WO 2006/ 066770 PCT/ EP2005/ 013433 CYCLOALKYLAM NE DERI VATI VES The present
invention is concerned with novel cycloal kyl am ne derivatives, their

manuf act we 2aewbetTrei r use as nedi canents. | n particul ar pcrhe20080€3183 on
relates to conmpounds of the formula (1) H2ZN RL (CH2), 5 wherein Rl is
selected fromRRR/ RR10 11 2 ---~ and ---NRl2 7RSR8 (CH2)m R6 4
R2, R3, R4, R5 and R6 are each independently sel ected from hydrogen, | ower
al kyl,  hal ogenated | ower al kyl or hal ogen; provided that R2, R3, R4, R5
and R6 are 10 not all hydrogen; R is lower alkyl; R$ is |lower alkyl; X
is >C=0 or >S02; RO and R1'C RRIYALREES f or m a doubl e bond; 15
R10 and R12 are independently selected from hydrogen or |ower alkyl;
mslor2; nisO, 1, or 2; WD 2006/066770 PCT/ EP2005/013433 -2 and

phar maceut i calllhy paeseripinagitionsiatersetrvd vgtf ndvel cysbelkyhntihedenpwtivahtheanzy me

di pept| dy|m£ﬁi?§dt1ﬂ%%ﬁd'tl¥e1£Es@a@mdedilc%n%ntsabbr eviated in the follow ng as
DPP-1V) is i1nvolved in the regulation of the activities of several

hor nones. In par ti cul
n particular, the invention relates to compounds of the formula (I)
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R% R% R%, R® and R are each independently selected from hydrogen, lower alkyl,
halogenated lower alkyl or halogen; provided that R% R® RY R’ and R® are
10 not all hydrogen;

R’ is lower alkyl;
R® is lower alkyl;
X is >C=0 or >S50y
R® and R'! are hydrogen or together form a double bond;
15 R' and R" are independently selected from hydrogen or lower alkyl;
mis 1 or 2;

nis0, 1, or 2;



DPP-1V is degrading efficiently and rapidly glucagon |ike peptide 1
(&P-1), which is one 5 of the nost potent stinulator of insulin production
and secr evoanoe/deénttobi ting DPP-1V  woul d potentiate the etCiapoosiizmszsiogenous
G.P-1, and lead to higher plasma insulin, concentrations. In patients
suffering fromi rrpai red glucose tol er ancé “and type 2 di abetes nellitus,

hi gher pl a i nsul i ncentr noder at e t he danger ous

hyper gl yca@ﬁ%haéﬂléc%{]glégﬁyﬁcﬁgmf Féag{%é%eff%fgorr?% k™ er%p Yssue damage.
Consequently, DPP-1V lo inhibitors have been suggested as drug candidates

for the treatnent of g*hoal red glucose tolerance and type 2 di abetes
mellitus (e. g T ¢rizfimeatipepiiplgrcptidas) V (BERet- 14 blahbreiatadandhe wlloving asr t can

be found ip U i38a9dd inRe 12RILARO L HERAFBBIFUver NP P HoAOL 8O aruwar
01/ 55105, US 6110949,

41 and US6011 Fur,
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al ., Moder ﬁg@%ﬁ%ﬁ-@#@gﬁng Hdkn g:(%c%)ltra oﬁgﬁodeﬁp@ ﬁ{er@alng%ﬁf essi on of

DPP-1V is case of aut ol mune di seases, rel at ed d| seases
and cancer hypesglimeamiasassaceardingly srduppihe rigk gf @sspp Jemeged Cppsequently, DP

i mrunongdul atliis hmm@@éﬁg%egt@d@sl drﬁg eaﬁd@ddt@srfoﬂﬂfé tRAuSER of uapﬁﬁeelsgs@@se n
general (Boonacker, E.; Noorﬁl h Eﬁ'ggﬁzﬁ%g waﬁl ﬁgﬁd%?

Bi ol ogy 20t ragesapyl types2 dig ?tes’lf’ﬁ Fﬁo Whayqr, 15k RRFF i€ Here is
aI Cﬁ; r (ela\at bbrhe batcar &o R ihWargd/18501, e ¥o616486 &IE msggﬁlmwmpmﬁélgm&;ﬁer ase

a mrune ndocri ne
ang Met a%o@gﬂsggﬁngj é\f%%&zlq V&‘(’Jf?ﬁﬂgﬁl afgi)gug ﬁggé'ssDPP |V inhibtors may be

useful as nedicaments for the treatnent of various di seases in which DPP-1V
is involved. Rethaveore.ddRiIoutiborpta the gemdratiqroansd madulatien of @TicplEi ent | y

| over plsaspa.ghy P&Eﬁnsel EYSP |IV (2[SORRGHY %E]b%) ﬁatsl @n %&@H@M 991% nﬂmfnﬂ%e present

i nventi on are usef 30 tre wiment an S of abet es,

parti cul ar regulsanana d| qeﬂ aﬁe‘f?@ﬁﬁé?ﬂle f‘e?é’éltaé@gu Fﬁé’l’f PP?IEFénO FuQ red
gl ucose t okipizadng a rak MEDPPAY iptthepathoptdisiol sy S)fl/ihﬂﬁmlefmédiﬂed atsptdets mat i on

o actton ohys ReBLsconar ey nsth el e B SRV Bvo gt
used in theo4). Abnormal expression of DPP-IV is found in the case of autmmmune diseases, HIV—
20 related diseases and cancer. Natural substrates for DPP-IV are involved in
immunomodulation, psycho/neuronal modulation and physiol. processes in general
(Boonacker E.; Van Noorden C. J. F, European Journal of Cell Biology 2003, 82(2), 53-
73). Furthermore, it has been shown that there is a correlation between DPP-IV and the
key nuclear protein topoisomerase alpha (Aytac U., Dang, N. H., Current Drug Targets:
25 Immune, Endocrine and Metabolic Disorders 2004, 4(1), 11-18). Thus, DPP-IV inhibtors
may be useful as medicaments for the treatment of various diseases in which DPP-1V is

involved.

We have found novel DPP-1V inhibitors that very efficiently lower plasma glucose

levels. Consequently, the compounds of the present invention are useful for the

30 treatment and/or prophylaxis of diabetes, particularly non-insulin dependent diabetes
mellitus, and/or impaired glucose tolerance, as well as other conditions wherein the
amplification of action of a peptide normally inactivated by DPP-IV gives a therapeutic
benefit. In addition, the compounds of the present invention can also be used in the
treatment and/or prophylaxis of obesity, metabolic syndrome, f-cell protection,

35 autoimmune diseases such as inflammatory bowel disease, encephalitis periaxialis

scleroticans and rheumatoid arthritis, Colitis Ulcerosa, Morbus Crohn, psoriasis, lichen



treatment and/or prophyl axis of obesity, netabolic syndrone, a-cell
protection, 35 autoi mmune di seases such as inflamuatory bowel disease,
encephal iwo0@arcsERi al is scleroticans and rheunat oi d aPChmPR0S/ 015383 it S

U cerosa, Mrbus Crohn, psoriasis, |ichen WO 2006/ 066770 PCT/ EP2005/ 013433
-3 planus and/or benign prostate hypertrophy. The conpounds may al so be

useful for_¢he evention of ALDS (a Lred i nmunodefi cienc Qne) or
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conpar ed t @r@hbgEatbRRt A0d/bAPRLYIRKS oKR@Rendidh.t he art, such as e.g. in
context of pharmacoki netics and bioavailability. Oobjects of the present

i nvention are ou f formula |.and their 1 har.maceutical |y

accept abl e sal ﬁg%&g@’ ﬁ’r‘?cfoﬁg’oblﬂg?ﬂféggﬁﬁs IHFVng(Q,gie‘g}élggd%]?fogﬁ es, their
manuf act ur therapedtic aned phaniasledicarprapadepmngiraf tof henDBP-IVankibithsiknown
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af orementi oned kind, and, respectively, for the production of

correspondi ng Pbictsafihe Bresens nyanidesaiscamparads efferrewe dand thed f ol | owi ng

def i ni tj0nshahecs@icaliphdlptableishitsysd kbRl AharedehnieallyhetrerBitascaWeig cope
of the varfous.terns u edP
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speci fi cat TBRUfasBIredReioanasnts Pased op @ camPEUASEH© ﬂﬂ’t}ﬁﬁ‘ A5 PEY uﬁéo%’fasone to
si x, pr ef evalbhythefuse bfthk @ofnputindwasfionmuh d i srordbhee with the'ina¢rogenth thef ers to

fluorine, chlorine, bromngyand iodin W H%rin 1 nd

chl ori ne bé?rhté(’lﬁlr é?lteevlﬁ?g%lf‘ Omgfssf)srogﬁéer %8%?“?%?8%%% [ g’ aS’(ﬁil’ (r)"r%?%ée?&&?h%?tﬂger m

"al kyl ", apowcton phcaospomding oredigatmientst her groups, refers to a branched

or straight-chain nonoval ent saturated aliphatic hydrocarbon radi cal of one

to twenfy car W%SQB&%isﬁfnﬁic%feﬁpdh% f@l[lﬁviﬁ? dSfniti6 S hrb 84t 96Mh 80 MBtratdRAE
preferably one to ten carhon h

} atons. The erme'('dro r alkyl!, alone or in
combi nat i oflelinethe sreapinggresprpe of dheyagious tegms gs f&%?ﬁé@)e&\{e WVEBHhREIER,; 1
nonoval ent al kyl radical of one to six carbon atons,
In this specification the term "lower" is used to mean a group consisting of one to

six, preferably of one to four carbon atom(s).

The term "halogen" refers to fluorine, chlorine, bromine and iodine, with fluorine,

20 bromine and chlorine being preferred. Most preferred halogen is chlorine.

The term "alkyl", alone or in combination with other groups, refers to a branched
or straight-chain monovalent saturated aliphatic hydrocarbon radical of one to twenty
carbon atoms, preferably one to sixteen carbon atoms, more preferably one to ten carbon
atoms. The term "lower alkyl", alone or in combination with other groups, refers to a

25 branched or straight-chain monovalent alkyl radical of one to six carbon atoms,
preferably one to four carbon atoms. This term is further exemplified by radicals such as
methyl, ethyl, n-propyl, isopropyl, n-butyl, s-butyl, isobutyl, t-butyl, n-pentyl, 3
methylbutyl, n-hexyl, 2-ethylbutyl and the like. Preferable lower alkyl residues are methyl
and ethyl, with methyl being especially preferred.

30 The term “halogenated lower alkyl” refers to a lower alkyl group wherein at least
one of the hydrogen atoms of the lower alkyl group is replaced by a halogen atom,
preferably fluoro or chloro, most preferably fluoro. Among the preferred halogenated
lower alkyl groups are trifluoromethyl, difluoromethyl, fluoromethyl and chloromethyl,
with fluoromethyl being especially preferred.



preferably one to four carbon atons. This termis further exenplified by
radi cal s such as nethyl, ethyl, n-propyl, isopropyl, n-butyl, s-butyl,

i sobut yl ,wo-2bastosb770n- pentyl , 3- nethyl butyl, n-hexyl, 2petrmpbimsioyi4zand t he
| i ke. Preferable | ower al kyl residues are nethyl and ethyl, w th methyl
being especially preferred. 30 The term halogenated | ower aIkyI refers to

I | Kyl b f th " h
over gl iyl or ot HEpEh Refony B and BEn st RS REF R Bt
chl oro, rmdkoxp'i’ edfms abﬂy: growoR 60-,Antemgn R | pwert iyl eﬁjcah@ﬂ@gnémeedkomv\er

ey o ?uﬁ{ﬁe% {nleg%r ‘ﬂ%pré’gb%?lg E&@%%Mu“’#r HEBORRE L BEIREE (66770

PCT/ EP2005With 32e8mxy b 41UBF¢éPQC fPrefekesky" refers to the group R -O, wherein
R is alkyl. The term"lower- al koxy" refers to the group R-0O, wherein R

is lowes al kylTh&anp lee&nﬁf:edtawac@éﬁtwwsal@'r émpﬁcesrsalteofghe aahb@mds oft hoxy,

ropoxy, isopr uto |sobutox Wi, t;h t hox in
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201 9° Sholu gl AAhOR0h Yk anRGk, BUAL 008 WG ALLBhoplldld gaugﬁicdmﬁpl phuri c
aci d, phosﬁﬁdrlc F&i°C aci "acet aci d,
fumaric acﬁowensmqum@afafémﬂ th@élkﬁaﬁhldl @lf@ln@n tesic ﬁah@%i p}fﬂ@@ﬁi’f@ Rusfegred

salicylihc agh dmhpdadtsfa{etteﬂﬁa@é RO, a&ms,ql@aracm)ridem Vb6 RicRE BndlON t OXi C
to I|V|ng or%%nlsm Preferreéd é{)sa aci refo tes, nal eates,

citrates, Begsigricaeld Sa]ﬁ%réﬂlf@ YRR 1d§ﬁéem$réftm Eﬂ‘ef% acid salts,
W th hydrochl ori des being especially preferred. In one enbodi nent, the
present invention relates to conmpounds for use in therapy having the
formula (1) HZN RL bCH2)fl | 15 wherein R is selected fromR R 7 R1 o
R X In one embodiment, the present invention relates to compounds for use in therapy

having the formula (I)

15 wherein

R! is selected from

5 3 R9
R R R X R
/ kR
=== R® , =" j , @\ and --—N\ F?m
) ST TR (CHo)r
R° R
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R? R% R% R’ and R® are each independently selected from hydrogen, lower alkyl,
halogenated lower alkyl, lower alkoxy or halogen; provided that R%L R R R
20 and R® are not all hydrogen;

R’ is lower alkyl;
R® is lower alkyl;
X is >C=0 or >SO;;

R? and R are hydrogen or together form a double bond;



- 11 ---\/ R---N2i , --- aand NRI2 SR (CH22m R6 R4 R2, R3, R4,
R5 and R6 are each independently selected from hydrogen, |ower alkyl,

hal ogenatwo 2b@vess77al kyl , | ower al koxy or hal ogen; provi eeu/mPbais/0R233 R3, R4,
R5 20 and R6 are not all hydrogen; R7 is lower alkyl; R8 is |ower alkyl;
Xis >C=0 or >S2i R9 and Rl11 are hydrogéﬁ or together form a double bond;

WO 2006/ 066770_,gCT/ ER2005/ 013433 = - an 2 are.indepepdently sel ected
f rom hydr ogen r aPé\%érarSF P,enfeﬁ"ﬂgseiecgﬁofﬁ?mﬂwﬁéog@? of lovgr a‘%}lﬂand Y

pharmaceutical |y acceptable salts thereof. 5 In one further enbodinent, the

i nvention rel ahdslbeo2conpounds of fornula (1) for wuse in therapy, wherein

RlLis R RBRR R6 R4 wherein R2, R3, R4, R5 and R6 are each independently

sel ected from hy. . lower alkyl, hal ogenated | ower alkyl, |ower alkoxy

%rz hal ?geni)l pr(r)]vi de’ﬂ tAat R2, R3, R4, R5 and io R6 are not all hydrogen.
prefera as the nmeani ng of hydrogen, |ower al kyl or hal ogen, r

pr ef er abl yancgphaﬁ?’@ﬁ‘%}ﬁ@?ﬂb’%@Hgf?bleéﬁl%éhﬂfg‘?fi ne. R3, R4,yR5 and R69are ore

preferably sel ected from hydrogen, |ower alkyl, |ower al koxy or hal ogen.

