WO 2006/066770 PCT/EP2005/013433 CYCLOALKYLAMINE DERIVATIVES The present invention
is concerned with novel cycloalkylamine derivatives, their manufacture and their use as medicaments.
In particular, the invensiomrelates to compounds of the formula (1) HZN Rt)/ek200§@H2:5 wherein R1
is selected from R R R7 RRio X RZ N and N biz S Re (CHa~m R6 4 R2, R, R4, RR and R6 are each
independently selected from hydrogen, lower alkyl, halogenated lower alkyl or halogen; provided that
R2, R3, R4, Rs and R6 are 10 not all hydrogen; R7 is lower alkyl; Rs is lower allcyl; Xis >C=0 or
>S02; R9 and R" are hydrogen or together form a double bond; 15 R10 and R12 are independently
selected from hydrogen or lower alkytymiolorZyn ASONE, OERIWNG296/066770 PCT/EP2005/013433
-2 and pharmaceutically acceptable salts thereof for use in therapy. The enzyme dipeptidyl peptidase

IV (EC.3.4.14.5, abbreviated in the following as DPP-W) is involved in the regulation of the activities of
several hormones. fﬁhﬁgﬂ:ﬁéﬂ}é}nveHUQn is concerned with novel cycloalkylamine derivatives, their

manufacture and their use as medicaments.

In particular, the invention relates to compounds of the formula (T)

H,N R’

2
{ (CH,), I

5  whereiti

R! is selected from
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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%, R*, R® and R® are
10 not all hydrogen;

R’ is lower alkyl;
R% is lower alkyl;
Xis >C=0 or >50
R” and R! are hydrogen or together form a double bond;
15 R and R* are independently selected from hydrogen or lower alkyl;
mislor2;

nis0, 1, or 2;



DPP-1V is degrading efficiently and rapidly glucagon like peptide | (GLP-1), which is one 5 of the most
potent stimulator of insulin production and secretion. Inhibiting DPP-1V would potentiate the effect.of

endogenous GLP-1, and lead to higher plasma insulin concentrations. Irf)gatients suffering from

impaired glu%gezof)gfg?g"ﬁge and type 2 diabetes mellitus, higher plasma heufiir€Bhcéhtation would

moderate the dangerous hyperglycaemia and accordingly reduce the risk of tissue damage.

Consequently, DPP-IV to inhibitors have been suggested as.drug candidates for the treatment of
impaired gluco EB?@F%WE@%%Y&E)C&IE%’%B%{@‘F%% 'éi%‘f%efér.l d/{l $Rler, W098/19998). Other related

state of the art can be found in WO 99/38501, DE 19616486, DE 19834591, WO 01/40180, WO

01/55105, US 6110949, WO 0Q/3424 d,us6 . t P | to th
generation and moc?lﬁeaﬁ%?(lgfeag I'FegzeqFlyiag%%lmaa%%%r]és%%rgg'%%@%/jﬁgﬁnk%\év%%gﬁg tﬁ286)0h as an

essential role iR TmMUNSITEYURAEB RS sguraf albirrraT Hed RicGTE AHP Yt R Mimokine
function thus SWRERtindegradiegoffivipmlyvrd tnsprndhopaysitioppridedniGhe-hedides arforders as
well as autgimeiyRessisepsrs (Hosant PothalliledainiRhesdnatalagy. 20BiHhg[Bprie- 204).
Abnormal expieseian LR e Baneuie cas e ALDIMAAG rliakasesn i eaghfolated diseases
and cancer. Natural Su ,stra;&lsééon DPP-lVY aré involved in |mmunotrf30dula |9@,t§§%f%%r§e%ronal
modulation and PRI PP CEREETS SEHETRP %%%@?Wgﬁ SoraeA . EF; Blifdpean Journal
of Cell Biology RebiBisgighergdesps) insylh eprroriraiiomy Bud meretis tRaftHE¥OTs a correlation
between DPP-hymangithentieyriucieatpigiainitopdisoRlerfaead plaam by Bonkkqidaihg IRPHY Current
DrhugtTarg%Si g’ﬁﬂm% @%@%ﬂ%ﬁg&%%awl(ﬁh%t gy @&%&{éﬁ%@ﬁ@%% Aﬁaﬁ@h?&hgl%cggg-ll\\;_
inhibtors mayhe, useful ag medicaments for the tre nt o isgases in whi -V is
involved, Wo nUETotH R Lo SRS AT o Ly A O A SRt e
Consequently, shebesrhpRhE Erdia oSSR e bR AHE4i6ckE KFHE S0V QSMHEN G dor
prophylaxis of disbetéss ipariitufalgoprivasiinidpendéificdidiétes mellitus, and/or impaired glucose

tolerance, as well as other conditions wherein the amplification of action of a peptide normally
inactivated by DPP-Wagiveser¢hDRpBUtientributes to the generation and modulation of a T cell

15 immune i-esponse. DPP IV (also known as CD26) has an essential role in immune
regulation as a T cell activation molecule and a regulator of chemokine function thus
suggesting a role for DPP-IV in the pathophysiology of immune-mediated disorders as
well as autoimmune diseases (Hosano O. et al,, Modern Rheumatology 2003, 13(3), 199-
204). Abnormal expression of DPP-1V is found in the case of autoimmune 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 BE.; Vant 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-IV is
involved.

We have found novel DPP-IV 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 inventior can also be used in the
treatment and/or prophylaxis of obesity, metabolic syndrome, -cell protection,

35 autoimmune diseases such as inflammatory bowel disease, encephalitis periaxialis
scleroticans and rheumatoid arthritis, Colitis Ulcerosa, Morbus Crohn, psoriasis, lichen



benefit. In addition, the compounds of the present invention can also be used in the treatment and/or
prophylaxis of obesity, metabolic syndrome, (3-cell protection, 35 autoimmune diseases such as
inflammatory bowel disease, encephalitis periaxialis scleroticans and rheumatoid arthritis, Colitis
Ulcerosa, Morbus Crohn, psoriasis, lichen -3- planus and/or benign prostate hypertrophy. The
compounds may also be useful for the prevention of ADS (acquired immunodeficiency syndrome) or
for preventinglme % partlcularl ngreve metastaS| of br and f;@{?state canc r to lung.
Furthermor8,Hé Fﬂb ﬂWSPSWﬁEB% nﬁlgﬁ@gnrbé i |Ilﬁsree c Agents and tor the
treatment a@nﬁ%@BK@ghyt@@i(@@lﬁﬁ‘r@@ﬁ‘éPﬂéﬁ@i@b’iﬂdﬂi@@@ﬁdlh@lt(ﬁfavﬁﬁﬂla%éﬁﬁaﬁﬁepéﬁ@ﬁ?@v ded the use of
compounds,efvtha e rmatikaabh) dﬁBMaB'éﬁ@bkb&tMrﬁa R'lis:gefanteenfoamiic JoRSBuRI2REO ~ X RN. |
and N R12 6 R4 S Ra- R2 R3R4 RS n [ nI ted from
hydrogen, C?fe&élt al equqaf]c))lgeeniialsteeol'%1 d%%h a[%y t%l C6- ]i'lgc%%;ﬁ or(ﬁ19 E&gﬁp é?g%%%%%ﬁat R2, R3, R4,
R5 and R6 BYEEI'FF@?’QH ‘hydrogen; R7 is C-C6- alkyl; R8is C1-C6- allcyl; X is >C=0 or>S02; R9 and R"

are fydrogen or 1ogeihstiot AR NN RARARAEER BLe dPdSRSOIRRN ISR o hydrogen
or CI-C6- alkyl; mislor
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wherein
R is selecied from
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RL R . R*, R® and R® are each independently selected from hydrogen, C;-Cg- alkyl,
halogenated C;-Ce- alkyl, C-Cg~ alkoxy or halogen; provided that R%L R’ R* R®and R® are
not all hydrogen;

R’ is Cj-Ce- alkyl;

R®is C}-Cy- alkyl;

X is >C=0 or >505;

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

R' and R"* are independently selected from hydrogen or C;-Cy- altkyl;
mislor2;

nis0, 1, or2;

and pharmaceutically acceptable salts thereof for the preparation of medicaments for the

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



nis0,1,0r2; and pharmaceutically acceptable salts thereof for the preparation of medicaments for the
treatment and/or prophylaxis of diseases which are associated with DPP-1V. -3 a According to a
second aspect, there is provided the use according to the first aspect for the preparation of
medicaments for the treatment and/or prophylaxis of diabetes, particularly non- insulin dependent
diabetes mellitus, impaired glucose tolerance, obesity, @ad/or metabolic syndrome or (3-cell
protection. According to a third aspect, there is provided compounds of the formula (I) HZN R
Wherein R' is selected from r X Ria and N\ R;z R7 is C-C6- alkyl; R8is Ci-C6-aicyl; X is >C=0 or
>S02; R9 and R11 are hydrogen or together form a double bond, R‘fl%‘o and R1 are in(%e];gendently
selected from hydhseRAiRg © fCEPAIRgACCInhe Rt BOMIETNE U5t HoaRPBraS AL UHRATlY Bcceptable
salts thereofe presading dDnsedinartirasfie che theven s prolidedophybeés oo thel st ailiigTof the
compoundg ofiformuilaul A% HEHREH ARQY S nFRAMRISIRGse 3B Aindel P @rAiNAiiaDE a ketone of

formula Il R' Il wherein R' and n are as defined in above, or
syndrome or [3-cell protection.

According to a third aspect, there is provided compounds of the formula (D

H.oN =’

2
<\ (CH), :

wherein

R! is selected from

R
10
R7 /X R 11
_WN/j/ _”@ and ---N sg
= 57T R (CH)n

R'is C}-Ce- alkyl;

R¥is C-Ce- alkyl;

X 18 >C=0 or >S03;

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

R’ and R are independently selected from hydrogen or C;-Cg- alkyl;
mis]orZ;

nis0, 1, or2;

and pharmaceutically acceptable salts thereof.

According to a fourth aspect, there is provided process for the manufacturing of the

compounds of formula [ as defined above, comprising



b) a deprotection of a carbamic acid ester of formula Il NHR' R' (CH2). Ill wherein R'and n are as
defined above and R" is an amino protecting group. According to a fifth aspect, there is provided
pharmaceutical compositions comprising a compound as defined above and a pharmaceutically
acceptable carrier and/or adjuvant. According to a sixth aspect, there is provided compounds as
defined above for use as therapeutic active substances fore treatment and/or prophylaxis of
diseases which are associated with DPP-IV. According to a seventh aspect, there is provided the use
of compounds as defined above for the preparation of medicaments for the treatment and/or
prophylaxis of disegses R Al ATATERIR DPRANAGEOTding to an eighth aspect, there i
provided the use o compounds according to the third aspect for the preparation of medicaments for
the treatment and/or prophylaxis of diabetes, particulasly non-insulin dependent diabetes mellitus,
impaired glucose tolerance, obesity, and/or metabolicisyndrgme or (3-cell protection. -3C-
Unexpectedly, the compounds of the present disclo ure xhlblt improved therapeutic and
pharmacological properties compared to other DPP- ors known in the art, such as e.g. in
context of pharmacokinetics and bioavailability. Objects of the embodiments of the present disclosure
are compounds of formula | and their pharmaceuticallylacceptable salts per se and as

pharmaceutic h%aactlve substances, tr%e, g‘tﬁﬁ?;’ nufacture, medicaments based on a compound of
formula | and tREFERB&.ABH 3&Fef Wile compounds of formula | in accordance with
the invention in the control or prevention of illnesses of the aforementioned kind, and, respectively, for

the production of corresponding medicaments.
P b)a depproiect(i]on of a car amgc acid ester of formula Il

NHR"
R1

(CH.),

11

wherein R’ and n are as defined above and R” is an amino protecting group.

According to a fifth aspect, there is provided pharmaceutical compositions
comprising a compound as defined above and a pharmaceutically acceptabie carrier

and/or adjuvant.

According to a sixth aspect, there is provided compounds as defined above for use as
therapeutic active substances for the treatment and/or prophylaxis of diseases which are
associated with DPP-IV.

According to a seventh aspect, there is provided 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-1V.

According to an eighth aspect, there is provided the use of compounds according to the
third aspect for the preparation of medicaments for the treatment and/or prophylaxis of diabetes,
particularly non-insulin dependent diabetes mellitus, impaired glucose tolerance, obesity, and/or

metabolic syndrome or P-cell protection.



