) and
1,4-digromopentane. The two diastereomers \A@{grg%%%oarated.

cis-N-[2-(4-Hydroxy-piperidin-1-yl)-cyclohexyl}-2-methoxy-4,6-bis-trifluoromethyl-

benzamide

F
a F——F
N
H
R F
QT I
oH

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 solﬁtion and dichloromethane. The
combined organic phases were dried on sodium sulfate, filtered and evaporated. The crude
product was pure cis-V-[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)"].

Exampie 21

N-[(1R8,28R)-2-(4,4-Difluoro-piperidin-1-yl)-cyclohexyl]-2-methoxy-4,6-bis-

trifluoromethyi-benzamide




5Example 29
N-((IRS,2SR)-2-Cyclohexylamino-cyclohexyl)-2-methoxy-4,6-bis-trifluoromethylbenzamide  The title
compound, li eI lid, MS: m/e = 467.2 [(M+H)], was prepared in accordance 10 with the
general metho y(]l é&é\éﬁ‘?ﬁe 11 from PCT/EP2010/062281
cis-N-(2-amino-cyclohexyl)-2-methoxy-4,6-bistriflugggmethyl-benzamide (intermediate H) and
cyclohexanone. Example 30 and 31

(+)-eis-N- @rﬁylmmmylﬂiﬁun%ﬁmeh@%%@%@ﬂ%ﬁ@!}s%ﬁéf}%%&éﬁ'HP&Q&H?&Q}’& witgénzamide

and (-)- CIS Iob tyla ino-eyelohexyl)-2-methoxy-6- meth ylsulfanyl-4-
trifluorometh 5%0 AL t W@nggiifbg%%cf%ﬁq@p?@ﬁ%@?éi P‘Bi“dm“l YD -cyclohexyl]-

enza

cis-N-(2- Gy@fbbtttylhxmmnedyyﬂd)hwhu?emﬂﬁﬁwq&ﬂnﬁﬂﬂulgw@waﬁ&gmgmmpgpzamlde
(examplet}%}g@? separated on Chiralpak AD with 5 % ethanol in heptane. The first eluting enantiomer
was (+)-cis-N-(2-cyclobutylamino-cyclohcxyl)-2-methoxy-6-methylsulfanyl4-trifluoromethyl-benzamide,
the se¢ond enantiomer was (-)-cis-N-(2- cyclobﬁgygg[giggﬁ cyclo hexyl)-2-methoxy-6-methylsu
Ifany1-4-trifluoromet hyl-benzamide. The absolute configuration was not determined. Example 32

2-MethoxyeN BB RPRICA(ispcabydinntblepygiedyl amibmb ey sy dnd frdiniflioromethyl-benza

mide 10 benzamide

The title compound, off-white foam, MS: m/e = 453.2 [(M+H)'], was prepared n 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

Z-Methoxy—N—[(1RS,ZSR)-2n(tetrahyd,r0-pyran-4-—ylamino)-cyclohexy}}-4,6-bis-

trifluoremethyl-benzamide

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-

trifluoromethyli-benzamide (intermediate H) and tetrahydro-4H-pyran-4-one.

20



The title compound, white foam, MS: m/e = 485.3 [(M+H)1, was prepared in accordance with the
general method of example 11 from

cis-N-(Z-amlgp cI:I1 0%3(652) -2-methoxy-4,6-bistrifluoromethyl-benzamide (intermediate H) and
tetrahydro-4H-thiopyran A-one. Example 33 and 34 15 PCT/EP2010/062251
(-)-eis-N-(2-Cyclopentylamino-cyclohexyl)-2-methqQxy-4,6-bis-trifluoromethyl-benzamide and
(+)-cis-N-(2-Cyclopentylamino-cyclohexyl)-2-methoxy-4,6-bis-trifluoromethylbenzamide and
cis-N-(2-Cyclopentylamino-cyclohexyl)-2-meth@x\:ffeaig-trifluoromethyl-benzamide (example 20 22)
was separated on Chiralpak AD with 3 % ethanol in heptane. The first eluting enantiomer was
(-)-cis-N- (ﬂ%%[@ﬂérﬂ;ﬂamwep@ycwidw;ybmelhbmﬂ-G-Mstm'bﬁycmmeﬁlsndmrﬁgzmﬂde, wO
2011/023 /062 1 -62- the Sf nantiomer was

(O-cis-N- (gég/%%%{é%%ﬁgrjﬁ%ﬁgc i(%\1)'!(}3’1/ slrf me %&%ﬁeﬁeg%lsts Ifluoromethyl-benzamide. The absolute
configuration was not determined. Example 35
N-[(1RS,2SR)-2-(2,5-Dimethyl-pyrrolidin-I-y1)-cyclohexyl1-2-methoxy-4,6-bis5

trifluorome enzamige (mixture of 3 diastereomers) The title compound, MS: mie = 467.3 [(WHIT
was prepa ce with the general method of example 10 from
cis-N-(2-aming-cycl -methoxy -4,6-bis-trifluoromethylbenzamide (intermediate H) and

2,5-dibrom xane!l The 3'didstereomers were not separated. 10Example 36
N-41RS ZSR) -2-Pyrrolidin-1-yl-eyelohexyl)-2,4-bis-trifluoromethyl-benzamide cN)

5 The title compound, light yellow foam, MS: m/e = 433.2 [(M+H) ], was prepared in accordance
with the general method of example 10 from cis-N-(2-amino-cyclohexyl)-2-methoxy-6-
methylsulfanyl-4-trifluoromethyl-benzamide (intermediate 1) and 1,4-dibromo-2-butanol. The

two diastereomers were not separated.
Example 25

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

triflusromethyl-benzamide (mixture of 2 diasteremers)

DA
7T

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-yh)-cyclohexyl}-
15 2-methoxy-6-methylsulfanyl-4-trifluoromethyl-benzamide (example 24) and bis(2-

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

N-[(IRS,25R)-2-(Cyclobutyl-methyl-amine}-cyclohexyl]-2-methoxy-4,6-bis-

trifluoromethyl-benzamide



The title compound, white solid, MS: m/e = 409.3 [(M+H)1, was prepared in accordance with the
general method of example 5 from cis-2-pyrrolidin-1 -yl-cyclohexylamine dihydrochloride 15
(iotelmediat g d2.4- bls(trlfluoromethyl)benzom acid. Example 37

2-Methyl-N ((92{ 65 pyrrolidin-l-yl-cyclohexyl)-4-trilluoromethyl- -benzAMIdE HNeye2281
2011/023667PCT/EP2010/062281 -63- CN) The tifle compound, white solid, MS: ink = 355.2 [(MH)],
was prepared in accordance with the general method of example 5 from
cis-2-pyrrolidin-I-yl-cyclohexylamine dihydrochloride (intermediate F) and
2-methyl-4-trifluoromethyl-benzoic acid (CAS 23984-82-9). 5Example 38

N-((IRS,2S Cyelopéntylamino-eyelohexyl)-2-methoxy-6-methylsulfany1-4-

trifluorometh P-40NH C:rNH  The title compound, light yellow solid, MS: m/e = 431.3
[(M+11)], pre ccordance 10 with the general method of example 11 from
cis-N-(2-amino-cycldhexyl)- 2- -methoxy-6- methylsulfany1-4-trifluoromethyl-benzamide (intermediate 1)
and cyclopentanone.

cis-N-(2-Cyclobutylamino-cyclohexyl)-2-methoxy-4,6-bis-trifluoromethyl-benzamide (example
16, 118 mg, 0.27 mmol) was dissolved in 2 mL formic acid. Formaldehyde (36 % in water, 0.06
mL, 0.81 mmol) was added and the reaction mixture was stirred at 110 °C over night. The

5 reaction mixture was basified by slow addition of 10 ml IN sodium carbonate solution. The
mixture 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 -> 110:10:1) vielded the title compound
as a white solid (46 mg, 38 %), MS: m/e = 453.2 [(M+H) ].

10 Exampie 27

N-{(1RS,28R)-2-Isopropylamino-cyclehexyl)-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-

153 trifluoromethyl-benzamide {intermediate H) and acetone.
Example 28

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

benzamide (mixture of 2 diastereomers)



Example 39 and 40
(+)-N-(2-Cyclopentylamino-cyclohexyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-  benzamide
and (-)-N-(2-Cyc lamino-cyclohexyl)-2-methoxy-6-methylsulfany1-4- 15 ,
trifluoromethﬁﬁaiegn%%%n% & WO 2011/023667PCT/EP2010/062281 -64- ¢ 1/EF2010/062281
N-((1RS,2SR)-2-Cyclopentylamino-cyclohexyl)-2-mgthoxy-6-methylsulfanyt-4-trifluoromethylbenzamid
e (example 38) was separated on Chiralpak AD with 4% ethanol in heptane. The optical rotation and
the absolute configuration of the 2 enantiomers were not determined. Example 41 5
N-((1RS,2SR)-2-Benzylamino-cyclohexyl)-2-methoxy-4,6-bis-trifluoromethyl-benzamide.  The title

compound, rless , MS: mile = 475.3 [(M+H)+], was prepared in accordance with the general
method of e m cis-N-(2-amino-cyclohexyl)-2-methoxy-4,6-bistrifluoromethyl-benzarnide
) dehyde. 10Example 42 and 43

(intermedia@ljrl 1 ben:
(-)-cis-2-Ethyl-N-(2-pyrrolidin-l-yl-cyclohexyl)-4-trifluoromethyl-benzamide and (+)-cis-2-
Ethyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluorometbyl-benzamide a

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

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

N-((1RS,25R)-2-Cyclobexylamino-cyelohexyl)-2-methoxy-4,6-bis-trifilucromethyl-

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-Cyelobutylamino-cyclohexyl)-2-methoxy-6-methyisulfanyl-4-trifiuoromethyl-
benzamide and (-)-cis-N-(2-Cyciobutylamino-cyclohexyl)-2-methoxy-6-methylsulfanyi-4-

15 triflueromethyl-benzamide

and



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-%zé?-S%rfz%g,;n-I-yl-cyclohexyl)-4-trifluoromethyl-benzamide, tlr;e second enantiomer was
(+)-cis-2-ethyl- ? -pyn-olidin-I-yl-cyclohexyl)-4-trifluoromethyl-benz mide. q’%%ﬁ%?ﬁ%%séonﬁguration
was not determined. Example 44 WO 2011/023664RCT/EP2010/062281 -65- The title compound,
colorless oil, MS: mie = 568.1 [(M-(H)], was prepared in accordance with the general method of

?Xample ﬂ;ik-mq%%@ywnm@yal%@z&maﬂzﬁﬁmgwﬂe@hpmnm?gammeﬂlm@ﬁ&ﬁgmide
intermedjate H).and N-ten-hutoxycarbonyl-4-piperidone. 5Ex S .

cis 2Oy R B IR PRy AR o ho e gl s b b Hpound,
white solidiuMg; amiatoB81v8:§(M)+-E1)})\Was prieparddrirnacoaidancd vithdte getenatimietitdyof
example 3 srespvmelidin1ylsgvclohexylamine dihydrochloride 10 (inteimediate F) and
2-cycloprgg§%ﬁ:{£€)—%n u%gn%{r%)g%t] i?r}%dghg%%eac&(? (?ﬁteﬁr%%ga%{gs}%s o ﬁ?zlcygf&% @ﬁ nl%xample 46
eis-N-{2-Cydpenbiamptboaychoneiyilsaiayeidprofyaramgiinbboniethiie bEhz smidige  The title

compoungyyelawisalids Msr dalemmaa.3 [(M+H)1, was prepared in accordance with 15 the general
method of example 11 from cis-N-(2-amino-cyclohexyl)-2-cyclopropy1-4- trifluoromethyl-benzamide

(intermediate L) and cyclopentanone. WO 201}3{@g3s63P CT/EP2010/062281

2-Methoxy-N-[(1RS,28R}-2-(tetrahydro-thiopyran-4-ylamino)-cyclohexyl|-4,6-bis-

trifluoromethyl-benzamide

16
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-

berzamide

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-trifluoromethyi-benzamide,



-66- Example 47 and 48
(-)-cis-2-Cyclopropyl-N-(2-pyrrolidin-l-yl-cyclohexyl)-4-trifluoromethyl-benzamide and

(+)-eis-2- Cy ‘E?éé‘\“’z pyrrolidin-l-yl-eyelohexyl)-4-trifluoromethyl- bew%zﬁ&%%

cis-2- Cyclopropy -(2-pyrrolidin-I-yl-cyclohexy )-4-thfluoromethyl-benzamide (example 415) was
separated on Chiralpalc AD with 10% ethanol in hgptane. The first eluting enantiomer was
(-)-cis-2-cyclopropyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide, the second
enantiomem@sr(ctmﬁ%ﬁyﬁkowqpybﬂw@wm&&mwmy@leﬁ@wﬁQMmme&Menzamide. The

absolute ECE?% quurat as no did jehr ngo?u 61:(3!)5 1l le g’”

N-Ms-(2- ?opr plperl amino eye exy ?lo%}cﬂnénﬁlstrlfluoromethyl benzamide
The title compound, light yellow solid, MS: m/eEm§IQi§r§3[§M+H)] was prepared in accordance 15 with
the general method of example 11 from

cis-N-(2- @ch(mgyﬂmgx@@ﬂnﬁk@@fwﬁ@mﬁﬁmm@@amémnzmmﬁﬂwwmﬁdIate H) and
1- cyclopropﬁl 4 plperldone Exa

N-[eis?2-HIRREEOMsHbat |&W@W&?ﬁlﬂﬂ¥%&ﬁé)@}ﬁ§2@m@ﬁ’ﬁ& 4,6-bis-trifluoromethylbenzamide WO
2011/023667PCT/EP2010/062281 -67- The title compound, light yellow solid, MS: m/e = 510.4
[(M+H)1, was prepared in accordance with the general method of example 11 from
cis-N-(2-amino-cyclohexyl)-2-methoxy-4,6-bistrifluorornethyl-benzamidc (intermediate H) and
1-acety1-4- |do e-5Example 51

The title compound, MS: m/e = 467.3 [(M+H)"], was prepared in accordance with the general
method of example 10 from cis-N-(2-amino-cyclohexyl)-2-methoxy-4,6-bis-trifluoromethyl-

benzamide (intermediate H) and 2,5-dibromohexane. The 3 diastercomers were not separated.
10 Example 36

N-((1RS,25R)-2-Pyrrolidin-1-yl-cyclohexyl)-2,4-bis-triflnoromethyl-benzamide

&
e
N
i
L) F
\7 i F

The title compound, white solid, MS: mve = 409 3 [(M+H) ], was prepared in accordance with
the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclohexylamine dihydrochloride
[5  (intermediate F) and 2,4-bis(trifluoromethylybenzoic acid.