Most preferred | ower alkyl is methyl, nost preferred | ower al koxy is

net hoxy s In one further embodiment, the invention relates to compounds of formula (I) for

use in therapy, wherein R’ is

wherein R?, R%, R*, R® and R® are each independently selected from hydrogen, lower
alkyl, halogenated lower alkyl, lower alkoxy or halogen; provided that R4, R4 RY R and
10 R®are not all hydrogen.

R preferébly has the meaning of hydrogen, lower alkyl or halogen, more preferably
of hydrogen, methyl or chlorine.

R? R% R’ and R® are preferably selected from hydrogen, lower alkyl, lower alkoxy
or halogen. Most preferred lower alkyl is methyl, most preferred lower alkoxy is methoxy

15 and most preferred halogens are selected from fluorine, chlorine and bromine.

In one preferable embodiment, R?, R% R* and R’ are hydrogen and RS is lower

alkyl, lower alkoxy or halogen, more preferably methyl, methoxy or chlorine.

In another preferable embodiment, R% R%, R® and R are hydrogen and R*is lower

alkyl or halogen, more preferably methyl, fluorine, chlorine or bromine.

20 In another preferable embodiment, R% R and R’ are hydrogen and R® and R® are

each independently lower alkyl or halogen, more preferably methyl, fluorine or chlorine.
Still in another preferable embodiment, R® R* and R are hydrogen and R*and RS

are each independently lower alkyl or halogen, more preferably methyl or chlorine.

In another embodiment the present invention relates to compounds of formula (I)

25  for use in therapy, wherein Rlis



15 and nost preferred hal ogens are selected fromfluorine, chlorine and
brom ne. In one preferable enbodinent, R2, R3, R4 and R5 are hydrogen and
R6 is | oweD 20aldeyi7p | ower al koxy or hal ogen, nore pref eralipp2o0shi3abs;

met hoxy or chlorine. In another preferabl e enbodinent, R2, R3, R5 and R6
are hydrogen and R4 is |ower alkyl or ﬁaﬁ“ogen nore preferably nethyl,
fluorine, chlorine or bromne. 20 In another_ preferable embodinment, R2, R4
and R5 are hydrogen and R3 and R6 are ac |ndependently | ower al kyI or
hal ogen, nore preferably nethyl, fl qg@r chlorine. Still in another
preferabl e enbodi nent, R3, R4 and R5 ydrogen and R2 and R6 are each
i ndependently | ower al kyl or hal ogen, nore preferably nmethyl or chlorine.

I n anot her enbodi nent the present invention relates to conpounds of formula
(1) 25 for useherit Reis eis &pyer aliybrein R1 i s WO 2006/ 066770 PCT/ EP2005/ 013433
-6 R7 ---Nwherein R is |lower alkyl. Preferable | ower alkyl residues R7

onrantt 1ol T M O AR SLL Y, B Gl gL e

use in thepmf?red/\herel N RLis SRs wherein R8 is | ower alkyl. Preferable
| ower al kyl residue R8 is nmethyl. 10 In another enbodi nent the present

i nvent i @n rel a‘[@%dtﬁe&@rm%ﬂgﬁt the pfég:f;lﬂz’ﬂﬂl@nﬁbﬁ relfte§ tdtenpdunidl 6f RBMulaIEr €i n

R is

| ?or use §1 therapy, Where1N\R

RB
wherein R® is lower alkyl.

Preferable lower alkyl residue R® is methyl.

10 In another embodiment the present invention relates to compounds of formula (I)

for use in therapy, wherein R' is

wherein X is >C=0 or >SOy;
R’ and R" are hydrogen or together form a double bond;

15 R'® and R are independently selected from hydrogen or lower alkyl and
mis1or2.

In one preferable embodiment X is >$O,, R, R'%, R and R'? are hydrogen and m
is 2.

In another preferable embodiment X is >C=0, R” and R" together form a double
20 bond, R and R'* are hydrogen and m is 2.



wherein X is >C=0 or >S02; R9 and R' are hydrogen or together forma double
bond; 15 R10 and R12 are independently selected from hydrogen or | ower

al kyl andwormelws2o | n one preferabl e enbodi nent X i s >8CR/EPRDS50R433 R 1 and
R12 are hydrogen and m is 2. In another rf)ref erabl e enbodi nent X is >C=0,
R9 and R11 together forma double 20 bond, R10 and R12 are hydrogen and m

is 2. WD 2006/ 066770 PCT/[EP2005/013433_ .-7_lI ot her pr.eferabl e enfjodi nent
Xis >C=0 R9 gh%f“ﬁgereﬁrée %@Wn&&eﬁ(ﬁ%& ﬁ?@dtﬁaamrgeggﬁaqge D is

| ower al kykoropa ébeblabbiyd, e RYdwantkyRpreferablyytiethgendaitisMydsgin aed nis 1Inor e
preferably 1. Prefer npound of fornmula | for use in therapy are those,
wherein n Prsz’fporeg)ré?ﬁ%gﬁﬁds of formula |, wherein nis 2, are also
preferred for use in therapy. Preferred conpounds of the general fornmula I
for use in thePagsrred @mpose of douetledfdrusein theragy ergthessnwhercimgisdf :  (trans)
-2-mtolyl-cycl ohexyl amne, (cis)-2-mtolyl-cyclohexylamne, 10

(trans) -2-o-t obm}np%ﬁﬁhpbﬁ%vﬁlamm@h?re%i 151k Iz; ZreQlsb Profbrred folr @BEMhab e,

(trans) -2- (2-methoxy-phenyl)-cycl ohexylam ne, ™ (trans) -2-

2, 5-di chl oro- phenyl ) -cycl ohexyl an ne, CJ -2- .(2,5-dich| - ph I
Coyel ohoxy! am RETHe crmtits SEthegodietforttton e Ficra s Brss s the.
(cis)-2- (%ohtdrgreplecs)stingof:ohexyl am ne, (trans) -2-

( 3- brono- phenyl ) - cycl ohexyl am ne, (trans) -2-
(2-f 1 uor o- 5- metthys) hmntplylcgglohodemiham ne, (cis) -2-

(5-net hyl -t hi ophen-2-yl) -cycl ohexyl am ne, 20 (trans) -2-
(5- et hyl - t hi ophigr2-2a-plyl-cyclpbbotamypean ne,

10 (trans)-2-o-tolyl-cyclohexylamine,
(cis)-2-o-tolyl-cyclohexylamine,
(trgns)—2—'(2—nz1ethoxy-phenyl)-cyclohexylamine,
(trans)-2-(2,5-dichloro-phenyl)-cyclohexylamine,
(cis)-2-(2,5-dichloro-phenyl)-cyclohexylamine,

15 (trans)-2-(2,4-dimethyl-phenyl)-cyclohexylamine,
(cis)-2-(3-bromo-phenyl)-cyclohexylamine,
(trans)-2-(3-bromo-phenyl)-cyclohexylamine,
(trans)-2-(2-fluoro-5-methyl-phenyl)-cyclohexylamine,
(cis)-2-(5-methyl-thiophen-2-yl)-cyclohexylamine,

20 (trans)-2-(5-methyl-thiophen-2-yl)-cyclohexylamine,
(cis)-2-(2,4-dichloro-phenyl)-cyclohexylamine,
(trans)-2-(2,4-dichloro-phenyl)-cyclohexylamine,
(cis)-2-(3-fluoro-phenyl)-cyclohexylamine,
(trans)-2-(2-chloro-phenyl)-cyclohexylamine,

25 (trans)-2-(2,5-dimethyl-phenyl)-cyclohexylamine,
(cis/trans)-2-(2-fluoro-phenyl)-cyclohexylamine,
(trans)-2-(2-fluoro-phenyl)-cyclohexylamine,

(cis)-2-(3-chloro-phenyl)-cyclohexylamine,



(cis) -2- (2,4-dichloro-phenyl) -cyclohexylam ne, (trans) -2-

(2, 4-di chl oro-phenyl) -cyclohexylamne, (cis) -2- (3-fluoro-phenyl)

- cycl ohexwybamaenss770t r ans) -2- (2-chl or o- phenyl) - cycl ohergirareovs/ 01853 (t r ans)
-2- (2,5-dinethyl -phenyl) -cycl ohexyl am ng, (cis/trans) -2-
(2-fluoro-phenyl) -cyclohexylam ne, (trahs) -2- (2-fluoro-phenyl) - cyclo

hexyl ani ne, i S) 25 (3-chl or - - cycl ohexyl ani ne, WO 2006/ 066770
bt 2005 01345305 T E R ReB L bl be iR hany 1) - oycl Ohexyl arm ne.

is) -2- (2, 5-di - oh h l.ami ne,  (t -
E gl- ?)2 5- di f:m 05(8%%%32?7{‘?C@;‘?g‘?né*%géla’p%gt‘ﬁ%ﬁggfay‘t@gs)n = 2- ( ( rz,a?,.séi chl or o- phenyl )
- cycl tyl ani thwl |- 1 -yl)-cycl ohexyl ani ne,
(aney Y (s S s Hior i TRD Gy | 1 Y1) mevel ehexylamne
t - 2- (1, 1-di 0% Qn [<d: Lazinan-2- hexyl ani ne,
L S R

t - 1- ( 2- ami.nps | ) - di hydr o- | -2-one, 10
({rans)-3- (2 amagooue el TEhackeBatily o pyr ol 2 one, 10
(trans)-1-(2- ar(}ﬂaﬁg)czf_@é-gﬂggiysﬁ@gy HloybbRed1 Nt

(trans)-1-(2-am no-cyclo yl - pyrrolidin-2-one, and

phar maceut i cal |y a0Cc2pt, alliskos Al bRhhARLE ) -GoIRPRAKIS of formula | have
two or nore asymretric carbon atonms and can ‘15 exist in the form of

optically pure (@3adti-0IBiSno-BytdHekAR506-dshyAss G FepyERIiA.2-bRGEMat es, or
m xtures of diasteroisoneric Tacenates. The i nvention enbraces all of these

forms. In a pretahgbl-e2-emeslicyistexyl R4-RBthyl NEs-aikyAR -FyP8IP2 bRe,1- POSi tion of

the cycloal kylam ne structure is In trans- configuration, i.e. NH2 NHi2 Ri

R 10 (trans)-1-(2-amino-cyclohexyl)-4-methyl-5, 6-dihydro-1H-pyridin-2-one,
(trans)-1-(2-amino-cyclohexyl)-piperidin-2-one,
(trans)-1-(2-amino-cyclohexyl)-4-methyl-pyrrolidin-2-one, and

pharmaceutically acceptable salts thereof.

The compounds of formula I have two or more asymmetric carbon atoms and can
15 exist in the form of optically pure enantiomers, mixtures of diastereomers, racemates, or

mixtures of diasteroisomeric racemates. The invention embraces all of these formes.

In a preferable embodiment, R' and the amino group in 1-position of the

cycloalkylamine structure is in trans- configuration, i.e.

NH, NH,
: R1 R1
C(EHz)n (CH,),
or
20 In a preferable embodiment, R! and the amino group in 1-position of the

cycloalkylamine structure is in cis- configuration, i.e.

NH, NH

or



(CH2)" (CH2)n or 20 In a preferable enbodinment, RL and the am no group in
1-position of the cycloalkylamne structure is in cis- configuration, i.e.
NH2 NH2 WRoRoo6/de€H02) n CH2)n  or WD 2006/ 066770 PCT/ EP200%/mPi®@48834339 |t
will be appreciated, that the conmpounds of general formula (1) in this
invention maybe derivatised at functi ona?‘gr oups to provide derivatives

whi ch are capahl e..of convertin ack to the_.pare CO nd.in vivo. The

present invent HBWIHS@%@PF@F%?%@%GE%WW&@ enﬁﬁﬁ(}f&}ﬂﬁgﬁ Iy {hys INpeTBioy Ry

(CH 2), whesehaddivatiedaehectiofalfgtaips® RrovideRidtiPativés WhidR2ardcapableafid ---N R
SR8 (CH2)mR 12 4 R3, R4, R5.and R6 are each independently

sel ected frcg%vﬁéaggagcgﬁ? tﬁgoexaeanfaﬁollglﬁo,unéfbwﬁ31 ogenated | ower al kyl or

hal ogen; provided that R2, R3, R4, R5 and R6 are not all_ hydrogen; R7 is

| over al kyl; Fheipsesentarentidadlso xlates torapeindsghthe formula (I)

H,N R'

2
{ (CH,), '

5
wherein
R' is selected from
5 3 °
R R R X RRw )
/
T R2 H Tt j ] -_-@ and -~-N\ :‘2
- §7 R (CHy)
R R ,
R% R%, R% R’ and R® are each independently selected from hydrogen, lower alkyl,
10 halogenated lower alkyl or halogen; provided that R% R?, R*, R® and R® are not all
hydrogen;
R’ is lower alkyl;
R® is lower alkyl;
X 1is >C=0 or >80y
15 R’ and R" are hydrogen or together form a double bond;
R' and R" are independently selected from hydrogen or lower alkyl;
mislor2;
nis0,1,or2;
and pharmaceutically acceptable salts thereof,
20 with the further proviso that the following compounds are excluded:

2-(m-tolyl)-cyclohexylamine, 2-(p-tolyl)-cyclohexylamine, 2-(o-tolyl)-
cyclohexylamine, 2-(2-chlorophenyl)-cyclohexylamine, 2-(3-chlorophenyl)-



15 RO and R' are hydrogen or together form a double bond; R10 and Rl12 are
i ndependently sel ected from hydrogen or |lower alkyl; mslor2; nis 0, 1,
or 2; andwphasemmemuati cal |y acceptabl e salts thereof, 20PpeirtEr2a0sm13483t her
proviso that the follow ng conpounds are { xcl uded:

2-(mtolyl)-cycl ohexyl ami ne, 2-(p-tolyl)-cycl ohexyl ami ne, 2-(o-tolyl)-

cycl ohexyl am n roph cyel oh | am ne, , 25 (3-chl or ophenyl ) WO
2006/ 066770 PC%?’ Eé%‘%?ﬁglig}s@ 8?%’)939%1%%@%%%‘8&6’ 242 5o b EESH

2- (4- chl or opheny¢lphesylamine Ry(catelik cyQopeatibrmoimephémyolyl) -cgglopotiduyiremi ne,
2-(o-tolyl)-cyolapans B s 2 ey el N .