Unless otherwise indicated, the following definitions are set forth to illustrate and define the meaning
and scope of the various terms used to describe the invention herein. 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, bromine and chlorine
being preferred. Most preferred halogen is chlorine. Tl term "alkyl”, alone or in combination with
other groups, refers to a branched or straight-chain monovalent saturated aliphatic hydrocarbon

radical of one to twienpeaashomatampoupietaTably-QRa: QsIXAR LRI AMORSHBRFaREefRrably one to
ten carbon %Jl&%@( %}oi;'&we%fcﬁ é 21008, B RINAHOR g\(r%'%v?%‘%f JIQupRy IRiersito a

branched or stral ‘hain nlrc;novae alkyl radical of one to six carbon atoms, pref%rabl% one to four
carbon atomsmfzh Péﬁﬂ“i%c ASEFS %ﬁﬁ’ﬁf“%‘&aw*iyadlcals such as methyl, ethyl, n-propyl, isopropyl,
n-butyl, s- butyl, % utyl, t-butyl, n-pentyl, 3- methylbutyl n-hexyl, 2-ethylbutyl and the like. Preferable

lower alkyl residug$/&fe ?ﬁ&ﬁﬁ?ﬁ’ﬁé"@ﬁ’i‘ﬁ iR W%%ﬁﬁé]ﬁﬁ‘@?ﬁ%&?ﬁﬁ%b?@fé%%ﬁ‘@ﬁé fafheir
"halogenatedhivwesealieatyrefessiablastinwesratkyl dro npawkeraiivatl eastondsomdie thyidrogen atoms of

the lower alkydrgiractpris ieplasaehByashpdagen-atamdpetambly flieraar pellaimastarefesably

fluoro. Amo r X [ .are. methyl If|L%_ thyI
f.uommethy“%éﬁ'(?(ﬁ%g m&?ﬁ“ﬁjﬁjﬁzﬁﬁu@é.ﬁéﬂ%ﬁiﬁ% Iy %}?e e%%;% 3‘@1‘3 L5808 70

I
PCT/EPZOO I?i%‘?é ¥%’Pn‘}13ﬂ?8 (5 T et B S PrRATE RO RO &R P term
"lower- alkoSFdieraesto the group R'-0-, wherein R' is lower alkyl. Examples of lower alkoxy groups
are e.g. methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy and hexyloxy, with methoxy being
especially preferrdless Pt indirarrddbe inibatinadebptablesaks fethiwdlegrsalmdi¢hseccompounds
of formula (b withningeganiony argariciacidssdakeasdydeecblipdmasig o hydrabromic acid, nitric acid,
sulphuric acid, phosphoric acid, citric add, formic acid, maleic acid, acetic acid, fumaric acid, succinic

acid, tartaric acidimethpeasulphemic asid saligylicagido Prean a group consisting of one to six,
preferably of one to four carbon atom(s).

The term "halogen” refers to fluorine, chiorine, bromine and iodine, with fluorine, 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 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-ethylbuty} and the like. Preferable
tower alkyl residues are methyl and ethyl, with methyl being especially preferred.

The term "halogenated lower alky” refers to a lower atky! 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, fivoromethyl and chloromethyl, with fiuoromethyl being

especially preferred.



toluenesulphonic acid and the like, which are non toxic to living organisms. Preferred 10 salts with
acids are formates, maleates, citrates, hydrochlorides, hydrobromides and methanesulfonic acid salts,
with hydrochlorides being especially preferred. In one embodiment, the present invention relates to
compounds fo}vgs?é)qﬂ%?g?gpy having the formula (1) H2N R d (CH2)" | 15 WHER R B elected from
R5R37Rs10 R11 12 R2NSaand N", RR (CH2)m R6 R4 R2, R3, R4, RS and R6 are each

independently selected from hydrogen, lower alkyl, . halogenated |lpwer al lower alkoxy or halogen;
provided that RZ, R,%ﬁfﬁoﬂﬁw&%gﬁr&‘ﬂ&%ﬁ%}aﬁgg ﬁ;‘?%ei’;s?%\%e]rs M?{[{F&tﬁ%@\?&%ky“ X is
>C=0 or >S02; Rl tarkhgronigRn(os whystheR fordeveadipidmsneevwOotoelesr70

PC'T/EP2005/024:33 arb g1 thahakdRigriadey| pdepaootiopelgctaddroiisdtydragendrdodeayalkyl; . mis
1or2; niso,l,or%iﬂgﬁgtgggyg@gf%gagn}aﬁ%%mle salts thereof.

5 The term "pharmaceutically acceptable salts" embraces salts of the compounds of
formula (I} with inorganic or organic acids such as hydrochloric acid, hydrobromic acid,
nitric acid, sulphuric acid, phosphoric acid, citric acid, formic acid, maleic acid, acetic
acid, famaric acid, succinic acid, tartaric acid, methanesulphonic acid, salicylic acid, p-
toluenesulphonic acid and the like, which are non toxic to living organisms. Preferred

10 salts with acids are formates, maleates, citrates, hydrochlorides, hydrobromides and
methanesulfonic acid salts, with hydrochlorides being especially preferred.

In one embodiment, the present invention relates to compounds for use in therapy
having the formula (I}

H.N Rt

] ‘
<1 (CH,), I

15 wherein
R} is selected from
&
=K R® , R 1
R’ /X R 11
B ) = §7R (CH).,
R R

3

R% R%, R* R® and R® are each independently selected from hydrogen, lower alkyl,
halogenated lower alkyl, lower atkoxy or halogen; provided that R RER
20 and RS are not all hydrogen;

R’ is lower alkyl;
R® is lower alkyl;
X 15 >C=0 or >80

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



5 In one further embodiment, the invention relates to compounds of formula (I) for use in therapy,
wherein R'is R5 R3 --- IR R 2 Rfi wherein R2, R3, R4, RS and R6 are each independently selected
from hydrogenytowegoadtad, halogenated lower alkyl, lower alkoxy or halogeridprayiges:ihat R2, R3,
R4, RS and to R6 are not all hydrogen. R2 preferably has the meaning of hydrogen, lower alkyl or
halogen, more preferably of hydrogen, methyl or chldririe. R3, R4, R5 and R6 are preferably selected
from hydrogen, lowegaliyh owgee alisoxy, £5,hlogena Most Rrafsread lawes atigh is methyl, most
preferred lower alkoxy is methoxy 15and most preferred halogens are selected from fluorine, chlorine
and bromine. In one ﬁrgfgg}t&? embodiment, R2, R3, R4 and |1 are hydrogen and R6 is lower alkyl,
lower alkoxy or halogen, more preferably methyl, methoxy or chlorine. In another preferable
embodiment, R2, R, R3 @qdolgg.are hydrogen and R4 is lower alkyl or halogen, more preferably
methyl, fluorine, chlorine or’bromine. 20 In another preferable embodiment, R2, RR and RS are
hydrogen and R3 and R6 are,.each independently lower alkyl or halogen, more preferably methyl,
fluorine or c:hIonar%l(—g?.p%hr |?1C%1f1t§t graﬁ(r:e %%gﬁfé‘ tesr%é%ﬁfr;}ent, R3, R4 and RS are hydrogen and R2 and
R6 are each independently lower akl or halogen, more preferably methyl or chlorine. In another

embodiment the presantinyention falates I0.comAQUREs. At adR A frras it theragy, wherein
R'is WO 2006/06677%?PCT/E 2005@?13433 -6 R7 ---N i wherein R7 is lower alkyl. Preferable lower

alkyl residues R & THEHRY AT &thyt, With methyl being especially
AR R®
——- "?
R® Rt

¥

wherein R%, R%, RY, 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
10 R®are not all hydrogen.

R? preferébly has the meaning of hiydrogen, lower alky! or halogen, more preferably
of hydrogen, methyl or chlorine,

R%, RY, R® and R® are preferably selected from hydrogen, lower alkyl, lower atkoxy
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 R® is lower
atkyl, lower alkoxy or halogen, more preferably methyl, methoxy or chlorine.

In another preferable embodiment, R?, R?, R’ and RS 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 R°
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



preferred. 5 In another embodiment the present invention relates to compounds of formula (I) for use
in therapy, wherein R' is S Ra wherein R8 is lower alkyl. Preferable lower alkyl residue R8 is methyl.
10 In another embodiment the present invention relates to compounds of formulag%% for use in
therapy, wher&if BP9 R10 /R ---N iz \ (CH2)m R wherein Xis >CEEWFREHIIHF and R11 are
hydrogen or together form a double bond; 15 R10 and &2 are independently selected from hydrogen
or lower alkyl and mislor2. In one preferable embodiment Xis >SO2, R9, R1, It" and R12 are
hydrogen and m is2. In another preferable embodiment RS >C=0, R9 and Ru together form a double
20 bond, RTO and R12 are hydrogen and m is 2._\6}\@?6/066770 PCT/EP2005/013433 -7 In
another preferable embodiment Xis >C=0, R? and re hydrogen or together form a double bond,
R10 is lower alkyl, preferably methyl and R12 is hydrogen and mis 1 or 2, more preferably 1.
Preferred compound gf form ira}sllgg\; d in therapy are those, wherein nis 1. 5 Compounds of formula
I, wherein n is 2, are also preferre ?or use in therapy. Preferred compounds of the general formula |

for use in therapy arePtnge%ﬁ)ﬁﬁloexget? gﬂcyl residues R are methyl and ethyl, with methyl being especially

preferred.

5 In another embodiment the present invention relates to compounds of formula (1)

for use in therapy, wherein R’ is

R
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 >503
R’ and R' are hydrogen or together form a double bond;

15 R' and R? are independently selected from hydrogen or lower alkyl and
mislor2.

In one preferable embodiment X is >SO,, 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.



from the group consisting of. (trans) -2-m-tolyl-cyclohexylamine, (cis)-2-m-tolyl-cyclohexylamine, 10
(trans)-2-o-tolyl-cyclohexylamine, (cis)-2-o-tolyl-cyclohexylamine,
(trans)-2-(2-mgtheagépfaenyl)-cyclohexylamine, (trans) -2- (2,5-dichloro-phepyhrr¥sigagxylamine,
(cis)-2-(2,5-dichloro-phenyl)-cyclohexylamine, 15 (trans)-2-(2,4-dimethyl-phenyl)-cyclohexylamine,
(cis)-2-(3-bromo-phenyl)-cyclohexylamine, (trans)-2- (37 bromo-phenyl)- cyclohexylamlne (trans) -2-

EtZr ;IrllJSC;rg ?Smr:éhyl |ﬂE?MtM%?%%F‘E}@é%%d{&‘%%%fr& Ziz:*lgﬁl’fﬁﬁ%ol% ﬁ aﬂ&l";?n w?g
(trans)-2-(2)4-dic orogé)ﬁqg ‘é; oh&sa g% ?y "ﬁ{%l%‘ #e %‘7557 n¥
(trans)-2-(2- chlé’r%zpfﬁé‘r”ﬁm’- dxylamine, 25 (trans) -2-(2,5-dimethyl-phenyl)-cyclohexylamine,
(cisftrans)-2-(2-fluoro- phenyl) cyclohexylamine, (trans)-2-(2-fluoro-phenyl)-cyclohexylamine,
(cis)-2-(3-chloro-pheR§tieesé kstenaiadhidonnd 2006166 87 G PO RIE HROOSDIRUBB s &
(trans)-2-(3-chloro-phenyl)-cyclohexylamine, (cis)-2-(2,5-dichloro-phenyl)-cycloheptylamine,
(trans)-2-(2,5-dichlor6qphenyiileytiotreply lanamin(vik)22a(2 Ssdipteforced framph ioyblpemntylamine, 5
(trans)-2-(3-methyl-pyrrol-I-yl)-cyclohexylamine,

Preferred compounds of the general formula I for use in therapy are those selected

from the group consisting of:
(trans)-2-m-tolyl-cyclohexylamine,
(cis)-2-m-tolyl-cyclohexylamine,

10 {trans)-2-o-tolyl-cyclohexylamine,
(cis)-2-o-tolyl-cyclohexylamine,
(trgns)~27_(2-n}ethoxy~pheny1)—cyclohexyiamine,
{trans)-2-(2,5-dichloro-phenyl}-cyclohexylamine,
(cis)~2-(2,5-dichloro-phenyl)-cyclohexylamine,

15 (trams)-2-(2,4-dimnethyl-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-y1)-cyclohexylamine,
(cis)-2-(2,4-dichioro-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,



(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-IH-[r)]¥‘§idin-2-one (trans) - 1 - (2-amino-cyclohexyl) -4-methyl- 1, %d[igt}ydgg!- rggl-z-one, 10
(trans)-1-(2-a o%%({%%ﬂ%t;(yl)A-methyl-S, 6-dihydro-IH-pyridin-2-one, PCTEF2005/0134
(trans)-1-(2-amino-cyclohe)cyl)-piperidin-2-one, (trans)-a-

(2-amino-cyclohexyl)-z%-me hyl-pyrrolidin-2-one, and pharmaceutically acceptable salts thereof. The
compounds of formulaﬁrﬁés\/gf\(tgécg‘g}ﬁ%?ge&g n 2758 atoms and can 15 exist in the form of

optically pure enantiomglsy mbduREIf A} BUREIRARRMALES, OF mixtures of diasteroisomeric

racemates. The invention embraces all of these forms.'In a prefbrable embodiment, R" and the amino
group in I-position of tfeamyeletibytichine stheotireyslihdpayismdanfiguration, i.e. NHZ NHZ R R HZ)n
(CHZ}~ or 20 In a preferable embodiment, R' and the amino group in 1-position of the

cycloalkylamine struct Tgig‘?"é%h%?ﬁgﬁ]i’ﬁﬁ%jc?@?Rﬂl}’ZlNH’?eR' (CH2)a CH2), or WO 2006/066770

PCT/EP2005/013433 ('t?aHsWHl@%@&Hgﬁg}@f@gimﬂﬂ?oﬁ%ﬁﬁﬂgs of general formula (1) in this
unctional g V2

invention maybe derivatised at f roups to ‘provide derivatives which are capable of
converting back to the(pargpteGrafioimpgrialvivi)-thdddreskatimyention also relates to compounds of

the formula (1)
(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,
10 {trans)-1-(2-amino-cyclohexyl)-4-methyl-3, 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 cartbon 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 forms.