Example 37

2-Methyl-N~{(1RS,2SR)-2-pyrrolidin-1-vl-eyelohexyl)-4-trifiuoromethyl-benzamide



2-Methyl-N-((cis-2-pyrrolidinThyl-cyclohexyl)-4,6-bis-trifluoromethyl-benzamide  The title compound,
white solid, MS: m/e = 423.2 [(M+H)1, was prepared in accordance with the general method of
example 5 fr [s-2-pyrrolidin-1-yl-cyclohexylamine dihydrochloride 10 (intermediate F) and
2-methyl-4,6%§s r§ %é%gragrﬁethyl)benzoic acid (CAS 895580-37-7). PCT/EPZOW%ZZQ]Example 52
2-Methylsulfanyl-N-((cis-2-pyrrolidin-1-yl-cyclohexyd)z4,6-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-methylthig-4,6-bis(trifluoromethyl)benzoic acid (CAS 896120-49-3). WO

2011/0230'I°/E 2010/062281 -68- Example 53 and 54

(-)-N-cis-(2-LCyclop lamino-cyclohexyl)-2-cyclopropy1-4-trifluoromethyl-benzamide and
(+)-N-eis-(\2_—§2yclope tylarino-eyelohexyl)-2-eyclopropyl-4-trifluoromethyl-benzamide 5and
cis-N-(2-Cyclopentylamino-cyclohexyl)-2-cyclopropyl-4-trifluoronnethyl-benzamide (example 46) was
separated on Chiralpak AD with 2 % ethanol in heptane. The first eluting enantiomer was
0-N-cis-(2-¢yclopentylamino-cyclohexyl)-2-cyclopropy1-4-trifluoromethyl-benzamide, the second
enantiom ﬁ%\fé’: e@?—WB@‘EQWﬁO“BE‘ﬂT%ﬁWS-’E roReYF DLy i8R 4. prcordance with
trifluorométhytenzacide of be:atpso LitRe0filigupaiiodvas-not desasinetinE Yaipiechlride
2-Methoxy-6-methylsulfanylsN- S,2SR)-2-pyrrolidin-hyl-cyclo -4- trillyuoromethyl-benzamide
15 The tit m%é’?%%%ﬁgg 6?(%{V\2/F1 g%ﬁ-ﬁ/l@@ e ﬁg‘g@ f(ﬁ% ﬁ“@a@é@é&’é& #%Cordance with the

general method of example 1 and 2 from 2-me§}%¥§$— thylsulfanyl-N-(2-oxo-cyclopentyl)-4-
trifluoromethyl-benzamide (intelmediate M) and pyrrolidine. The cis- and trans-isomer could be

separatechby GRLIRR RHronadpeReARniFeRIIIRRE)-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl-benzamide

-
Earsy
NH F
Cr SE & 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 (-}-N-(2-Cyclopentylamino-cyciohexyl)-2-methoxy-6-methylsuifanyl-4-

15 trifluoromethyl-benzamide

g O g
N N
[ F ht i F
¥ F
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and



20 N-((laS,2SR)-2-Dimethylamino-cyclopenty1)-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide WO 2011/023667PCT/EP2010/062281 -69- The title compound, brown
gum, MS: m/‘%g 3}7]7(.]233é§|§/I-E1-1, was prepared in accordance with the general method of example 1
and 2 from 2:metnoXy-6-methylsulfanyl-N-(2-oxo-cyclopenty1)-4- trifluoroﬁmwﬁ’%ﬂde
(intermediate M) and dimethylamine. The cis- and_gans-isomer could 5 be separated by column
chromatography. Example 57
6-R1SR,2ZRE)RS(ZIMpthoxyrienstaisidiaryd i il ormetiyb bRz oMamIR - trifluoromethyl-
cyclopen%lfi-Zﬁ- ia/%a-rsrgiro[ 31heptane-2-carb%>%gg acid ten-bué))/l ester 10 The title compound,
brown guiti RISV ASEBRIS %Mﬂﬁgﬁ’%%dﬁ%ﬁ i addordhrce sHhamehi Yepiars) Wéthod of
example bmirdl 2dtoion 2 elthakyeGrm eshyilsutany lo N2 Dxereysioge Riyk) bt tiflbenasaethyl-benzamide
(intermediate M) and 2,6-diazaspiro[3.3]heptane-2-carboxylic acid 1,1-dimethylethyl ester
ethanedioate (CAS 1041026-71-4). The cis- adikampk-isbmer could be separated by column
chromatography. 15Example 58 and 59
(-)-2-metr?tﬁa@g%?@ﬁ%&%ml%m@w&wﬁnﬁ:@}m@hﬂ@mﬁiﬂwmbbﬁz@mﬂ'@ and
(+)-2-Methoxy-6-methylsulfanyl-N-(2-pyrrolidin-I-yl-cyclopentyl)-4- trifluoromethyl-benzamide WO
2011/023667PCT/EP20101062281 -70- and

2-Methoxy- thylsulfariyl-N-((1RS,2SR)-2-pyrrolidin-I-yl-cyclopenty1)-4-trifluoromethylbenzamide
(example Sm

d on Chiralpak AD with 2 % isopropanol in heptane. The first eluting
enantiomer was (<) /-6-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopenty1)- 5
4-trifluoromethyt-b&€nzamidé€, the second cnantiomer was ()-2-mathoxy-6-methylsulfanyl-N-(2-
pyrrolidin- -cyclopentyl)-4-trifluoromethyl-benzamide. The absolute configuration was not
determined.

The title compound, colorless gum, MS: m/e = 475.3 [(M+H)'], was prepared in accordance with
the general method of example 11 from ¢is-N-(2-amino-cyclohexyl)-2-methoxy-4,6-bis-

trifluoromethyl-benzamide (intermediate H) and benzaldehyde.
10 Example 42 and 43

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

Q0 D0

and

cis-2-Bthyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide (example 1) was

15 separated on Chiralpak AD with 3 % isopropanol in heptane. The first eluting enantiomer was (-
J-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-triflucromethyi-benzoviamine)-cyclohexylamino]-piperidine-1-

carboxylic acid ferr-butyl ester



Example 60 2-Methoxy-6-methylsulfanyl-N-((1RS,2SR)-2-morpholin-4-yl-cyclopenty0-4- 10
trifluoromethyl-benzamide The title compound, white solid, MS: m/c = 419.1 [(M+H)], was prepared in

accordance Wi&hzgh% ‘%gg(e]ral method of example 10 from N-((1 RS, '
2SR)-2-amin0-cyelopEnty 1)-2-methoxy-6- methylsulfany1-4-trifluoromethyl HeRE4MIEEitermediate 0)

and bis(2-bromoethypether. 15Example 61 -65-
N-41RS,2SR)-2-Cyclobutylamino-cyclopenty0-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide WO 2011/023667PCT/EP2010/062281 -71- The title compound, white
solid, MS: mie = 403.4 [(M+H)1, was prepared in accordance with the general method of example 11

from N-((1RS, 2S -gmipo-cyclopentyl)-2-methoxy-6- methylsulfany1-4-trifluoromethyl-benzamide
(intermediate 0) anghe tanone. 5Example 62 and 63

(-)-cis-N-(:8<C uty ’yclopentyl)-2-methoxy-6-methylsuIfany1-4-trifluoromethylbenzamide
and (+)-cis-Ne(*2<Cyclobutylamino-cyclopenty1)-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide and 10
NA1RS,2SR)-2-Cyclobutylamino-cyclopentyl)-2-methoxy-6-methylsulfany1-4-trifluoromethylbenzamid
c (example 61) was separated on Chiralpak AD with 10 % ethanol in heptanc. The first eluting

enantiome¥, Was.(=)-CiS; N:4-2-6) 6] lapaing;cyc. |)-2smethoxy-6- .. i
methylsuI%%@ﬁ%%%@%éﬁ%?%%ggg E}é}ﬁnﬁ%‘ﬁﬁe ﬁ%@@%ﬁ%m‘ﬁﬁa&%ﬂ? r(?%f%i‘é‘ff\?-"’(?%‘lce with

Cyclobutyfngristel peibessiigxenmisthb s piethyRatdmyicaclobioroidRethiiderzamide. The 15
absolute ﬁ@ﬂﬁkﬂ@?ﬁé@?lW@@zﬁ%Mﬁf@fﬁ@ga@mrﬁm@\.@%rﬁbutoxycarbony1-4—piperidone.

> Example 45

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

og

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-cyciopropyl-4-trifluoromethyl-benzoic acid (intermediate K).
Example 46

cis-V-(2-Cyclopentylamino-cyclohexyl)-2-cyclopropyl-4-trifluocromethyl-benzamide

Oy gt
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.



NA(1RS,2SR)-2-(3-Hydroxy-pyrrolidin-l-y1)-cyclopentyl]-2-methoxy-6-methylsulfany1-4-
trifluoromethyl-benzamide (mixture of 2 diastereomers) WO 2011/023667PCT/EP2010/062281 HO
The title com‘gound colorless gum, MS: m/e = 419.2 [(M+1-1)1, was prepared in accordance with the
general metfiod of1 example 10 from N-((1RS, 2SR)-2-amino- cyclopentyl)PEWé)ﬁ?(’ﬁ(yﬁéz
methylsulfany1-4-trifluoromethyl-benzamide (intermgdiate 0) and 1,4-dibromo-2-butanol. 5Example 65
N-((1RS,2SR)-2-Cyclopentylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide The title compogrdniffewhisggald, MS: m/e = 417.3 [(M+H)1, was
prepared in accordance 10 with the general method of example 11 from N-((1RS,

2SR)-2-afrjndse3lopiepiypbyRNrethoxsobdimatyyevtiamydyi-drifiidioroaibylwannamite: (inie/mediate 0)

d |
Moo R RN G pysidin vk cylohexyt)-d-tritoromethL-benzamida

trifluoromethyl-benzarnide

@/“ I Ow

and

5 cis-2-Cyclopropyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide (example 45)
was separated on Chiralpak AD with 10 % ethanol in heptane. The first eluting enantiomer was
(-)-cis-2-cyclopropyl-N-(2-pyrrolidin- 1-yl-cyclohexyl)-4-trifluoromethyl-benzamide, the second
enantiomer was (+)-cis-2-cyclopropyl-N-(2-pyrrolidin- 1-yl-cyclohexyl)-4-triflucromethyl-
benzamide. The absolute configuration was not determined.

16 Example 49

N-[cis-(2-(1-Cyclopropyl-piperidin-4-ylamino)-cyclohexyl]-2-methoxy-4,6-bis-

triflueromethyl-benzamide

The title compound, light yellow solid, MS: m/e = 508.3 [(M+H)], was prepared in accordance

HIZ

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/EP201011162281 -73- The title compound, white solid, MS: m/c = 433.2
[(M-h1-1)1, was prepared in accordance with the general method of example 11 from N-((1RS,
2SR)-2-aming-cyclopenty1)-2-methoxy-6- methylsulfanyl-4-trifluoromethyl-benzamide (intermediate 0)
and tetrahycr(]‘r%qlggl%ij%:é%i-one. Example 67 5 %cw EP2010/862281
N-KIRS,2SR)-2-(3-Fluoro-pyrrolidin-1-y1)-cyclopengyl-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide (mixture of 2 diasteremers) The title compound, light yellow solid, MS: m/e
=421.1 [(M+H)1, was prepared in accordance with the general method of example 17 from

N-R1RS,2SR)-2-Q-hydroxy-pyrrolidin-I-y1)- 10
cyclopentyl]-2-x -6-methylsulfany1-4-trifluoromethyl-benzamide (example 63) and bis(2-
methoxyethyl)aminosul ifluoride. The two diastereomers were not separated. Example 68 and 69
(-)-N-(2-Cycl tylaniinoze Bpentyl)-2-methoxy-6-methylsuIfanyl-4-trif|uor_omethylbenzamide and
(+)-N-(2-C cmﬁntylarﬁino-cchIopenty0-2-methoxy-6-methylsuIfanyl-4- 15 trifluoromethyl-benzamide
and N-((1RS,2SR)-2-Cyclopentylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl1-4-
trifluoromethyl-benzamide (example 65) was separated on Chiralpak AD with 5% ethanol in heptane.
The first eluting cnantiomer was (-)-N-(2-cyclopentylamino-cyclopentyl)-2-methoxy-6- 20
methylsu |4 \Lg[% g g ide, Ql tiormer was WO ..
2011/023%%87)%?%1&;&'); 2(%-%% )241[2 %W%E{E IHBE ﬁg(g Qqu SQ%NQF@??, V&%g pI'de!’Cd i 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.

L

Example 51

2-Methyl-N-{{cis-2-pyrrolidin-i-yl-cyclohexyl)-4,6-bis-triflucromethyl-benzzamide

Q :

N
F. F
&£ F

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(trifluoromethylibenzoic acid (CAS 895580-37-7).

Example 52

2-Methylsulfanyl-NV-((cis-2-pyrrolidin-1-yI-cyciohexyl)-4,6-bis-triflucromethyl-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).



-74- cycloperitylamino-cyclopentyl1)-2-methoxy-6-methylsulfany1-4-uoromethyl-benzamide. The

absolute configuration was not determined. Example 70
eis-2-1Vlethgxy-N- %} olidin-I-yl-cyclopenty1)-4,6-bis-trilluoromethyl-benzamide 5 The title
compound, w |té};§§) éx S: m/e = 425.2 [(M+H)+1, was prepared in acco]:r%zg%cpéz%{f{ﬁﬁfﬁselgeneral

method of example 5 from cis-2-pyrrolidin-1-yl-cyclggentylamine (intermediate Q) and
2-methoxy-4,6-bis(trifluoromethyphenzoic acid. Example 71 10
2-Methoxy-6-methylsulfanyl-N-R1RS,2SR)-2-(4-oxo-piperidin-1-y1)-cyclopenty11-4-
trifluoromethyl-benzamide The title compound, yellow gum, MS. m/e = 431.3 [(M-1-111, was prepared
in accordance with the general method of iltermphiateakdréh N-((1RS,
2SR)-2-amino-cyclopentyl)-2-methoxy-6- 15 methylsulfany1-4-trifluoromethyl-benzamide
(intermediz2rVoliu Gyelenantiienipe-aveiebpiydrdieralepicanuk4 xifppearthyl-benzamide and
CiS'Z'MetMJN—'&%@M@@JBe]ﬂ)ﬁ%ﬁﬁﬁl@%ﬁf&'ﬂéﬁrﬁCE“&?ERJBPJ(PﬂZ@-%HﬁWQ%eWQ—benzamide
2011/023667PCT/EP2010/062281 -75- The title compound, yellow gum, MS: ink = 341.3 [(M+H)1,
was prepared in accordance with the general method of example 5 from
cis-2-pyn-olidin-1-yl-cy¢lgpentylamine (intermed e Q) and 2-methyl-4-trifluoromethyl-benzoic acid
(CAS 23984-82-9). )

5 and

c1s-N-(2-Cyclopentylamino-cyclohexyl)-2-cyclopropyl-4-trifluoromethyl-benzamide (example
46) was separated on Chiralpak AD with 2 % ethanol in heptane. The first eluting enantiomer
was (-}-N-cis-(2-cyclopentylamino-cyclohexyl)-2-cyclopropyl-4-trifluoromethyl-benzamide, the
second enantiomer was (-)-N-cis-(2-cyclopentylamino-cyclohexyl)-2-cyclopropyl-d-

10 trifluoromethyl-benzamide. The absolute configuration was not determined.
Example 55

2-Methoxy-6-methylsulfanyl-V-{(1RS,2SR)-2-pyrrolidin-1-yI-cyclopentyl)-4-

trifluoromethyl-benzamide

ape?
O 7

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-cyclopentyi)-4-
trifluoromethyl-benzamide (intermediate M) and pyrrolidine. The cis- and trans-isomer could be

separated by column chromatography.
Example 56

20 N-((1RS,25R)-2-Dimethylamino-cyclopentyl)-2-methoxy-6-methylsuifanyl-4-

triflucromethyl-benzamide



5Example 73 N-(eis-2-Pyrrolidin-I-yl-eyelopentyl)-2,4-bis-trifluoromethyl-benzamide  The title
compound, yellow solid, MS: m/e = 395.2 [(M-EF1)1, was prepared in accordance with the general
method of e le 5 from cis-2-pyrrolidin-l-yl-cyclopentylamine (intermediate Q) 10 and
2,4-bis(trif|ugg‘&%}eltﬁyﬁﬁﬁe?zoic acid. Example 74 ?%T!EQ 010/062281
N-[(1RS,2SR)-2-(4-Hydroxy-piperidin-l-y1)-cyclopestyll-2-methoxy-6-methylsulfanyl-4-
trifluoromethyl-benzamide 0 15 The title compound, white foam, MS: m/c = 433.4 [(M+H)], was
prepared in accordance with the general method of example 20 from
2-methoxy-6-methylsuIgmyl-N-R1RS,28R)-2-(4-oxopiperidin-I-yl)-cycIopentyII-4-trif|uoromethyl-benza
mide (example 70}. WO 2011/023667PCT/EP2010/062281 -76- Example 75

cis-2,6-Dimgthyt-N- rrolidin-1-yl-cyclopentyl)-benzamide The title compound, white solid, MS: ink
= 287.3 [(M*)1, ared in accordance with 5 the general method of example 5 from
cis-2-pyrrolidin-1- ehtylamine (intermediate Q) and 2,6-dimethyl benzoic acid.

Example 76 cis-2-Methylsulfanyl-N-(2-pyrrolidinThyl-cyclopentyl)-4-trifluoromethyl-benzamide 10 The
title compound, light yellow oil, MS: nile = 372.2 [(NEW)], was prepared in accordance with the general
method of fXAMRIEmHIRNE, TPyl id Hry=cyelopgrivaming (earmerialt hadyith the

2-methylsulfany1-4-triflugromethyt-benzoic acid (intermediate C).
general method of example [ and 2 from 2-methoxy-6-methylsulfanyl-N-(2-oxo-cyclopentyl)-4-

trifluoromethyl-benzamide (intermediate M) and dimethylamine. The ¢is- and trans-isomer could

5 be separated by column chromatography.
Example 57

6-[(1SR,ZRS)-2-(2-Methoxy-6-methyisulfanyi-4-trifinoromethyl-benzoylamino)-
cyclopentyl]-2,6-diaza-spiro{3.3]heptane-2-carboxylic acid ferr-butyl ester

AN

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[3.3theptane-2-carboxylic acid
I,I-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-yi-cyclopentvl)-4-trifleoromethyl-
benzamide and (+)-2-Methoxy-6-methylsulfanyl-N-(2-pyrrolidin-1-yi-cyclopentyl)-4-

triﬂuommethy]——benzaﬁtide



Example 77 cis-4-Chloro-2-methyl-N-(2-pyrrolidin-l-yl-cyclopentyl)-benzamide 15 The title compound,
light brown viscous oil, MS: m/e = 307.2 [(M-FH)'], was prepared in accordance with the general
method of e f cis-2-pyrrolidin-l-yl-cyclopentylam ne (intermediate E;)ﬁe;nd
4-ch|oro-2-m)§e%§|]§ﬂ§é%22%%3 acid. WO 2011/023667PCT/EP2010/062281 -7 Bi¥8%and 79
(-)-N-(2-Pyrrolidin-I-yl-eyelopenty1)-2,4-bis-trilluoromgthyl-bentamide and (+)-N-(2-
Pyrrolidin-I-yl-cyclopenty1)-2,4-bis-trifluoromethyl-benzamide and 5
N-(cis-2-Pyrrolidin-l-yl-cyclopenty1)-2,4-bis-trifiuoromethyl-benzamide (example 72) was separated on
Chiralpak AD with 2 % ethanol in heptane. The first eluting enantiomer was

(-)-N(2-pyrrgtidin-| Clopentyl)-2 A-his-t iflugf’omethyl-benzamide, the second enantiomer was
(-N-(2-pyrr ) IopFentyO-Z, Yois-t eFthyI-benzamide. The absolute configuration was

not deternﬂlgd. 1Q N

cis-2-Ethyl= -(2-p)}rrolidiﬁ-l—%/l-cyclgpgntyl)h-triIluorémethyl-bencamide The title compound, white

solid, MS: m/e = 355.2 [(M-(H)Jg was prepared in accordance with the general method of example 5

from cis-2-pyrro|idin-l-yl-eycloﬁ pltylamine (intermediate Q) 15 and 2-ethyl-4-(trifluoromethyl)-benzoic

acid (CAS ¢ 1-63-8), Exampl - :

cio 2 Mth e R e T SRR R I52R ARG fuoromet -
benzamide (example 54) was separated on Chiralpak AD with 2 % isopropanol in heptane. The

first eluting enantiomer was (-)-2-methoxy-6-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-
5 4-trifluoromethyl-benzamide, the second enantiomer was (+)-2-methoxy-6-methylsulfanyl-N-(2-
pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide. The absolute configuration was not

determined.
Example 60

2-Methoxy-6-methylsulfanyl-N-((1RS,2SR)-2-morpholin-4-yl-cyclopentyl)-4-

10 trifluoromethyl-benzamide

O
| AF
S
% H F
O
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-cyciopentyl)-2-methoxy-6-
methylsulfanyl-4-trifluoromethyl-benzamide (intermediate O) and bis(2-bromoethyl)ether.