5 (4 chi or bphor @3_ 1o peﬂ)f‘ﬂc?orgeﬁgytlﬁhﬁle)z By dﬁﬂﬁ%yﬂeﬁ[ﬁ) r‘E‘:;;clopen’ty.lamme,
2- (3, 5-difl uor gé éﬂwwpgwﬂoﬁéﬁwv%dﬁWa% 2-(4-fluorophenyl)-cyclopentylamine,

2- ( 3- f | uor opherzy(4) bioytd pheeyll-¥ydsheneylardiedardd 204 a08OKIPHeaYG! Opent yl ani ne, 5
2- (4- bronmopheny| 21- cy I ol%ent yl am ne, and 2-(4-tert-butyl phenyl) -

cycl opentyl am e OIQ-D%H'? B}eyl ) - cycl ohexyl am ne and

2-(p-tolyl)-cycl ohexyl am ne are described as internediates for the

synt hesi s of phenanthridine derivatives in J. Chem Soc. 1956, 4280- 4283.
The synthesi s @&f(maiTolylieyatotieaylhmineansy2-p-{ayl)-oygiohexplantinhe esmibad as

2 O ehl oy it AnEleeep H’%?‘%j?“‘&*%?ia%?R‘é&é‘%ﬂ*%?‘?ﬁ@%ﬁiéﬁ%%q L aparsbamoss s
for study JPSLARESTREYLA Alitamets ormsebikoiaylsade hexylamite Ze(rosd) n 3.

Synihes o ohagit pannar %2}‘;% e e and the
NVR spect réy%@ée?‘a LEPY %412(&‘3 T lg‘-e gﬁ'ﬂ'ﬁ Og%}agﬁ\éﬁhﬂs?rﬁ{’r?gﬁeér K5 from WO
2004/ gl 360 lnmeheaasomatntcg fectrh Imedmcﬂxrseqi)a'lr ROrgICledm. 1962, 27, 3006-3010. In J. _Or%.

am nohydr o y S , : adrener ecept or ;.agoni sts.
R L i
di f | uor ophé¥siPhex stinpert theaiMB spectigart Hessribgthenyl ) - cycl opent yl ani ne,

2- (4- fluorophenyl)-cycl opentyl am ne, 2-(4-bronophenyl)-cycl opentyl am ne

and 2-(fstert %C)(obpélyl)wyélayéﬂt?lﬁﬁl%&@ﬁﬁéwﬁ BNV B26040 60 98 fal tAin Bk the

2001/ 042203 as intertmadi t
preparation of amin

ghy%?oxyg.{kybenzothiazolones useful as B3 adrenoreceptor agonists.
2-(p-Tolyl)-cyclopentylamine, 2-(4-chlorophenyl)-cyclopentylamine, 2-(3,5-
difluorophenyl)-cyclopentylamine, 2-(3-fluorophenyl)-cyclopentylamine, 2-(4-
fluorophenyl)-cyclopentylamine, 2-(4-bromophenyl)-cyclopentylamine and 2-(4-tert-

20  butylphenyl)-cyclopentylamine are disclosed in WO 2001/042203 as intermediates for
the synthesis of N-(phenylcyclopentyl)sulfonamides with glutamate receptor function
potentiating activity.

Preferred compounds of formula I are those, wherein R is

25 wherein R% R%, R%, R® and R are each independently selected from hydrogen, lower
alkyl, halogenated lower alkyl, lower alkoxy or halogen; provided that R? R?, R%, R’ and
R® are not all hydrogen.

R? preferably has the meaning of hydrogen, lower alkyl or halogen, more preferably
of hydrogen, methyl or chlorine. .



the synthesis of N (phenyl cycl opentyl)sul fonam des with glutanmate receptor
function potentiating activity. Preferred conpounds of fornula | are

t hose, whwoebss/deh770s R5 R3 R2 R6 R4 25 wherein R2, R3pCRAEP20%5/0a33d3 R6 ar e
each independently sel ected from hydr ogeq | ower al kyl, hal ogenated | ower
al kyl, 1 ower al koxy or hal ogen; provided { hat R2, R3, R4, R5 and R6 are

t all hyd A. bly h t.h i f d v | Kyl
nal ogen, | wor o Byt o aB1 R F BRI B O HLE RGN SRRt Beh S SO gEP B0 70
PCT/ EP2005b0084881. Mdst pRIerréddpwRSalkyl ds R6thal;, engst prfefrsedllywaedlloxty édmbthory
hydrogen, laﬁéf’ﬁ{osgirngeﬁrredl en?&r%?%i ctecpﬂoﬁ%iu%?ﬁg&c%%e r&g%?fnrir?ed | ower al kyl

is methyl, nost erre ower al koxy I's e preferred
hal ogens are selected fromfluorine, ,.chlorine and bromne. |ln one
preferabl e enb&dPReptclerpble embodimensdy, K5 Raped Ryaedydrosanank® isdoweriner 5

al kyl,  IsowelkyRIdeRs Wll@ky Bahae g, nfoRé gre&rr@afﬁ@glf,rﬁ&h or dEBSARXY or
chlorine. In another preferable enbodi nent, , R3, R5 and R6 are hydrogen

and R4 is | owe al kyl o | ogen,. noye,nrseferaply thyl, fluQrine
chlorine or br ’F\%t.ggli We%ﬁagﬁ%ﬂﬂﬁbql@feﬂ{’g{bﬁ%’% r@gﬁ?’g%ﬁ?n @fy gnﬁﬁl‘ﬂgﬂare
hydr ogen anbkyR3 leabapeR6mareprefeadbly inathgl élndeng,Ichildrimeer badrkirle. or hal ogen, nore
preferably nmethyl, fluorine or chlorine. 10 Still in another preferable

enbodi nent, R3; & . 6
i ndependent I%r.ll%%g?tﬁgﬁd&g&rﬁl %@?@gﬁ%ﬁﬂ%’g agr%g?g?%%o%ﬁﬁéggrndc Ia_geri ne.
Further prét@yrindepeadapibiiawsr dkyloshpepen. mese Preferaply aadthyl, flverénn qrghloging.
those, wherein Rl is R7 ---N 15 and wherein R is lower alkyl. Preferable

| over ajokyl resiilluesndihesreferaldvhbahighett RYR? it R apEhjiybgddeind R espeCi al | y

are each independently lower alkyl or halogen, more preferably methyl or chlorine.

Further preferred compounds of formula I of the present invention are those,

. 1.
wherein R is

15 and wherein R” is lower alkyl.

Preferable lower alkyl residues R” are methyl and ethyl, with methyl being especially
preferred.

In another embodiment of the present invention, compounds of formula I are

20 R,

those, wherein R is

and wherein R® is lower alkyl.
Preferable lower alkyl residue R® is methyl.

Also preferred are compounds of formula I of the present invention, wherein R” is



preferred. In another enbodi nent of the present invention, conpounds of
formula | are those, wherein Rl is s 20 R and wherein R8 is | ower alkyl.
Pr ef er ablwol2ossarceambkyl residue R8 is nethyl. Al so prefercedrasos/ocaapounds
of fornmula | of the present invention, wherein R is W 2006/ 066770

PCT/ EP2005/ 013433 -12 RO 10 / X RRII' 1IN 7 12 ~(CH2)m R wherein X is
>C=0 or >S02; RO and R 1 are hydrogen or together form a double bond; R10
and R12 are independently sel ected from hi§dioogen or lower alkyl and 5 mis
| or 2. In one preferable enbodi ment X- BS02, R9, R10, R1' and R12 are
hydrogen and m is 2. In another preffrableRfhbodi nent X is >C=0, R9 and
R11 together forma double bond, RLO\an » are hydrogen and mis 2. 10

I n anot her preferable enbodi nent Xis S€E@m RO and R11 are hydr ogen or
together forma double bond, RO is |ower alkyl, preferably nethyl and R12

i's hydrogen angh#eirSX s >QL0%r 3905,e preferably 1. Preferred conpounds of
formula | are those, wherein nis 1. Conpounds of formula I, wherein nis

2, 15 Especi al fierred, conpoynds, of. t he eral ,formula | are those
P k%/ﬂ'g{ grl &ﬁf‘pﬁ)ékﬁgfinn&rﬁﬂ%e%&r :form a dgglg'le rbond;

sel ected from

R'® and R'? are independently selected from hydrogen or lower alkyl and
5 mis1or2.

In one preferable embodiment X is >S0,, R%, R', R'' and R'? are hydrogen and m
is 2.

In another preferable embodiment X is >C=0, R’ and R together form a double
bond, R' and R'? are hydrogen and m is 2.

10 In another preferable embodiment X is >C=0, R’ and R'" are hydrogen or together
form a double bond, R is lower alkyl, preferably methyl and R'? is hydrogen and m is 1

or 2, more preferably 1.
Preferred compounds of formula I are those, wherein n is 1.
Compounds of formula I, wherein n is 2,

15 Especially preferred compounds of the general formula I are those selected from

the group consisting of:
(trans)-2-(2-methoxy-phenyl)-cyclohexylamine,
(trans)-2-(2,5-dichloro-phenyl)-cyclohexylamine,
(cis)-2-(2,5-dichloro-phenyl)-cyclohexylamine,

20 (trans)-2-(2,4-dimethyl-phenyl)-cyclohexylamine,
(cis)-2-(3-bromo-phenyl)-cyclohexylamine,
(trans)-2-(3-bromo-phenyl)-cyclohexylamine,
(trans)-2-(2-fluoro-5-methyl-phenyl)-cyclohexylamine,
(cis)-2-(S—methyl-thiophen—Z-ylj—cyclohexylamine,

25 (trans)-2-(5-methyl-thiophen-2-yl)-cyclohexylamine,



(trans) -2- (2 - methoxy-phenyl) - cyclohexylanmn e, (trans) -2-

(2, 5-dichl oro-phenyl) -cyclohexylamne, (cis)-2- (2,5-dichloro-phenyl)

- cycl ohexybavienss7780 (trans) -2- (2, 4-dinethyl -phenyl) pcympodusnyisasm ne,
(cis) -2- (3-brono-phenyl)-cycl ohexyl am ne, (trans) -2- (3 -brono-phenyl)
-cycl ohexyl am ne, (trans) -2- (2 f1 uor o= Bret hyl - phenyl ) -cycl ohexyl am ne,

(cis) -2- (5-nethyl-thi ophen- | ohexyl am ne, 25 (trans) -2-
(5-met hyl -t hi oﬁ&h&ﬁ (’Z‘Sﬂiﬁc 06%?% i(ﬂ%ﬁi ﬁgamm 2006/ 066770 PCT/ EP2005/ 013433

-13 (cis) -2- Lch 0 en h | i To. )
di chl or o- pheny 5ans)cglg?’éhcgol§l%ﬂr~)r? Gél)g’) cyclo¥x Ay Tatai, amne,  (trans) (2,4

e e e )
e AR S e 2

£ ot AT B 17 oo o
(Zﬂﬁpz)mﬁag?)zg{cr]})irariéﬁ @1 %(l’ro Bhe élg‘ﬁ éﬁl”%m né, (trans)-2-(1,1-di oxo-[ 1.
o hoar o Al ns (‘(b%ﬂmrg p%%}qf ¥déﬁe§({a§@irb a(2 am no-cycl ohexyl) -5,

Vil m no- cycl ohexyl) - 4- met hyl -

5-di hydr o- pyr rPJlﬁgz—ﬁiqg-dlchfotrB%%)lyli— %v&ol?e%‘cﬁﬂnﬁﬁé?' ohexyl) - 4- et hyl -

6- di hydr o- 1H pyTi
(2-am no-cyclo @|50 rmg 2 heptvl
Q@ 5 §p erﬁgﬁ% Joheptylamine

(trans)-1-(2-am no- cycio rol'i di n-2-one, and

phar macgut i cal fygac Pﬁi)tdm&o%ﬁ'lehﬁ) tc?@é}?éﬁftylamme,
(trans)-2-(3-methyl-pyrrol-1-yl)-cyclohexylamine,
(trans)-2-(3-ethyl-pyrrol-1-yl)-cyclohexylamine,
(trans)-2-(1,1-dioxo-[1, 2]thiazinan-2-yl)-cyclohexylamine,
(trans)-1-(2-amino-cyclohexyl)-5, 6-dihydro-1H-pyridin-2-one,

15 (trans)-1-(2-amino-cyclohexyl)-4-methyl-1, 5-dihydro-pyrrol-2-one,
(trans)-1-(2-amino-cyclohexyl)-4-methyl-5, 6-dihydro-1H-pyridin-2-one,
(trans)-1-(2-amino-cyclohexyl)-piperidin-2-one,
(trans)-1-(2-amino-cyclohexyl)-4-methyl-pyrrolidin-2-one, and

pharmaceutically acceptable salts thereof.

20 The present invention also relates to a process for the manufacture of compounds

of formula I.
In general the compounds of the formula I can be obtained either

a) by a reductive amination of a ketone of formula II

0

R
(CH,),



20 The present invention also relates to a process for the manufacture of
conpounds of fornmula I. In general the conpounds of the fornmula | can be
obt ai ned woth@vose®) by a reductive am nation of a ketonecofepb@snouwi4as || 0 R
(CH2) n WD 2006/ 066770 PCT/ EP2005/ 013433 _-14 wherein R and n are as
defined above, or b) by deprotection of "4%*carbanic acid ester of formula
1l NHR R (CH2)n _{ll,wherei,n.R, and n are as defined above and RP is an
ani no protecti ?%’g‘e‘)ﬁ?rbﬁp‘i‘n%nﬁﬁaﬁge@‘%dtﬁ%?ﬁ%loé ani no protecting group such as
benzyl oxycarbonyl (Z or Cbz), allyloxycarbonyl (Al oc),

9- f | uor enyl net hpkyderrbtagidn ¢Fnwe)qamiandidpsef ef fabinyla Iflert - but oxycar bonyl
(Boc). The conpounds of formula (1) can be manufactured by the nethods

gi ven below, by the-nethods given in thgHBxanpl es or by anal ogous net hods.
Appropriate reaction: 10 conditions for [thegindividual reaction steps are
known to the person skilled in the art. xfting materials are either
commercially avail able or can be prepa , t hods anal ogous to the

net hods given below or in the Exanpl es or” by et hods known in the art. The
conpounds of the present invention can be prepared as illustrated in the

15 schenes bel ow. Conpounds of general folllnula 1a, in which Rl is linked to
the cycl oal kane core through a carbon atom are synthesized froma ketone

Il by nmethods ke, RPaADS af s deftciuidge BYd REAYG LM Eo BREtARIsGRowS| NY
pref erably ammoni um acetate and sodi um

5 RP is a suitable amino protecting group such as benzyloxycarbonyl (Z or Cbz),
allyloxycarbonyl (Aloc), 9-fluorenylmethoxycarbonyl (Fmoc), and preferably, tert-
butoxycarbonyl (Boc).