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

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

NH, NH,
N R‘l “ R1
Q;H?_)n (CH,),
[8) 3

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,
R1 N - R'i
(CH,), I\/_j((}Hz)n
or



H2N R d (CH2). | wherein R'is selected from R Rs R7 RR10 11 R2 N and N R R2 R4 KII1R8 (CH2)m
R6 R2, R3, R4, R5 and R6 are each independently selected from hydrogen, lower alkyl, 10
halogenated Iquehalyh#phalogen; provided that R2, R3, RR, R5 and R6pp#ee04alh. hydrogen; R7 is
lower alkyl; RR is lower alkyl; Xis >C=0 or >S02; 15 R9 and R11 are hydrogen or together form a
double bond; R10 and R12 are independently selected from hydrogen or lower alkyl; mislor2; nis O,

1, or 2; and ph | Its t D Il
compounds are ma@vﬁﬁug%béé %&%@éaed%ﬁ&g;g?gﬁ S0 féﬁn%{ i jmm%%@?gygwmg

cyclohexylaminé, & é‘&%?ﬁﬁﬂé’f% éﬁfb 770
PCT/EP2005/01‘3E’8’8ft%k@9§@f§ﬁ3ﬂ@ﬁﬂhé012p(wﬁéI@r@ﬂhenyl) cyclohexylamlne 2 (2 bromophenyl)-
cyclohexylarnine, 2-(o-tolyl)-cyclopentylamine, 2-(p-tolyl)-cyclopentylamine,
2-(4-chlorophenyl)-cyEhssatgtdinirratipn 3l difitertsptrenydroys fbafplamiadl)
2-(3-fluorophenyl)-cyclopentylamine, 2-(4-fluoropheny))-cyclopentylamine, 5
2-(4-bromophenyl)-cyclopentylamine, and 2f{4¥%ert-hitylphenyl)-

(CH,), !
5
wherein
R! is selected from
5 3 g
31 R " X Raso
/ 1"
N 57 R . (CHy,,
R° R

)

R% R% RY, R® and R are each independently selected from hydrogen, lower alkyl,
10 halogenated lower alkyl or halogen; provided that R 1%, RY RO and R® are not all
hydrogen;

R is lower alkyl;
RY is lower atkyl;
Xis >C=0 or »>504
15 R’ and R"! are hydrogen or together form a double bond;
R'® and R" are independently selected from hydrogen or lower alkyl;
m islor2;
nis0,1,0r2;
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)-



cycllopentylamine. 2-(m-Tolyl)-cyclohexylamine and 2-(p-tolyl)-cyclohexylamine are described as
intermediates for the synthesis of phenanthridine derivatives in J. Chem. Soc. 1956,4280- 4283. The
synthesis of all isomoeri%fo%ms of 2-(o-tolyl)-cyclohexylamine, 2-(p-tolyl) lo ¢ cl%heéf}llfamigse,
2-(2-chIoropheWﬂ)%%f(’:?oﬂéxylamine, 2-(3-chlorophenyl)- cyclohexylamine J/EP2005/0134
2-(4-chlorophenyl)-eyclohexylamine for study of their préfon magnetic resonance spectra is disclosed
in J. Org. Chem. 1962, 27,,3006-301Q, Jn J.,0rg., Chem. 1971, 36,.3046-3048 the synthesis of all
isomers of 2-(2-bromogﬁ£dr}|1y H%Ifé?gf%iﬁépn?ﬁgpgﬁﬂy ﬁcﬁﬁméﬁ%gﬁgé?é%&%wlﬁgw{:&
2-(o-Tolyl)-cyclopentylSiiE T ¥RS R thertP D7 dorto tbBO D a S v@akiliht firlehentglepiaation of
aminohydroxyalIcybe@d&@t@mﬁ&sﬂbefulmﬂﬂ&aﬂner@(é&ﬂﬁnagphﬁ@é)-cyclopentylanﬁne,
g:f(lp-Tolyi?-cygope?tv'w%%@o&ﬁrgﬂmﬂwﬁmge@%w@w@h%ﬁ% yclopentylamine
ifluorophenyl)-cyclopsntylamine..2-(3+fluoro -cyclopentylamine, 2-(4- ~.
fluorophenyI)—cycIopent%hamine(‘?El-lfﬁl(};‘tgjroéi@(f;0 ﬁgﬁ%t-}'ci%ﬁﬁen ﬁﬁa?ﬁr%lgua %8 -It‘fll-)tert 20
butylphenyl)-cyclopentyl ARFE B s closed in WO 2001/042203 as intermediates for the synthesis of
N-(phenylcyclopentyl)sulfonamides with glutamate receptor function potentiating activity. Preferred

compounds of formula,| are e rein R'is R 6 25 wherein R2, R3, R4, R5 and R6 are each
independently se!ectsg ﬁ%rr?t %g?r%\@é%ﬁ’efg@me@n&@g%g% _ ﬁﬁt%%ﬁ’gﬁw %W‘ﬁ%(?gﬁsor halogen;
provided that R2 I&rrediates Grdherphesiast ah e ypsteadBl) Rherth 8and ahfn6280-
hydrogen, lower #R&A. dithajogenismicibigrefeiailynsiligdwgeln) mefoitordahlasme (p-Wip)2006/066770
PCT/EP2005/013433 hettfR3aiR4 2R > aNs- G &R PEpiRIRRM SRIRS IS frams hydegsD, lower alkyl, lower
alkoxy or halogep, Mashprefeiesiowe  Akyli Ml most preferred lower alkgxy is methoxy

magnetic resonance spectra is disclosed in J. Org. Chem. 1962, 27, 3006-3010. In J. Osg.

Chem. 1971, 36, 3046-3048 the synthesis of all isomers of 2-(2-bromophenyl)-

cyclohexylamine and their NMR spectra are described.

15 2-(o0-Tolyl)-cyclopentylamine is known from WO 2004/016601 as reactant for the
preparation of aminohydroxyalkybenzothiazolones useful as §3 adrenoreceptor agonisté.
2~(p-TolyD)-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 meaniﬁg of hydrogen, lower alkyl or halogen, more preferably
of hiydrogen, methy! or chlorine,



and most preferred halogens are selected from fluorine, chlorine and bromine. In one preferable
embodiment, R2, R3, R4 and R5 are hydrogen and R6 is lower 5 alkyl, lower alkoxy or halogen, more
preferably methyl 2saetbey or chlorine. In another preferable embodimentyRZpRa:sR3a88d R6 are
hydrogen and R4 is lower alkyl or halogen, more preferably methyl, fluorine, chlorine or bromine. In
another preferable embodiment, R2, R4 and R5 are hydrogen and R3 and R6 are each independently
lower alkyl or halogenmerereferahly fathihflugring g5.chioing. 10 Stlkinanailerrisferable
embodiment, R3 I?’élland F‘ﬁ/'f_‘o re tt;%dr en a%@% an Fir6 are each inéife endentl .Iowe%{l alkyl or

tlher pl’g INOSst prererred o j%lljslglf

(o, I‘I’EC@OWEI‘ :

halogen, more prg ergﬁi}'met% "or chiorne. erred compoun 50 c())r of the present
invention are thd%& MARarEiTEedLategens e sehsteth fopmBrsminr Fhlodusera RymPReferable lower alkyl
residues R7 are methyl and ethyl, with methyl being es 4ecial'lg? preferred. In anogher embodiment of

the present invention R SRRISEIERS irahedimarak’ Rode shhEr ars FrdzogensndR) RIOYERd wherein Rs

is lower alkyls PréfgtaoleciolierginyhagicyeRS isafeethiyl byl pretbrrecbarhlosmpounds of formula |
of the present invention, wherein R' is WO 2006/066770 PCTIEP20051013433 -129 Rt X 0 ---N\

R12 In another preferable embodiment, %, R?, R® and R® are hydrogen and R* is lower
alkyl or halogen, more preferably methyl, fluorine, chlorine or bromine.

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.

10 Still in another preferable embodiment, R>, R* and R” are hydrogen and R” and R
are each independently lower alkyl or halogen, more preferably methyl or chlorine.

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

wherein R is

3

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

B
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 T of the present invention, wherein R’ is



(CH2)m wherein Xis >C=0 or >S02; R9 and R" are hydrogen or together form a double bond; R10
and R'2 are independently selected from hydrogen or lower alkyl and 5 mis | or 2. In one preferable
embodiment X is >S02, R9, R10, R" and R12 are hydrogen and m is 2. In another preferable
embodiment XW&3W&056RY and R" together form a double bond, R10 and FRAHPPAteMidsEgen and m is
2. 10 In another preferable embodiment Xis >C=0, RS and R" are hydrogen or together form a double
bond, R10 is lower alkyl, preferably methyl and R12 is hydrogen and inis 1 or 2, more preferably 1.
Preferred compounds of formula | are those, wherein n '1391.0 Compounds of formula I, wherein nis 2,
15 Especially preferred compounds of the general fg are those selected from the group
consisting of: (trans) -2- (2-methoxy-phenyl) fcycjghexyl ﬁ%; (trans) -2- (2,5-dichloro-phenyl)
-cyclohexylamine, (cis)-2-(2,5-dichloro-phenyl)-cyci yld&mine, 20
(trans)-2-(2,4-dimethyl-phenyl)-cyclohexylamine, (cis)-Z{3-bromo-phenyl)-cyclohexylamine,
(trans)-2-(3-bromo-phenyl)-cycloh xyﬁamin (trans)-2-(2-fluoro-5-methyl-phenyl)-cyclohexylamine,
(cis)-2-(5-methy|-thiob&@’fﬁ’?— VESY[) &y?ée%ﬁ"ne, 25
(trans)-2-(5-methyl-thigphen-2-yl)-cyclohexylamine, WO 2006/066770, PCT/EP2005/013433 -13
(cis)-2-(2,4-dichIoro-pﬁeﬁﬁﬁ)&%ﬂﬁ?@@&?ﬁiﬁﬁfoﬁ%ﬁ% lr53(a2,glf‘-‘ﬂﬁgﬁl"(‘}F%Si-;phenyl)-cyclohexylamine,

R* and R'? are independently selected from hydrogen or lower alkyl and

5 mislor2.