15 Example 61

N-((1RS,28R)-2-Cyclobutylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-

trifluoromethyi-benzamide



WO 2011/023667PCT/EP2010/062281 -78- The title compound, off-white solid, MS: m/e = 357.2
[(M-ffin, was prepared in accordance with the general method of example 5 from
cis-2-pyrro|idi;}51@/§-f(gcgo entylamine (intermediate Q) and 2-methoxy-6-trifluoromet%gl_benzoic acid.
Example 82 And :z+ ,6-Dimethyl-N-(2-pyrro|idin-1-y|-eyelopentyl)-beﬁfgﬁ%]gﬁ 281
(+)-2,6-Dimethyl-N-(2- pyrrolidin-hyl-eyelopenty1)-hgnzamide and
cis-2,6-Dimethyl-N-(2-pyrrolidin-I-yl-cyclopentyl)-benzamide (example 75) was separated on Reprosil
Chiral NR with 10 % ethanol in heptane. The first eluting enantiomer was 10
dimethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide, the second enantiomer was
dimethyl-N-(2-pyrroligin-1-ykcyclopentyl)-benzamide. The absolute configuration was not determined.
Example d 85 °© '
(+)-2-Methylsultanyl yrrolidin-11-yl-eyelopenty1)-4-trifluoromethyl-benzamide and (- 15
)-2-Methylsulf -N-{2-pyrrolidin-l-yl-eye)opentyl)-4-trifluoromethyl-benzamide
cis-2-Methylsulfanyl-N-(2-pyrrolidin-I-yl-cyclopenty1)-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-I-yl-cyclopenty1)-4-trifiuoromethyl-benzamide, the 20 second
enantiom -)-2- Y -pyrrolighn- nty1)-4- trifluoromethyl-benzamide.
The abso?u%%\%%r%%g%gg%%% V&?ﬂé?gﬂg%%éfm%é d.%g.f}[wgf%%ypl)cpargd ARG R

the general method of example 11 from N-((IRS, 2SR)-2-amino-cyclopentyl)-2-methoxy-6-

methylsulfanyl-4-trifluoromethyl-benzamide (intermediate O) and cyclobutanone.
5 Example 62 and 63
{-)-cis-N~(-2-Cyclobutylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-triflucremethyl-

benzamide and (+)-cis-N-(-2-Cyclobutylamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl-benzamide

F,

Q E R F & E F
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'on F Yoow F
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and

10 N-((IRS,28R)-2-Cyclobutytamino-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzamide (example 61) was separated on Chiralpak AD with 10 % ethano! in heptane. The first
eluting enantiomer was (-)-cis-N-(-2-cyclobutylamino-cyclopentyf)-2-methoxy-6-
methylsulfanyl-4-trifluoromethyl-benzamide, the second enantiomer was (+)-cis-N-(-2-
Cyclobutylammo-cyclopentyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-benzamide. The

15 absolute configuration was not determined.
Example 64

N-[(IRS,25R)-2-(3-Hydroxy-pyrrolidin-1-yl)-cyclopentyl]-2-metho xy-6-methylsulfanyl-4-

trifluoromethyl-benzamide (mixture of 2 diastereomers)



WO 2011/023667PCT/EP2010/062281 -79- Example 86
cis-2-Chloro-N-(2-pyrrolidin-11-yl-cyclopentyl)-3-trifluoromethyl-benzamide  The title compound,
yellow SOIid'vl\v/l(}Si(H'/%z? 361.3 [(M+H)], was prepared in accordance with 5 the general method of
examples from cis. 3 mmiteridin- -yl-cyclopentylamine (intermediate Q) and®C1/EF2016/062281
2-chloro-3-trifluoromethylbenzoic acid. Example 87+,_
eis-2-Nlethoxy-6-methyl-N-(2-pyrrolidin-hyl-eyelopentyl)-benzamide 10 The title compound, white
solid, MS: rn/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-mcthoxy-6-methylbenzoic acid.
Example 88-gi -4-Chiloro-Np(2-'pyrroIidin-1-34-eyelopentyl)-2-trif|uoromethyl-benzamide Cl 15The
title compou ellow g M&: m/e = 361.3 [(M+H)+], was prepared in accordance with the general
method of example:5 n@ isf2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q) and
4-ch|oro-2-(tri@' eth I)benzoic acid. WO 2011/023667PCT/EP2010/062281 -80-

A

ro

The title compound, colorless gum, MS: m/e = 419.2 [(M+H)'], was prepared in accordance with
the generat method of example 10 from N-((1RS, 2SR)-2-amino-cyclopentyl)-2-methoxy-6-

methylsulfanyl-4-trifluoromethyl-benzamide (intermediate O) and 1,4-dibromo-2-butanol.
5 Fxample 65

N-((IRS,25R)-2-Cyclopentylamino-cyciopentyl)-2-methoxy-6-methyisulfanyl-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-N-[(1RS,2SR)-2-(tetrahydro-pyran-4-ylamino)-cyciopentylj-4-

trifluoromethyi-benzamide

I5



Example 89 eis-N-(2-Cyclopentylamino-cyclopentyl)-2-ethyl-4-trifluoromethyl-benzamide The title
compound, white solid S: mfe = 369.2 [(WH) ], was prepared in accordance with 5 the general method
of example J‘%, (;rg 6%'7(2 -Amino-cyclopentyl)-2-ethyl-4- trlfluoromethylbenzamld fA)slntermedlate S)
and cyclopen anone xample 90 2,4,6-Trimethyl-cis-N-(2-pyrrolidin-1-yl- eye %rwy Henzamide 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-I-yl- cyclopentylamine (intermediate Q) and

2,4,6-trimetkydbenaaigoasid white solid, MS: m/c = 433Xa[A . was prepared in accordance with

2- Cyclop yl-eis |d|n |- -4- methyl-benzamjde The title compound,
white soli El\ﬁgleme 23%1 ﬁﬁﬁ%{ﬁ %%8%&@%% %%"%f&%&ﬁ%éw ;mpﬂﬁfﬁod of
example ﬁlﬁtbmsui@ﬁybﬂrmﬂdmoh@hﬁybhnpmiﬁ%mﬂem(mﬂiem@)cha&@)imﬁﬂomziH-pyran-zi-one.
2-cyclopropyl-4-trifluoromethyl-benzoic acid (intermediate K). WO 2011/023667PCT/EP2010/062281

-81- Example 92 and 93 (+)-N-(2-Cyclopentylab¥imede&dpentyl)-2-ethyl-4-trifluoromethyl-benzamide
and (-)-N- 2 Cyclope Iamlno -eyelopentyl)-2-ethyl-4-trifluoromethyl-benzamide and 5

cis-N % gér?t TrS-EEpON e Ofig sty DA ﬂﬂﬁfﬁﬂéﬁ?ﬁ?éﬁiml@ﬁﬁmﬂﬁg) was
separated@ﬂ@kﬂiﬂk@ﬁ%&&ﬂﬂmlde%ﬂﬂﬂﬂfto&m aeptanandike first eluting enantiomer was
(2-cyclopentylamino-cyclopenty1)-2-ethyl-4-trifluoromethyl-benzamide, the second enantiomer was

(-)-N-(2-cyclopentylamino-cyclopentyl)-2-ethyl-4-trifluoromethyl-benzamide. The absolute
conflguratdon was not determined. 10Example 94

pavod

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-[(IRS,2SR)-2-(3-hydroxy-pyrrolidin-1-yl)-
10 cyclopentyl] ~2~meth0xy—6-methy}éuifanyi—4—triﬂuoromethy}—benzamide {example 63) and bis(2-

methoxyethylaminosulfur trifluoride. The two diastereomers were not separated.
Example 68 and 69

{-)-N-(2-Cyclopentylamine-cyciopentyl)-2-methoxy-6-methylsulfanyl-4-triflucromethyl-
benzamide and (+)-NV-(2-Cyclopentylamino-cyclopentyl)-2-methoxy-6-methylsuifanyl-4-

15  trifluoromethyl-benzamide

I E I F
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and

N-((1RS,28R)-2-Cyclopentylamino-cyclopenty)-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-



eis-2-Ethy1-6-methyl-N-(2-pyrrolidinThyl-cyclopentyl)-benzamide The title compound, white solid,
MS: nile = 301.3 [(M+H)+], was prepared in accordance with the general method of example 5 from
cis-2-pyrro|iq$'kgt-i£]2- |- entylamine (intermediate Q) 15 and 2-ethyl-6-meth iIbenzoic acid (CAS
106976-50-5). x%%r’%%%?’i eis-2,6-Diethyl-N-(2-pyrro|idin-l-yl-eyelopenty]]).%- Aeéfpi g wo
2011/023667PCT/EP2010/062281 -82- The title compound, white solid, MS: me = 315.2 [(M-FH)11,
was prepared in accordance with the general method of example 5 from
cis-2-pyrrofidipdnmyltaytiopgolybemineXintermediate-Q) andad,S-diethylhenzaigiagigdmample 96 and
97 5 (-)-2-Cyclapropyl-N-eis+2-pyrrolidin-l-yl-eyelopentyl)-4-trifluoromethyl-benzamide and
(+)-2-Cycf§%:?%“3y|‘fﬂlf)‘-}é%f& -%Wrﬁﬁl %égﬁﬁg}}%lg%pentyl)-&triIIuoromethyI-benzamide and
2-Cyclopropyl-cis-N-(2-pyrro|idin-I-yI-cycIopentﬁg-%ﬂg%romethyl-benzamide (example 91) was
separated on Reprosil Chiral NR with 5 % ethanol | eptane. The first eluting enantiomer 10 was
(-)-2-cyclepropvi6is-2c Ry plislini-Vsexslaps ety -4 it eme el zamidanthe second
enantiomer was (+)-2-cyclopropyl-N-cis-(-2-pyrrolidin-l-yl-cyclopenty1)-4- trifluoromethyl-benzamide.
The absolute configura}:tiom was not determined. Example 98
cis-2-Cyclopropy1-6-ethyi-N-(2-pyrrolidin-hyl-cyclopenty1)-benzamide

The title compound, white solid, MS: m/e = 425.2 [(M+H)"], was prepared in accordance with
the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q)

and 2-methoxy-4,6-bis(trifluoromethylbenzoic acid.
Example 71

10 2-Methoxy-6-methylsulfanyl-N-[(1RS,2SR)-2-(4-0xo-piperidin-1-yi)-cyciopentyl]-4-

trifluoromethyi-benzamide

Q
b X
5
Yoo 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-trifiluoromethyl-benzamide (intermediate O) and [-ethyl-1-methyl-4-oxo-
piperidinium todide.
Example 72

cis-2-Methyl-N-(2-pyrrolidin-1-yi-cyclopentyl)-4-trifluoromethyl-benzamide



15 The title compound, white solid, MS: m/c = 327.4 [(M-EF1)1, was prepared in accordance with the
general method of example 5 from cis-2-pyrrolidin-I-yl-cyclopentylamine (intermediate Q) and
2-cycloprop 1-6-eth%l-benzoic acid (intermediate T). Example 99 20
2-Ethyl-3-methy ENEELS pyrrolidin- | -yl-cyclopentyl)-4-trifluoromethyl-be R BN A& KRz
2011/023667PCT/EP2010/062281 -83- The title cgmpound, light yellow oil, MS: m/e = 369.2 [(M+H)1,
was prepared in accordance with the general method of example 5 from
cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q) and 2-ethyl-3-methyl-4-trifluoromethyl-benzoic
acid (intermediate U). 5Example 100

ei§-(2-pyrrolidin-1-yl-cyclopentyl)-4-trilluoromethyl-benzamide  The title
S: m/e --- 371.2 [(M+H)I], was prepared in accordance with the general

compound
method of 'exg e-§fron
2-methoxy-3- y1l-d-trifluoromethyl-benzoic acid (intermediate V). Example 101
2-Bromo-6-methoxy-N-eis-(2-pyrrolidin- 1 -yl-eyelopenty1)-4-trifluoromethyl-benzamide  The title
compound, yellow oil, MS: m/e = 435.2/436.9 [(MI H)], was prepared in accordance 15 with the general
method of ISp2= ligha- | -yl-cwgl tylafoine (intermediate nd__ .
2 bromo-t e o oo o (oot ) PR T ced e i

the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q)

and 2-methyl-4-trifluoromethyl-benzoic acid (CAS 23984-82-9).

5 Example 73

N-(cis-2-Pyrrolidin-1-yl-cyclopentyl)-2,4-bis-trifluoromethyl-benzamide

The title compound, yelow 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,25R)-2-(4-Hydroxy-piperidin-1-yl)-cyclopentylj-2-methoxy-6-methylsulfanyl-4-

trifluoromethyl-benzamide

OH

00
7 ,....\E E
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15 The titie 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,28R)-2-(4-0x0-
piperidin-1-yh-cyclopentyl]-4-trifluoromethyl-benzamide (example 70).



WO 2011/023667PCT/EP2010/062281 -84- Example 102
N-((ISR,2RS)-2-Cyclopentylamino-cyclopentyl1)-2-cyclop ro pyl-4-trifl u o rem ethylbenzamide 5 The
titte compound, brown oil, MS: m/e = 38L4 [(MH)+1, was prepared in accordance with the general
method of e%ﬂ%’lg/gzﬁ(&% (1RS,2SR)-N-cyclopentyl-cyclopentane-1,2-didn e it étliate AE) and
2-cyclopropy1-4-trifluoromethyl-benzoic acid (intermgdiate K). Example 103
cis-2-Methyl-N-(2-pyrrolidin-1-yl-eyelopenty1)-4,6-bis-trifluoromethyl-benzamide 10 The title
compound, white solid, MS: ink = 409.3 [(M+H)#l, Was pEepared in accordance with the general
method of example 5 from cis-2-pyrrolidin- 1 -yl-cyclopentylamine (intermediate Q) and
2-methyl-dis2bispitiflumrametbyi-resagin-a8iH (P RMPHRnYdnfidExample 104 15
eis-2-Methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopenty1)-4,6-bis-trifluoromethyl-bentamide WO
2011/023667PCT/EP2010/062281 -85- The title compound, white solid, MS: nVe = 441.2 [(M+H)I],

was prepared M. nce with the general method of example 5 from
cis-2-pyrr®n-l- I-c entylamine (intermediate Q) and

2-methylsulf§’E§4, :=bis-trifluoromethyl-benzoic acid (CAS 896120-49-3). Example 105 5
eis-2-Fluoro- pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide

The title compound, white solid, MS: m/e = 287.3 [(M-+H)"], was prepared in accordance with
5 the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q)

and 2,6-dimethyl benzoic acid.
Example 76

cis-2-Methylsulfanyl-V-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide

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-Chioro-2-methyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide
t

Q ?j

st

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.