The compounds of formula (I) can be manufactured by the methods given below,
- by the-methods given in the Examples or by analogous methods. Appropriate reaction...
10 conditions for the individual reaction steps are known to the person skilled in the art.
Starting materials are either commercially available or can be prepared by methods
analogous to the methods given below or in the Examples or by methods known in the

art.

The compounds of the present invention can be prepared as illustrated in the

15 schemes below:

Compounds of general formula Ta, in which R" is linked to the cycloalkane core
through a carbon atom, are synthesized from a ketone II by methods known in the art
such as by reductive amination using preferably ammonium acetate and sodium

cyanoborohydride (Scheme 1)

20 Ketones of general formula II can be obtained from the respective alcohol e.g. by an
oxidation using methods known in the art, preferably by using a Dess Martin Reagent.
The alcohol itself can be obtained from the respective epoxide by methods known in the
art, preferably using an organometallic reagent such as the suitable organo lithium

reagent or the suitable Grignard reagent.



cyanobor ohydri de (Schenme 1) 20 Ketones of general formula Il can be
obt ai ned fromthe respective al cohol e.g. by an oxidation using nethods
known i n wbeoawdss77pr ef erably by using a Dess Martin ReagemteP2005hes34as cohol
itself can be obtained fromthe respectlxg epoxi de by met hods known in the
art, preferably using an organonetallic agent such as the suitable organo
Iithiun1 reagegﬁ or ﬁhe suitable Gignard reagent. WO 2006/ 066770
PCT/ EP2005/ 013 5- Scheme 1 0 NH2 R1 NaBH3CN R1 NI -14-acetate (CH
Oh (CHOn (I la Conmpounds of general formula Ib, i ich R is linked to
t he cycl oal kane core thrpough a nitrogen atomcan b ynt hesi zed from a
carbam ¢ acid ester |11 By neghods 5 KeBWCNNn the . VRE&N RP is
tert-but oxycarbonyl the¢ reagtion prefemﬁuudﬁaés pefforméd in the presence
of hydrogen chloride i i or with trifhuoro Cetl@%%ﬁid in
di chl oronet hane. The carba cid ester IIl can b i2ved froma
carboxylic acid ester |V by hydrolysis and subsequent Curtius
rearrangenent, using methods known in the art (Schenme 2). 10 Schene 2
COORa NHRP NH6(c1lH Y RL Rl Y(C R 12), (CH2), 2), IMdll Ib Ra suitably
is nethyl or ethyl; R' is a suitable am no protecting group such as
benzyl oxycar bonyl ,

Compounds of general formula Ib, in which R’ is linked to the cycloalkane core

through a nitrogen atom can be synthesized from a carbamic acid ester III by methods

5 known in the art. When RP is tert-butoxycarbonyl the reaction preferably is performed in
the presence of hydrogen chloride in dioxane or with trifluoroacetic acid in
dichloromethane. The carbamic acid ester III can be obtained from a carboxylic acid

ester IV by hydrolysis and subsequent Curtius rearrangement, using methods known in

the art (Scheme 2).
10 Scheme 2
COOR® NHR” NH,
H1 R1 R‘l
— —-
(CHg)n (CHZ)n (CH2)n
v 1 b

R® suitably is methyl or ethyl; R? is a suitable amino protecting group such as benzyloxycarbonyl,
allyloxycarbonyl, and preferably, tert-butoxycarbonyl.

The synthesis of lactam or sultam derivatives Ic starts from cycloalkylamine V as
15 shown below in scheme 3. V is reacted with an acid chloride or a sulfonyl chloride VIl in
the presence of a base (e. g., triethylamine) to afford amide or sulfonamide V. Then,
cyclisation of V using a base, e.g., sodium hydride, in a solvent such as N,N-
dimethylformamide, optionally in the presence of sodium iodide, leads to Ic . The

carbamic acid ester can be transformed to the free amine as shown in scheme 2.



al I yl oxycarbonyl, and preferably, tert-butoxycarbonyl. The synthesis of

| actam or sultam derivatives Ic starts fromcycl oal kyl am ne V as 15 shown
bel ow i n wohemse8770V i s reacted with an acid chlori de orCca/EradosonsBs
chloride VIl in the presence of a base i,% g., triethylamne) to afford
am de or sulfonam de V. Then, cyclisati of V using a base, e.g., sodium
hydride, in a ggl venj,t such as N, N- di nethyl formam de, optionally in the
presence of soth dide, leads to Ic. The carbamc acid ester can be
transforned to the freg agi ne as shown in schene 2. WO 2006/ 066770

PCT/ EP2005/ 013433 - 16° h g@lg RO R10 (CHZ)nHal RO NHRP CI ~X N s 10 X

R10 11 iz HNRRR NHRR, R X CHZQ mHal N 112 'z
(CHz)m ( (CH;I)n VI N RPis as | e am no prot |négoq:p15uch
as benzyl oxycaxtony! , IR\},,yI oxycar ",’ (prafHa abl y. R'2

tert-butoxygar hegyl ; Het—s—a—halogep, prgh | y—chtorine |5 TH@H)
unsat ur at ed T™act of the formuladig) wherein R9 and R10™Mapr)m a doubl e bond
and X is >C=0 can be synt hesi zed from cycl oal kyl am ne VI accor di ng to
schene 4. Thu¥!l alkylation of VI w\h alkenyl halide | X (icn the presence
of a base, e. g., triethylamne), followed by. acylation (in the presence
of a base, e..qg., triethylamne) wth acyl halide.l X, 1o affords am de

VI I'1. ConpoundR\i# 4 duitdbienmirerrtdyengigeous sroh sbtredotyartronyigildbyeitogylred at hesi s

(Acc. Chem Reg @ngce a4 61[@ Lurhenium gat al yst, e. g.,
bis(tri %ycl ohexye hcl)'ts&hqx% enzy{l&éﬁﬁe%{ut ﬂie}“n({mun?let | V) di chl oride, and
optionally a Lewis acid, e. .g., tetraisopropyl-orthotitanate, to afford

Id. The carbam ¢ acid ester can be transfornmed to, the free amne as shown
in scheme 2. Theunsaturated lactams of the formula Ic wherein R” and R™ form a double bond

and X is >C=0 can be synthesized from cycloalkylamine VI according to scheme 4. Thus,
alkylation of VI with alkenyl halide IX (in the presence of a base, e. g., triethylamine),
followed by acylation (in the presence of a base, e. g., triethylamine) with acyl halide IX,
10 affords amide VIII. Compound VIII can then be is subjected to ring-closing metathesis
(Acc. Chem. Res. 2001, 34, 18), using a ruthenium catalyst, e. g., bis(tricyclohexyl-
phosphine)-benzylidene ruthenium(IV)dichloride, and optionally a Lewis acid, e. g.,
tetraisopropyl-orthotitanate, to afford Id. The carbamic acid ester can be transformed to

the free amine as shown in scheme 2.

15 Scheme 4

10
(CH), NHR" /(CH2> NHRP <§<
N, x ng

v — (CHn
n Hal\n/\ (CH,), (CH,),
Vi o

Vil Id

R? is a suitable amino protecting group such as benzyloxycarbonyl, allyloxycarbonyl, and,
preferably, tert-butoxycarbonyl; Hal is a halogen, preferably chlorine

The invention further relates to compounds of formula (I) as defined above, when
20 - manufactured according to a process as defined above.

As described above, the compounds of formula I of the present invention can be

used as medicaments for the treatment and/or prophylaxis of diseases which are



15 Schene 4 s Hal, R;10 NHRP (CH2) NHRP (CH2). NHRP X " NH2 Ix N ~ N
R12 ----~- ~\ - (CHZ)m (CH2 n Hal\ (CH2)n C(CH 2). VI OVIIl Id x RP
i's a suitwbl2eocassT70 protecting group such as benzyl oxycacChmryés/013433

al I yl oxycarbonyl, and, preferably, tert- but oxycar bonyl ; Hal is a hal ogen,
preferably chlorine The i nvention furtherl’rel ates to corrpounds of formula

(1) as defined. abov nuf act ure ccording to a pro s as

def i ned ab&\sﬁé’aa}fg W&P\ﬁ?g&cﬁ éﬁr/% Igl‘EJ‘I‘EPeP 3ﬁa§nwps ’Grq?BF’&Pqnt gllag?tﬁ%
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and/ or |np&P13éHP§‘P %@@Q@D’EW ¥n. Furt hernore, the 5 conpounds of the
present invention can be used as diuretic agents or for the treatnent

and/ or prophylaxis of hypertension. The invention therefore also relates to

phar maceut i cal Thelpeativh ditgefonalid 2lafg té phaomewitd] &fmpaitiBHsaompkidiNg R1

(G2)r, 1%0%%{1%5 oermufa lsel ected from

H.N R’

2
% ;(CH2)n '

10 wherein

R!is selected from

5 3
R R o

S R® CH2)m
R® R

R% R* R% R® and R® are each independently selected from hydrogen, lower alkyl,
halogenated lower alkyl, lower alkoxy or halogen; provided that R% R? R% R’ and
15 R° are not all hydrogen;

R’ is lower alkyl;
R® is lower alkyl;
X is >C=0 or >SOy;
R’ and R" are hydrogen or together form a double bond;
20 R' and R"? are independently selected from hydrogen or lower alkyl;
mis 1 or2;and

nis0,1,or2;



RR3IRT RRIO --- and NR11 2 SR8 (CH2ImR R6 R4 R2, R3, R4, R5 and R6
are each independently selected from hydrogen, |ower alkyl, hal ogenated

| ower al kwb,200606861702l KOXY Or hal ogen; provided that R2, PR3/EPRDS/ORE3EAND 15
R6 are not all hydrogen; R7 is lower alkyl; Rs is lower alkyl; Xis >C=0

or >S02; RO and R11 are hydrogen or togé¥§1‘er forma doubl e bond; 20 R10 and

R12 arelndepen sel ected from rogen or lower alkyl; mis 1 or 2
and ni so, 1, orzorﬂl%aﬁé{%?‘ﬁ’@c%eﬁéﬁfﬁg\égﬁé%%13433 -18 or a pharmaceutical ly
acept abl e sal taddweplentracanitally phartate eartiecald/yr adjoeqpt.abl e carrier and/ or
adjuvant. Further, the invention relates to conpounds as defined above for

th '
ubst ances. for e PEXERIBH RN SRRy UL PRLT B LRIt @
associ at edaGive hul{gpmcﬁs,/pgqy@hladg agiihaapentc agixe sulstansed fpr thedreatmentiang/or

dependent gﬂ@la%% oﬂaiséds&swshmh wa%sro%gteal Mﬁ?@@PtN RICAAE Biabétad, bamvalasyy
bowel dise litis rosa obesj or netabolic

syndr one opon-p:nsggm eB‘FQSiFEE inbgtes Bf F’érlé’tﬂay eg cSlfucﬁgeetO%éQ/Dccﬁ’éP PRWRI®Y act i ve
3 ubz t anceSbW{l didagse] %I/@l&tisriﬁlﬂérosaaMUrbﬁs Qf&ﬁhyb@&yﬁarﬂfomﬁ&aﬁ)dmw&oﬁ&pﬁndent
| abet es tu nd/ o cose 1o t .0l enan u ther t he
i nvent i on”BéCFgPE%E% ncgﬁ?ﬁ%%ﬁﬁt Tec gse e’ﬁ‘BS‘l"é‘bao € @rs atl}ges fF e dieap e | c agents
or for useam¥ot pephplesis of naicinsubin depsidencdsbdtermelimstnda mamlreﬂg!ﬂmse
prophyl gxi §,96n 8y P&th&RR e invention relates to compounds as defined above for use as
diuretic agents or for use as therapeutic active substances for the treatment and/or

prophylaxis of hypertension.

In another embodiment, the invention relates to a method for the treatment and/or
prophylaxis of diseases which are associated with DPP-IV such as diabetes, particularly
15 non-insulin dependent diabetes mellitus, impaired glucose tolerance, inflammatory
bowel disease, Colitis Ulcerosa, Morbus Crohn, obesity, and/or metabolic syndrome or
B-cell protection, preferably for the treatment and/or prophylaxis of non-insulin
dependent diabetes mellitus and/or impaired glucose tolerance, which method comprises
administering a compound as defined above to a human being or animal. Furthermore,
20 the invention relates to a method for the treatment and/or prophylaxis as defined above,

wherein the disease is hypertension or wherein a diuretic agent has a beneficial effect.

The invention further relates to the use of compounds as defined above for the
treatment and/or prophylaxis of diseases which are associated with DPP-IV such as
diabetes, particularly non-insulin dependent diabetes mellitus, impaired glucose

25 tolerance, inflammatory bowel disease, Colitis Ulcerosa, Morbus Crohn, obesity, and/or
metabolic syndrome or f-cell protection, preferably for the treatment and/or prophylaxis
of non-insulin dependent diabetes mellitus and/or impaired glucose tolerance.
Furthermore, the invention relates to the use as defined above, wherein the disease is

hypertension or to the use as diuretic agent.

30 In addition, the invention relates to the use of compounds as defined above for the
preparation of medicaments for the treatment and/or prophylaxis of diseases which are
associated with DPP-IV such as diabetes, particularly non-insulin dependent diabetes
mellitus, impaired glucose tolerance, inflammatory bowel disease, Colitis Ulcerosa,
Morbus Crohn, obesity, and/or metabolic syndrome or B-cell protection, preferably for

35 the treatment and/or prophylaxis of non-insulin dependent diabetes mellitus and/or

impaired glucose tolerance. Such medicaments comprise a compound as defined above.



I n anot her enbodi nent, the invention relates to a nethod for the treatnent
and/ or prophylaxis of diseases which are associated with DPP-1V such as
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t ol er ance, PieirprRlmaRIRSH endgng digbetes msilitys and{primpgizad slu6p5 i EPGhN,
obesity, and/or netabolic syndronme or n-cell protection, preferably for
the treatnment and/or prophylaxis of non-insulin dependent diabetes

mel | i tus and/ oThé folleiwiegkests wersaritial @it amorder td-detetneinmbremctivieof theent i on
relates to_the us defii ned above, wherein the disease is hypertension
or to the ﬁ%lgpcé%n%iogi%r |‘Iclag'gent. 30 In addition, the invention relates to
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Il d S erance, |nfl_ammat or owel disease, Colitis
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protecti FU corﬁiiﬁﬁ@sl(’j ald ﬂi%ﬁ@tg o8% rﬂilh@T iHoehﬁmSBﬁfja/uai’Bﬂémd aprlapty hla’oﬂi wedfln the
non-insulin depende et {tus Qr. .. i C t rance.
Such medi cAHTERCHEP ey earanu b e dR e BT ARG aHE R BT
PCT/ EP2005b0h 3438 plasthd 1iFa tothlerssayvelundef [0Awé istusohas &1 azpmesenchd hgse as
def | ned, abowRes WEE Blithah IPIINP CAREnd L MNRCELEDEL 881768, rdslifertiB: HRINL e

prepara{l on-of uretic agents. 1n context w th the nmethods_and
def i ned abtsreyinusrndtbe ewimembiane demain & denediinto Ficlgp grderie ihepasoa P RaN:
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chromatography including size exclusion and anion and cation chromatography. The

purity of the final enzyme preparation of Coomassie blue SDS-PAGE is > 95 %. In the
20  colorimetric DPP-IV assay 20 ng rec.-h DPP-IV and in the fluorometric assay 2 ng rec-h
DPP-IV in a total assay volume of 100 ul is used as an enzyme source.