In one preferable embodiment X is >5O,, 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 SCﬂO, 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 {, wherein nis 2,

5 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)-cyclohexylarmine,
{trans)-2-(2-fluoro-5-methyl-phenyl)-cyclohexylamine,
(cis)-2-( S-methyl—thiophenw2uylj ~cyclohexylamine,

25 (trans)-2-(5-methyl-thiophen-2-y1)-cyclohexylamine,



(cis)-2-(3-fluoro-phenyl)-cyclohexylamine, (trans)-2-(2-chloro-phenyl)-cyclohexylamine, 5
(trans)-2-(2,5-dimethyl-phenyl)-cydohexylamine, (cis/trans)-2-(2-fluoro-phenyl)-cyclohexylamine,
(traits) -2- (2-faoiagaienyl)-cyclohexylamine, (cis)-2-(2,5-dichloro-phenyr-¢xsliaheptyiagine,
(trans)-2-(2,5-dichloro-phenyl)-cycloheptylamine, 10 (cis)-2-(2,5-dicbloro-phenyl)-cydopentylamine,
(trans)-2-(3-methyl-pyrrol-i-yl)-cyclohexylamine, (tra 3)'—2-(3-ethyl-pyrrol-|-yI)-cycIohexyIamine,

(trans)-2-(1,l-dioxo(gg)zz)ngzm&ﬂégay&ig%qbgmwmk(gans)-I-(2-amino-cyclohexyl)-5,
6-dihydro-IH-pyridin-2-one, Is (trans)-1-(2-amino-cydohexyl)-4-methyl-1, 5-dihydro-pyrrol-2-one,
(trans)-1-(2-amino-¢yetah ex ) 44 dinktdry-h doyd) hydia:Hdpaymidin-2-one,
(trans)-1-(2-amino-cyclohexyl)-piperidin-2-one i
(trans)-l-(z-amino-é?lﬁb%‘&;ﬁéﬂ%ﬁ@ﬂﬁ?ﬂb‘ﬁf&ﬁ%ﬁﬁilf%ﬁ'& and pharmaceutically acceptable salts

thereof. 20 The pre%gt%gp_\ég&tjag c%c?—%ﬂ%%ﬁ%r@oge&?%ﬁﬁl%for the manufacture of compounds of

formula 1. In general the’compoundsof the formula 1 can be obtained either a) by a reductive
amination of a ketorefsfornradn: Ryl EHE2N- YWD ROGEAG6{ 70 PCT/EP2005/013433 -14 wherein

Ri and n are as defined above, or b) by deprotection of a carbamic acid ester of formula Il NHRP
(cis/trans)-2-(2-fluoro-phenyl)-cyclohexylamine,
{trans)-2-{2-fluoro-phenyl)-cyclohexylamine,
(cis)-2-(2,5-dichloro-phenyl)-cycloheptylamine,
{trans)-2-{2,5-dichloro-phenyl}-cycloheptylamine,

10 (cis)-2-(2,5-dichloro-phenyl)-cyclopentylamine,
(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-y)-cyclobexylamine,
(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-35, 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 L.

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

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

O

o5
((3}-{2)n



R' (CHI)n 111 wherein Rl and n are as defined above and RP is an amino protecting group. 5 R" is a
suitable amino protecting group such as benzyloxycarbonyl (Z or Cbz), allyloxycarbonyl (Aloc),
9-ffuorenylmethoxycarbonyl (Fmoc), and preferably, tert- butoxycarbonyl (Boc). The compounds of
formula (1) can'h %%Wﬁf& ured by the methods given below, by the-met E@%WQH Examples
or by analogous methods. Appropriate reaction:,. to congitions 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 YRREISJO RS HE #hEEREeE §19%H 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’g&HeeRr freHamOf: srrhamenard st dasnne &cloalkane core through a
carbon atom, are synthesized from a ketone Il by methods known in the art such as by reductive
amination using preferably ammonium acetate and sod cyanoborohydride (Scheme 1) 20 Ketones
of general formula 11.can be obtained from the resp ftohol e.g. by an oxidation using methods
known in the art, preferably by using a Dess Martin Rgagepi, )The alcohol itself can be obtained from
the respective epoxide by methods known in the art, préferabfY using an organometallic reagent such
as the suitable organo lithium_reagent or the suitable Grignard reagent. WO 2006/066770
PCTIEP2005/013433 -15- Scheme 1 O NH2 Rt NaBH3EN R

wherein R! and n are as defined above and R” is an amino protecting group.

5 R? 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 Ia, in which R! is linked to the cycloalkane core
through a carbon atom, are synthesized from a ketone I 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.



NH4 acetate (CH2)n (CH2)n 1l la Compounds of general formula Ib, in which R1 is linked to the
cycloalkane core through a nitrogen atom can be synthesized from a carbamic add ester Il by
methods 5 kn@wndisiaerart. When RP is tent-butoxycarbonyl the reactiongprefgsailyissperformed in
the presence of hydrogen chloride in dioxane or with trifluoroacetic acid in dichloromethane. The
carbamic acid ester Ill can be obtained from a carboi)}i?c' acid ester IV by hydrolysis and subsequent
Curtius rearrangemegi, sing methods known in the art (Scheme 2). 10 Scheme 2 COORa NHFI NH
R'RtR1 (CR2)n (CH2)n (CH2)n IV Il Ib R’ suitably is methyl or ethyl; R" is a suitable amino
protecting group such as benzylogycarbonyl, allyloxycarbonyl, and pigferably, tert-butoxycarbonyl.
The synthesis of lactam or sultamiderivatives Ic startsHirom cycloalk IaminﬁN as 15 shown below in
scheme 3. V is reacted with anyacid vifloride or a syifpnybghlorider Vil i e presence of a base (e. g.,
triethylamine) to afford amide njde V. Then,-eyclisation of V Ls)éilqéﬁ base, e.g., sodium
hydride, in a solvent such as N, ormamide, optionally in res€hce of sodium iodide,
leads to Ic . The carbamic acid ester can be transformed to the free amine as shown in scheme 2.
WO 2006/066770 PCTlEP2005/0ﬁ3433 -16- Scheme 3 R R10 CI (CI—‘IQmHaI R9 70 NHRP X NHRP
HRI9R :

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 RF is fert-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,
R’ R’ R’
e e
(CHz)n (CHZ)R (CHz)n '

[\ il b

R® suitably is methyl or ethyl; R is a suitable ansino protecting group such as benzyloxycarbonyl,
alfyloxycarbonyl, 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 suifonyl chloride VII 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.



VIIi0 NHRP X R NH R 11 R z NIX (CH2)mHel N R12 11 (CH2)n (J Rtt 72 (CH2)m \(0112)0 (0112)0
VIV to RP is a suitable amino protecting group such as benzyloxycarbonyl, allyloxycarbonyl, and,
preferably, tert-butoxycarbonyl; Hal is a halogen, preferably chlorine 5 The unsaturated lactams of the
formula Ic whe¥&?18°4Hd"R 10 form a double bond and X is >C=0 can b& Ykt 2 Hom
cycloalkylamine VI according to scheme 4. Thus, alkylagion of VI with alkenyl halide 1X (in the
presence of a base, e. g., triethylamine), followed by acylation (in the presence of a base, e.g.,
triethylamine) with aryﬁé%élx, |0 affords amide VIII. Compound VIII can then be is subjected to
ring-closing metathesis (Acc. C&beg;a Res. 2001, 34, 18), using a ruthenium catalyst, e. g.,
bis(tricyclohexyl- phosphine)jge ide@a,ruthenium(lV)dichloride, and optionally a Lewi gcid, e.g.,
tetraisopropyl-orth ate, toafforgkld. The caubeimic gcigyester can be trangf@sm the free amine
as shown in sche 16.Schené 4RE NHRP.Ka (RH2MIHBRHSHAM NHRP X\RIRIGNRL2 IX N N\
R12 (CH2)m 2)niHalms ~~ CH(CH.)n (¢J (X \~B)n A OV Jd X RPis.a ble\@mmno‘zbrotecting
group such as be éx%arbonyl, allyloxyca I) andP preﬁerably, tert-bOt@ E@narbonyl; Hal is a
halogen, preferably %?Iorine “n

v o

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

The unsaturated lactams of the formula Ic wherein R’ and R* form a double bond
and X is >C=0 can be synthesized from cycloalkylamine V1 according to scheme 4. Thus,
alkylation of VI with alkenyt 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
/ ' R¢
Hal 10
NHR” CON NHR® /(CHg)m NHR” lxﬁﬂﬁ
NH i N N iz
é/ LT Cﬁ/ s — Yergn "
(CHa)n Halw]/\ (C Hz)n O (C H 2),1
Vi o Vil id
X

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 {o compounds of formula (I) as defined above, when

20 - manufactured according to a process as defined above.

As described above, the compounds of formula [ of the present invention can be
used as medicaments for the treatment and/or prophylaxis of diseases which are



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 | of the

present invenfi@ieainie¢ised as medicaments for the treatment and/or prgpipiasis 9f diseases which
are WO 2006/066770 PCT/EP2005/013433 -17 associated with DPP-IV such as diabetes, particularly

non-insulin dependent diabetes mellitus, impaired gIUé%Se tolerance, inflammatory bowel disease,

Colits Ulcerosa, Morhus kaiiteohesiby andiatmelaholis sudiome o G:cellprotesiion, preferably
non- _ insulin de%rt]gent diab%%?s mellitus and/or i palre?ilr ucose tolféraﬁ(;e. urt’hermore, the 5
compounds of thS BrasdmEHVEHIBIP N Ban TSR URIenRE tisgrstof-aikit/dlsthteht and/or
prophylaxis of hyjfehenSreRnTHesiavention tripbiiesadoosiace §tobhummiceuivdtebinpositions
comprising a comspidudebef dotimiithetdd 2NIRs 46442 indQ ddeliainds titesplectpa frommbs, RRO 7 R10

Rz N and ---N R:%&B%&%i%ﬁéﬁsﬁghﬁ%ﬁﬂ’cﬁﬁtﬁ%ﬁ@@d&%ﬁ&%‘&ﬁ?&ﬁ&?%%'%&?JE&%?C’ from
hydrogen, lower, ag%lﬁ, halgﬁ%g% lower allg}/l, lower alkoxy or halogen; provided that R2, R3, R4, R5

and 15 R6 are not a %rf(fr gen; Y’%e%ewnsel?amyl; R8 is lower alkyl; Xis >C=0 or >S02; R9 and R"

are hydrogen or together form a double bond;

The invention therefore also relates to pharmacentical compositions comprising a
compound of formula

H.N R!

2
{ (CH,), ‘

10 wherein

R' is selected from

B 3 9
R R R? X RF“IO
S / 1
R, - <j "'@ and ---N R
— ’ g R N\ R
R® R

(CHY).,

R% R, R, R® and R® are cach 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 afkyl;
X5 >C=0 or >505;
R’ and R" are hydrogen or together form ;1. double bond;
20 R* and R are independently selected from hydrogen or lower alky};
mis1or2;and

nis0, ,or2;



20 R10 and R12 are independently selected from hydrogen or lower alkyl; mis | or 2; and nis0,1,0r2;
WO 2006/066770 PCT/EP2005/013433 -18 or a pharmaceutically aceptable salt thereof and a

pharmaceutical% %&&?&%&-}%e carrier and/or adjuvant. Further, the invention relates to com3oounds as

: ) ) . PCT/EP2005/01343
defined above Tor Use as therapeutic active substances, particularly as therapeutic active substances

for the treatment and/or 5 prophylaxis of diseases whicl® are associated with DPP-IV such as diabetes,
particularly non-insulin dependent diabetes mellitys, impaired glucose tolerance, inflammatory bowel
disease, Colitis UlcerdsaP BTG ErBh oAl ﬁﬁ%%‘?“r%etabolic syndrome or Q-cell protection,
preferably for use as thérapeartvetivellsubstpisblesciorithendéenmitarind/or prophylaxis of non-insulin
dependent diabetes mellitus and/or impaired glucose io tolerance. Furthermore, the invention relates
to compounds as defihethabovelfvenise agadivietesgpntdsos ihfinsd dothérapeatchesivdisubstances
for theh trg?tmina@m/%d@iﬁééay@ﬁﬁ@mymgﬁg&md AcERethBkembodientiadrvantion relates to
a method for the_ tr t r | L iC 1 Ith -IV such as
diabetes, par%ic gﬁ%%g[[}oﬁ%& ﬁ] g%ﬂ%}%g%%%%gb%%ﬁ ?rﬁﬂi#%fj?f? nﬁ%}gﬁi(ggﬁ@%gg%lgf%ﬁce,
inflammatory boR¥ SRR derepfifat E%%%Bfeﬁ%%d?% & 85%S§if§,e§ﬂﬁfoﬂﬁ@%%tﬁ5ysyndrome or
(3-cell protectiorbqprefdisnis forlitic Hesansaeioabiey 61 phophhrsits afdionmisshntc sadsprest diabetes
mellitus and/or ifrairpehbghtins eelesahder whishtheethadicanipe saistacmifistaengaanreampound as

defined above to,auman.baing. of Almal FHEheHIAIE 0 BeHRIRNH RTsIalEs .t nrtied for the
treatment and/or prophylaxis as defined above, Wi‘i%{eln the dlseag[g |s€{1e%geéte§1§;gpog{ls\évhereln a
diuretic agenf hat grg‘é%%gf%ﬁ‘@éff R R P TRREE T HE Use Of &

compounass as defined

above for the tregivetinagaarorriesphs e npariEassssnRTrare AeshsatmetheDPRt IV such as

diabetes, particujatytiybmiingiimpdependent diabetes mellitus, impaired glucose 25 tolerance,
inflammatory bowel disease, Colitis Ulcerosa, Morbus Crohn, obesity, and/or

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 Crohu, 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.
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 f-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.



metabolic syndrome or (3-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 defipgdiab@yergvherein the disease is hypertension or to the use@sdisygligagent. 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 tiseases which are associated with DPP-IV such

as diabetes, pariguarynargsiin dependent diabeles, selitus, mearedglisose talsrance.