The title compound, white solid, MS: m/e - 413.2 [(M+H)1, was prepared in accordance with the
general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q) and
2-f|uoro-4,6-§)‘;%-%fl orsom7ethyl-benzoic acid. 10Example 106
4-Fluoro-2,6-d|me%lllgi-ﬁ-eis-(Z-pyrrolidinThyI-cycIopentyI)-beniamide Tﬁ%qﬁl%z%’&?%%d,white
solid, MS: rrile = 304.9 [(M+H)], was prepared in ageardance with the general method of example 5
from cis-2-pyrrolidin- 1 -yl-cyclopentylamine (intermediate Q) 15 and 2,6-dimethy1-4-fluoro-benzoic
acid. Example 107  gxample 78 and 79
2-Isopropoxy-N-((ISR,2RS)-2-pyrrolidin-1-yl-eyelopenty1)-4-trifluoromethy I-benzamide WO
2011/02364-7PCTpRabda6Z28 L dpentTire dtieicaiipouochdibhl beowmadl M3 :(miev8B85.2

[(M+1-1) . [ car with.the general method of example 5 from

cis-2-pyr:g?\i%?§!%ﬁ%ﬁ%ﬁ%ﬁ%ﬁfﬁg%ﬁg%?g %te%{%?% ?@ﬁalénepoxyA-triﬂuoromethyl-benzoic acid

(intermediate AF). 5Example 108

cis-2,6-Dichloro-N-(2-pyrrelidin-l-yl-eyelopentylj<4-trifluoromethyl-benzamide  The title compound,
3 in accordance with the general method of

l rolidin-1zyt> yclope mine (intermediate Q) 10 and

example 5.#Qm cis-:
2,6-dichloro-4-trif ; ac
(+)-eis-N-2-C pentylamino-cyclop 1)-2-Ey opropyl-4-trilluoromethyl-benzamide and
(-)-cis-N-2-Cy pentylamino-ealelope y1)-2-cyelopropyl-4-trifluoromethyl-benzamide
an
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-yi-cyclopentyl)-2,4-bis-triflucromethyl-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-pyrrelidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide

30

The title compound, white solid, MS: m/e = 355.2 [(M+H) "], was prepared 1n accordance with
the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q)

I3 and 2-cthyl-4-(trifluoromethyl)-benzoic acid (CAS 854531-63-8).
Example 81

cis-2-Methoxy-/N-(2-pyrrolidin-1-yl-cyclopentyD)-6-trifiuoromethyi-benzamide

¥2g



15 N-((ISR,2RS)-2-Cyclopentylamino-cyclopentyl1)-2-cyclopropy1-4-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- WO
Y {

2011/02366 50/062281 -87- benzamide, the second enantiomié(r:’\I/‘v"%“i"?ﬂM/06228

(-)-cis-N-2-cyclopentylamino-cyclopenty0-2- cycloprgpyl1-4-trifluoromethyl-benzamide. The absolute
configuration was not determined. Example 111
2-Chloro-Nr{ (R 3Py vard) wiohahipe syl reyRle peinsyl 34, 6- st tifiip rom etbyhrienzatidRns The title

compound, white solid, MS: Ig* = 429;1%((]§\/I-EI1)11 was pr e(i in accordance with the general
method of LRA AR R 08 ST B et L s A IB R e T B o e
2-chloro-{ babis2tnfhibreretinflHeemnoitydividiample 112 10
2-1sopropyl-N-((1SR,2RS)-2-pyrrolidin-1-yl-cyclopenty1)-4-trifluoromethyl-benzamide The title
compound, orange solid, MS: m/e = 369.2 fxavmt 8angr&bared in accordance with the general
method of example 5 from eis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q) a

] ] Q) and
2-isopropyl-4-SrHimeSmE My R sz ld it Y irtrioranai-Reprareids anth (146 Dimethyl-N-(2-
5-TrifluorppiedrdnbipheaytidrakpxplisAaiq1SR,2RS)-2-pyrrolidin-1-yl-cyclopentyl)- amide

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 absokute configuration was not

determined.
Example 84 and 85

(+)-2-Methylsulfanyl-N-2-pyrrolidin-1-yi-cyclopentyl)-4-trifiuoremethyl-benzamide and (-
I35 }-2-Methylsulfanvl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide

il
-

and

cis-2-Methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-triffuoromethyl-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-cyclopentyh)-4-trifluoromethyl-benzamide, the
20 second enantiomer was (-)-2-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl}-4-

trifluoromethyi-benzamide. The absolute configuration was not determined.



WO 2011/023667PCT/EP2010/062281 -88- The title compound, off-white oil, MS: ink = 403.3
[(M+11)1], was prepared in accordance with the general method of example 5 from

cis-2- pyrrolldln -1-yl-c entylamine (intermediate Q) and 5-trifluoromethyl-biphenyl-2-carboxylic acid
(intermediate RIYEX 0 %ﬁ’ f) 114 and 115 5 PCTP2 062281
(-)-2-Bromo-6-methoxy-N-eis-(2-pyrrolidin-l-yl-eyelggenty1)-4-trifluoromethyl-benzamide and
(+)-2-Bromo-6-methoxy-N-eis-(2-pyrrolidin-I-yl-eyelopenty1)-4-trifluoromethylbenzamide and
2-Bromo-6-methoxy-W-cis-(Z-pyrroIidin-I-yI-cycﬁ&gg&Ml@&-triﬂuoromethyl-benzamide 10 (example
101) was separated on Reprosil Chiral NR with 8% ethanol in heptane. The first eluting enantiomer
was (-)-2-tisenOhto roethR<prolsd(R-pyi-alidipehiyihcydanantsineth {lilveramrtbhyl-benzamide, the
second enantiomer was (+)-2-bromo-6-methoxy-N-cis-(2-
pyrrolidin-1-yl-cycloggnty1)-4-trifluoromethyl-benzamide. The absolute configuration was not
determined. 15Example 116 2,6-Dimethoxy-N-((1SR,2RS)-2-pyrrolidin-l-yl-eyelopentyl)-4-trifluoro
methyl benzamide «~¥he tjtle compound, yellow oil, MS: m/e = 387.2 [(M+H) ], was prepared in
accordance wjth the g&meral method of example 5 from cis-2-pyrro(intermediate Q) and 20
2,6-dimethox|u dromethyl-benzoic acid (intermediate AJ). Example 117

eis-2-Methyls yI N- -(2-pyrrolidin-1-yl-eyelopentyl)-6-trifluoromethyl-benzamide WO
2011/023667PCT/EP2010/062281 -89-- The title compound Whlte SO|Id MS: ink = 373.1 [(M+H)-1,

was prepgke dt n accordance |th th ral me%tq%
cis-2-pyrroli 8|n if y‘f“é?/ Pope%?yf’amln‘fé(g( e§rmed|a (g Iguﬁ%ﬁ%/ l%atcr?ﬂu%a%cr%gﬂ%l benzoic
acid (mteﬁm@method of example 5 from cis-2-pyrrolidin-1 yI cyciopentylamme (intermediate Q)

and 2-chloro-3-triflucromethylbenzoic acid.
Example §7

cis-2-Methoxy-6-methyl-N-(2-pyrrolidin-1-yl-cyclopentyl}-benzamide
\
O
tsth

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-Chloroe-N-(2-pyrrolidin-1-yl-cyclopentyD-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-(trifluoromethyi}benzoic acid.



5Example 118 and 119
(+)-eis-2-Methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopenty1)-4,6-bis-trifluoromethylbenzamide and
(-)-eis-2-Methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopenty1)-4,6-bistrifluoromethyl-ben ide and 10
eis-2-Methy@é?&?ﬁyﬂﬁéﬁ-pyrrolidin-I-yI-cycIopentyI)-4,6-bis-trif|uoromethgl)éh%%l’zzg%ﬁ%l@éxample 104)
was separated on Reprosil Chiral NR with 5 % isqggopanol in heptane. The first eluting enantiomer
was (+)-cis-2-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bistrifluoromethyl-benzamide, the
second enantiomer was Example 89
(-)-cis-2-methylsulfanyl-N-(2-pyrrolidinl-yl-cyclopenty1)-4,6-bis-trifiuoromethyl-benzamide. The
absolute geqfigenaiiciopyas/okihb-cethpmingl-Euyiple difid @ocd@ii-benzamide
(-)-eis-2-Cyclopropy1-6-ethyl-N-(2-pyrrolidin-I-yl-eyelopentyl)-bencamide and (+)-cis-2-
Cyclopropy1-6-ethyl-N-(2-pyrrolidin-1-yl-eyclopentyO-benzamide WO
2011/023667PCT/EP2010/062281 -90- and
cis-2-Methydsulfanyl-N-(2-pyrrelidin-I-yl-cyclopenty0-4,6-bis-trifluoromethyl-benzamide (example 104)
was sepa n Re iChiral NR with 10% ethanol in heptane. The first eluting enantiomer was
I-N-(2-pyrrolidin-1-yl-cyclopentyl)- 5 benzamide, the second enantiomer
was (9-cis-2-c yl-6-ethyl-N-(2-pyrrolidin-I-ylcyclopentyl)-benzamide. The absolute
configuration was not determined. Example 122
4-Bromo-2-methyl-N-((eis)-2-pyrrolidin-1-yl-eyelopentyl)-benzamide 10 The title compound, white
solid, MS: ink = 351.2/353.1 KM-141)+11, was prepared in accordance with the general method of
example Pifsamecisraypyitohdifeloldydopantylaaune (nteimp diaie ) antlid deromanemethyl-benzoic
acid. Exalma
5%

lg%lg'e%gl method of example 11 from cis-N-(2-Amino-cyclopentyl)-2-ethyl-4-trifluoromethyl-

benzamide (intermediate S) and cyclopentanone.
Example 50

2,4,6-Trimethyl-cis-V-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide

=

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-Cyclopropyk-cis-N-(2-pyrrofidin-1-yl-cyclopentyl)-4-trifiueromethyl-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-pyrroiidin-1-yl-cyclopentylamme (intermediate Q)

and 2-cyclopropyl-4-trifluoromethyl-benzoic actd (intermediate K).



2-Methoxy-6-methylsulfanyl-N-((1SR,2RS)-2-pyrrolidin-1-yl-cyclobuty1)-4-trifluoromethyl15 benzamide
WO 2011/023667PCT/EP2010/062281 -91- (intermediate AB) and
2-methoxy-6-methylsulfany1-4-trifluoromethyl-benzoic acid (intermediate A). The 2 diastereomers
were separat&ll BY ¥BtitHh chromatography. Example 124 PCT/EP2010/062281
2-Methoxy-6-methylsultanyl-N-((1SR,2RS)-2- pyrrojgl_rl 1-yl-cyclopropy0-4- 5
trifluoromethyl-benzamide The title compound, light yellow solid, MS: m/e = 375.2 [(M+H)], was
prepared in accordance with the general megthod g eXample; 10 from
N-((ISR,2RS)-2-amino-cyclopropyl)-2-methoxy-6- methylsultanyl-4-trifluoromethyl-benzamide

(mtenned(al)ebé@)@yléi@bén@H&m@%@&&%&%%@ﬂ%ﬁ@%@whbenzamlde and (-}-N-(2-
(+) cis-2-Eluoyo- N& ,rrolldl elopentyo 4,6-bis-trifluoromethyl-benzamide and

(-)-eis-2- J&%Pﬁf! FB’I’Eﬁ’ﬁ P adsEht - Elmrcometsy H?W’S@nzamlde and
cis-2-Fluoro-N-(2-pyrrolidin-1-yl- cyclopentyl) -4,6-bis-trifluoromethyl-benzamide (example 104) 15 was
separated on Reprosil Chiral NR with 3% ethanol in heptane. The first eluting enantiomer was
(+)-cis-2- quoro N-(2-pyrrolidin-I-yl-cyclopenty1)-4,6-bis- trlfluoromethyl benzamide, the second
enantlom () Cis *N-(2- lidin-1-yl-cyclope ty1)-4,6-bistrifluoromethyl-benzamide. The

absolute co fl ratpn not determirfed xExample 1
20(+)-2- Methyl -N-{(eis)-2- pyrrolldlr@l cyklofery0-4,6-bis-trifluoromethyl-

and

5 cis-N-(2-Cyclopentylamino-cyclopentyl)-2-ethyl-4-trifluoromethyl-benzamide (example 89) was
separated on Chiralpak AD with 4 % ethanol in heptane. The first eluting enantiomer was (+)-N-
(2-cyclopentylamino-cyclopentyl)-2-ethyl-4-trifluoromethyl-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-N-(2-pyrrolidin-1-yl-cyclopentyl}-benzamide

»

H
N.
0

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 O
15 and 2-cthyl-6-methylbenzoic acid (CAS 106976-50-5).

Example 95

cis-2,6-Diethyl-V-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide

Lo

H
N
o



benzamide WO 2011/023667PCT/EP2010/062281 -92-
2-Methylsulfanyl-N-((cis)-2-pyrrolidin-1-yl-cyclohexyl)-4,6-bis-trifluoromethyl-benzamide (example 53)
was separated on Reprosil Chiral NR with 3% ethanol in heptane. The first eluting enantiomer was
(+)-2-methylSUEAAMEEs)-2-pyrrolidirt-1-yl-cyclohexyl)-4,6-bis- 5 trifluorBFIGRYIBEAZEMIde, the
second enantiomer could not be isolated enantiomg g’gally pure. The absolute configuration was not
deteimined. Examples 128 and 1

(+)-2,6-Dighlorad\isiss62my alidinstay kayslopenty) A-tilluer - jde and ()- .
5 DI o D oty DR L co it

2,6-DichIdhS-EER5EY SIBDADREFTIYRIE T Bpia sty Rrmlisirhetrsuchenersrtiondncebiatapled 07 Rvas
separatechan Chifaipat ARowitrid% isopropanol in heptane. The first eluting enantiomer was
(+)-2,6-dichloro-N-cis-(2-pyrrolidin-1-yl-cyclopenty1)-4-trifluoromethyl-benzamide, the second
enantiomer was (+2,6-dichloro-N-cis-(2-pyrididiipik-96ayelopenty1)-4-trifluoromethyl- 15 benzamide.
The absolute configuration was not determined. Example 130

2-CyclopropyhR (lepsopsiy¥relicirtippiregbitt pehicydi@s bigsbifil cifhmethmleondemidsidhenttle
compoundl ptwhiyalid NZishie. s nd L EH Ho M tﬁﬂ?{ﬁ&'}hﬁ%ﬁf?@%@%&%‘% ith the

general method of example 5 from cis-2-p3mplidin-1-yl-cyclopentylamine (intermediate Q) and
2-cyclopropyl-4,6-bis-trifluoromethyl-benzoic acid (intermediate AN).

Lo RAON
e S
d

ar),

2-Cyclopropyl-cis-N-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifiluoromethyl-benzamide (example 91)
was separated on Reprosil Chiral NR with 5 % ethanol in heptane. The first eluting enantiomer

10 was (—)—2—cyclopropyin-cis~(—2—pyrr01idin—1—yl—cyo10pentyi)—4-triﬂuoromethylmbenzamide, 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-N-(2-pyrrolidin-1-yi-cyclopentyl)-benzamide

W

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-methyk-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide



WO 2011/023667PCT/E132010/062281 -93- Example 131
2-Cyclopropy1-6-methoxy-N-((cis)-2-pyrrolidin-1-yl-cyclopenty0-4 trifluoro met hylbenzamide 5 The
title compound, light yellow solid, MS: m/e = 397.2 [(W-H)1, was prepared in accordance with the
general metidd %ﬁ“é’gvé?ﬁ‘ﬁle 5 from cis-2-pyrrolidin-I-yl-cyclopentylamine (Ftdrit@aiafe3yland
2-cyc|opropy1-6-methoxy-4-trifluoromethyl-benzoic_:g%(_:id (intermediate AS).
Example 132 2,6-Dimethyl-N-((cis)-2-pyrrolidin-I-yl-cyclopentyl)-4-trifluoromethyl-benzamide 10 The
title compound, light yellow oil, MS: m/e = 355.3 [(M-1-H)], was prepared in accordance with the
general method of exa e 5 from cis-2-pyrrolidin-l-yl-cyclopentylamine (intermediate Q) and
2,6-dimethy1-4-tri{lu ethyl-benzoic acid (intermediate AQ). Example 133 15 2-Difluo ro
methoxy-6¢ cis)-2-pyrro lid in-l-yl-cyclopentyQ-4-tri fluo romethylbenza mid e The title
compound, w solid, MS: m/e = 423.2 [(M+H)], was prepared in accordance with the general
method of ex le 5 from cis-2-pyrrolidin-l-yl-cyclopentylamine (intermediate 20 Q) and
2-difluoromethoxy-6-methoxy-N-((1S,2R)-2-pyrrolidin-I-yl-cyclopenty1)-4- trifluoromethyl-benzamide
(inteimediate AT). WO 2011/023667PCT/EP2010/062281 -94-

The title compound, light yellow oil, 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-ethyl-3-methyl-4-trifluoromethyl-benzoic acid (intermediate U).
5 Example 160

2-Methoxy-3-methyl-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide

The title compound, colorless oil, MS: m/e = 371.2 [(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-methoxy-3-methyl-4-trifluoromethyl-benzoic acid (intermediate V),
Examplie 161

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 -vl-cyclopentylamine (intermediate

Q) and 2-bromo-6-methoxy-4-trifluoromethyl-benzoic acid (intermediate W).