In the fluorogenic assay Ala-Pro-7-amido-4-trifluoromethylcoumarin (Calbiochem
No 125510) is used as a substrate. A 20 mM stock solution in 10 % DMF/H,O is stored at
-20 °C until use. In ICs determinations a final substrate concentration of 50 uM is used.
25 In assays to determine kinetic parameters as Km, Vinao Koy the substrate concentration is
varied between 10 pM and 500 uM.

In the colorimetric assay H-Ala-Pro-pNA.HCI (Bachem L-1115) isused as a
substrate. A 10 mM stock solution in 10% MeOH/H,0O is stored at —20 °C until use. In
I[Cs determinations a final substrate concentration of 200 uM is used. In assays to
30 determine kinetic parameters as Kiy, Vimax Ki, the substrate concentration is varied
between 100 uM and 2000 uM.

Fluorescence is detected in a Perkin Elmer Luminescence Spectrometer LS 50B at

an excitation wavelength of 400 nm and an emission wavelength of 505 nm continuously
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conti nuously WO 2006/ 066770 PCT/ EP2005/ 013433

The compounds of the present invention exhibit ICs values of 0.1 pM to 50uM,
more preferably of 0.1uM to 1 pM as shown in the following table:

Example ICso [UM]
7 0.13
18 0.16
24 V 0.72
30 0.73
20 The compounds of formula I and/or their phérmaceutica]ly acceptable salts can be

used as medicaments, e.g. in the form of pharmaceutical preparations for enteral,
parenteral or topical administration. They can be administered, for example, perorally,
e.g. in the form of tablets, coated tablets, dragées, hard and soft gelatine capsules,
solutions, emulsions or suspensions, rectally, e.g. in the form of suppositories,

25 parenterally, e.g. in the form of injection solutions or infusion solutions, or topically, e.g.

in the form of ointments, creams or oils. Oral administration is preferred.



-20 every 15 seconds for 10 to 30 mnutes. Initial rate constants are

cal cul ated by best fit Ilinear regression. The absorption of pNA |iberated
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vegetable oils. Suitable carrier materials for suppositories are, for example, natural or

hardened oils, waxes, fats and semi-liquid or liquid polyols. Suitable carrier materials for
topical preparations are glycerides, semi-synthetic and synthetic glycerides, hydrogenated
oils, liquid waxes, liquid paraffins, liquid fatty alcohols, sterols, polyethylene glycols and

20 cellulose derivatives.

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency-
improving agents, flavour-improving agents, salts for varying the osmotic pressure,
buffer substances, solubilizers, colorants and masking agents and antioxidants come into

consideration as pharmaceutical adjuvants.

25 The dosage of the compounds of formula I can vary within wide limits depending
on the disease to be controlled, the age and the individual condition of the patient and
the mode of administration, and will, of course, be fitted to the individual requirements
in each particular case. For adult patients a daily dosage of about 1 to 1000 mg, especially
about 1 to 100 mg, comes into consideration. Depending on severity of the disease and

30 the precise pharmacokinetic profile the compound could be administered with one or

several daily dosage units, e.g. in 1 to 3 dosage units.

The pharmaceutical preparations conveniently contain about 1-500 mg, preferably

1-100 mg, of a compound of formula I.

The following Examples serve to illustrate the present invention in more detail.

35 They are, however, not intended to limit its scope in any manner.



in the formof ointnents, creans or oils. Oral admnistration is preferred.
WO 2006/ 066770 PCT/ EP2005/ 013433 -21 The production of the pharnmaceuti cal
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only inorganic carrier materials, but aI So organic carrier materials.
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diethylether (87ml) was added and the solution was washed with a 10% solution of

sodium thiosulfate (87ml), a solution of saturated sodium bicarbonate (87ml), brine

20 (100mL) and water (100 ml). The organic phase was then dried over sodium sulfate and
concentrated in vacuo. The residue was then purified by column chromatography to give
0.54 g of 2-o-tolyl-cyclohexanone MS (EI) 188.2 (M").

To 2-o-tolyl-cyclohexanone (0.22g) in methanol (30 ml) was added ammonium
acetate (0.90g) and the reaction was allowed to stir at room temperature for 16 hours.

25  After such time sodiumcyanoborohydride (91mg) was added to the reaction mixture and
stirred for 10 minutes. The reaction mixture was then treated with a saturated aqueous
solution of NaHCO:s, and extracted with ethyl acetate (2 x 50 ml). The combined organic
phases were dried aver sodium sulfate, concentrated i vacuo and purified by column
chromatography to yield (cis) 2-m-tolyl-cyclohexylamine (35mg) MS(ISP) 190.3

30 (M+H)" and (trans) 2-m-tolyl-cyclohexylamine MS(ISP) 190.3 (MTH)™,

" The following examples were prepared in analogy to Examples 1 and 2:
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Example 26

(trans)-2-(3-Methyl-pyrrol-1-yl)-cyclohexylamine

a) trans-[2-(3-Formyl-pyrrol-1-yl)-cyclohexyl}-carbamic acid tert-butyl ester

A solution of trans-(2-amino-cyclohexyl)-carbamic acid tert-butyl ester
(Tetrahedron Lett. 2000, 41, 9607; 400 mg, 1.87 mmol) and 2,5-dimethoxy-3-
tetrahydrofurancarboxaldehyde (365 mg, 2.05 mmol) in pyridine (0.5 mL) and acetic
acid (0.82 mL) was heated at 100 °C for 4.5 h. After cooling, the reaction mixture was

partitioned between ethyl acetate and 10% aq. citric acid solution. The organic layer was

washed with brine, dried (MgSO,), and evaporated. Chromatography (SiO,, heptane-
ethyl acetate gradient) yielded the title compound (334 mg, 61%). Off-white solid, MS

(ISP) 293.3 (M'H) ™.

b) trans-2-(3-Methyl-pyrrol-1-yl)-cyclohexylamine

Triethylsilane (368 mg, 3.16 mmol) was added at 0 °C to a solution of trans-[{2-(3-

formyl-pyrrol-1-yl)-cyclohexyl]-carbamic acid tert-butyl ester (330 mg, 1.13 mmol) in

trifluoroacetic acid (5.1 ml), then after 90 min the reaction mixture was evaporated and

partitioned between ethyl acetate and 2 M aq. sodium hydroxide solution. The organic

layer was washed with brine, dried (MgSO4), and evaporated. Chromatography (SiO,
CH,Cl,/MeOH/NH,OH 90:10:0.25) yielded the title compound (163 mg, 81%). Yellow

oil, MS (ISP) 179.1 (M*H)™.
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(trans) - 2W02eddhl66170- 17 1- Chl or o- 2-i odo- benzene 209. 7 2pO0TZP25AM3AB)
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5 wasadded at -78 °C to a solution of trans-[2-(3-formyl-pyrrol-1-yl)-cyclohexyl]-
carbamic acid tert-butyl ester (example 262, 100 mg, 0.34 mmol) in tetrahydrofuran (2
ml), then after 3.5 h the reaction was quenched by addition of saturated aqueous
ammonium chloride solution and extracted with dichloromethane. The organic layer was
washed with brine, dried (MgSOy,), and evaporated. This crude material (103 mg) was

10 dissolved in dichloromethane (2 ml) and treated with triethylsilane (58 mg, 0.50 mmol)
and trifluoroacetic acid (190 mg, 1.67 mmol). The reaction mixture was allowed to reach
0°C over 3 h, then evaporated and the residue chromatographed (SiO,, heptane-ethyl
acetate gradient) to afford the title compound (27 mg, 28%). Yellow solid, MS (ISP)
293.2 (MH)"..

15 b) trans-2-(3-Ethyl-pyrrol-1-yl)-cyclohexylamine

A solution of trans-[2-(3-ethyl-pyrrol-1-yl)-cyclohexyl]-carbamic acid tert-butyl
ester (24 mg, 82 umol) in hydrochloric acid solution (4 M in 1,4-dioxane) was stirred for
90 min at room temperature, then evaporated. The residue was taken up in
CH,Cl,/MeOH/NH,OH 90:10:0.25 and the solution concentrated in vacuo.
20 Chromatography (SiO2, CH,Cl,/MeOH/NH4OH 90:10:0.25) afforded the title
compound (5 mg, 32%). Light yellow solid, MS (ISP) 193.4 (M'H)™.

Example 28
trans-2-(1,1-Dioxo-[1,2]thiazinan-2-yl)-cyclohexylamine

a) trans-[2-(4-Chloro-butane-1-sulfonylamino)-cyclohexyl|-carbamic acid tert-
25 butyl ester

4-Chlorobutanesulfonyl chloride (178 mg, 0.93 mmol). was added at 0 °Cto a

solution of trans-(2-amino-cyclohexyl)-carbamic acid tert-butyl ester (200 mg, 0.93
mmol) and triethylamine (94 mg, 0.93 mmol) in dichloromethane (2 ml), and the
reaction mixture was allowed to reach room temperature over 3 h, then partitioned

30 between dichloromethane and 10% aq. citric acid solution. The organic layer was
washed with 1 M aq. sodium carbonate solution and brine, dried (MgSOy4), and
evaporated. Chromatography (SiO;, heptane-ethyl acetate gradient) afforded the title
compound (130 mg, 38%). Off-white solid, MS (ISP) 367.2 (M-H)".
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Example 29
trans-1-(2-Amino-cyclohexyl)-5,6-dihydro-1H-pyridin-2-one
a) trans-(2-But-3-enylamino-cyclohexyl)-carbamic acid tert-butyl ester

15 The title compound was produced in accordance with the general method of
example 30a from trans-(2-amino-cyclohexyl)-carbamic acid tert-butyl ester and 4-
bromo-1-butene. Brown solid, MS (ISP) 269.3 (M+H)™.

b) trans-[2-(Acryloyl-but-3-enyl-amino)-cyclohexyl]-carbamic acid tert-butyl ester

Acryloyl chloride (47 mg, 0.50 mmol) was added at 0 °C to a solution of trans-(2-
20  but-3-enylamino-cyclohexyl)-carbamic acid tert-butyl ester (123 mg, 0.46 mmol) and
triethylamine (51 mg, 0.51 mmol) in dichloromethane (3 ml), and the reaction mixture
was allowed to reach room temperature over 3 h. After partitioning between dichloro-
methane and 10% aq. citric acid solution, the organic layer was washed with 1 M agq.
sodium carbonate solution and brine, dried (MgSOy), and evaporated. Chromatography
25  (8iOg, heptane-ethyl acetate gradient) afforded the title compound (103 mg, 70%). Light
yellow solid, MS (ISP) 323.3 (M*H)".

c) trans-[2-(6-Oxo0-3,6-dihydro-2H-pyridin-1-yl)-cyclohexyl]-carbamic acid tert-
butyl ester

Bis(tricyclohexylphosphine)benzylidene ruthenium(IV)dichloride (13 mg, 16
30 pmol) was added to a solution of trans-[2-(acryloyl-but-3-enyl-amino)-cyclohexyl] -
carbamicacid tert-butyl ester (50 mg, 0.16 mmol) and tetraisopropyl orthotitanate (8.8
mg, 31 ymol) in dichloromethane (2.5 ml), and the reaction mixture was stirred for 1 h

at room temperature. The solvent was then evaporated and the residue chromatographed
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15 and evaporated. Chromatography (8i0,, CH,Cl,/MeOH/NH,OH 90:10:0.25) afforded
the title compound (177 mg, 71%). Orange solid, MS (ISP) 269.3 (M™H)".

b) trans-{2-[Acryloyl-(2-methyl-allyl)-amino]-cyclohexyl}-carbamic acid tert-butyl

ester

The title compound was produced in accordance with the general method of
20 example 29b from trans-[2-(2-methyl-allylamino)-cyclohexyl]-carbamic acid tert-butyl
ester and acryloyl chloride. Off-white solid, MS (ISP) 323.3 (M"H)".

c) trans-[2-(4-Methyl-2-0x0-2,5-dihydro-pyrrol-1-yl)-cyclohexyl]-carbamic acid
tert-butyl ester

The title compound was produced in accordance with the general method of
25 example 31c from trans-{2-[acryloyl-(2-methyl-allyl)-amino]-cyclohexyl}-carbamic acid
tert-butyl ester. Black solid, MS (ISP) 295.2 (M H)".

d) trans-1-(2-Amino-cyclohexyl)-4-methyl-1,5-dihydro-pyrrol-2-one

The title compound was produced in accordance with the general method of
example 27b from trans-[2-(4-methyl-2-0x0-2,5-dihydro-pyrrol-1-yl)-cyclohexyl]-
30 carbamic acid tert-butyl ester. Yellow solid, MS (ISP) 195.2 (MTH)™.
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acid tert-butyl ester

15 Dichloro(1,3-dimesityl-4,5-dihydroimidazol-2-ylidene)(phenylmethylene)-
(tricyclohexylphosphine)ruthenium (54 mg, 63 pmol) was added to a solution of trans-
{2-[acryloyl-(3-methyl-but-3-enyl)-amino]-cyclohexyl}-carbamic acid tert-butyl ester
(212 mg, 0.63 mmol) and tetraisopropyl orthotitanate (36 mg, 0.13 mmol) in chloroform
(11 ml), and the reaction mixture was heated at reflux for 72 h. The solvent was then

20 evaporated and the residue chromatographed (SiO,, heptane-ethyl acetate gradient) to
produce the title compound (120 mg, 62%). Off-white solid, MS (ISP) 309.1 (M H)™.

d) trans-1-(2-Amino-cyclohexyl)-4-methyl-5,6-dihydro-1H-pyridin-2-one

The title compound was produced in accordance with the general method of
example 27b from trans-[2-(4-methyl-6-0x0-3,6-dihydro-2H-pyridin-1-yl)-cyclohexyl]-
25 carbamic acid tert-butyl ester. Brown liquid, MS (ISP) 209.2 (M"H)".