inflammatory bawel disease, Colltlsf#8 esity, and/or metabolic syndrome or

cerosa, Morbus Crohn, o
(3-cell protectioR BPerEriBh TP 3B HE RPN R HEHRE/ Rt BB A8 0f non-insulin dependent diabetes

mellitus and/or impaired glucose tolerance. Such medicaments comprise a compound as defined

above. WO 2006/066 *FEBET1EBIBo B RadRnd ferrdrinernorecdis RleRRGiemte ittt use as
defined above, whesfeirethendisdimsenis diyprestensionlolitnerses fbint depgrdont diibetofrplifatic agents. In
context with sheimgithedglansiesgs delinadaboual/ tedalbuliogydizeasas felatetottpreferred

embodiment: disbateaybaieuiainapUNeRen Tk dlaheles Meliur s imRalEg alucose

tolerance, obesity, and/or metabolic syndrome or Q-cell protection, preferably non-insulin dependent
diabetes mellitus and/or impaired glucose tolerance. The following tests were carried out in order to

determine the aCtiVitm%%ﬁomi?@&W&@iaﬁQ{m%@tEn%?@é’i%@e@%n%ﬁ@ﬁm%ﬂfﬁetes-ted with
natural human DPP-1V %eri¥§d rom 10 a human plasma pool or with recombinat human DPP-IV.
S diHErent

Human citrate pfgénrﬁg fom’ donors is pooled, filtered through a 0.2 micron membrane under

sterile conditions and aliguot %ﬂ,ql)a shock frozen and stored.at -12QC until used. In the
colorimetric DPP-IV %s%gg %?%}% P ﬁ%%é%%l%r%%%%g%{hag‘ﬁﬁc%%%a&%%g@a&éﬁygd °0f human

plasma in a ¥btaP 288 BleiRe BPPbEr 1idhyesorbdnah eiRrd ol cE e PR RITRS human
DPP-1V sequenckfofarnivoasid fdoleth N6Gedastoietho b? thenn teemimaseantl¢chgardnsmembrane

domain, is clonegiteiRishir RRGIRSoH U AR B3R WYozen and stored at -120°C until used. In the

colorimetric DPP-IV assay 5 to 10 pl human plasma and in the fluorometric assay 1.0 yl
of human plasma in a total assay volume of 100 4 is used as an enzyme source. The

15  ¢DNA of the human DPP-1V sequence of amino acid 31 - to 766, restricted for the N-
terminus and the transmembrane domain, is cloned into Pichia pastoris. Human DPP-IV
is expressed and purified from the culture medium using conventional column
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,0 is stored at
-20 °C until use. In ICsy determinations a final substrate concentration of 50 UM is used,
25 In assays to determine kinetic parameters as K, Vian K, the substrate concentration 1s
varied between 10 uM and 500 pM.

In the colorimetric assay H-Ala-Pro-pNA.HCI (Bachem L-1115) isused as a
substrate. A 10 mM stock solution in 109% MeOH/H,0 is stored at —20 °C until use. In
1Cs determinations a final substrate concentration of 200 uM is used. In assays to

30 determine kinetic parameters as Kp, Vinax, Ki the substrate concentration is varied
between 100 uM and 2000 uM.

Fluorescence is detected in a Perkin Flmer Luminescence Spectrometer LS 508 at
an excitation wavelength of 400 nm and an emission wavelength of 505 nm continuously



is expressed and purified from the culture medium using conventional column chromatography
including size exclusion and anion and cation chromatography. The purity of the final enzyme
preparation of\% @(9& Iue SDS-PAGE is > 95 %. In the 20 colorlmetr ([J?}EE ‘1%36563?? 20 ng rec.-h
DPP-IV and in uorometric assay 2 ng rec-h DPP-IV in a total assay volume of 1 Is used as an
enzyme source. In the fluorogenic assayAla-Pro-7- ann@@ﬂ -trifluoromethylcoumarin (Calbiochem No
125510) is used as a bstra ef ggotn‘% stock s in 10 % DMF/H20 is séq?r at .-20 'C until
use. In IC50 detérmina |F§rc1 inal sub é?én%eﬁ ?fﬁ SYETPIRS e &8s to
determine klnetlé‘lﬁféféﬁﬁé?é‘i@%s Km, Vm~, K;, the substrate concentration is varied between 10 pM
and 500 M. In the colorimetric assay H Ala Pro-pNA.HC1 (Bachem L-1115) is used as a substrate. A
10 mM stock solution Tha83emECHFH2DN Shxsted SenphcrolaingeiclrboBe deleterksbiions a final

substrate conceifuéltind §if200(pMnisatisetintn @ssaysdy se-geenmines kieticparameiers.as Km,
Vmax, K1, the S@%ﬁﬁ%&&@&%@&ﬁ@%&%&d&%&ﬂ%@%&%ﬁ&éﬁq 1 2000 M. Fluorescence is

detected in a Perkin Elmer Lumlnescence Spectrometer LS 50B at an excitation wavelength of 400

nm and an emission waseknELR, Al 305,00 mmuq&yae/@eﬁ%@@é@@@ﬁ PGIERZ0p/013433 -20

every 15 seconds or 10 utes I itigl rate ¢cons a t best fit linear
regression. The 5%“8?&%%% SiBEFRRSH SRS yﬁ%@@ é/ GRRLERRREN-S Packard

SpectraCount at@gE s t@adne8sppeler I erisoreroiordsaresebedinnid@ ¥ BMafadituteddenstants
are calculated byteektisfittireatdagess i 0RRRVEO AC VitV Rl DacPestoismeaitn3t shell plates at

37C in a totghassauy YOlUme,oh 100kiTha Aaas RHIBL £ ﬁ%%&?ﬂéﬂw%/ﬁ%mﬂ 7.8 containing
0.1. mg/ml BSA nd 100

Test camp are solved in 100 % DMS iluted to the
desired concentraf’ on |r‘1ul 7%‘&%&%%“&%5 ??)Wg conc D gll?laltlllo e oJE assaz;yn% 1% (viv).
At this concentrafBBAZ ARG wtbm@@af@ gplgation followed by immediate mixing,
1Cs determinations of test campounds are calculated by non-linear best fit
regression of the DPP-IV inhibition of at least 5 different compound concentrations,
15 Kinetic parameters of the enzyme reaction are calculated at at least 5 different substrate
concentrations and at least 5 different test compound concentrations.

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

Example ICso [UM]
7 0.13
18 0.16
24 . 0.72
30 ' 0.73
20 The compounds of formula I and/or their ph.armaceutica}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.



Compounds are with (10 minutes at 37C) and without preincubation with the enzyme. Enzyme
reactions are started with substrate application followed by immediate mixing. IC50 determinations of
test compoungs ases@adculated by non-linear best fit regression of the DREPsi¥pabiniansof at least 5
different compound concentrations. 15 Kinetic parameters of the enzyme reaction are calculated at at
least 5 different substrate concentrations and at least'5 different test compound concentrations. The

compounds of the p bm&ﬂm&@&&&@&x@g&ﬂ%% 3N mA Rrgfarably of 0.1IM to 1
M as shown in “%F\@ %taﬁle Exam le ICF@IL[@M 7 0 18 0.16_,24.0. 7% §0 0.73 20 The
muI an I

compounds of fo mace! y acce t U’e 'SHitE tc":}zla‘fndif)e used as medicaments,

F their ph: mace
e.g. in the formCBfrEﬁ’ skt E’éﬂﬁb rapdienibrg i‘é?&?%ﬁ'r%‘f‘ﬁ@%"]&si‘gblEBF%‘EE%Yr’r&tratlon They
can be administerebinfoioaxgthpideptrorptytially. viduhbdfovstantabte, xgdtedadablets, dragees, hard

and soft gelatingigapstiain Wm@ggﬂﬁw@%&mkmﬂﬁ@%ﬁ?ﬁ%e@t@aﬂ? dbRgeEmof
suppositories, ZnaleRIeIalY, .0, 0 e S 9&3‘ @EQQ!‘?&%‘%Qﬁ?%ﬁ&?&%&ﬁﬁlﬁg@ﬂvﬁ%yt'ons or topically,

e.g. in the form of omtments creams or oils. Oral administration is preferr 2006/066770

PCT/EP2005/01343§ Qerg;q_g&glgg a%l;theﬁ gg{? Blagméi %c%gsbe effected ina

manner which will be fam person s art rngi escribed o compounds of
formula | and/of AT ﬁ’ﬁ&ﬁ‘ﬁ% % g ALE) B‘f@§%l'f§nbﬁ ?%;WQFPW@%WP& ostrs Hith other
therapeutically Sﬁ&*@ﬁlﬂ@%@}bﬁﬁ#@%@m htoised)atenivar snattmints Sorabletfornatadgelbinty, ditigéseitable,

non-toxic, inert attiskapeidically aprpatiirisolishasdinuic-pav iaroTajerals anduitdesired, usual
pharmaceutical.adianis, RuiARE GaKISEMAIGTIAIAIEHACKNIMINPIIRBIS RHURLMARYAIS. but also
organic nature of the active ingredient no carriers might, however, be required in the case of soft
gelatine capsules). Suitable carrier materials for the production of solutions and syrups
are, for example, water, polyols, sucrose, invert sugar and the like. Suitable carrier
15  materials for injection solutions are, for example, water, alcohols, polyols, glycerol and
Vegetable oils, Suitable carrier materials for suppositories are, for example, natural or
hardened oils, waxes, fats and semi-liquid or liguid 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, sclubilizers, 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 L.

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.



carrier materials. Thus, for example, lactose, corn starch or derivatives thereof, talc, stearic acid or its
salts can be used as carrier materials for tablets, coated tablets, drages to and hard gelatine capsules.
Suitable carrier materials for soft gelatine capsules are, for example, vegetable oils, waxes, fats and
semi-solid anﬂf&ﬁ?%@g?%% (depending on the nature of the active ingre&fgﬁﬁ%ﬂ%%%;ét?g might,
however, be required in the case of soft gelatine capsules). Suitable carrier materials for the
production of solutions and syrups are, for example, water, polyols, sucrose, invert sugar and the like.
Suitable carrier 15 materials for injection solutions g@?ﬁkéxample, water, alcohols, polyols, glycerol
and vegetable oils. Suitable carrier materials fo%%ul%tgp 't‘%igﬁ are, for example, natural or hardened
oils, waxes, fats and semi-liquid or liquid polyols. Sui able carfier materials for topical preparations are

glycerides, semi-synthetjc and synthetic glycerides, .hydragenated oils, liguid waxes, liquid paraffins,
liquid fatty alcohols, steroié:’ 6?951?3‘?/?@%&2}/ ?@aﬁfﬂgiﬁ%cggﬁﬁ?égﬁgﬁiﬁég@@éﬁnﬁ Stabilizers,
preservatives, wetting and emulsifying agents, consistency- improving agents, flavour-improving
agents, salts for varying thelegsiodit fresaure; nfatifi¢benbsiancEs] ol ulilizenss eddedaditspansd masking
agents and antioxidants oM@ intq1 cansideratian asphaunaceulitahaditvants2erdhedosage of the
compounds of forqmgé;\ I can var (\z/vithciﬂ %Nide i_mitg,bg:%%%rgi?g on ttah% {Jj's se tédalgdcsf%%io@gd, the age
and the individual"conditioh S the patient and e made aid]mlﬁlsflra iore and will. of course, be fitted
to the individual régusastirsriixmedelewadienthe eddiorof hotan safleptidacthyte Gt g® of Mbout 1 to
1000 mg, especiathytiahnantxiite ¥QGmgdconiés (hfor eongideldtions Dépentivgnyitseverity af the
diseasle Oflﬂln_f' 30 th@@&&%&p&}%{&@%ﬁﬁ%@gﬂﬁ@ﬁ%@ﬂ%ﬁ%&@m squshheadmibistered with one olr
several daily dosage units,.€.g, 0 3 dosage uni armaceufi a conveniently
contain about 1—5%’6%0%%,%%{’3{%@@? 60" ?ﬁ%q,eg? raagggr%mgbgﬁa_ ggfq%??ﬁééﬁcgrcﬁgl fe(;%%%‘:cn%t %r:<amples

|
serve to illustrate thePrANBAT PREBRKGR TS SFe e Vs Ber MEParatehatsT OF ShERITRTHE o limit its
scope in any mannéronen20R8/866770 PE THPR06E0184pgified by column chromatography to

give 2.9 g of {cis/trans) 2-o-tolyl-cyclohexanol MS(EI) 190.1 (M").