Example 134 N-((eis)-2-Cyclopen tylami n o-eyelo pentyl)-2- methylsu Ifany1-4,6-bis-01 fluo ro
methylbenzamide cc 5 The title compound, light pink solid, MS: m/c = 455.3 [(M+1-1)1, was prepared
in accordanggyviththe;general method of example 5 from (IRS,ZSR)-N-C%;JH gél@jgé pentane-1,2-
diamine (intermediate AE) and 2-methylthio-4,6-bis(trifluoromethyl)benzoic aciegi? A 120- 49-3).
Example 135 10 2-Cyclobutyl-N-((eis)-2-pyrrolidin-§4yl-eyelopenty1)-4-trifluoromethyl-benzamide The
title compound, light orange solid, MS: rn/e = 381.4 [(M+H)], was prepared in accordance with the
general method of example 5 from cis-2-pyrrolidinsbpigli®zclopentylamine (intermediate Q) and
2-cyclobuty1-4-trifluoromethyl-benzoic acid (intermediate AP). 15Example 136
2-Cyclopypy IR R&8)-2-6yrlenamyiamivgdptieryita)ebiscipkapdriatifltbermethjde WO
2011/02366/BmidEP2010/062281 -95- The title compound, white solid, MS: m/e = 449.3 [(M+H)], was
prepared in accordance with the general method of example 5 from
cis-2-pyrrolidia: 1-yl-cyclohexylamine dihydrochloride (intermediate F) and
2-cyc|oprop$:%l,6-bis-trif|uoromethyl-benzoic acid (intermediate AN). Example 137 5
Z-Ethyl-N-é(iiin‘;p lidin-I-yl-cyclopenty1)-4,6-bis-trifluoro ethyl-benzamide

F

5 The title compound, brown oil, MS: m/e = 381.4 [(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-cyclopropyl-4-trifiucromethyl-benzoic acid (intermediate K).

Example 103

cis-2-Methyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifinoromethyi-benzamide

F
L) F
H E
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The title compound, white solid, MS: m/e = 409.3 [(M+H)"], was prepared in accordance with

10

the general method of example 5 from cis-2-pyrrolidin-1-yi-cyclopentylamine (intermediate Q)
and 2-methyl-4,6-bis-trifluoromethyl-benzoic acid (CAS 895580-37-7).

Example 164

15 cis-2-Methylsulfanyl-N-(2-pyrrofidin-1-yl-cyclopentyl)-4,6-bis-triflaoromethyl-benzamide



The title compound, white solid, MS: rn/e = 423.3 [(M+1-1)1, was prepared in accordance with the
general method of example 5 from cis-2-pyrrolidin-I-yl-cyclopentylamine (intermediate Q) and
2-ethyl-4,6-bis-trifluoromethyl-benzoic acid (intermediate AO). 10Example 138 and 139
(+2-Cycloprop§ERIAEREDS or 1S, 2R)-2-pyrrolidin-1-yl-cyclopenty1)-4,6-BiSH S EYeRI-benzamide
and (+)-2-Cyelopropyl-N-((1R,2S or IS, 2R)-2-pyrr_%1§in-l-ylcyclopentyl)-4,6-bis-trif|u o ro methyl-ben
zami de shNiOFH N O F and 15

Cls 2 Cyamprap/liste i Qitishd-syelapentuld eV olometvkbanzam iR exgiple 104)

was separated on Reprosil Chiral NR with 9% ethanol in heptane. rst eluting enantiomer was
(-)-2-cycl s pYHRI-eRod S I pnnd Ry -Bomy fstidtingry Hdiyd tphereippyntylamine (intermediate Q)
4,6-bis-trifiuprometydorenzamidas hesacondonaitiomelwas £s)dwyeloprapyl-N-((1R,2S or 1S,
2R)-2-pyrrolidin-I-yl-cyclopenty1)-4,6-bis-trifluoromethyl-benzamide. The absolute 20 configuration was
not determined. ExampleEkéthple 105
2-Ethy1-6-methoxy-N-((eis)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide WO

2011/62366 2P0 ERYA 2epeeadi@in-d6rl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide

the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q)

and 2-fluoro-4,6-bis-triflucromethyl-benzoic acid.
10 Example 106

4-Fluoro-2,6-dimethyl-NV-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-({15R,2RS)-2-pyrrelidin-1-yl-eyclopentyl)-4-trifluoremethyl-benzamide



The title compound, light yellow oil, MS: m/e = 385.2 [(M+H)], was prepared in accordance with the
general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q) and
2-ethyl-6-methoi(&/iﬁ(-}griflu_/promethyl-benzoic acid (intermediate AR). 5Exan%ple 141 and 142
(+)-2-Ethyl-m -pyrroﬁgsln-1-y|-eye|openty|)-4,6-bis-triIIuoromethyI-benzar% Jé@ﬁ%%ﬁzg&
Ethyl-N-(2-pyrrolidin-1-yl-cyclopenty1)-4,6-bis-trifluggomethyl-bentamide  and '
Cis-2-Ethyl-N42-pyrrolid in-I-yl-cyclopenty1)-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-M=(2-pyrrolidin- 1 ;yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide, the second enantiomer
was (-)-Z-m-N-(Z-py olidip-4-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide. The absolute
configuratioh wag u@ rmified. 15The compounds of formula] and their pharmaceutically usable
addition s Ysesswaluable pharmacological properties. Specifically, it has been found that the
compound the gnt invention are good inhibitors of the glycine transporter 1 (G1yT-1). The
compounds were investigated in accordance with the test given hereinafter. 20Solutions and materials
DMEM complete medium: Nutrient mixture F-12 (Gibco Life-technologies), fetal bovine serum (FBS) 5
%, (Gibco life technologies), Penicillin/Streptomycinl % (Gibe() life technologies), Hygromycin 0.6
mg/ml (Gipgodjfe &?%3991]1991 &A%%DE/{%:%M Q%' @\/fgﬁlsw]? E&:§§g é%@in accordance __
2011/023667PCT/EP2010/062281 -97- Uptake buffer (UB): 150" mM a(lgl, 10 mM Hepes-Tris, pH
7.4, 1 v tathpeonsahmetaed of sammle/mboacbE vy ip-giddosdopentylamine (intermediate

Q) and 2-isopropoxy-4-trifluoromethyl-benzoic acid (intermediate AF).

5 Example 108

cis-2,6-Dichlore-/V-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide

F
F
cl
H F
N
o a

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-Cyciopentylamino-cyclopentyl)-2-cyclopropyl-4-trifluoromethyl-benzamide and

(-)-cis-N-2-Cyciopentylamino-cyclopentyl)-2-cyclopropyl-4-trifluoromethyl-benzamide

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-



(Invitrogen Cat n R758-07)cells stably transfected with mGlyTlb cDNA. Glycine uptake inhibition assay
(mGlyT-1b) 5 On day 1 mammalian cells, (Flp-in'-CHO), transfected with mGIlyT-lb cDNA , were plated
at the density of 40,000 cells/well in complete F-12 medium, without hygromycin in 96-well culture
plates. On dg\}ozz;“ B%4dium was aspirated and the cells were washed tWicERRAHURZES buffer (UB).

- The cells were then incubated for 20 mm at 22 C wth 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 inhibitariwasseshioaeneiae data ke @Lg‘@l[, Shihe EoRFentiatlin inkibitor resulting in 50
% of the effect (e.g. 1050Q, the concentratiogr?o}f)%f?lfgjmpelzti g% inhibiti%g%%%lg%g?ake of 50 %). A
solution WAS EREP IR EHHLERFSHRE I AN G 18 1089145 Grr BT sisan PESRP LIt RABAEANd 25 RM
non-radioactive glycine. The plates were incuhated vyith 1qentle shaking and the reaction was stopped

by aspiration of the mixture 15 and washing (t F{eaé"t?rﬁeis) with ice-cold UB. The cells were lysed with

scintillation digjeh, ShaeR 3RS AR RRAIRAC RS GEIR AR SRR YEiRg,,giptillation
counter. The compou?}tids'c’jesgﬁbe@?noexamplgs %[{Ggehaég a%ellé:%og(ﬁaﬁg <T%&Lﬁ8?ﬁéaf8'§8 data
(<0.1 IM) for preferred compounds 1 -141 is be provided in table 1. Example 1050 data (11M) Example

IC50 dataép%l) 1 0.05672,97 0.0824 3 0.0998 98 0.0801 6
? Cl E

The title compound, white solid, MS: m/e = 429.1 [(M+H)"], was prepared in accordance with

the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q)

and 2-chloro-4,6-bis-trifluoromethyi-benzoic acid
Example 112

10 2-Isopropyl-N-((1SR,2RS)-2-pyrrolidin-1-yl-cyclopeniyl)-4-trifluoromethyl-benzamide

- L
e

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

S-Trifluoromethyl-biphenyl-2-carboxylic acid ((1SR,2RS)-2-pyrrolidin-1-yi-cyclopentyl)-

amide

g
e



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
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WO 2011/023667 PCT/EP2010/062281
.88
The title compound, off-white oil, MS: m/e = 403.3 [(M+H) '], was prepared in accordance with

the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate Q)

and 5-triflucromethyl-biphenyl-2-carboxylic acid (intermediate Al).
Example 114 and 115

(-)-2-Bromo-6-methoxy-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-d-trifluoromethyl-benzamide
and (+)-2-Brome-6-methoxy-/N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-

benzamide

and

2-Bromo-6-methoxy-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
(example 101) was separated on Reprosil Chiral NR with 8% cthanol 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.
Example 116

2,6-Dimethoxy-N-((1SR,2RS)-2-pyrrolidin-1-yi-cyclopentyl)-4-trifluoro methyi benzamide

0
p
H F
N
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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

2,6-dimethoxy-4-trifluoromethyl-benzoic acid (intermediate AJ).
Example 117

cis-2-Methylsulfanyk-N-(2-pyrrolidin-1-yl-cyclopentyl)-6-trifinoromethyl-benzamide



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

WO 2011/023667 PCT/EPZ010/062281

-80-

>

The title compound, white solid, MS: m/c = 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 2.
5 Example 118 and £19

(+)-cis-2-Methylsuifanyl-N-(2-pyrrolidin-1-yi-cyclopentyD-4,6-bis-trifluoromethyl-
benzamide and (-)-cis-2-Methylsulfanyl-N-(2-pyrrelidin-1-yl-cyclopentyl)-4,6-bis-

trifluoromethyl-benzamide

and

10 cis-2-Methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyi-benzamide
{example 104) was separated on Reprosil Chiral NR with 5 % isopropano! in heptane, The first
cluting 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-
-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-cyclopentyi}-benzamide and (-F)—cis—i?w
Cyclopropyk-6-ethyl-N-Q2-pyrrolidin-1-vl-cyclopentyl)-benzamide



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 53 0.0367 121

WO 2011/023667 PCT/EP2010/062281

-90-
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cis-2~Methfyisu1fany1-N—(2-pyrroliciin— 1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide
(example 104) was separated on Reprosil Chiral NR with 10% ethanol in heptane. The first
eluting enantiomer was (-)-cis-2-cyclopropyl-6-ethyi-N-(2-pyrrolidin-1-yl-cyclopentyl)-

5 benzamide, the second enantiomer was (-+)-cis-2-cyclopropyl-6-cthyl-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-N-((1SR,2RS)-2-pyrrolidin-1-yl-cyclobutyl)-4-triffuoremethyl-

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



0.0361 54 0.0799 126 0.074 55 0.0846 127 0.065 58 0.0276 128 0.0691 59 0.0611 129 0.0645 61
0.0659

WO 2011023667 PCT/EP20168/062281
-91-

(mntermediate AB) and 2-methoxy-6-methylsulfanyl-4-trifluoromethyl-benzoic acid (intermediate

A}. The 2 diastercomers were separated by column chromatography.
Example 124

2-Methoxy-6-methylsulfanyl-N-((1SR,2RS)-2-pyrrolidin-1-yl-cyciepropyl)-4-

5 triftooromethyl-benzamide

() «
E"ix@#;
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.
i0 Examples 125 and 126

(+)-cis-2-Fluoro-N-(2-pyrrolidin-1-yi-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide and
(-)-cis-2-Fluoro-N-(2-pyrroilidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyi-benzamide

F F
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F and F

cis-2-Fluoro-N-(2-pyrroiidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide (example 104)

15 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

20 (+)}-2-Methylsulfanyl-N-((cis)-2-pyrrolidin-1-yl-cyclohexyl)-4,6-bis-triflucromethyi-

benzamide



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

WO 2011/623667 PCT/EP2016/062281
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2-Methylsulfanyl-N-((cis)-2-pyrrolidin-1-yl-cyclohexyl)-4,6-bis-trifluoromethyi-benzamide

97

(example 53) was separated on Reprosil Chiral NR with 3% cthanol 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
(+H)-2,6-Dichloro-/N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-triflucromethyl-benzamide and (-)-
2,6-Dichloro-/N-cis-(2-pyrrolidin-1-yl-cyclopentyl}-d-triflusromethyi-benzamide

-7 F F
D Cl~ F D ol F
N o H ﬂlii F Ny F
oy o
o Cl and o

2,6-Dichloro-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifisoromethyl-benzamide (example 107)

10

was separated on Chiralpak AD with 2% isopropanol in heptane. The first eluting enantiomer
was (+)-2,6-dichloro-N-cis-(2-pyrrolidin- I -yl-cyclopentyl)-4-trifluoromethyl-benzamide, the
second enantiomer was (-)-2,6-dichioro-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyi-

I5  benzamide, The absolute configuration was not determined.

Example 130
2-Cyclopropyi-N-((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 § from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate

Q) and 2-cyclopropyl-4,6-bis-trifluoromethyl-benzoic acid (intermediate AN).
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Example 131
2-Cyclopropyl-6-methoxy-N-({cis)-2-pyrrofidin-1-yl-cyclopentyl)-4 triflusromethyl-
benzamide

® D

YL
The titie 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

vy

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

b
> 6 g
G"N 0 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-((18,2R)-2-pyrrolidin-1-yl-cyclopentyl)-4-

triflaoromethyl-benzamide (intermediate AT).



92 0.0954 141 0.0435 94 0.0984 142 0.068 96 0.0428 The compounds of formula | and the
pharmaceutically acceptable salts of the compounds of formula | can be used as medicaments, e.g. in
the foim of pg,%r ical preparations. The pharmaceutical preparationg can be administered orally,
e.g. in the form cg)%?tg e%t(g‘?coated tablets, 5 dragoes, hard and soft gelati#ecgggéﬂfggfg%gﬂutions, '
emulsions or suspensions. The administration canghowever, also be effected rectally, e.g. in the form
of suppositories, parenterally, e.g. in the form of injection solutions. The compounds of formula |

can be processed with pharmaceutically inettabiagigamic or organic carriers for the production of

pharmac u_' al pyepar. tion .Lactose} orn starch or 10 derivatives thereqf, talc, stearic acids or its
salts and??htg; fﬁ)eic(%?ﬁ “b‘%%pﬁ‘s’f;‘é?‘%‘ﬁl 83(%&? Sng é%"‘éﬂeE ﬁgjiafgrg"t‘ggf i8R BHRYS, dragoes and
hard gelatierzsnpdeles. Suitable carriers for soft gelatine capsules arc, for example, vegetable oils,

waxes, fats, semi-solid and liquid polyols and the like. Depending on the nature of the active
substance rriers are however usually

NH g

n T

5 The title compound, light pink solid, MS: m/e = 455.3 [(M+H)"), was prepared in accordance
with the general method of exampie 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

16 2-Cyciobutyl-N-{(cis)-2-pyrrolidin-1-yI-cyclopentyl)-4-triflnoromethyl-benzamide

254

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).
Example 136

2-Cyclopropyl-N-((cis}-2-pyrrolidin-1-yl-eyclohexyl)-4,6-bis-trifluoromethyl-benzamide

o *
N oH F
N
C,OFF
F



WO 2011/023667PCT/EP2010/062281 -99- required in the case of soft gelatine capsules. Suitable
carriers for the production of solutions and syrups are, for example, water, polyols, glycerol, vegetable
oil and thg |I% %qﬁg&gawiers for suppqsitories are, for example, natur%(}ym%%ﬁgg?ils, waxes,
fats, semi-liquid or liquid polyols and the like. 5The pharmaceutical preparations can, moreover,
contain preservatives, solubilizers, stabilizers, wettirdgg agents, emulsifiers, sweeteners, colorants,
flavorants, salts for varying the osmotic pressure, buffers, masking agents or antioxidants. They can
also contdicstil-athepdhwet apkitticallly, Wt able-suiistafives iV dicamenis:¢ aniainingr@<aitpound of
formula | gt a aIAcENHGAL.AGGERRBIR Sa1b 10 Inprkohand.a dherapedticallyiner carier are also
an object of the presentinvention, as is a process for their roa’uc(flon, which cor%pnses bringing one
or more corBgHdsdl oy iaprdoriPiainsdoéutoeiythetbprabiesasid attditohasakdvand, if desired,
one or more other therapeutically valuable substances into a galenical administration form together
with one or more therapeutically inert carriers EXsmmderhbbt preferred indications in accordance with the
present inv tig re those, Wh'g{S include disorders of the central nervous system, for example the
treatrienC ol PRAVSHUEN O SR S PR T G U R AR PO se.  The

dosage can_yary within widg limits and will, of course, have to be adjusted to the individual
requireme@w each partic

ai”case. In the case of oral administration the dosage for 20 adults can

correspondipgg pharmaceutically acceptable salt thereof. The daily dosage may be
administere dose or in divided doses and, in addition, the upper limit can also be exceeded
when this is fou egndicated. Tablet Formulation (Wet Granulation) 25 30 WO