Example 32
trans-1-(2-Amino-cyclohexyl)-piperidin-2-one

The title compound was produced in accordance with the general method of
example 28 from trans-(2-amino-cyclohexyl)-carbamic acid tert-butyl ester and 5-
30 chlorovaleroyl chloride. Colourless liquid, MS (ISP) 197.2 (M"H)".



butyl ester Bis(tricyclohexyl phosphine)benzylidene rutheniun(lV)dichloride

(13 ng, 16 30 pnol) was added to a sol ution of

trans- [ 2-weaengdwyi7ebut - 3- enyl - am no) - cycl ohexyl ] - car bamrce/Eeesd/onz=ss - but yl

ester (50 ng, 0.16 mml) and tetraisopropyl orthotitanate (8.8 ng, 31 nol)

in dichloromethane (2.5 m), and the reaéigi'on m xture was stirred for 1 h

at roomtenperature. The sol vent was _t hen evaporated and the residue

chr omat ogr aphed WO 2006/ 066770 PCT/ EFXe@BlePP3433 -28 (Si 02i hept ane- et hyl

acetate gradient) to produce the title compound (44 ng, 96% . Of- white

solid, M5 (ISP) 295.2 (MHAMmInG)cytloAast)-4-methyl-pyrrolidin-2-one

| - (2- Am no-cycl ohexyl ) -5, 6-di hydro- 1H pyri di n-2-one The title conpound was
1

produced i n accor.dance- w t er t rans-
26 oxo- 3, 6. A Fyara: Moy 7RO R e iR Hoda TR S &LPefi el
tert-butyl ester. Light yellow liquid, M5 (1SP) 195.3 (M+H)+. Exanple 30
trans -1 - (2- AniPiepagatisinoteilyl Fis-2-arpineyl-cydlolsxendsydhosylpigs r ol - 2- one a) trans-
[ 2-(2-Methyl -al |l yl am no) - cycl ohexyl ] -carbami c acid tert-butyl ester 10

Met hal |y br omipgg,] (%32 affino-1-G oAtk cBsyhadierlirathlfride (780 g Mayt i on of

trans- (2 -am nqQ -cyc| | ). -carbamc acid tert-butyl ester 0 , 0.93
mol ) and SP?Reég?fWaPnNﬁ\Ea%i%“r?gf”ﬁmiﬂueﬁ% XefivFﬁsﬁéV%/%?ngﬁgﬁﬁz >(Zg m).
Th et r teact i gﬂgﬂéd«'&dﬂlﬁ Brinﬁ,silriedfoivélflﬁﬁbsm and 6vdpoadted wogivd thapardetethtyd-cist ren
partitione et ween, et acet ate d M ag. sodi um hydroxi de sol uti on.
The or gani ¢"1'8Y rcy\ﬁﬁg‘e\‘l%‘gﬁ%ﬁo}%%ttﬁ( i'me; dried (NgSO4),y15 and evapor at ed.
Chr omat ogr aphy (Si 02, CH2C12/ MeOH NHAOH 90:10:0.25) afforded the title
conpound (177 rithe cruddjethybreismgrermind-lceyclvBexangrybagbia(Y7Mmg) wasdjsselvethia-

{2-[ Acr %6 %H{élg Bty hndkd a)fgaﬁ A ARlle LD @Rk GRRR M BatA T tHyRichinbut V!
ester The title conmpound wasS_ produced in accardance th the geperal nethod
of 20 exanpPélzghwes thenaddersdropyise oyera PRFICLATIL) naiR; rlq%% WHT%‘%%)?@?I] StEEdoani ¢

aci d tert - byt 30 miesiEthen Bidard withoy chiokd-e¢rhethyl-Bithrybbhlbads (Hesdng)VS (| SP)
323.3 (MHH) +.

trans-[2- (4Y wgg{ggd_aﬁgquglgz@ EhrhPaF 2y 1% % ?5%@/?30-(15%7\%5 @?Ia]P-e(r:ig%) i ¢ acid
min; a white suspension was obtained. The resulting mixture was allowed to RT and
15  stirred for 30 min. The mixture was poured into ice/brine and the aqueous layer was
extracted with ethyl acetate. The organic layer was separated, washed with brine, dried
over Na,SO, and evaporated. The residue was purified by flash chromatography
(heptane/ethyl acetate 7:3) to give the product as a 1:1 mixture of epimers as a light

vellow oil (913 mg). MS (ESI): 290.1 (M'H").
20 b) trans-2-(4-Methyl-2-oxo-pyrrolidin-1-yl)-cyclohexanecarboxylic acid ethyl ester

cis-2-(4-Chloro-3-methyl-butyrylamino)-cyclohexanecarboxylic acid ethyl ester

(895 mg) was dissolved in absolute DMF (20 ml) under argon at RT. Sodium iodide (463
mg) and sodium hydride (55 %) (270 mg) were added; a white suspension was obtained.
The mixture was then stirred for 2 hours at room temperature. The reaction mixture was

25  poured into ice/water containing saturated NH4Cl solution and the aqueous layer was
extracted with ethyl acetate. The organic layer was separated, washed with brine, dried
over Na,SO,4 and evaporated. The residue was purified by flash chromatography
(CH,Cl,/MeOH/NHj3 95/5/0.5) to give the product as a 1:1 mixture of epimers as a light
vellow liquid (402 mg). MS (EST): 254.1 (M"H").

30 c) trans- 2-(4-Methyl-2-oxo-pyrrolidin-1-y1)-cyclohexanecarboxylic acid

trans-2-(4-Methyl-2-oxo-pyrrolidin-1-yl)-cyclohexanecarboxylic acid ethyl ester
(395 mg) was dissolved in absolute THF (15 ml) and 1 N lithjum hydroxide solution
(5.12 ml) was added. The resulting mixture was refluxed over night. The reaction



tert-butyl ester The title conmpound was produced in accordance with the
general nethod of 25 exanple 31c fromtrans-

{2-] acrylwgblzot(@ﬁms'bhyl al l'yl')-am no] - cycl ohexyl } - car bampcTarpea)s/oixss - but yl
ester. Black solid, M5 (ISP) 295.2 (MH+. d) trans-

1- (2- Am no- cydohexyl) 4- et hyl - 1, 5- di hydPd=pyrrol - 2-one The title conpound

was produced in accordance with the gener hod of 7b from

trans- [2- CAXHEE Wo§ cop ? IQOIS‘—t@PHE’fTGF‘H?ﬁWa}?IHﬁ&ﬁOPCC (ﬁodﬂﬁ%f"fd %0 carbami ¢

g(c::IT ;i EtP % B . %kZqukemgtuYetvb@m pOotatddl, anBhéd &B)ted%h&ol(thé'ﬁdd ev‘d@r?é&@iﬁbOGG??O
m no

o ot hy| - SSBOYR g BT TR R e AR by gt i RalSE S ARBEAeon

[ 2- ( 3- Met hybAbUte @vethylpaoduud s € ¢ Inoiweny bf epamebalﬂilghta@ﬂthfwn(‘tﬁitlyg) & er

The titl oduced in accordance with the general nethod of 5
exanpl e 53033@%@%%% am no- cycl ohexyl) carbamc acid tert- butyI ester
and 4- brono-2- et hyl - 1- but ene ( em 1997, 62, 1536) solid,
VS (1'SP) 283.3d) @IIWH)?#M Mth¥a@D{mr€$1AwhYBstlo ks carhrmis feidd “é'ﬁw] 1)

-am no] -cygkphexyl}-carbamc acid tert-butyl ester 10 The title conpound
was produced in accordance with the general nethod of exanple 29b from

ester and acry IBYF 2 YEIEE SPE AL PE R e R a5 4 i) ) '
trans- [ 2 (Mphdayiphbsiroop e Be (GDRHdeBbH@i-Iq@yzyldmhoi{Qm% w)cAndHeirthly mlne
- car ba ? %bg lg%%re%'s Xllvec? £ $so Ja;ée &ﬂ%ﬁég 1) a d the mlxt Te Was en heated

SI i a ne}’n

(1, 3-di rorm azo enyl net ene

(tricycl ohéﬁﬁﬂ%mhlghé)ﬁhﬂrh@ﬁmuml@me wigs thes dirsftf Y%Borétfﬂ%g ?E?Sléh@éﬂaﬁtl on
of trans- %%riﬁ%& 'BZ lﬂgéﬂ-d(r% lAch%t/ﬁ b S7bMAb o8k Qh@l?&ii{id)ﬁn@a@rabﬁm c
aci d text-but orthotitanate

(36 mg, 0. WS gl?el;?eé"rﬂzsé‘%}ﬁffe P (%1&1% (Pgﬂg ?ﬁér(% :ggym xture was

heated at reflux for 72 h. The solvent was then 20 evaporated and the
resi due chromatedgraaphead-Abhidicychbpiyne-ratthylpaodidat-@-greadi ent) to

15 To a solution of trans-[2-(4-methyl-2-oxo-pyrrolidin-1-yl)-cyclohexyl]-carbamic
acid benzyl ester (34 mg) in absolute ethanol (4.0 ml) was added 10% Pd on charcoal (5
mg). A hydrogen atmosphere was introduced by repeated evacuation/gas introduction.
The suspension was vigorously stirred over night. The catalyst was removed by filtration
through dicalite and the filtrate was concentrated in vacuo. The residue was purified by

20 flash chromatography (CH,Cly/MeOH/NH; 93/7/0.5) to give the product as a 1:1
mixture of epimers as a colorless liquid (15 mg). MS (ESI): 197.3 (MTH™).
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ght 12.5mg

17.0 mg

Magnesium stearate

1.5 mg

4.5 mg

(Kernel Weight)

120.0 mg

350.0 mg

Film Coat:

Hydroxypropyl methyl cellulose

3.5mg

7.0 mg

Polyethylene glycol 6000

0.8 mg

1.6 mg

Talc

1.3 mg

2.6 mg

Iron oxide (yellow)

0.8 mg

1.6 mg

Titanium dioxide

0.8 mg

1.6 mg

The active ingredient is sieved and mixed with microcrystalline cellulose and the

mixture is granulated with a solution of polyvinylpyrrolidone in water. The granulate is

mixed with sodium starch glycolate and magnesium stearate and compressed to yield

kernels of 120 or 350 mg respectively. The kernels are lacquered with an aq. solution /

10

suspension of the above mentioned film coat.



yellow oil (913 ng). M5 (ESI): 290.1 (M+H+). 20 b)

trans-2-(4- Met hyl - 2- oxo-pyrrolidin-|-yl)-cycl ohexanecarboxylic acid ethyl
ester ciweo2edesChor o- 3- net hyl - but yryl am no) - cycl ohexamretapbasphiies aci d
ethyl ester (895 ng) was dissolved in absolute DM (20 ml) under argon at
RT. Sodiumiodide (463 ng) and sodi um hydfide (55 % (270 ng) were added;
a white suspensjon wa obtained. The m xture was then stirred for 2 hours
at roomtenpera@’iﬁffé’e he reaction m xture was 25 poured into ice/water
cont ai ning saturated NH4AC solution and the aqueous |ayer was extracted
wi th ethyl acet@zt;ﬁuleg'&ﬁltﬁmg%mhé follyeig WaredfeapadadtbRanidsdteddw b h brine,
dried over §%é|9§nd evaporated. The residue was purified by flash

chr omat ogra;%1 ‘Efﬁ?‘i\’}em/ NH3 95/5/0.5) to give the product as a 1:1

m Xt ure Of epl efrs—as—=a | l g‘l‘rl. jtl I OW 1 \.1U| d \4‘92 ||5} (ESI ) 254 1
(MrH+) . 30 c¢) transingredients Per capsule

2- (4- Met hyl - 2- oxo-pyrrolidin-1-yl)-cyclohexanecarboxyli¢ acid
trans-2- (4- Met hyl -2 le Hr led Silis Q)y ) - cyz% ?q%anecar pboxylic acid ethyl
was I'n ab

ester (395 ny lute T m) apd 1 N lithium

hydr oxi de sol uti .12 M) was addet—The resutttng—m xture was refl uxed
over night. The reabt§i®8# WO 2006/ 066770 PCTHEF2O®5/ 013483 -31 nixture was

cooled to roo mperature and then HCO conc. (1.80 ml)|was added (pH=2).

The m xture wa$ evapmyiaisggdcand then di | ut edygw tol ueng and evaporated to
remove the water. The residue was puri ied by flash chrpmatography

(AcCEt/ MeCH 8%/15) gl ve the produc I mxture of epinmers as

i ght ye||owf>am(I§f§ M 5 (ESI): goén%wm" o)

trans- 2- (4- Met kyH—2—oxe py#ffﬂ Ay m,Le' ohexyl]-car bam ¢ acid benzyl
ester trans-2-(4-Methyl-2-oxo0-pyrrolidi n- 1-yl)-cycl ohexanecar boxylic acid
(100 ng) , diphenyl phosphoryl azi de (DPPA) (183 ng), benzyl al cohol (0.686
m) and frieth i l, b e tol uene
(1.0 rri) and tylbe}?errgogtﬁ)t?ﬁlgﬂt\xégeg dgheate atn%@%gl%t\?%rab&l&&? ‘Ll{%e reaction
m xture was then directly evaporated. The residue was purified by

fl ash-chromat ography (AcOEt/ heptane 80/20) to give the conpound as a 1:1
m xture of epinmers as white foam (42 ng). Ms (ESI): 331.2 (M+H}).

Example C

Injection solutions can have the following composition:

Ingredients
Compound of formula (I) | 3.0 mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid q.s. ad pH 5.0
Water for injection solutions ad 1.0 ml
10 The active ingredient is dissolved in a mixture of polyethylene glycol 400 and water

for injection (part). The pH is adjusted to 5.0 by acetic acid. The volume is adjusted to
1.0 ml by addition of the residual amount of water. The solution is filtered, filled into
vials using an appropriate overage and sterilized.



e).trans-, 1-(2- Am no-cycl ohexyl.) 4,-methyl-pyrrolidin-2-one 15 To a
solution of trans-[2-(4-nethyl-2-oxo-pyrrolidin-1-yl)-cyclohexyl]-carbamc
aci d benayb 2e@t®577034 ng) in absolute ethanol (4.0 m) was/ERdas@169 Pd on
charcoal (5 ng). A hydrogen atnosphere was introduced by repeated
evacuation/gas i ntroduction. The suspens?bn was vigorously stirred over

ni ght. The catal %st | s renoved by filtration through dicalite and the
filtrate was co Fated in vacuo. The residue was purified by 20 flash
chromat ogr aphy (CH2Q 2/ MeOH/ NH3 93/7/0.5) to give the product as a 1:1

m xture of . epi ntofsgdiracapeiles doesaining ght B116Umgriagredivhis(ESby mab@ctiréMnd ) .
WO 2006/ OGGZO}IQ,eEth;{ 'F%ﬂgg! 013433 -32 Gal enical Exanples Exanple A Film
coat ed tabl ets containi ng the foll ow ng i ngredl ents can be nmanufactured in
a conventi onalfmamer—tngredirents—Per—tablet—Kernety Conpound of fornula
(1) 10.0 ny 200.0 mgngmlientscrystalline cel lulose 23.5 g 43.5 ng Lactose
hydrous 60.0 ng_70.0 ng Povidone K30 12.5|ng 15.0 ng |Sodi um starch

gl ycolate 12.5 |ng 1hagsﬂgc0%ﬁt@e5| umstearate 1.5 ng 4,5 ng (Kernel
Weight) 120.0 ny nmg Film Coat: Hydroxypropyl nmethyl cellulose 3.5 nyg

7.0 ng Polyet ylen COI mg L. ng _Taic 13 ng 2.6 ng Iron
oxi de (yellow) ﬁ:é’ eﬁnﬁ‘ﬁﬁmm di O)TI de 80918y 1.6 ng 5

Yellow wax 8.0 mg
Hydrogenated Soya bean oil 8.0 mg
Partially hydrogenated plant oils 34.0 mg
Soya bean oil ’ 110.0 mg
Weight of capsule contents v165.0 mg

Gelatin capsule

Gelatin 75.0 mg

Glycerol 85 % 32.0 mg

Karion 83 8.0 mg (dry matter)
Titanium dioxide 0.4 mg

Iron oxide yellow 1.1 mg

The active ingredient is dissolved in a warm melting of the other ingredients and
the mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin
capsules are treated according to the usual procedures.