To (cis/trané) 2—o-t01y1—¢yé1£)hexanbl {1g) in dichloromethane (30ml) was added

15 Dess-Martin periodinane (Aldrich 27,462-3) at roorn temperature. The reaction mixture
was allowed to stir at room temperature for 16 hours before diethyl ether was added. The
volume of solvent was reduced in vacuo to about one quarter of the initial amount. More
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 2-0-tolyl-cyclohexanone MS (EI) 188.2 (M.

To 2-o-tolyl-cyclohexanone (0.22g) in methanol (30 ml) was added ammoninm
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 freated with a saturated aqueous
solution of NaHCOs, and extracted with ethyl acetate (2 x 50 ml). The combined organic
phases were dried over sodium sulfate, concentrated in vacuo and purified by column
chromatography to vield {cis) 2-m-tolyl-cyclohexylamine (35mg) MS(ISP) 190.3

30 (M+H)" and (trans) 2-m-tolyl-cyclohexylamine MS(ISP) 190.3 (MYH)Y

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



-22 Examples Example 1 and 2 (trans)-2-m-tolyl-cyclohexylanune and
(cis)-2-m-tolyl-cyclohexylamine To a solution of 1-bromo-3-methyl-benzene in THE at -78C, was
added dropwiseo Suasashrtion of nBulLi (1.6M in THF,12.4 ml) and the reactiowviaixtsrg syss stirred at
-78C for 30 minutes. After such time, 7-oxa-bicyclo (A_fz’l_,’.Q]heptane (3.4g) was added slowly to the
reaction mixture followed by the addition of boron triflucride etherate (2.5 ml). The reaction mixture

was stirred at -78 ¢ for another Z ours before aljowing it 10 warm up toT

solution was then treated with solution of ammonjum 10 chloride (25 ml), tf
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chfomatography to yield (cis) 2-m-tolyl-cyclohexylamine (35mg) MS(ISP) 190.3 30 (Mi-H)+ and (trans)
2-m-tolyl-cyclohexylamine MS(ISP) 190.3 (M+H)+. The following examples were prepared in analogy
to Examples 1 and 2: 006/066770 PCT/EP2005/013433 -23 MW E gg ic.ngme Starting
material MW (?8&3&896/%%5) (trans)-2-o-Tolyl- 1-Bromo-2-methyl 3 189.3? @E@E&%Q%Tamine
benzene (cis)-2-0-Tolyl- 1-Bromo-2-methyl 4 189.3 19(2£-cyclohexylamine benzene

(trans)-2-(2-Methoxy-_1-Bromo-2-methoxy 5.205.3 206.1 _phenyl)-cyclohexylamine benzene 6
(trans)-2-(2,5-Dichloro- 2-Bromo-1,4-dichloro- 244.2 244.2 phenyl)-cyclohéxylamin ene 7
(cis)-2-(2,5-Dichloro- 2-Bromo-1,4-dichloro- 244.2 -244.2 phenyl)-cyclohexylaminebenzene
(trans)-2-(2,4-Dimetht-{L-BrowSeR#aiAthy| 8 203.3 SGASLEFAERYY-cyclghedamin®Btizene
(cis)-2-(3-Bromo-phenyl)- 9 1,3-Dibromo-benzenge 254.2 254.0 cyclohexylamine 10 (MH")
(trans)-2-(3-BromoF 1, 3-pibromo-benzene 254.2 p54.0 phenyt)-cycionexyiamine
: {cis)-2-(2,4-Dichloro- 1-Bromo-2,4-dichloro- '
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phenyl)-cyclohexylamine | benzene
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19 (cis/trans)-2-(2 Fluor(') 1-Bromo-2-fluoro (933 1943
phenyl)-cyclohexylamine | benzene
20 (trans)-2-{2-Fluoro- 1-Bromo-2-fluoro- 193.3 1942
phenyl)-cyclohexylamine | benzene
” (cis)-2-{3-Chloro- 1-Bromo-3-chloro- 2097 | 210.2
phenyl}-cyclohexylamine | benzene
- (trans)-2-(3-Chloro- . 1-Bromo-3-chloro- 2097 | 2102
phenyl)-cyclohexylamine | benzene
2-B ~1,4~dichloro-
(cis)-2-(2,5-Dichloro- TOmOTT A AIERIOTo
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-CyC '
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(trans)-2-(2-Fluoro-5- 11 methyl-phenyl)- 2-Bromo-| zene noro-4- 207.3 244.2 cyclohexylamine
methyl-benzene (cis)-2-(5-Methyl 2-Bromo-5-methyl- 12 thiophen-2-yl)- 195.3 196.2 cyclohexylamine
thiophene (trang)-2x&sbdetfyl 2-Bromo-5-methyl- 13 thiophen-2-yl)- thiophgae B 361 2631
cyclohexylamine WO 2006/066770 PCT/EP2005/013433 -24- - MW EXx. Systematic name Starting
material MW (found) (fit) (cis)-2-(2,4-Dichloro- 1-Broﬁ1%§-2,4-dich|oro 14 244.2 244.2
phenyl)-cyclohexylaming-benzene-{trans)-2-(2;4-Dichtoro—1-Bromo-24-dichloro-157244-2-244.2 -
phenyl)-cyclohexylaming benzene (cis)-2-(3-Fluofo-phenyl)- 1-Brorno-3-flupro 16 193x394.2

cyclohexylamine b pzene (tr%&-ﬁégm&ro- 17 1-Ch§£%g%zq‘;a% zeng ZW Zl&o%nd)

phenyl)-cyclohexylamine (trans)-2-(2,S-Dimethyl- .. .2-Bromo-1,4-dimethyl| (MEH

2-B ~1,4~dichloro-

(cis)-2~(2,5-Dichloro- FomomL,S-dicioro

25 henyl)-cycl e benzene and 6-Oxa- 230.1 ] 2301
-¢yclopentylamine

phenyl)-cyclopenty bicyclo[3.1.0]hexane '

Example 26
(trans)-2-(3-Methyl-pyrrol-1-y1)-cyclohexylamine
a) trans-[2-(3-Formyl-pyrrol-1-y1)-cyclohexyl}-carbamic acid tert-butyl ester

5 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 mlL) was heated at 100 °C for 4.5 h. After cooling, the reaction mixture was
partitioned between ethyl acetate and 109% aq. citric acid solution. The organic layer was

10 washed with brine, dried (MgSOy), and evaporated. Chromatography (SiO», heptane-
ethyl acetate gradient) yielded the title compound (334 mg, 61%). Off-white solid, MS
(ISP) 293.3 (MH) ™. |

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-
15 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 (MgSQOy), and evaporated. Chromatography (5i0»,
CH,Cly/MeOH/NH,OH 90:10:0.25) vielded the title compound (163 mg, 81%). Yellow
20 oil, MS (ISP) 179.1 (M'H)™. '



18 203.3 204.3 phenyl)-cyclohexylamine benzene (cis/trans)-2-(2-Fluoro- 1-Bromo-2-fluoro 19 193.3
194.3 phenyl)-cyclohexylamine benzene (trans)-2-(2-Fluoro- 1-Bromo-2-fluoro 20 193.3 194.2
phenyl)-cyclohexylamine benzene (cis)-2-(3-Chloro- 1-Bromo-3-chloro 21 209.7 210.2
phenyl)-cycloh"g y%gaor?{lor?g’%eenzene (trans)-2-(3-Chloro- 1-Bromo-3-chloro v/ 0 Al
phenyl)-cyclohexylamine benzene (cis)-2-(2,5-Dichlore22-Bromo-1,4-dichloro 23
phenyl)-cycloheptylamine benzene and 8-Oxa- 258.2 258.1 bicyclo [5.1.0] octane (trans)
-2-(2,5-Dichloro- 2-Bromo-1,4-dichloro 24 phenyl)}@Eﬁéﬁi’ﬁ%ﬁ’fylamine benzene and 8-Oxa- 258.2 258.1
b icyclo [5.1.0] octane WO 2006/066770 PCT/EP2005/013433 - 25 MW EX. Systematic name
Starting material MW (found) (MW¥ransshdibtylppedltdry psyessralemsichloro- benzene and
6-On- 230.1 230.1 phenyl)-cyclopentylamine bicyclo[3.1.0]hexane

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

Methylmagnesiﬁm chloride solution (3 M in tetrahydrofuran, 0.23 ml, 0.68 mmol}

5 was added at-78 °C to a solution of trans-{2-(3-formyl-pyrrol-1-yl)-cyclohexyl}-
carbamic acid tert-butyl ester (example 26a, 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 (MgS0,), 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 (5iO;, beptane-ethyl
acetate gradient) to afford the title compound (27 mg, 28%). Yellow solid, MS (ISP)
293.2 (MTH)'..

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

A solution of trans-[2-(3-ethyl-pyrrol-1-y1)-cyclohexyl]-carbamic acid tert-butyl
ester {24 mg, 82 wmol) 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 (8102, CH,Cly/MeOH/NH,OH 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 addedat 0°Ctoa

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 ternperature over 3 b, then partitioned

30 between dichloromethane and 10% aq. citric acid solution. The organiclayer was
washed with 1 M aq. sodium carbonate solution and brine, dried (MgS0s), and
evaporated. Chromatography (S$i0;, heptane-ethyl acetate gradient) afforded the title
compound (130 mg, 38%]). Off-white solid, MS (ISP) 367.2 (M-H)™.



Example 26 (trans)-2-(3-Methyl-pyrrol- 1-yl)-cyclohexylamine a) trans-
[2-(3-Formyl-pyrrol-1-yl)-cyclohexyl)-carbamic acid tert-butyl ester s A solution of
trans-(2-aminevoyaighexyh)-carbamic acid tert-butyl ester (Tetrahedron Let280004d139607; 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 for4.5 h. After cooling, the reaction mixture was

partitioned between efyylaceiateanhiO 10, AdhiHie A0S he.Qrganic layer was 1o washed
with brine, dried (MgSO4), and evaporated. Chromatography (SiO2, heptane ethyl acetate gradient)
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[2-(3-formyl-py rrebtahedyetoneny hncathamiccasidior iityhegiatie xamile 260 8, 684 mmol) in

tetrahydrofuran (g} theRafiesrs A theragetion was quenched by addition of saturated aqueous
ammonium chloride solution and extracted with dichloromethane. The organic layer was

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)-cyclohexyll -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 aq,
sodium carbonate solution and brine, dried {MgS0,), and evaporated. Chromatography
25 (S8iOy, heptane-ethyl acetate gradient) afforded the title compound (103 mg, 70%). Light
yellow solid, MS (ISP) 323.3 (M'H)*.

¢} trans-[2-(6-Oxo-3,6-dilrydro-2H-pyridin-1-y1)-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]-
carbamic acid tert-butyl ester (50 mg, 0.16 mmol) and tetraisopropyl orthotitanate (8.8
mg, 31 pmol) 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



washed with brine, dried (MgSO4), and evaporated. This crude material (103 mg) was to dissolved in
dicbloromethane (2 ml) and treated with triethylsilane (58 mg, 0.50 mmol) and trifluoroacetic acid (190

mg, 1.67 mmc{,l‘) The reaction mixture was allowed to reach 0C over 3 h,(ﬂﬁ(h&%@ﬂ%@sgg and the
e tit

residue chroma%@oﬁéﬁ%%HO(SiOZ, heptane-ethyl acetate gradient) to affor e compound (27 mg,

28%). Yellow solid, MS (ISP) 293.2 (M+H)+.. 15 b) trang-2-(3-Ethyl-pyrrol-I-yl)-cyclohexylanrine A
solution of trans—[si-g(S-ethyl-pyrroI-I-yl)-cyclohex []-carbamic add tert-butyl ester (24 mg, 82 ttmol) in
hydrochloric acidSserbierfraeniinl rcidip g 48 Brpregerbie 9@%%&9}@&{14%8?%@%%
evaporated. Thewigistdakdnsls (AKRRapAMEHPTCI2/MeOH/NH40H 90:10:0.25 and the solution
concentrated in vacuo. 20 Chromatography (SiO2, CH2CI2/MeOH/NH40OH 90:10:0.25) afforded the

titte compound (5 mgi)3284d- 1-{g yétlovydelidr i) S 6 Sy Be3- U {gyrkdjh- 2 Eexample 28

trans-2-(1,1-Dioxo-[1,2]thiazinan-2-yl)-cyclohexylamine a)
trans-[2-(4-Chloro-butaneritisutinipdand ne}-syalobaXitl.carhbimie witid ke fe2abniyihediof
4-Ch'0r0buta§es\yém{rgé shloFidS (LIS MYs D3 mmalywas pddadtiatl . )L%oﬁgi?g%ﬂ%mic

trans-(2-amino-cyclphexyl)-carbamijc acid.tert-buty 0.93..mmol) and triethylamine (94
mg, 0.93 mmol) %%Iaﬁﬁeﬁ%%g‘iﬁeefﬁ%rgg‘létrﬁ ,O%Hqt‘ﬁggﬁr\z%eé%g &r)ﬁlg)]‘(?u(re was allowed to reach room
temperature over 3 h, then partitioned 3o between dichloromethane and 10% ag. citric acid solution.
The organic layer was washed with 1 M agq. sodiu%%ﬁ?%eo% te solution and brine, dried (MgS0O4), and
evaporated. Chromatography (Si02, heptane-ethyl acetate gradient) afforded the title compound (130
mg, 38%). Off-white solid, KBS (ISR 38 Filehrinier L otsaiber 76 B EFEB300% 2893433 -27 b)

trans-2-(1,1-Dioxo-[1,2]thiazinan-2-yl)-cydohexylamine_Sodium hydride (60% dispersion in mineral oil,
15 mg, 0.38 mmol) w iR -Methyl-allylamino)-cyclohexyl]-carbamic acid tert-butyl ester