2011/023667PCT/EP2010/062281
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 AQO).
10 Exampie 138 and 139

(-}-2-Cycloprepyl-N-((1R,2S or 1S, 2R)-2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-
triflioromethyl-benzamide and (+)-2-Cyclopropyl-N~((1R,2S or 18, 2R)-2-pyrrolidin-1-yl-

cyclopentyl)-4,6-bis-trifluoromethyl-benzamide

and

15 Cis-2-Cyclopropyl-N-(2-pyrrolidin-f-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide
{cxample 104) was separated on Reprosil Chiral NR with 9% cthanol in heptane. The first
cluting epantiomer was (-}-2-cyclopropyl-N-((1R,2S or 1§, 2R)-2-pyrrolidin-1-yl-cyclopentyl)-
4,6-bis-trifluoromethyi-benzamide, the second enantiomer was (+)-2-cyclopropyl-N-({1R,2S or
18, 2R)—2.—pyrrolidin-i-yl-cyciopentyl)—4,6—bis~triﬂuoromethyi~benzamide. The absohute

20 configuration was not determined.
Example 140

2-Ethyl-6-methoxy-N-({cis)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-benzamide



-100- Manu facturing Procedure 1. Mix items 1, 2, 3 and 4 and granulate with purified water. 2. Dry the
granules at 50 C. 3. Pass the granules through suitable milling equipment. 5 4.Add item 5 and mix for

three minut%' ?[8?’8‘;&%% on a suitable press. Capsule Formulation Item [ngredigntsrtile,5 mg25 mg100
mg 500 mg 18 .Compound of foilmla 1525100500 2. Hydrous Lactose159123148 3. Corn

Starch25354070 4. Talc10151025 5. Magnesium 8tarate1225 15Total200200300600 Manufacturing
Procedure 1. Mix items 1, 2 and 3 in a suitable mixer for 30 minutes. 2. Add items 4 and 5 and mix for

3 minutes 3.Fillinto a smitar_ble capsule.
Yy

The title compound, light vellow oil, MS: m/e = 385.2 [(M+H)"], was prepared in accordance
with the general method of example 5 from cis-2-pyrrolidin-1-yl-cyclopentylamine (intermediate

Q) and 2-ethyl-6-methoxy-4-trifluoromethyl-benzoic acid (intermediate AR ).
5 Example 141 and 142

(+)-2-Ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl}-4,6-bis-triffuoromethyl-benzamide and (-)-2-
Ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl}-4,6-bis-trifleoromethyl-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-yi-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide, the second

cnantiomer was (-)-2-ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide.

The absolute configuration was not determined.

i35 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),
Hygromyein 0.6 mg/ml (Gibco life technologies), Glutamine 1 mM Gibco life technologies)



- AO4- Claims I. The use of a compound of general formula R2-N H X N wherein RI/R2 are
independently from each other hydrogen, lower alkyl, -CH2)0-cycloalkyl for o being 0 or 1, or are
benzyl or he Cl/% {,} or Rl and R2 are together with the N-atom to which thg{ are attached a ring
containing ( E(gé 2)4-, -(CH2)5-, -(CH2)2-0-(CH2)2-,-(CH2)2-S-(CHHBE2A4BIB N R-(CH2) 2-,
-(CH2)2-C(0)- (CH2)2- -(CH2)2-CF2-(CH2)2-, -CH.g&HR-(CH2)2, -CHR-(CH2)3, CHR-(C1-12)2-CHR-,
or is the ring 2,6-diaza-spiro[3.3Theptane-2-carboxylic acid tert-butyl ester and R is hydroxy, halogen,
cycloalkymmmmmsalkyb ie Q)6 OR-THE A2 01 ilRsR3ie Srlprealiod. CFS
OCHF2, Io % 60{\{]Vﬁr(a kxl g%‘: é’l cycloalkyl or halogen; R4is CF3, lower alkoxy, lower alkyl,

halogen a
Flp -in’ -CHO (}nwtrogen Cat n® R758-07)cells stably transfected with mGlyT1b ¢cDNA.

Glycine uptake inhibition assay (mGlyT-1b)

5 Onday 1 mammalian cells, (Fip-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, (i) 10 mM non-radioactive giycine , (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. ICsg, the concentration of the
competitor inhibiting glycine uptake of 50 %). A solution was then immediately added
containing [*HJ-glycine 60 nM (11-16 Ci/mmol) and 25 uM 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 Iysed 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 1Csq data <1.0 pM. The ICs, data (<0.1 pM)

for preferred compounds 1 141 is be provided in table 1.

Example 1C50 data (uM) Exampie ICso data (uM)

1 0.05672 97 0.0824
3 0.0998 98 0.0801
6 0.05035 101 (.0948
7 0.04955 102 0.0351
8 0.092 103 0.0249
1% 0.0814 104 0.0189
19 0.0979 105 (.0751
22 0.0894 108 0.0882
28 0.0921 109 0.0253
39 (.0248 110 (.0543
45 0.0507 114 0.0668
46 0.0573 115 0.0714
47 0.0227 118 0.06




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 treatment of

psychoses,
Alzheimer's
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The compounds of formula I and the pharmaceutically acceptable salts of the compounds

of formula I can be used as medicaments, e.g. in the form of pharmaceutical preparations. The

pharmaceutical preparations can be administered orally, €.g. in the form of tablets, coated tablets,

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

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

gelatime 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



(-)-cis-N+2-cyclobutyl amino-cyc lopenty1)-2-methoxy-6-methylsul fany1-4-trifluoromethyl - benzamide
NKORS,2SR)-2-cyclopentyiamino-cycloPentyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzamide (N-(2- ntylamino-cyclopentyl)-2-methoxy-6-methylsulfalyl -4-trifluoromethyl-
benzamide c@é%ﬁég%r%%yl-N-(2-pyrro|idin-I-yI-cyclohexyl)-4-trif|uorom&ﬁ}i@éﬁ%‘?ﬁ?&@
(-)-cis-2-cyclopropyl-N-(2-pyrrolidin-I-yl-cyclohexyl)ed-trifluoromethy1-benzamide
(+)-cis-2-cyclopropyl-N-(2-pyrrolidin. 1-yl-cyclohexyl)-4-trifluoromethyl-benzamide
(Z'ZVC|0F|3r®ﬁ)diﬁii$|\1l‘Nt_(1%'g¥Fi)f @Edli‘%%|_g¥lfﬁﬁ|@£}ﬂ]ﬂl¥§=)%if§££é@@f_ﬂ neiyl- R i C(I)f soitatiz)n)s %ﬁd
+2-cyclopropyl-N-cjs+2-Pyrrolid in- 1-y]-cyclopentyl)-4-trifluoromethyl-benzamide and (+)-2-
cycloprop‘%)?mg-ysé:i‘}’sr?(-%f’-]‘dptf/}xr:?(r))&’(gﬁ"l-W f%%é%?’ff éﬁ{%i r—%i Yﬁﬁfé?Blﬁ%W-%‘gﬁi%E@tab‘@ carriers for
cis-2-cyclopropybrtethyl Di-¢apyrig lidink)bcloldpetyily; berzarfitiesemi-liquid or liquid polyols
(-)-cis-2-cyglopropyl-6-ethyl-N-(2-pyrrolidin-l-yl-cyclopentyl)-benzamide - 403
(+)-cis-2-cyclopropyl1-6-ethyl-N-(2-pyrroli d in- 1 -yl-cyclopentyl)-benzamide s-N-(2-cyclopentylam
no-cyé€lohexyl)-2Lbyelesprarsgitivalpfiersretioasianbewzeomeideontain preservatives, solubilizers,
(-)-N-cis-(ZzgycloRe inQsaclolgysd- Vs ittifiuar, I ide.
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(+)-cis-N-Zreyslapentylaniapreyelopanty1)-2-cyclopropyl-4-trifluoromethyl-benzamide
0-cis-N-2-cyclo ni%/lgmino-c clopentyl)-2-cyclopropyl-4-trifluoromethyl-benzamide
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(-)-2,6-dichiorec Naeisr{dpydralidind -sbe¥r arentidd-ds Wl yRIom et ReRFIINE timit can also
2-cyc|opropyI-N-%ﬁgls)-z-p%/rrolldln-l -yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide
2-cycloprBp§icsthe B s RO fohE Rt sfeyelopenty1)-4 trifluoromethyl-benzamide 2,6-di
methyl-N-((ci s)-2-pyrrol i d in- 1 -¥ia@yelppemiiidnt(Misogrnaiidhgnzamide 2-di

fluorgme OXY'G-%QJ%?%N-((CiS)-Z-pyWOI idin-1 -yl-cyclopenty1)-4-trifl uoromethylbenzamide
3/13%%; ¢ D 21-07-2011 rﬁg@aglct

Smg 25 mg 100 mg 500 mg

1. Compound of formula | 5 25 100 500
2. Lactose Anhydrous DTG 125 105 30 150
3. Sta-Rx 1500 6 6 6 30
30 4. Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate i 1 1 I

Total 167 167 167 831



404- N-((cis)-2-cyclopentylamino-cyclopentyi)-Z-methylsulfanyl-4,6-bis-trifluoromethyl-benzamide
2-cyclopropyl-N-((cis)-2-pyrrolidin-1-yl-cyclohexyl)-4,6-bis-trifluoromethyl-benzamide 2-ethyl
-N-((cis)-2-pyrrol idin- 1 -yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide gz-gz-c clopropyl-N-((1R,23
or IS, 2R)-Z-)f)‘]ﬁr%'l}éf%z-:fﬁyﬁll){-cyclopentyl)-4,6-bis-trif|uoromethylbenzamide O Wg@%ﬁé-N-((lR,% or
- 1S, 2R)-2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluqigmethylbenzamide
2-ethyl-6-methoxy-N-((cis)-2-pyrrolidin-I-yl-cyclopenty1)-4-trifluoromethyl-benzamide

(+)-2-ethyla (22 pyiial dirséddosy clopentyl)-4,6-bis-trifluoromethyl-benzamide or
0-2-Ethyl-N12-pyrrolidin-l-yl-cyclopent )-4,6-@§-tri,fluoro,methyl-benzamide. 3. Compounds of formula
IA encomg‘lasse%é? f@f(ﬁ’?tﬁlazr %%fgfﬁg(ﬁﬁf) & WHEPHiR P 1989 are independently from each other
hydrogenZtowertkyhe-GhiRtiesyctyatkyl for o being 0 or I, or are benzyl or heterocycloalkyl; or Ri and
R2 are together ith tﬁle N-atom.to which.they arg. attached a ring containing (CH2)3-, -(CH2)4-,
(C1-12)5-. -(CH%%%-?&@?&?}?{%% fﬂﬁﬁqﬁgéﬁ%%,C-‘t‘éﬂ%ﬁ{C(O)-(CHz)z-, _(CH2)2-CF2-(CH2)2-,
-CH2-CHR-(CH2)gd iBRR-{GH2)S (€ HR{CHRY2sCldRprassisithauinadle press.
2,6-diaza-spirp[3.3]heptane-2-carboxylic acid tert-butyl ester and R is hydroxy, halogen, cycloalkyl, or
C(0)0-lower_alkyl; Xis -(CH2)4-, -(CH2)3-, -(CH2)2- or R4is CF3, lower alkoxy, lower alkyl, halogen
and nis | or 2: Capsule Formulation

Itemm  Ingredients meg/capsule

5 mg 25 mg 100 mg 500 mg

10 1. Compound of formula I 5 25 100 500
2. Hydrous Lactose 159 123 148 -
3. Com Starch : 25 35 40 70
4. Tale 10 15 10 25
5. Magnesium Stearate | 2 2 5
15 Total 200 200 300 600

Manufacturine Procedure

1. Mix items 1, 2 and 3 in a suitable mixer for 30 minutes.
2. Add items 4 and 5 and mix for 3 minutes.

20 3. Fill into a suitable capsule.



or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding..........-.
i HOITEEOSPOHar optical isomers theredLMERAMIBuNds offGTiERABIIEESFdite 16" 13?9‘@%281*1
4/13AMENDED SHEET04-0722011' wherein R4is CF3, lower alkoxy, lower alkyl, halogen and iiis 1
or 2; . or apharmaceutically acceptable acid addifdn salt, a racemie 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-I-yl-cyclohexyl)-4-trifluoromethyl-benzamide cis-2-methyl
su | fanyl-N-(2-pyrrolid in-1 -yl -cyclohexyl)-4-tr'§ﬂm{§)methyl-benzam ide
(-)-cis-2-methoxy-6-methylsulfanyl-N-(2-pyrrolidin-I-yl-cyclohexyl)-4-trifluoromethyl- benzamide
(+)-cis-2-methbsEhéuseatiatoutat E @yt SHEMIA -yl-cyclohexyl)-4 -trifluoromethyl- benzam i de
(-)-cis-2-methylsulfanyl-N-(2-pyrrol id in- I -yl-cyclohexyl)-4-trifluoromethyl-benzamide
2-methylsulfanyl-N-((cis-2-pyrrolidin-I-yl-cyclghexyl)-4,6-bis-trifluoromethyl-benzamide or
(+)-2-methylsuIfanyl-N-((cis)-2-pyrro|idi}Qg_1- -wclo ex¥\l)-4,6-bis-triIIuoromethyI-benzamide 6.
Compounds of formula IA-2 according to c‘l&u)\?» -2

X N &,

I

wherein
RUR? arc independently from each other hydrogen, lower atkyl, -CHp)e-cycloalkyl for o being 0

or 1, or are benzyl or heterocycloatkyl;

( or R! and R? are together withi the N-atom to which they are attached a ring confaining
~(CHa)s-, ~(CHz)e, ~{(CHz)s-, —(CHa)z-0-(CHa)z-, ~(CH2)2-8-(CHa)a,
~(CHy)z-NR~(CHy)s-, { CHz)2-C{O){CHy)2-, ~{CHy);-CFy-(CHy)y~, ~CHa-CHR~(CHa)a,
-CHR~(CHz)3, CHR~(CHz)2-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 {(CHa)e-, ~{CHa)s-, ~(CHa)- or ~CHa+; '

R? is S-lower alkyl, CF3, OCHF,, lower alkoxy, lower alkyl, phenyl, cycloatkyl or halogen;

rR* is CF,, lower atkoxy, lower alkyl, halogen and

n islor2,

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 treatment
¢, of psychoses, dysfunction in memory and learning, attentiﬁ_n deficit, schizophrc_nia, dementia

disorders or Alzheimer’s disease.

2. The use of a compound of géhcra! formula 1 according to claim 1, which compounds
are
cis-2-methoxy-6-methylsu]fanyle-—Z-pyrroiidin-i-yl«-cyclohexyi)~4-triﬂuommethyl~benzamide
cis-2-methyisuifanyl«N—(z-pyrmlidinnl~yE-cyc!ohexyk)-4-triﬁuoromethyl-benzamide
(-)-cis-2~methoxy—6~me-thylsuifany!-Nn(Z-pyrralidin»1-yl-cyclohexyl)-d—triﬂuoromethyi-
benzamide
(+)-cis-2-methoxy-6-methylsutfanyl-N-(2-pyrrolidin-1 ~yl-cyclohexyl}-4-triftuoromethyl-

benzamide
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whereln R4is CF3, lower alkoxy, lower alkyl, halogen and iiis 1 or 2;  or a pharmaceutically _
Sisceablesaeklhgddition salt, a racemic MBS POIMIS. correspgnging g@q@y@ﬁ@ﬁ%ﬁ%?@i@ﬁﬁﬁaﬁ 1

-

|somers thereof -AO - 7. Compounds of formula IA-2 accordlng to claim 6, which compounds are
2-Methoxy-6- methylsulfanyl-N-((1RS,2SR)-2-pyrrolid ed:yl-cyclopentyl)-4-trifluoromethylbenzamide
(-)-2-methoxy-6-methylsu Ifanyl-N-(2-pyrrolidin- 1 -yl-cycl openty1)-4-trifl uoromethyl-benzamide
(+)-2-methoxy-6-methylsulfanyl-N-(2-pyrrol idin-I-yl-cyclopenty1)-4-trifluoromethyl-benzamide
(+)-2-methylsu | fanyl-N-(2-pyrrolid n- 1 -yl-cyclopentyl)-4-tri fluoromethyl-benzamide

(-)-2-methylsulfanyl-N-(2-pyrrolid in- 1 -yl- cyclopentyl) Lé;) riflugrometh J[ benzam3 ide
cis-2-mefhytiulanghrsefasy S Hdnmyrgidclof sl ean ’é Hﬂﬁg%#'g RLBeRzamide
(+)-cCis- 2~mﬁ ik Nc(@ﬂiyj‘rffdltdiﬁ-1#ybﬂdmgﬁmyﬁ)b&mlﬂmtuﬁm&ﬁrh@tmﬁénzam|de or

(-)-cis-2-me Isulf -N- rr gg Ayl Qﬂlﬁm:\é'r ide. 8.
Compouﬁ ?5%?6%& Fé{%" a\{‘c}(')lcr)%jl ﬁ%(%g%#'r%égﬁﬁgrem ‘F%@are in ependently from each other
hydrogersetoamidalkyl, -CH2)0-cycloalkyl for o being 0 or 1, or are benzyl or heterocycloalkyl; R4is

CFI3 |0W€§ lee’f%)! \@%@U?Yiuhﬁ{QQﬁQﬁﬁﬁﬂ&ﬁmZyimyal@iza/rmamuﬂmd@ym&wpmmmd addition
salt, a racémic mixture, or ifs corres ntl mers an i t
Compourﬁ'ﬁ%%?’lﬁh‘?ﬁ)'r§'m°§‘%{§%w @ mq A en?ﬁ‘r? s are i Srmet Hehefice °

cis-N-(2- Qy%ﬁ&@ml%ﬁﬂﬁ%pm%ﬁ%bﬂiﬁﬁ?%@%%ﬁawm%hvm%@m@ﬁyl benzamide
N-((IRS, @Fﬁ) 2 W r&n} RMERhe yléﬁ@@,{t}@}(&-ﬁﬁﬁgﬁbﬁ@ﬂﬁawﬂzaﬂnmﬂumomethylbenzam|de
or (1 R S ok El0 2 e e SR R berzamide.