The active ingredient is sieved and m xed with mcrocrystalline cellul ose
and the mxture is granulated with a solution of polyvinylpyrrolidone in
wat er. Thwogo@nmsbabe is mxed with sodi um starch gl ycolpararasd/onagnesi um
stearate and conpressed to yield kernels of 120 or 350 ng respectively.
The kernels are |acquered with an ag. soldt-ion / 10 suspension of the
above nentioned filmcoat. WO 2006/ 066770 PCT/ EP2005/013433 -33- Exanple B
Capsul es cont ai%W@lecEle foll owi ng ingredients can be manufactured in a
conventional manner: Ingredients Per ca sule Conpound of formula (1) 25.0
my Lactose 15@aaldﬂgcon&anﬁlg 1154 @I16Wingdnfreflnts tah be MaBufldndred fifa COMPONeENt s
are sieved and m eld and filled into capsules of size 2. Exanple C

I nj ection SOPUTHORE T4 %ave the fol | ow ng conposition: Ingredients
Compound of fopFmH-a—H)—3—60—+rg—Pelyethylere—gyeel—406 150.0 ng Acetic
Acid g.s. ad p-ﬂMter for inj ectlon solutjons ad 1. 0 ml 10 The active
ingredient is :1| Ssol veg P uﬁnét ure ot polyethylene gilycol 400 and water
for injection (paPPPURREIEMUA(Ldi usted to 5. 0°BY ™cetic acid. The vol une
is adjusted to ition of the residysl unt of water. The
solution is fi Ldetdh [Th ? i } Mpri ate overage and
sterilized. W) RMO6GcAGHRROcHGIIsEPRUICKIONEA483)  Bo0.0xgnpl e D

Sodium carboxymethyl cellulose 14.0 mg
Polyvinylpyrrolidone K 30 10.0 mg
Magnesium stearate 10.0 mg
Flavoring additives 1.0 mg
5 The active ingredient is mixed with lactose, microcrystalline cellulose and sodium

carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidone in water.
The granulate is mixed with magnesium stearate and the flavouring additives and filled

into sachets



Soft gelatin capsules containing the follow ng ingredients can be

manuf actured in a conventional manner: Ingredients Capsule contents
Conpound wo 2hewvasei7a (1) 5.0 ng Yellow wax 8.0 ng Hydr egemzb@d/oBaga bean
oil 8.0 ng Partially hydrogenated plant oils 34.0 ng Soya bean oil 110.0
my Weight of capsule contents 165.0 ng-36elatin capsule Gelatin 75.0 ng

A ycerol 85 % 32.0 ng Karion 83 8.0 ng (dry matter) Titani um di oxide 0.4
ng lron oxide yellow 1.1 ng 5 The active ingredient is dissolved in a warm
melting of the other ingredients and &0 xture is filled into soft
gelatin capsul es of appropriate size. The filled soft gelatin capsules are
treated accor dilngGoin@otihés efxhaforprutc@pur es. WO 2006/ 066770 PCT/ EP2005/ 013433
-35- Exanple E Sachets containing the follow ng ingredients can be
manufactured in a conventional napngr: Igigredients Conpound of formula

(1) 50.0 ng Lactose, fine powder 1815.0/ng Mcrocristalline cellul ose
(AVI CEL PH 102) 1400.0 ng Sodi um car/fbox (rrCe!_'g )hyl ceflulose 14.0 ng

2/n

wherein

5 R} is selected from

5 3 Rr°
R R R7 % R1O
/ 11
/ ,
NanW TR (CH)r
R R

R?% R®, R, R’ and R are each independently selected from hydrogen, lower alkyl,
halogenated lower alkyl, lower alkoxy or halogen; provided that R?, R’, R%, R and R® are
not all hydrogen;

10 R’ is lower alkyl;

R® is lower alkyl;

X is >C=0 or >SOy;

R’ and R! are hydrogen or together form a double bond;

R' and R" are independently selected from hydrogen or lower alkyl;
15 mislor2;

nis0,1,or2;

and pharmaceutically acceptable salts thereof for the use in therapy.



Pol yvi nyl pyrrolidone K 30 10.0 ng Magnesium stearate 10.0 ng Flavoring
additives 1.0 ng 5 The active ingredient is mxed with | actose,

m cr ocr yswal2beamserel | ul ose and sodi um car boxynet hyl celpculErs@sansii3

granul ated with a m xture of polyvinylpyrrolidone in water. The granul ate
is mixed with magnesium stearate and the3ftavouring additives and filled,
into sachets WO 2006/ 066770 PCT/ EP2005/013433 -36 Cains 1. Conpqunds of
the formula (1% Eprpaumis of Epula I accppdingfoclanyl faraise sl thexapt: thswﬂﬂ?elm R
R7 Ro 2 --- and ---NRR---NC S R8 CHZ)R 12 (m R6 4 R, R3, R4, R5 and
R6 are each independently sel ected fRm hylr ogen, | ower al kyI , hal ogenat ed
| ower al kyl, |ower al koxy or hal ogen; Yrgvided that R2, its, R4, R5 and R6
are not all hydrogen; 10 R7 is Iowe_r 'R2R8 is lower alkyl; Xis >C=0
or >S02; RO and R1' are hydrogen or tQyg er forma doubl e bond; R10 and

R12 are independently sel ected fromR arogen or |ower alkyl; 15 mis 1 or
2;

and wherein R% R?, R%, R® and R® are each independently selected from hydrogen,
lower alkyl, halogenated lower alkyl, lower alkoxy or halogen; provided that R R’,
5 R* R’ and R® are not all hydrogen.

3. Compounds of formula I according to claim 1 for use in therapy, wherein R' is

and wherein R’ is lower alkyl.

4. Compounds of formula I according to claim 1 for use in therapy, wherein R'is

10 ’

and wherein R® is lower alkyl.

5. Compounds of formula I according to claim 1 for use in therapy, wherein R'is

and wherein X is >C=0 or >SO»;
15 R’ and R are hydrogen or together form a double bond;
R" and R" are independently selected from hydrogen or lower alkyl and

mis1or?2.



ni sO,1,or2; and pharmaceutically acceptable salts thereof for the use in

t herapy. WO 2006/ 066770 PCT/ EP2005/013433 -37 2. Conpounds of fornula |
accor di ngvoaoal@asTml for use in therapy, wherein Rl i s PRI/ER3005401348%2 R6 R4
and wherein R2, R3, R4, R5 and R6 are each independently selected from
hydrogen, |ower alkyl, haI ogenat ed | oweB8al kyl , | ower al koxy or hal ogen;
provi ded that R2, RS, R4, R5 and R6 are not aII hydr ogen. 3. Conpounds
of formula I aéc@@@Pﬁ@n@S@f@)r@Nﬂ? 1 for gise instheiany prrovdipg fo elﬁ@fi éiseleqtad frem R
---N and wherein R7 is lower alkyl. 4. Conpounds of formula | according to
claim1 for usétrpms) t%@—@bg}-cmlﬁ@)@}aﬁnm is 8 10 R and wherein R$ is |ower

al kyl . 5. Corrpounds of for % according to claim1l for use in therapy,
wherein R is (§9-2 ‘P@T‘?UFFY% exylamige, 7 R12 (CH2)m, and wherein X is >C=0

or >S02; 15 R9 and Rl1 &Vﬁ égxr%aen or together forma doubl e bond; R10 and
R12 are i ndepefamytyodelkerc UMNydrogen or lower alkyl and mis 1 or

2. VO 2006/ 0667((?10) 5)0 to cyc g’ﬁexyll?éﬁn%ge,

(trans)-2-(2-methoxy-phenyl)-cyclohexylamine,
(trans)-2-(2,5-dichloro-phenyl)-cyclohexylamine,
(cis)-2-(2,5-dichloro-phenyl)-cyclohexylamine,
(trans)-2-(2,4-dimethyl-phenyl)-cyclohexylamine,

10 (cis)-2-(3-bromo-phenyl)-cyclohexylamine,
(trans)-2-(3-bromo-phenyl)-cyclohexylamine,
(trans)-2-(2-fluoro-5-methyl-phenyl)-cyclohexylamine,
(cis)-2-(5-methyl-thiophen-2-yl)-cyclohexylamine,
(trans)-2-(5-methyl-thiophen-2-yl)-cyclohexylamine,

15 (cis)-2-(2,4-dichloro-phenyl)-cyclohexylamine,
(trans)-2-(2,4-dichloro-phenyl)-cyclohexylamine,
(cis)-2-(3-fluoro-phenyl)-cyclohexylamine,
(trans)-2-(2-chloro-phenyl)-cyclohexylamine,
(trans)-2-(2,5-dimethyl-phenyl)-cyclohexylamine,

20 (cis/trans)-2-(2-fluoro-phenyl)-cyclohexylamine,
(trans)-2-(2-fluoro-phenyl)-cyclohexylamine,
(cis)-2-(3-chloro-phenyl)-cyclohexylamine,
(trans)-2-(3-chloro-phenyl)-cyclohexylamine,
(cis)-2-(2,5-dichloro-phenyl)-cycloheptylamine,

25 (trans)-2-(2,5-dichloro-phenyl)-cycloheptylamine,
(cis)-2-(2,5-dichloro-phenyl)-cyclopentylamine,
(trans)-2-(3-methyl-pyrrol-1-yl)-cyclohexylamine,
(trans)-2-(3-ethyl-pyrrol-1-yl)-cyclohexylamine,



-38 6. Conmpounds of formula | for use in therapy according to claim1
selected from (trans) -2-mtolyl-cycl ohexylam ne, (cis)

- 2- m t ol Weoyalwbexyl am ne, (trans) -2-o0-tolyl-cycl ohergirareons/ 13433
(cis)-2-o-tolyl-cycl ohexylam ne, (trans) -2-

(2- et hoxy- phenyl ) - cycl ohexyl ani ne, (tréfhs) -2- (2,5-dichl oro-phenyl)
-cycl ohexyl am ne, Cis)-2-(2,5-dichloro-phenyl)-cycl ohexyl am ne, (trans)
_2- (2, 4-di net Hyans }y%e(d;lrshowa%h@%ylpaﬁ ﬂgrcyc:l@hew amme,
(cis)-2-(3-brono-phenyl)-cycl ohexy am ne, (3 -brono-phenyl)

- cycl ohexyl ani Héansl“tlr rfggnoscyclobesyl )u%ézﬁﬂsvdrﬁéﬁhwuﬁﬁe%m - cycl ohexyl ani ne,
cis) -2- (5-neth |o hen- cIo m.ne, ans) -2-

E5 nzat hyl - E hi g&ﬁ%}% raﬂelneﬁzl@ﬁ%?zk’§/>|-§ 11 Cﬁ’d/ &g~ pyrebl-b O3

-2-(2, 4-di chl oro- enl cycl o am ne .

g 2. El) d|2 0?1301[ |O @25}] )% %-S;le%l)oql sf)é'b: & énethyl-B( é—tde}ly%}c;lﬁépyrzd;n—}one,
cis upr o-phe cyc anmn rans) -

- chl or o°pheny! }* &q @yégéinﬁxﬁyﬁlg’ﬁex%)t Plgﬁ’%?m“zz{mfz 5- di met hyl - phenyl )

-cycl ohexyl am

(trans) -2- stmfiﬂ CHaRyr S RbpRiL %&i}ﬁﬁ R R 7 1Y T oo

- phenyl) - cycl ohexylamn e, (trans) -2- - chl or o- phenyl)

- cycl ohexyhadrphamacéwiclly Qcc(aQt,abIE-sdtSd brsph - phenyl ) -cycl oheptyl ani ne, 25
(trans) -2- (2,5-dichloro-phenyl) -cycloheptylamne, (cis)
-2-(2,5-dichl oro-phenyl) -cycl ohentyl am ne,

(trans)-2-(3- npt@gllnpglyﬁascgﬁﬂe-ﬁblr&mgy(@j ohexylam ne, (trans) -2- (3
-ethyl -pyrrol -1-yl) " -cycl ohexyl am ne, WD 2006/ 066770 PCT/ EP2005/ 013433

HN R

; (CH,), I

10 wherein

R! is selected from

R R R R
RZ, - /\i( ’ @\ and -- N -§<

= ST OR? NCHY.
R® R*

R% R®, R*, R® and R® are each independently selected from hydrogen, lower alkyl,
halogenated lower alkyl or halogen; provided that R, R?, R%, R® and R® are not all
15 hydrogen;

R’ is lower alkyl;
R® is lower alkyl;
X is >C=0 or >SOy;
R’ and R™ are hydrogen or together form a double bond;
20 R* and R'? are independently selected from hydrogen or lower alkyl;

mislor2;



-39 (trans)-2-(1,1-dioxo- [ 1,2] thiazinan-2-yl)-cycl ohexylam ne,
(trans)-1-(2-am no-cycl ohexyl) -5, 6-di hydro-| H pyri din-2-one, (trans)- |

- (2- am nowoyedentsewryl ) - 4- net hyl - 1, 5-di hydr o- pyrr ol - 2- one pCT(HPR@EH) 3433

1- (2-am no-cycl ohexyl) -4-methyl -5, 6-di hydro-1H pyri di n-2-one, 5
(trans)-1-(2-am no-cycl ohexyl) - pi peri di n-& one,

(trans)-1-(2-am no-cycl ohexyl) -4-nethyl-pyrrolidin-2-one, and

phar maceuti cal lyisdc¢eptZabl e salts thereof. 7. Conpounds of the fornula (1)

HZN R (CHO, I 10 wherein R is selected fromRRR7 XRRIO R11 2/ --- 8
and ---M R12  soroRardauticall} 2 tgbg%—@d)ﬂgkhéggofm R2, R3, R4, R5 and R6 are
each i ndependenﬂ yp satral gctuelé yroﬁqé%hy rogen, |ower al kyl, hal ogenated |ower

AL CITERL Y N LIS
R11 are hydrogen or together forma double bond; 20 R10 and R12 are
i ndependent | y sB{(mctobd)-tyduhekyldingoed-(prtolyveclohkigydminem(s-tdlylpr 2; WO
2006/ 066770 PCTéylczsﬁ)%g}(c)y a{rgi]f13e’,42”2'—%2~cﬁldc')(r)6phenyl)-cyclohexylamine, 2-(3-chlorophenyl)-
cyclohexylamine, 2-(p-chlorophenyl)-cyclohexylamine, 2-(2-bromophenyl)-
cyclohexylamine, 2-(o-tolyl)-cyclopentylamine, 2-(p-tolyl)-cyclopentylamine,
2-(4-chlorophenyl)-cyclopentylamine, 2-(3,5-difluorophenyl)-cyclopentylamine,
2-(3-fluorophenyl)-cyclopentylamine, 2-(4-fluorophenyl)-cyclopentylamine,
10 2-(4-bromophenyl)-cyclopentylamine, and

2-(4-tert-butylphenyl)-cyclopentylamine.