10 Methallyl bromide (139 mg, 1.03 mmol) was added at 0 °C to a solution of trans-
(2-amino-cyclohexyl)-carbamic acid tert-butyl ester (200 mg, 0.93 mmol) and
. triethylamine (113 mg, 1.12.mmol) in tetrahydrofuran {4 ml). The reaction mixture was
stirred for 16 h at room temperature, then partitioned between ethyl acetate and I M aq.
sodium hydroxide solution. The organic layer was washed with brine, dried (MgSO4),
15  and evaporated. Chromatography (SiO,, 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 (MDY,

¢) trans-[ 2-(4-Methyl-2-ox0-2,5-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 (MTH)".

d) tranS*1m(2_~Amino~cycIohexyi)-4—methyl-1,5—dihydro—pyrml—2—one

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



OC to a solution of trans- [2-(4-chloro-butane-I-sulfonylamino)-cyclohexyl] -carbamic acid tert-butyl
ester (125 mg, 0.34 nunol) and sodium iodide (51 mg, 0.34 mmol), and 5 the reaction mixture was
stirred at roonwtesopgrature for 24 h, then another portion of sodium hydnida @ os@: £88 mmol) was
added, and the reaction mixture was heated at 60 C for 3 h. After cooling, the solution was partitioned
between heptane/ethyl acetate (1:1) and water. The ‘o‘?&énic layer was washed with brine, evaporated,
and chromatographed (SiO2, heptane-ethyl acet%@aglrﬁg?pt). The title compound was to obtained
from this material in accordance with the general method of example 27b. Off- white solid, MS (ISP)
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[2-(Acryloyl-but-3-enyl:amino)-cyclohexyl]-carbamic acid tert-butyl ester Acrylo %hCh oride (47 mg, 0.50
ol was added at D'C ot SR RA L S Ag B e A Rt 3 = '

tert-butyl estér (Y25RIg 30 ST ime-AAd R ieenpreahre s migmes sddisroh i s srdiethane (3 ml),
and the reactiorbnoixtfe madiglallbwizd ¢/t EagrCleoml 897 péraiie. Bvews fliAfdE JSHIR#3IAg between
dichloro- methangramgt 10% aqg. citric acid solution, the organic layer was washed with 1 M ag. sodium
carbonate solution and brine, dried (MgS0O4), and evaporated. Chromatography 25 (Si02,

heptane-ethyl acetate gradient) atipided the dile . compaupd-tLa3dney d0%ight el wasolid, MS
;{ra%s?%-@%x%-%,6-dih%dro-ZH-p@?idin-lﬂ})gﬁyclcﬁ%%arbamic acid tert-

(ISP) 323.3 (M+§Q_¢ g frans
butyl ester Bis(trlcyéfo exylphosphine)benzylidene ruthenium(lV)dichloride (13 mg, 16 30 pmol) was

added 02 sglution ofrans 2 (anyot but % eoyamno-erciohexls CbRTIEIRS e buv ester (50
POI’ [ oﬁtgéjna e én :

mg, 0.16 mmol) and te Falsoprop T o
example 29b from trans-{2-(3-methyl-but-3-enylamino)-cyclohexyl]-carbamic acid tert-

butyl ester and acryloyl chloride. Off-white solid, MS (ISP) 337.4 (M'H)".

¢} trans-{2-(4-Methyl-6-ox0-3,6-dihydro-2H-pyridin- 1-yi)~cyclohexyl}-carbamic
acid tert-butyi ester

15 Dichloro(1,3-dimesityl-4,5-dihydroimidazol-2-ylidene)(phenylmethylene)-
{tricyclohexylphosphine)ruthenium (54 mg, 63 pmol) was added to a selution 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 (Si0,, 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-methyi-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 {MH)".



mg, 31 .xmol) 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 WO 2006/066770

PCT/EPZOOS/%%’(]% %@4&02 heptane-ethyl acetate gradient) to produgg-ihgtiflg gemyaound (44
mg, 96%). Off- Whlte solid, MS (ISP) 295.2 (MH)t. d) trans-

I-(2-Amino-cyclohexyl)-5,6-dihydro-IH-pyridin-2-one Thé%itle compound was produced in accordance
with the general method of 5 example 27b from

trans-[2-(6-o0x0-3,6-dihydro-2H-pyridin-1-yl)- cyclom%ea?gamic acid tert-butyl ester. Light yellow
liquid, MS (ISP) 195.3 (MtH)+. Example 30 trans-

I-(2-Amino-cyclohexyl)-4-methyl- B- A BReEp PR HanghkRgrotidin-2-one
[2-(2-Methyl-allylamino)-cyclohexyl]-carbamic acid tert-butyl ester 10 Methall I Jbro 139 mg, 1.03
mmol) was added at @)Gifc%%&b{‘iﬁﬂ -BrRehE P B RO EOIRAASRRET Hsad é efﬁrester (200
mg, 0.93 nunol) and triethylamine (113 mg, 1.12.mmol) in tetrahydrofuran (4 ml). The reaction mixture
was stirred for 16 h aPTresmterpfethi - thenipariroreh BatsethestifFacetate and 1 M ag. sodium
hydroxide solution. The organic layer was washed with brine, dried (MgSO4% 15 and evaporated.

Chromatography (SiORbgHBE1EmNeO-TIdehorreg oty rs dbardrd fikoe®Bound (177 mg,
71%). Orange soligpSe0 HR) REQCHNPHH}. 10). The aqueous layer was extracted with CH,yCl,

trans-{2-[Acryloylz2mmethyl-GiixD m@g};&)ﬁ&%‘@ﬂﬁ CRhRmieeddtarvhutyldestryl hestitle compound
was produced in accordan E%‘e%wn the enqagl EL%IP of 20 example 29b from trans-

[2-(2-methyl- aIIyI%Wi’I‘ﬁ% -C }ﬁeéix{/’ﬁccar mic t-butyl ester and acryloyl chloride. Off-white
o ks P b e c;o@égf’aft% B G RkiRnE e

acid tert-butyl ester T |n accor genera method of 25
example 3lc fromGHukd: ({@-F&BrW&&%Eﬁﬁl@Wé%ﬂng] Lejgylamine

(0.51 ml) was then added dropwise over a perfod of 10 min. The mucture was then stirred
for 30 min and then treated with 4-chioro-3-methyl-butyryl chloride (568 mg),
synthesized according to Chem. Ber.; 97, 1964, 2544-2550 dropwise over a peried of 10 - -
mixn; 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
yellow oil (913 mg). MS (ESI): 290.1 (M'H".

20 b} trans-2-(4-Methyl-2-oxo-pyrrolidin- 1-y1)-cyclohexanecarboxylic acid ethyl ester

cis-2-(4-Chloro-3-methyl-butyrylamino)-cyclobexanecarboxylic 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 NH,Cl solution and the agueous 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
(CH,Cly/MeOH/NH; 95/5/0.5) to give the product as a 1:1 mixture of epimers as a light
vellow Liquid (402 mg). MS (ESI): 254.1 (M'H").

30 ¢) trans- 2-{4-Methyl-2-ox0-pyrrolidin-1-yl)-cycdlohexanecarboxylic acid

trans-2-{4-Metlyl-2-oxo-pyrrolidin-1-yi)-cyclohexanecarboxylic acid ethyl ester
(395 mg) was dissolved in absolute THE (15 m!) and 1 N lithium hydroxide solution
{5.12 ml) was added. The resulting mixture was refluxed over night. The reaction



tert-butyl ester. Black solid, MS (ISP) 295.2 (MtH)+. d)
trans-1-(2-Amino-cyclohexyl)-4-methyl-1,5-dihydro-pyrrol-2-one The title compound was produced in
accordance withadhegeneral method of example 27b from trans- PCT/EP2005/013433
[2-(4-methyl-2-0x0-2,5-dihydro-pyrrol-I-yl)-cyclohexyl]- 3o carbamic acid tert-butyl ester. Yellow solid,
MS (ISP) 195.2 (MtH)+. WO 2006/066770 PCT/EP2005/013433 -29 Example 31 trans-

1-(2-Amino-cyclohgxd) ARedid S Sl RV 2R RRAIRNG 0 o) aras added

[2-(3-Methyl-but-3- cyclohex carb tert-byt st r The tle compouynd was
produced in accé%&%—%csa% G e"‘rf]%sré(f T a‘énanrdg( exa(r?ﬁE 33%‘ P e an evapors et
trans-(2-amino- cWéi%%%%%ﬁé%@&%ﬁsm‘Wﬁé@@f%g mrmzpme&ﬁWﬁHMéﬂ‘éa Org.
Chem. 1997, 62 85830 yoBiowhegolidpdilS @ SR RASE:R: (Mpit)erdisilighsyellow foam (435 mg). MS
{2-[Acryloyl-(g-mgml_-m_aﬁ(pmq)-gminb]-cyclohexyl}-carbamic acid tert-butyl ester 10 The title
compound was produced in accordance with the general method of example 29b from trans-

[2-(3-methyl-but-3-en dhit ¥ e andaeryioy e
Off-white solid, MS, I)Sd )%2% %I\(?Il?H) %ﬁfg?@fﬂ’&ﬁ% LGS Qe &SR &

[2-(4-Methyl-6- ox3 ,6-dihydro-2H-pyridin-1-yl)-cyclohexyl]-carbamic acid tert-butyl ester 15
Dichloro(1,3-dimesityl-4,5- zoI I|d vl lene
(trlcyclohexylphosphlnéiﬂfﬁ%%@ n‘i’é{o \Aﬁ:’;ﬂ1 nlifl oxaarfescgufmﬁl §PAALL00me)
{2-[acryloyl-(3- méﬂﬁ#ﬁ%ﬂﬂ?@%ﬁ%é}@%ﬁﬁ%ﬁl&m eRbalid-E3ud eadrigthdemigeo. 63
mmol) and tatraigopezyil orikre tisnbiel (3G ul: 1@ manedl. nndh kord foermitdraiths simoh fivetedaction
mixture was heateghpiaeielghl 1 TG SONERLIATRE0 URPORHSH Anc he nsii
chromatographed (4025 (ﬁggg neethy 'acegete(gsq% 149, 65K ecle S9mRRHRYG 29 mo.

62%). Off-white SOi :
-(2-Amino- cycloHEWHfﬂﬁFéﬁl‘RﬂISaB‘tﬂliﬁWP& I*éso(ﬁél) 331.2 (M'H").

.¢). trans~1-(2-Amino-cyclohexyl)-4-methyl-pyrrolidin-2-one

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 109 Pd on charcoal (5
mg). A hydrogen atmosphere was introduced by repeated evacnation/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,Clo/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").



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 text-butyl ester.
Brown liquid, %53%9,%2 (M H)+. Example 32 trans- 1-(2-Amino- cydop%%l%igéggafw'g}-z-one The
title compound was produced in accordance with the general method of example 28 from
trans-(2-amino-cyclohexyl)-carbamic acid tert-butyl esteiZ2and 5- 30 chlorovaleroyl chloride. Colourless
liquid, MS (ISP) 197.2 (M+H)+. WO 2006/066770 PCBEP2005/013433 -30 Example 33
1-(2-Amino-cyclohexyl) -4-methyl-pyrrolidin-2-o(rﬂﬁ@‘5’é‘)PC Examples
cis-2-(4-Chloro-3-methyl-butyrylamino)-cyclohexanecarboxylic acid ethyl ester Preparation of ethyl
cis-2- amino- 1-cyclotmsairgearboxylate: 5 Ethyl-cis-2-amino- 1-cyclohexanecarboxylate hydrochloride
(750 mg) was suspended in 1 N NaOH (pH = 12). The aqueous layer was extracted with CH2C12,
washed with brine, drigthoueidla364-andisiapartsibiag vestha shddanatbyleistatured in 2
amino-I-cydohex%%%ﬁgg%ﬂgﬁr@go mg). The crude ethyl-cis-2-amino-1-cyclohexanecarboxylate
(570 mg) was dissolved In i0 CH2C12 (15 ml) under argon and cooled to 0 C by means of an ice bath.