(+)-cis-2-methyl suifanyi-N-(Z-pyrrchdm-E-yl—cyciopentyi)—4,&bm-trtﬁuommethyl-benzamlde

(~)~cis-2-methylsulfanyl-N-(Z-pyrroiidin-1-yl-cyclopentyl)—4,6-bis-triﬂuoromethy[«benzamide
cis-N-(z-cyclobutyiaminewcyciohexyE)«Z-methoxy-G-methylsulfanyi-4~triﬂuoromethyl-benzamide
N~((1RS,Q.SR)-2~cyclopentylamino»cyciohexyl)-z-methoxy-6—methy}suIfanyl-4-triﬂuoromethyi-
benzamide
(+)-N-(2mcycinpentylamino-cyciohexyl)—iz—methoxy-ﬁ-methylsulfany!-4-triﬂuorcmethyl-
benzamide
N—((1RS,ZSR)-Z-cyclobutylaminowcyctopemyl)-z-methoxy-G-methylsuifanyi—4-triﬂu0romethyi-
benzamide
(-)-cisﬁN—(Qucyc!obutyiamino-cyciopentyl)-z-methoxy-ﬁ-methylsulfanyi-4~triﬁuoromethyl-
benzamide

N-((IRS 2SR)-2-cyclopentyiamino-cyc!opentyl)-z-methoxyﬁ-metbyisulfanyl-4-triﬂuoramethyl~
benzamide

(—)-N»(z-cyciopentyiammo-cyciopentyl) -2-methoxy- 6-methylsuifanyiv4»tr:ﬂuoromethyl—
benzamide

cis-2—cyclopropylwN~(2-pyrrolidin—1-yl-cyclohexyi)~4~triﬂuoromethyi-benzamide
{-)-cis-2~cycloprapyl-N—(Z-pyrroiidin-1-yi—cyclohexyl)-4-triﬂuoromethyl-benzamide
(+)«cis-2-cyciopropyi—N-(Z-pyrrelidin~l-yl-cyctohexyl)-4-triﬂuomme£hyl-benzamide
Z-cyclopropyi-cisw-(2—pyrroiidin-i-yI-cyclcpentyI)-4-triﬂuoromethyi~benzamide
(-)~2-cyciopmpy1-N-cis~(-2-pyrreiidin-1-yl-cyciopentyl}~4-triﬂuoromethyl-benzamide and (+)-2-
cyctopropyl-N-cis-(-2-pyrrolidin- {-yl-cyclopentyl)-4-trifluoromethyl-benzamide
c':s-2~cyclopropyi~6~ethyi-N-(Z-pyrrciidin—i-yl-cyclopenty!)-benzamide
(-)»cis-2-cyclopropyl-6-ethyl-N-(2-pyrmiidin-E-yl~cyclopentyE)-benzamide
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10. Compounds of formula 1A-4 according to claim 3 -A07 wherein RI/R2 are independently from

n, lower alkyl, -CH2)0 r o bei WSTRRZY (/062281
Fs;aeterocy%ir {q%ms CFl, lower alkoxy, 8&%&%&@%% |Epl%cr)or]12wc’)(r”a pharmace{JtlcaIIy 2
acceptable acid addition salt, a racemic mixture, or its corresponding enantiomers and/or optical
isomers thereof. Il. Compounds of formula IA-4 accorghing-to claim 10, which compounds are N-((
IRS,2SR)-2-cyclobutylamino-cyclopenty1)-2-methoxy-6-methylsulfany1-4-trifluoromethyl- benzamide
(-)-c;is-N-(-2-cyclobutylamino-cyclopentyl)-2-methoxy-6-methykulfany1-4-trifluoromethyl- benzamide
N-(ORS,2SR)-2-cyclopenty mino-cyclopenty0-2-methoxy-6-mmbhylsulfany1-4-trifluoromethyl-
benzamida- @;%q@eymaﬁé&&ﬁhﬂﬁ@@&@%&ﬁtw -OYRIRIESY-BRIRaIHY s ulfanyl-4-trifluoromethyl-
benzamige. g1 (2. cycio;laentylamino—cyclohexyl) -2-cyclopropyl-4-trifivoromethyl- benzamlde

N-(ei)-7-Ypgpenyamine. eydepeny L) &methystienyl:a s uleramgiig;benzamice.

(+)-N-cts-(z-cyciopentylammo-cyciohexyt)~2-cyciopmpy!-4~triﬂuoromethyi-benzamlde

N-((1SR,2RS)-2-cyciopentylamino-cyclapentyl)-2-cyclopropyl-4-triflucromethyl-benzamide
(+)-cis-N-2-cyclopentylamino-cyclopentyl)-2-cyclopropyl-4-trifluoromethyl-benzamide
(-)-cis-N-2-cyclopentylamino-cyclopentyl)-2-cyclopropyl-4-trifluoromethyl-benzamide
cis-2-ethyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide

N-(( IRS,23R)~2~Cyclopenty£amino»cyclohexy1}-Z-methoxy~4,6»bis—triﬂuoromethyi~benzamide
cis-2-methoxy-N-[2-(2-methyl-pyrrolidin-1-yl)-cyclohexyl}-4,6-bis-trifluoromethyl-benzamide

—

(mixture of 2 diastercomers)
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
cis-2-ethyl-N-(2-pyrrolidin-1-yl-cyclopenty!)-4-trifluoromethyl-benzamide
cis-N-(2-cyclopentylamine-cyclopentyl)-2-ethyl-4-trifluoromethyl-benzamide
(+)-N-(2-cyclopentylamino-cyclopentyl)-2-ethyl-4-trifluoromethyl-benzamide
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
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
()-sis-2-fluoro-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-triflucromethyl-benzamide
(+)-2-methylsulfanyl-N~((cis)-2-pyrrolidin-1-yi-cyclohexyl)-4,6-bis-trifluoromethyl-benzamide
(+)-2,6-dichloro-N-cis-(2-pyrrolidin-1-yl-cyclopentyl)-4-triflucromethyl-benzamide
{-)-2,6-dichloro-N-cis-(2-pyrrolidin-1-yl-cyclopentyl}-4-triflusromethyl-benzamide
2-cyciopropyl-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
2,6-dimethyl-N-((cis)-2-pyrrolidin- 1 -yl-cyclopentyl)-4 -triflucromethyl-benzamide
2-diflucromethoxy-6-methoxy-N-{(cis)-2-pyrrolidin-1-yi-cyclopentyl)-4-trifluoromethyl-

benzamide
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12. Compounds of formula IB encompassed by formula | in claim 1 wherein RI1R2 are independently
meach;other hydrogen, lower alkyl, -CH2)YOsepcioaikyl for o bej e penzyl Ol as sai
%E@r%%ycﬁ?iﬂ%wﬁoz or Rl and R2 are %étgﬁ with the Na%)ﬁ%gv%’il? fﬁﬁ%ﬂ%ﬁgﬁ@ﬁ %"zﬂshjgll
containing -(CH2)3-, 4CHO4-, -(0-12)3-, -(CH02-0-(C1-102-, -(CH02-S-(CHO02-, -(CH02-NR-(CH2)2-,
-(CH02-C(0)-(CHO02-, 4CH02-CF2-(CH02-, -CH2-CHR-(CH2)2, -CHR-(CH2)3, CHR-(CH2)2-CHR-, or

is the ring 2,6-diaza-spirp[3.3Theptane-2-carboxylic acid®ért-butyl ester and R is hydroxy, halogen,
cycloalkyl, or C(0)0-lower_alkyl; Xis -(CH2)4-, -(CHO3-, -(CH2)2- or -CH2-1 114is CF3, lower alkoxy,
lower alkyl, halogen and nis 1 or 2; or a pharmaceutically acceptable acid addition salt, a racemic

mixture, (N-(f_sisb?remi_@mmﬁmrhanMBﬁstammf%ﬂmé@im@i@&tmemﬁmmdf!of formula
1B-1 accercing S&HRim dds) 8588 idin- 1 -yl-cyclohexyl)-4,6-bis-trifluoromethyl-benzamide

2-ethyl-No((cis)-2-pyrrolidin-1-yl-cyclopentyl}-4,6-bis-trifluoromethyl-benzamide

{-)-2-cyclopropyleN-((1R,2S or 18, 2R)-2-pyrrolidin-l-yl-cyclopentyl)-4,6-bis-trifluoromethyl-
benzamide

(+)-2-cyclopropyl-N-((1R,2S or 18, 2R)-2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-triflucromethyl-
benzamide
2-ethyl-6-methoxy-N-{(cis)-2-pyrrolidin-1-yl-cyclopentyl)-4-trifluoromethyl-henzamide
(+)-2-ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide or
(=-2-Ethyl-N-(2-pytrolidin-1-yl-cyclopentyl)-4,6-bis-triflucromethyl-benzamide.

3. Compounds of formula IA encom;ﬁassed by formuia [ in claim |

wherein

R!/R? 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
~{CHa)3~, «(CHz)s-, ~(CHz)s~, ~{CH1)2-0-(CHz)z-, <{CHz2)2-S-(CHz)z-,

(. ~{CHy)2-NR-(CHa)z-, ~(CHz2)2-C(0)-(CHa)y-, ~(CHy)2-CF2-(CHa)z-, ~CHy-CHR-(CH,),,
«CHR-(CHy)s, CHR-(CH,);-CHR-, or is the ring 2,6-diaza-spirp[3.3Jheptane-Z-carboxylic
acid tert-buty] ester and R is hydroxy, halogen, cycloalkyl, or C{(O)O-lower_alkyl;

X is ~{CHa)4~, —{CHz)3~, —(CHz)z~ or ~CHo~;
R*  is CFy, lower alkoxy, lower alkyl, halogen and
n islor2;
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
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R4is CF3, lower alkoxy, lower alkyl, halogen and is 1 or 2;  or a pharmaceutically acceptable acid

ddition.salt;.a.racemic mixture, or its corrgspoRdipg;enantiomers and/or opti
%%L%%uﬁé%a ] 'r%ula 1B-laccording to cg'r%%v&ﬂi@ compdunb&tre 010/

cis-2-cyclopropyl-N-(2-pyrrolidinThyl-cyclohexy0-4-trifluoromethyl-benzamide
(0-cis-'2-cyc|opropyl-N-(2-pyrro|idin-1-y|-cyc|ohexyl)-4_-_t‘ri£I#§rpmethyl-benzamide
(+)-eis-2-cyclopropyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifldoromethy1-benzamide or 2 -Cycl opropyl
-N-((cis)-2-pyrrolidi n-l-y)-cyclohexyl)-4,6-bi s-trifluoromethyl-benzamide, 15. Compounds of formula
18-2 according to claim 12 113-2 -A0g- wherein R4is CF3, lower alkoxy, lower alkyl, halogen and is 1
or 2; orapharmaceutically acceptabl id addition salt, a racemic mixture, or its corresponding
enantiomers and/or optical isomers thereafy ompounds of formula 113-2 according to claim 15,
which compounds are 2-cyclopropyl-cis-N-(2-p3 N-yl-cyclopentyl)-4-trifluoromethyl-benzamide
(+2-cyclopropyl-N-cis-(-2-pyrrolidin- I-yl-cy @ tyl fiBéromethyl-benzamide and (+)-2-
cyclopropyl-N-cis-(-2-pyrrolidin-I-yl-cyclopentyl)-4-trifluoromethytlbenzamide

cis-2-cyclgpiapy 1-6-ethyl-N-(2-pyrrolidin-I-yl-cyclopenty1)-benzamide
(-)-cis-2-cygclopropyl-6-ethyl-N-(2-p rr-ol'%’n-- -cyclopentyl)-benzamide

(+)-cis-2- rf:clopfﬁa E—E’-‘@?ﬁﬁ‘-‘ﬂ?‘a‘(ﬂ-‘fggy‘?‘ra} |h-ll£?-%?c?§ﬂeentyl)-benzamide |
2-cycloprapyl-Ni{(ctg)22-pyrrolidin- | -yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide
Z'CVC'°pr°pylb@'i&%%?%)!émi&&%ﬂa%e)ﬂbéﬂ@'&&H‘Jﬁ&’#ﬂ%&%@%&iﬁ Hiatomethybihapzamige
(-)-2-cyclopropyl-N-((IR,2S or IS, 2R)-2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethylbenzamide or
(+)-2-cycroprsionats areder ortiss! paomasd hesak olidin-1-yl-cyclopentyl)-4,6-bis-trifluoromethylbenzamide
wherein RI/R2 are independently from each other hydrogen, lower alkyl, -CH2)0-cycloalkyl for o being

Oorl, or are bgnzyl of REICHRHGIRRNN 1 LedlPdiag %o INE" 2R JMRhAlM halogen and

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-methylsulfanyi-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifiuoromethyl-
benzamide
(+)-cis-2-methoxy-6-methylsutfanyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-
benzamide
(<)}-cis-2-methylsulfanyl-N-(2-pyrrolidin-1-yl-cyclohexyl)-4-trifluoromethyl-benzamide -
2-methylsulfanyl-N-((cis-2-pytrolidin-1-yl-cyclohexy!)-4,6-bis-trifluoromethyl-benzamide or
(+)-2-methylsul fanyl-N-((cis)-2-pyrrolidin- 1-yl-cyclohexyi}-4,6-bis-trifluoromethyl-benzamide

6. Compounds of formula IA-2 according to claim 3

0
Q g g
SIRET)

1A-2
wherein
R* s CF,, lower alkoxy, lower alkyl, halogen and
n islor2: '

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

enantiomers and/or optical isomers thereof.
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is | or 2; or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding
enantiomers-apgiar optical isomers thereaf,, - 440;: = 18, C fformiat-3 Aepekding 4
E e Raa L o ee o ELadhvip 18 CURRIERRpreintR 3iese'ag i,
cis-N-(2-cyclopentylaminb-cyclohexyl)-2-cyclopropyl-4-trifluoromethyl-benzamide
cis-N-{2-cyclopentylamino-cyclohexyl)-2-cycloPropyd A &iftuoromethyl-benzamide
(-)-N-cis-(2-cyclopentylamino-cyclohexyl)-2-cyclopropyl-4-trifluoromethyl-benzamide and
(+)-N-cis-(2-cyclopentylamino-cyclohexy0-2-cyclopropyl-4-trifluoromethyl-benzamide wherein R'/R2
are independently from each other hydrogen, lower alkyl, -CH2)0-cycloalkyl for o being 0 or 1, or are
benzyl or hetetoCynipalkys;dR &isnClI Aldvwercading g thaire Saikdyikiedogenndpdrts 1 or 2; or a
pharmacsﬂygtﬂ&ﬁggg%h Ja@gﬁ_ﬁ%!m’ §§I)t,2ap Ric m@yge&n@wmmaq@gyenamlomers ‘
ers

and/or optical iso reof. . Compounds of formula [B-4 according to claim 19, which
compourkfgzyaide
(N')(USR,&Bﬁ)ﬁcﬁi&dﬂﬁ&ﬁm@wHﬂlrﬁyﬂ@?ﬂy&iahﬁymﬁﬁwﬁn@t}mudfhmthgthbbhmmmid@
+)-cis-N-2:cyclopentylamino:cyelopentyl)-2-cvelopropyl-4:iri )] - I .
(roon-S RS e Sl R AR s,
Compourftisfriehyisnifansbicesedidinclarreycloprety i Bupragaihyl-benzamide
(RS B i) S iy A bt S\ ez amide. 19
- ,2SR)-2-Cyclopentylamino-cyclohexyl)-2-methqxy-4,6-hisstrifluorom -henzamide 19.
Compouﬁ&%m?ﬁ\fﬂgafﬁ%é@é@%ﬁﬁi%%% ﬁ%ﬁpﬁ%@»X,G-«bis-t%rlsﬂuorome?hyE}JeXzam%
(+)-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.