8. Compounds of formula I according to claim 7, wherein R' is

and wherein R? R?, R%, R® and R are each independently selected from hydrogen,
15 lower alkyl, halogenated lower alkyl, lower alkoxy or halogen; provided that R? R’
R%, R’ and R® are not all hydrogen.

9. Compounds of formula I according to claim 7, wherein R'is

—~
—
b

and wherein R’ is lower alkyl.

20 10. Compounds of formula I according to claim 7, wherein R' is

and wherein R® is lower alkyl.



ni sO, 1, or2; and pharnmaceutically acceptable salts thereof, with the further
proviso that the follow ng conpounds are excl uded

2- (mt ol yWp-20060d6617@xyl am ne, 2-(p-tolyl)-cycl ohexyl am necTZpe¢@stad4gs ) 5
cycl ohexyl am ne, 2-(2-chl orophenyl)-cycl ohexyl am ne, 2-(3-chl orophenyl) -
cycl ohexyl ami ne, 2-(p-chl orophenyl)-cycl-dexyl ani ne, 2-(2-bronophenyl) -

cycl ohexyl am ne, 2-(o-tolyl)-cycl opentyl am ne, 1. )
2-(p-tolyl)- cydﬂo@@mp?‘ﬂlﬂﬁ%@?rm@a(ﬂl@@ﬁ%m pHainy T wheyeindpént yl ani ne,
2-(3,5-di fluorophenyl)-cycl opentyl am ne,

2- (3-fl uorophenyl)-cycl opentyl am ne, 2-(44=fgl1gor ophenyl ) -cycl opentyl am ne,
10 2-(4-bronophenyl)-cycl opentyl am ne, x R2- (4-tert-butyl phenyl) -cyclop
entyl am ne. 8. Conpounds of fornula | /accordirtig to claim7, wherein Rl is
RS -R3 -- \ , 2 R R6 R4 and wherei T\R2, 2R4, R5 and R6 are each

i ndependent |y sel ected from hydrogen, (@)hower, al kyl, hal ogenated | ower

al kyl, | ower al koxy or hal ogen; provided that R2, R3, R4, R5 and R6 are

not all hydrogep. 9. nds of fornmula | according to claim?7, wherein
R is R ﬁlsﬁ%%ggg ® R7 is lower alkyl. 20 10. Conpounds of fornula

| according to claim7, wherein RLis KXRB and wherein R8 is |ower alkyl.
WO 2006/ 066770 BGHAEE20@% 0B 8r togathet fornGodpdledendsf fornula | accordi ng
toclaim7, wherein R is R

5 R and R' are independently selected from hydrogen or lower alkyl and

mis1or2.

12. Compounds of formula I according to claim 7 selected from
(trarp)-2—m—tqul-cyclohexylarﬁine,
(cis)-2-m-tolyl-cyclohexylamine,

10 (trans)-2-o-tolyl-cyclohexylamine,
(cis)-2-o-tolyl-cyclohexylamine,
(trans)-2-(2-methoxy-phenyl)-cyclohexylamine,
(trans)-2-(2,5-dichloro-phenyl)-cyclohexylamine,
(cis)-2-(2,5-dichloro-phenyl)-cyclohexylamine,

15 (trans)-2-(2,4-dimethyl-phenyl)-cyclohexylamine,
(cis)-2-(3-bromo-phenyl)-cyclohexylamine,
(trans)-2-(3-bromo-phenyl)-cyclohexylamine,
(trans)-2-(2-fluoro-5-methyl-phenyl)-cyclohexylamine,
(cis)-2-(5-methyl-thiophen-2-y1)-cyclohexylamine,

20 (trans)-2-(5-methyl-thiophen-2-yl)-cyclohexylamine,
(cis)-2-(2,4-dichloro-phenyl)-cyclohexylamine,
(trans)-2-(2,4-dichloro-phenyl)-cyclohexylamine,
(cis)-2-(3-fluoro-phenyl)-cyclohexylamine,
(trans)-2-(2-chloro-phenyl)-cyclohexylamine,



10 x RR11 M 7 R12 (CH2)m X is >C=0 or >S02; R9 and R' are hydrogen or
together forma double bond; 5 R10 and R12 are independently selected from
hydr ogen wo 2b@vees77al Kyl and mis 1 or 2. 12. Conpounds Pafi/HPos0sml 333
according to claim?7 selected from (trans) -2-mtolyl-cyclohexylani ne,
(cis)-2-mtolyl- cycl ohexyl am ne, 10 (trar"f%) -2-0-tolyl-cycl ohexyl am ne,

(cis)-2-o-tolyl- xy| a 2- h h I

-cycl ohgxyl gm ﬁ‘”éans ‘(Qt{] glme%y Rlﬁnéb(ﬁ’aﬁ%‘?ﬁyé“ﬂé%ngﬂ ?gcfoﬁgiyl) am ne,
S s L

-cycl oh I - 1

Yo lor o SEHRO ﬁﬂ%‘ﬁyﬁ}eng’@fé’l%ﬁe&’%ﬁ%le) (trsyneyiamne. (irans)

-2-(5-nmethyl -t

(t rans;rez )(/5 rTZfl?rg?Ei?ﬁﬁé%?\é’rt?eﬁﬁiﬂgf(@%ﬂ%ﬁ%&?l amne, (cis)-2-

(2) 4-dichl oro- Egrensyslg cm&l‘folgﬁgﬁ)? CB%@%&H %ns) -2- (2, 4-dichl oro-phenyl)
enyl

:gycl((z)hfi(]%ﬂo?gl | Or o- ;cycl ohexyl am ne, (trans)

e g g ke Pl i,

(2-fluoro - pheleja)]s)—f—xﬁg—%mljo%ﬂeﬂﬁ) -cycloheptylamine,
(cis)-2-(2,5-dichloro-phenyl)-cyclopentylamine,
(trans)-2-(3-methyl-pyrrol-1-yl)-cyclohexylamine,

10 (trans)-2-(3-ethyl-pyrrol-1-yl)-cyclohexylamine,
(trans)-2-(1,1-dioxo-[1,2]thiazinan-2-yl)-cyclohexylamine,
(trans)-1-(2-amino-cyclohexyl)-5,6-dihydro-1H-pyridin-2-one,
(trans)-1-(2-amino-cyclohexyl)-4-methyl-1,5-dihydro-pyrrol-2-one,
(trans)-1-(2-amino-cyclohexyl)-4-methyl-5,6-dihydro-1H-pyridin-2-one,

15 (trans)-1-(2-amino-cyclohexyl)-piperidin-2-one,

" (trans)-1-(2-amino-cyclohexyl)-4-methyl-pyrrolidin-2-one, and

pharmaceutically acceptable salts thereof.
13. Process for the manufacturing of the compounds of formula I as claimed in
claims 7 to 12, comprising

20 a) a reductive amination of a ketone of formula I

0o

é/(:H |
( 2) n
II

wherein R! and n are as defined in claim 7, or



(trans) -2- (2-fluoro-phenyl) -cyclohexylam ne, (cis)-2- (3-chloro-phenyl)
-cycl ohexylam ne, 5 (trans) -2- (3-chloro-phenyl) -cycl ohexylamne, (cis)
-2- (2, 5-wochéarseriphenyl ) - cycl oheptyl ami ne, (trans) -2PCT/EP2005/013433

(2, 5-di chl oro-phenyl) -cycl oheptyl am ne, ci s)-2-(2,5-dichl oro-phenyl)
-cycl opentylamne, (trans) -2- (3-net hy‘ré yrrol -1-yl)-cycl ohexyl am ne, 10
(trans) -2-(3-ethyl-pyrrol-1 -yl)-cyclohexyl am ne (trans)-2-(1, 1-di oxo- [
1, 2] thiazi nan?li)%/lﬁﬁpﬁ)%g‘fﬁﬁl%%gfy%é&ﬁ%,aa (eﬁﬁeaﬁggrmﬂlalélz- am no- cycl ohexyl )

-5, 6-di hydro- 1H pyridin-2-one, (trans) -1- (2-am no-cycl ohexyl)
-4-methyl- 1,5 -di hydro-pyrrol-2 -one, ( Hapns) - 1-(2-am no-cycl ohexyl)
-4-met hyl - 5, 6-di hydro-1 H pyridin-2-one 5 k't rans)

-1-(2-am no-cycl ohexyl ) -piperidin-2-ong,

(trans)-1-(2-am no-cycl ohexyl) - 4- et hyl tG@H,),di n- 2- one, and
pharmaceutically acceptable salts thereof. 13. Process for the

manuf acturing of the conpounds of forrmula | as clained in clains 7 to 12,
conprising 20 a) a reductive am nation of Bl ketone of formula Il 0 R1
(CH2)n 1l wherein R and n are as defined in claim?7, or WO 2006/ 066770

PCT/ EP2005/ 0134@Bereirdi8 di)d.n &redeféfitedsh ialin Ofand REAY hpdththogsibebc8Sd Sloupf
formula Il NHRP R (CH2)1~ I

14. Compounds of formula I as defined in claim 7, when manufactured according
5 to aprocess as defined above.

15. Pharmaceutical compositions comprising a compound of formula I

H.N R’

2 .
¢ (CH,), L

wherein

R} is selected from

R R R’
R7 X R10
55 / 11
S Rr®
R® R*

(CHLY),
10
R%, R% R* R® and R® are each independently selected from hydrogen, lower alkyl,
halogenated lower alkyl, lower alkoxy or halogen; provided that R R%, R%, R® and
RS are not all hydrogen;
R is lower alkyl;
15 R® is lower alkyl;

X 1is >C=0 or >SOy;
R’ and R" are hydrogen or together form a double bond;

R'® and R" are independently selected from hydrogen or lower alkyl;



wherein R1 and n are as defined in claim7 and RP is an am no protecting
group. 14. Conpounds of formula | as defined in claim7, when manufactured
accor di ngvo=2o4a06677pr ocess as defined above. 15. Phar macegtripradosoo¥posi ti ons
conprising a conmpound of formulal H2NRL I (CH 2), wherein Rl is

selected from RR3E RRyo X 2 --- R2 11 -4-\ / R---NSRs and --- N\ R
(CH2)m 10 Rs Ra . R2, R3, R4, R5 and R6 are each independently selected from
hydr ogen, | ower™d? k9f % 20a| ogenated | ower al kyl, |ower al koxy or hal ogen;

provided that R2, R3, R4, R5 and R6 are not all hydrogen; R is |ower
al kyl; 15 R8 imislbpleit 2al kyl ; X is >C=0 or >S02; RO and R 1 are hydrogen or
together forma double bond; R10 and R12 are independently selected from

hydr ogen or Iov&rapq%hxgéeuﬁ%ﬁgi?%%gg%gc)%ﬁlggéEPZOOSI013433 -44- mis 1 or

2; and nisO, 1, 0 . ceu 1y~aceptable salt thereof; and a
phar maceut i cal |apdaghepnagsuticaliracreptabdechrger andy anealjuvant.

5 16. Pharmaceutical compositions comprising a compound according to any of
claims 7 to 12 and a pharmaceutically acceptable carrier and/or adjuvant.

17. Compounds according to any of claims 1 to 12 for use as therapeutic active
substances for the treatment and/or prophylaxis of diseases which are associated with
DPP-IV.

10 18. A method for the treatment and/or prophylaxis of diseases which are associated
- with DPP-IV such as diabetes, particularly non-insulin dependent diabetes mellitus;- -
impaired glucose tolerance, obesity, and/or metabolic syndrome or B-cell protection,

which method comprises administering a compound according to any of claims 1 to 12

to a human being or animal.

15 19. The use of compounds according to any of claims 1 to 12 for the treatment
and/or prophylaxis of diseases which are associated with DPP-1V.

20. The use according to any of claims 1 to 12 for the treatment and/or prophylaxis
of diabetes, particularly non-insulin dependent diabetes mellitus, impaired glucose

tolerance, obesity, and/or metabolic syndrome or 3-cell protection.

20 21. The use of compounds according to any of claims 1 to 12 for the preparation of

medicaments for the treatment and/or prophylaxis of diseases which are associated with
DPP-IV.

22. The use of compounds according to any of claims 1 to 12 for the preparation of
medicaments for the treatment and/or prophylaxis of diabetes, particularly non-insulin
25 dependent diabetes mellitus, impaired glucose tolerance, obesity, and/or metabolic
syndrome or 3-cell protection.



5 16. Pharnmaceutical conpositions conprising a conpound according to any of
clainms 7 to 12 and a pharnmaceutically acceptable carrier and/or adjuvant.
17. Conpowodsocasendi ng to any of clains | to 12 for usecaEpPeévsnajsstic
active substances for the treatnent and/or prophylaxis of diseases which
are associated with DPP-1V. 10 18. A. 1 hod for the treat ment and/ or
prophyl axi s of d&1ease whi ch %£e associ at ed P-#V s%& s di abet es,
particul arly n&h- ﬁé‘BV $ROHELEAL e RTOCHTS ethg f?stw ast &Yl ucose

t ol er ance, cohpsirdds sulssndhitially aedabdbddthesainlsbione or ( 3- cel | protection, which
met hod conprises adm ni stering a conpound according to any of clains 1 to
12 to a human being or aninmal. 15 19. Thgsuse of conpounds according to
any of clainms 1 to 12 for the treatnment and/or prophylaxis of diseases

whi ch are associated with DPP-1V. 20. The use according to any of clains 1
to 12 for the treatnent and/or prophylaxis of diabetes, particularly
non-insulin dependent diabetes nellitus, inpaired glucose tolerance,
obesity, and/or netabolic syndrone or (3-cell protection. 20 21. The use of
conpounds according to any of clains 1 to 12 for the preparation of

medi canments for the treatnent and/or prophylaxis of diseases which are
associated with DPP-1V. 22. The use of conpounds according to any of
claims 1 to 12 for the preparation of nedicanents for the treatnent and/or
prophyl axi s of diabetes, particularly non-insulin 25 dependent di abetes
mel litus, inpaired glucose tol erance, obesity, and/or netabolic syndrone
or (3-cell protection. WO 2006/ 066770 PCT/ EP2005/ 013433 -45 23. The nove
conmpounds, processes and nethods as well as the use of such conpounds
substantially as descri bed herei nbefore.