8. Compounds of formuia [A-3 according to claim 3

RE-~ N’ 5—
Jb(ﬂ‘}n
wherein

RY/R? are independently from each other hydrogen, lower alkyl, ~CHa).-cycioalkyl for o being 0

1A-3

or 1, or are benzyl or heterocycloalkyl;

RY  is CFs, lower alkoxy, iower alkyl, halogen and
n is1or2;
( or a pharmaceuticaily acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomers and/or optical isomers thereof.

9. Compounds of formula 1A-3 according to claim 8, which compounds are
cis—N~(2-cyciobutylamino-cyclohexyi)».’!-methoxy-é-methyisuifanyi#ci»triﬂuoromethyt-benzamide
N-{(1RS,28R)-2-cyclopentylamino-cyclohexyl)-2-methoxy-6-methylsulfanyl-4-trifluoromethyl-
benzamide or
(+)-N-(2-cyclopentylamino-cyclohexyl)-2-methoxy-6-methyisuifanyl-4-trifluoromethyl-

benzamide.

10, Compounds of formula IA-4 according to claim 3
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gis-2-methgxy-N42-(2-methyl-pyrrolidin-l-yd):exelaiiexyl)-4,6-pisytri i beTza deeRizaig of
%"l‘jﬁt&&jg@) g@} -methyl-N-((cis-2-pyrrol’i T\?ﬁg | '-'yI-Ec?;/clohexf/)s's-];lt):gkbg)?s@ir-i?ﬁjo"ro'n.t?g[l:yl-l:")"énzamidelle'iL
(-)-N-(2-pyrrolidin-l-yl-cyélopenty1)-2,4-bis-trifluoromethyl-benzamide
cis-2-ethyl-N-(2-pyrrolidin-1-yl-cyclopenty1)-4-triflu thyl-benzamide
cis-N-(2-cyclopentylamino-cyclopentyl)-2-ethy1-4-trifluoromethyl-benzamide
(+)-N-(2-cyclopentylamino-cyclopentyl)-2-ethyl-4-trifluoromethyl-benzamide
eis-2-ethy1-6-methyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide
2-bromo-6-methoxy-N-cis-(2-pyrroIidin-I-yI-cfg}clemylg-,A;trifluoromethyl-benzamide cis-2-meth

yl-N-(2-pyrro | idin- 1 -yl-cyclopentyl)-4,B-bi%-tri Rtubtqudethyl-benzamide ci s-2-fluoro-N-(2-pyrrol d in- |
-yl-cyclopentyl)-4,6-bis-trif|uoromethyl-ben'de 'ghloro-N-(Z-pyrroIidin-
l-yl-cyclopenty1l)-4-trifluoromethyl-benzamide 1A-4
(-)-2-bromo-6-methoxy-N-cis-(2-pyrrol1din-1-yl-cyclopenty1)-4-trifluoromethyl-benzamide
(+)-2-brof5i8inethoxy-N-cis-(2-pyrrolidin-l-yl-cyclopentyl)-4-trifluoromethyl-benzamide
(+)-2,6-dieHitroahd et @rpyriylitim pasit otbgrhiyisesayjoren HiskofmdthytsEaiahifye beins 0
(9-2,6-dichIc_)r(_)-(l)\tl‘-ﬁig@énég‘tgggjp&p];lctg{g%@m@ﬁtyl)A-triﬂuor_omethyl-benzamide 2,6-di met hyl-N-((ci
s)-2-pyrroj idin-'1 -yf—cyclopentyl)-4-tr|fluoroglftggl-be zamide
2-difluordinethdk§Bsreateioali oy ( (s A b BHART -'djcyclopentyI)-4-triquoromethyIbenzamide
2-ethyl-Ng((cis)ig1prglidin- | -yl-cyclopenty1)-4,6-bis-trifluoromethyl-benzamide
2-ethy1-6-methoxy-N-((cis)-2-pyrrekdin-1- sAisifsapmethybenzaraid
(+)-2-eth;9f-&éﬁ‘-”p’éﬁ"‘&f‘%ﬁ-g’-ﬁﬁg é?%é)%%l&tiyélfgg,%y%%?ﬁﬁ%?g%ngthyl-beﬂimide g%a §
((-)-Z-eththn(EerW@ﬂdﬁWPpﬂcé&/@ﬁfﬁ@"ﬁfyi’)@ﬁf}&bis-trifluoromethyl-benzamide. 22. A process for
preparation of a compound of formula | as disclosed in claim land its pharmaceutically acceptable salt,

which process comprises a) reacting.a £ompauR,qb ATAB, ANIdR Sriydh-as asid of formuia
N-((1 RS,ZSR)~2-cyclobutyiamino-cy_clopentyi)-Z—methoxy-6-methyisu]fanyi-4~triﬂuoromethyl-

© i

benzamide
(~)—cis-N-(~2-cyclobutylaminc-cyclopentyl)-2~methoxy-6~methyisuIfanyl-4-triﬂuommethy1—

benzamide -
AN-(( IRS,ZSR)-E«cyciupentyiamino-cyclopentyl)—Z—methoxy-G-methyisulfanyi-4 -trifiucromethyl-

benzamide
(-)-N»(z-cyc].opentyiamino-»cyc10pentyl)—Z—methexy~6-methylsulfanyi~4~triﬂuoromethyl-

benzamide or
N-((cis)—zwcyclopentyiamino~cyc!opentyl)-2—methyisulfanyl—4,6-bis«triﬂuoromethyt—benzam:de.

12. Compounds of formula IB encompassed by formula I in claim ]

Rs
RE&-N H
Py .«
H R},
B
wherein

RY/R? are independently from each other hydrogen, lower alkyl, -CHy)s-cycloalkyl for o being 0

or 1, or are benzy! or heterocycloalkyl;
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in the presence of an activating agent selected from HATU (o-(7- azabenzotnazol | yI) 11 3 3-
delamett Igg%tﬁr'u hexafluorophosphate HpfggEaa g mpoung©f fepmita o ARO R g/ OBH B
the falne compound with an amide of formula NHRIR2 to give'the compound of formula Whereln
the substituents are as defined in claim 1, or b) reacting a compound of formula I-iAN H 0 R3 4). | (for

RI and R2 being H) with a corresponding di- brorméoﬂkyl or heteroalkyl compound to a compound of
formula 9 IR R"---N, 1710 R3 W-

~ or R! and R? are together with the N-atom to which they are attached a ring containing
~CHa)s~, «(CHz)a-, ~(CHz)s~, ~(CHz)2-0-(CHo)rr, ~{CHa)2-8-(CHyp)z-,
~(CHy)2-NR-(CHz)z+, ~(CH2)2-C(O)-(CHa)z-, {CHz)2-CFa-(CHz)z, —CH,-CHR~{CH3)3,
-CHR-(CHa);, CHR~(CH;)2-CHR-, or is the ring 2,6-diaza-spirp[3.3Jheptane-2-carboxylic
acid tert-butyl ester and R is hydroxy, halogen, cycloalkyl, or C(0)O-lower_alkyl;
X is {CHa)ar, <{CHa)s-, <(CHa)s- or -CHz~;
R? is CF;, lower atkoxy, lower alkyl, halogen and
1 islor2;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomers and/or optical isomers thereof,

13, Compounds of formula IB-1 according to claim12

Q 5l
! G R,
1B-1
wherein
R? is CF3, lower alkoxy, lower alkyl, halogen and
n islor2;

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

‘enantiomers and/or optical isomers thereof.

14. Compounds of formula IB-laccording to claimi3, which compounds are
cis-z-cyciopropyl-N-(Z-pyrro!idin-i~yi~cyciohexyi}-4-triﬁucromethy&-benzamide
(-)-cis-Z-cyclopropyI-N-(Z-pyrrolidin-»lmyl—cyclohexyl}-ti-triﬂuoromethyi«benzamide
(+)-cis-2-cyclopropyl-N-(2-pyrrolidin-1 -yl-cyclohexyl)-4-trifluoromethyl-benzamide or
2-Cyciopropyi-N-((cis)-2»pyrroiidin-1-y}~cyclohexyi)-4,6-b':s-triﬂuoromethyi-benzamids.

15. Compounds of formula IB-2 according to claim12

Qbﬁgm
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N wherein RI and R2 are together with the N-atom to which they are attached a ring containing
Briiad 1490481 i-(CH2)S-, -(CH2)2-0-(CHANSPARD2)2-S-(GHT)Ep 46T ARMFHEREIS062 281 1
-(CH2)2-C(0)-(CH2)2-, -(012)2-CF2-(CH2)25 -CH2-CHR-(CH2)2, -CHR-(0-12)3, CIR-(CH2)2-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(0)0-lower alkyl and the other substituents are as described above, and, - 113 - if
desired, converting the compounds obtained intQ lemaceutically acceptable acid addition salts.

23. A medicament containing one or more compounds as claimed in any one of claims 3 to 21 and
pharmaceutically acceptable exciplents. 524. A medicament according to claim 23 for the treatment of
illnesses WBYEW on the glycine uptake inhibitor. ~ 25. A medicament according to claim 24, wherein
the illnesgés arg pychosesaikpainidyafunetiarisyeaentiory and learning, attention deficit, schizophrenia,
dementia disorders 05.Alzheimer's disease. 1026. The use of a compound as claimed in any one of
claims 3 { 21 ff)sr[[ﬁé fhanufacture of medicaments for the treatment of psychoses, pain, dysfunction in
memory and |easiherareiivelydetientablerioig sdriiing selormeastaidistrises Bita ePRIdgisease. **

enantiomers and/or optical isomers thereof.

16. Compounds of formula [B-2 according to claim15, which compounds are
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-
cyctopropyl-N-cis-(-2-pyrrolidin-1-yi-cyclopentyl)-4-trifluoromethyl-benzamide
cis-2-cyclopropyl-6-ethyl-N-(2-pyrrolidin-1 -.yl-cchopentyl)-benzam ide
{(-)-cis-2-cyclopropyl-6-ethyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide
(H)-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-((¢is)-2-pyrrolidin-1-yl-cyclopentyl)-4 triﬂuoromethyl~benzamide.
(-)-2-cyclopropyl-N-((1R,2S or 18, 2R}-2-pyrrolidin-1-yl-cyctopentyl)-4,6-bis-trifluoromethyl-
benzamide or
(+)-2-cyclopropyi-N-({IR,2S or 18, 2R)-2-pyrrolidin-1-yl-cyclopentyl)-4,6-bis-triflucromethyl-

benzamide

17. Compounds of formula IB-3 according to claim12

H
R &
RN N

GOR
IB-3

wherein

RYR? are independently from each other hydrogen, lower alkyl, -CHaj,-cycloalky! for o being 0
or 1, or are benzy! or heterocycloalkyl;

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

n is 1 or2;

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

enantiomers and/or optical isomers thereof.
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18. Compounds of formula [B-3 according to claim17, which compounds are

cis-N-(2-cyclopentylamino-cyclohexyl)-2-cyclopropyl-4-triflucromethyl-benzamide

cis-N-(2-cyclopentylamino-cyclohexyl)-2-cyclopropyl-d-trifluoromethyl-benzamide
(<)-N-cis-(2-cyclopentylamino-cyclohexyl)-2-cyclopropyl-4-trifluoromethyl-benzamide and
(+)-N-cis-{2-cyclopentylamino-cyclohexyl}-2-cyclopropyl-4-trifluoromethyl-benzamide

19. Compounds of formula IB-4 according to claim12

,
o
R~ N‘R ¥
SRET
| IB-4

R!/R? are independently from each other hydrogen, lower alkyl, -CHz)o-cycloalkyl for o being 0

wherein

or 1, or are benzyl or heterocycloalkyl;
R* is CFs, fower alkoxy, lower alkyl, halogen and
n islor2;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomers and/or optical isomers thereof.
20. Compounds of formula IB-4 according to claim19, which compounds are
N-((1 SR,2R8)-2-cyclopentylamino-cyclopentyl)-2-cyclopropyl-4-trifluoromethyl-benzamide

(+)-cis-—N—Z‘cyciopentylaminmcyciopentyl)-2~cyclopropyi~4-triﬁuoromethyE~benzamida or
(—)—cis»N—Z-cyclopentyiamino~cyciopentyl)-2-cyc1opmpyi-4-triﬂuoromethyi~benzamide

21, Compounds of formula I as disclosed in claim 1, which compounds are

1
R
RLW\ R?
N
X H R,
I

cis-2-athyl-N-(2-pyrrolidin-1 -yl-cyclohexyl)-4-triflucromethyl-benzamide
N-((1RS,ZSR}-Z-CyciopentyEamino-c.yciohexyl)-2-methoxy~4,6-bis-triﬂuoromethyhbenzamide
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cis-2-methoxy-N-[2-(2-methyl-pyrrolidin-1-yl)-cyclohexyl]-4,6-bis-trifluoromethyl-benzamide
(mixture of 2 diastergomers)
2-methyl-N-{(cis-2-pyrrolidin-1-yl-cyclohexyl}-4,6-bis-trifluoromethyl-benzamide
(-)-N-(2-pyrrolidin-1-yl-cyclopentyl)-2,4-bis-triflucromethyl-benzamide
cis-2-ethyl-N-(2-pyrrolidin- 1-yl-cyclopentyl)-4-trifluoromethyl-benzamide
cis-N-(2-cyclopentylamino-cyclopentyl)-2-ethyl-4-trifluoromethyl-benzamide
(+)-N-(2-cyclopentylamino-cyclopentyl)-2-ethyl-4-trifluoromethyl-henzamide
cis-2-ethyl-6-methyl-N-(2-pyrrolidin-1-yl-cyclopentyl)-benzamide
2-bromo-6-methoxy-N-cis-(2-pyrrolidin-1-yl-cyciopenty!)-4-trifivoromethyl-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-triflucromethyl-benzamide
cig-2,6-dichioro-N-(2-pyrrotidin- | -yl-cyclopentyl)-4-trifluoromethyl-benzamide
(-)-2-bromo-6-methoxy-N-cis-(2-pyrrolidin- 1-yl-cyclopentyl)-4-triflucromethyl-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-yi-cyclopentyl)-4-triflucromethyl-benzamide
2,6-dimethyl-N-((cis)-2-pyrrolidin-1-yl-cyclopentyl)-4-triflioromethyl-benzamide
2-diflucromethoxy-6-methoxy-N-({cis)-2-pyrrolidin-1-yi-cyclopentyl)-4-trifluoromeihyi-
benzamide , |
2-ethyi-N-((cis)-é-pyrroiidin-l—yE-cyciopentyl)~4,6-bis-triﬂuoromethyl-benzamide
2-ethyl-6-methoxy-N-({cis)-2-pyrrolidin-1 -yl-cyclopentyl)-4-triflucromethyl-benzamide
(+)-2-ethyl-N-(2-pyrrolidin- I -yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide or
{~)-2-ethyl-N-{2-pyrrolidin- -yl-cyclopentyl)-4,6-bis-trifluoromethyl-benzamide.

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
. o NH,

with an acid of formula
MO, .0

4
R 5
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in the presence of an activating agent selected from HATU (o-(7-azabenzotriazol- 1-yD-1,1,3,3-

tetramethyluronium hexafluorophosphate)

\7’&
(R,

and reductively aminating the obtained compound with an amide of formula
NHR'R?

to give a compound of formula

to give the compound of formuia

1
R"i«nii o R
X ﬁ)ﬁvmﬁn
I

wherein the substituents are as defined in claim 1, or

b) reacting a compound of formula
H o R’

J\@m y
I (forR'and R? being H)

with a corresponding di-brome alkyl or heteroalky} compound to a compound of formula

1
k‘-m o

R-WN H
wherein R and R? are together with the N-atom to which they are attached a ring containing
~(CHy)3+, —(CHa)e=, ~(CHa)s+, <(CH2)2-0-(CHy)z~, ~(CHz)a-8-(CHa)a-,
~(CHa)2 NR-(CHy)z-, (CHz)2-C(0)-(CHa)2+, {CHz)2-CFy~(CHz)a-, ~CHz-CHR-(CHa)z,
-CHR-(CHj)s, CHR-{CH,),-CHR-~, or is the ring 2,6-diaza-spirp[3.3]heptane-2-carboxylic acid
tert-buty! ester and R is hydroxy, halogen, cyclealkyl, or C(O)O-lower alkyl and the other

substituents are as described above, and,

AMENDED SHEET 04-07-2011




10

- 113 -

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

to 21 and pharmaceutically acceptable excipients.

24, A medicament according to claim 23 for the treatment of ilinesses based on the

glycine uptaks inhibitot.

25. A medicament according to claim 24, wherein the ilinesses are psychoses, ;Sain,
dysfunction in memory and learning, attention deficit, schizophrenia, dementia disorders or

Alzhelmer’s disease.

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,

Rk