Triethylamine (0.51 ml) wa thecrlllaqged dropwise over a perlodPo %g inf The mixture was then
. ) 1 .
stirred for 30 min and then %th 4-ch|oro-3-methylrbutyry1§lr, tle (568 mg), synthesized
according to Chem. Beér.;'9 193_4, 2544-2550 0ropwisSe gver a périod of 10 Tiiin; a white]suspension
was obtained. The repulting lixttire was allowed to RT arjd 15 stirred for 30 min. The mixture was
poured into icelbrine ardtheagqueou id¥0er v%? xtractett withethyt-acetateTThe organit layer was
separated, washed with brirfe”HRREPGIERRIAYEEA and evaporalld e residueWfil Wérified by flash
chromatography (heptanefethytacetate7:3togivethepioductas a1+ mixture-of-epimgrs as a light
yellow oil (913 mg). MS (ESHizogstalipeelulose 235 mg 43.5mg

Lactose hydrous 60.0 mg 70.0 mg

Fovidonek30 ) 125mg | 150mg

Sodium starch glycolate 12.5 mg 17.0 mg

Magnesium stearate 1.5mg 4.5 mg

(Kernel Weight) 120.0 mg 350.0 mg

Film Coat:

Hydroxypropyl methyl cellulose 3.5 mg 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.



20 b) trans-2-(4-Methyl-2-oxo-pyrrolidin-1-yl)-cyclohexanecarboxylic acid ethyl ester
cis-2-(4-Chloro-3-methyl-butyrylamino)-cydohexanecarboxylic acid ethyl ester (895 mg) was dissolved
in absolute DN (36lga¥)-under argon at RT. Sodium iodide (463 mg) ang@pdivimaside (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 intocelwater containing saturated NH4C1 solution

and the aqueous layet.
with brine, dried over

254.

ry}%ge gxtracted with ethyl acetate. The organic layer was separated, washed
Na2S04 and evaporated. The residue was purified by flash chromatography

(CH2C12IMEOHINHE S3(BI0 S0 8P 1S MITHFLAR &bk WIS ALERIIGE 52 ot vellow aui
C

(402 mg). MS (ESI%

2-(4-Methyl-2-0X8*

trans-2-(4-Methyl-2-
in absolute THE (15
was refluxed over ni
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chromatography (Ac
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(M-'H+). 3 trans-
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tarbaniic.asig benzyl
bcarboxylic acid (100
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zide (DRPA) (183 mg), benzyl

alcohob (D86 ml) and

mixture was then hes

triethylamine to (0.062 ml)

solute toluene (1.0 nil) and the

ted to 80C over night. The

reaction mixture was then directly evaporated. The residue was purified by flash-chromatography
(AcOEt/heptane 80120) to give the compound as a 1:1 mixture of epimers as white foam (42 mg). MS

(ESI): 331.2{M'H+). The components are sieved and mixed and filled into capsules of size 2.

10

Example C

Injection solutions can have the following composition:

Ingredients

Compound of formula (I) 3.0mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid q.s. ad pH 5.0
Water for injection solutions ad 1.0 ml

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-17(27Aming-cy_clohexyl) _4-methyl-,pyrrolidin-2-one 15 To a solution of trans-
[2-(4-methyl-2-ox0-pyrrolidi.n-I-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/gagV NEB&UBR. The suspension was vigorously stirred over rﬁﬁﬁﬁpﬁﬂ@‘@gfﬁﬁm was
removed by filtration through dicalite and the filtrate was4£oncentrated in vacuo. The residue was
purified by 20 flash chromatggraphy (CH2C12/MeOH[NH3 93/7/0.5) to give the product as a |l

mixture of epimers as ERB1BIRdLs liquid (15 mg). MS (ESI): 197.3 (M H+). WO 2006/066770
PCT/EP2005/013433 -32 Galenical Examples Example A Film coated tablets containing the following
ingredients can be marefdaiBrmralesavbiniaa sheialeenaiogadisnts Pebeaptenfimsl iGompound
of formula (I) 10.GengeBO6r@!mgnMicrocrystalline cellulose 23.5 mg 43.5 mg Lactose hydrous 60.0 mg

70.0 mg Povidone K:

0.12.5 mg 15.0 mg Sodium starch

lycolate 12.5 mg 17.0 mg Magnesium

stearate 1.5 mg 4.5 mg (Keinetddlewght) 120.0 mg 350.0 mg Film Coat: Hydroxypropyl methyl
cellulose 3.5 mg 7.0 mg _Polyethylene glycol 6000 0.8 mg{1.6 mg Talc 1.8 mg 2.6 mg Iron oxide
(vellow) 0.8 mg 1.6 mg Titaisms.iexidene8 mg 1.6 mg '

Compound of formula (I) 5.0 mg

Yellow wax 8.0mg

Hydrogenated Soya bean il 8.0mg

Partially hydrogenated plant oils 34.0 mg

Soya bean oil 110.0 mg

Weight (;f capsule contents I165.O mg

Gelatin capsule

Gelatin 73.0 mg

Glycerol 85 % 32.0 mg

Karion 83 8.0 mg {dry matter)

Titanium dioxide 0.4 mg

Iron oxide yellow 1.1mg

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 nsual procedures.



5 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 andwiagnesiusmostearate and compressed to yield kernels of 13@-@re3addmngiespectively.
The kernels are lacquered with an aqg. solution / io suspension of the above mentioned film coat. WO
2006/066770 PCT/EP2005/013433 -33- Example B C f)éules containing the following ingredients can
be manufactured in ag ptional manner: Ingredients Per capsule Compound of formula (1) 25.0
mg Lactose 150.0 mg Maize starch 20.0 mg Talc 5.0 mg 5 The components are sieved and mixed
and filled into capsul [ s ﬁ?@ jecti ions.can haye, the . following composition:
Ingredients Compouﬁg%%fg %%ﬁ?a () 3.69 %rﬁgl]%JP% %%gﬁe%ﬁley%f%sg% %%%%er%bn Acetic Acid g.s. ad
pH 5.0 Water foP eI SBMYEs ad 1.0 ml 10 The active ingredient is dissolved in a mixture of
polyethylene glycol 400-and water—for-injection(part)—Fhe-pHris-adjusted to 5.0 by acetic acid. The
volume is adjusted tg 4&@@%@,@@ addition of the residual amount of water. {The solution is filtered, filled
into vials using an apprappaia DYERERRNE sterilized. WO 200@5@@%70 PCT/EP2005/013433

Lactose, fine powder 1015.0 mg
Microcristalline cellulose (AVICEL PH 102) | 1400.0 mg
Sodium carboxymethyl cellulose 14.0 mg
Polyvinylpyrrolidone K 30 10.0 mg
Magnesium stearate 10.0 mg
Fiavoring 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



-34- Example D Soft gelatin capsules containing the following ingredients can be manufactured in a
conventional manner: Ingredients Capsule contents Compound of formula (1) 5.0 mg 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 165.0 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 s The active
ingredient is dissolved in a warm melting of the otRér 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. WO 2006/066770 PCT/EP20051013433 -35- Example E Sachets containing the following

ingredients can be manufactured in a conventi fhanner: Ingredients Compound of formula (1) 50.0
mg

1. The use of compounds of the formula (1)
H N R

2

) (CH2)n !

wherein
1.
R’ is selected from

RS\ R ey
_-_C/}_Rz, - :j/ Q and N ~§’
R® R

(G

R2 R3 R4 R and R® are each independently selected from hydrogen, C,-Ce- alkyl,

halogenated C;-Cg- atkyl, Csi- Cﬁ" aikoxy or halogen; provided that R?, R’, RY, R’ and RS are
not all hydrogen;

R’ is C-Cg- alkyl;

R®is C1-Ce- alkyl;

X is >C=0 or >80,;

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

R'® and R* are independently selected from hydrogen or C;-Ce- alkyl;

mis1or2;

nisQ, 1,0r2;

and pharmaceutically acceptable salts thereof for the preparation of medicaments
for the treatment and/or prophylaxis of diseases which are associated with DPP-IV,



Lactose, fine powder 1015.0 mg Microcristalline cellulose (AVICEL PH 102) 1400.0 mg Sodium
carboxymethyl cellulose 14.0 mg Polyvinylpyrrohdone K 30 10.0 mg Magnesium stearate 10.0:mg
Flavoring additives 1.0 mg 5 The active ingredient is r@,’xed with lactose, microcrystalline cellulose and
sodium carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidone in water.. The
granulate is mixed, with is@gnestuny stearalie and dbapaveirngaddityes.angfilleds into sachets 36
Claims 1. The use of compounds of the formula () H2N R d~CH2)~ wherein R' is selected from R\
R3RR, R2Ni)and--N\Oc,2 SR (CH2)m R4 B2, R3, R4, Rs and R6 are each independently
selected from hydrogen, CI-C6- alkyl, halogenated CI-C6- alkyl, CI-C6- alkoxy or halogen; provided
that R2, R3, R4, Rs and. R6 are not all hydrogery, RY\S__CEEG- alkyl; R8s C -C6- allcyl; X is >C=0 or
>S02; R9 and R' are hydrogen or together form axdowtsle bond;

and wherein R?, R, R*, R and R are cach independently selected from hydrogen,
C1-Ce- alkyl, halogenated C;-Cq- alkyl, C;-Cg- alkoxy or halogen; provided that R?,
R?, R*, R® and R® are not all hydrogen.

3. The use according to claim 1 of compounds of formula I, wherein R’ is

and wherein R” is C;-C- alkyl.

4. The use according to claim 1 of compounds of formula I, wherein R is

and wherein R is C;-Cg- atkyl.

RB‘* ,

3

3. The use according to claim 1 of compounds of formula I, wherein R is

and wherein X is >C=0 or >80,;
R’ and R are hydrogen or together form a double bond;

R'% and R'? are independently selected from hydrogen or C;-Cs- alkyl and

mis]1or?2,



R10 and R12 are independently selected from hydrogen or C-C6- alkyl; inis 1 or 2; nisO,1,0r2; and
pharmaceutically acceptable salts thereof for the preparation of medicaments for the treatment and/or
prophylaxis of diseases which are associated with DPP-IV. 37 2. The use according to claim 1 of
compounds of formula I, wherein R is R R3 R2 R6 R and wherein R2, R3, R4, R and R are each
independently selected from hydrogen, C1-C6- alkyl, fisdegenated C1-C6- alkyl, C1-C6- alkoxy or
halogen; provided that R2, R3, R4, R' and R6 are not all hydrogen. 3. The use according to claim. 1 of
compounds of formula |, WhBreirRepsrding tolaind Whepsin R o Civrosla dkaeced fige use according to
claim | of compounds of formula I, wherein R is --- S| RB and wherein R is Cr-C6- alkyl. 5. The use

according to claim 1 of egmpoungs, of formula 1.,,w er inR.is.R9 --N Rif ~(CH2)m R12 and wherein
Xis >C=0 or >S02; R Caérawd 11 a% h)}d?ggfin %r)to%e% er form & double bond; R10 and R12 are

independently selegiegfronshyeeuen PhénlzG6-ikyhantfmisior2. 38

(trans)-2-(3-methyl-pyrrol-1-yl}-cyclohexylamine,

(trans)-2-(3-ethyl-pyrrol-l-yl)-cyclohexylamine,



6. The use according to claim | of compounds of formula | selected from
(cis)-2-(5-methyl-thiophen-2-yl)-cyclohexylamine, r%tirans)-z-(S-methyl-thiophen-2-yl)-(:yclohexylamine,
(trans)-2-(3-methyl-pyrrol-I-yl)-cyclohexylamine, ns)-2-(3-ethyl-pyrrol-I-yl)-cyclohexylamine, 39
(trans)-2-(l,I-dioxo-[l,2] thiazinan-2-yl)-cyclohexylamine, ,
(trans)-1-(2-amino-cy@lahexyl):bledihydrpii-pyHglin-21paecichexylamine,
(trans)-1-(2-amino-cyclohexyl)-4-methyl-1,5-dihydro-pyrrol-2-one,

(trans)-1-(2-ammo-cyiaimxyl)- ﬂmnm@lsﬁ)b@dmydr@-ﬂ&tspyndﬁ-ﬁyndmﬂ one,

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

(Lrans)fl 7(2 czitmlno -cydighE fxﬁ%ﬁlﬁ%{‘lﬁwgﬂfﬁZN é)rﬁ?:fﬁﬂ@f dnﬁ%ﬁﬁﬁd@éﬂ@ﬁfﬁ@?c;ceptgbllqepsﬂts y
thereo ompoungs of the formula elected. from o'
0 jand —N i g Rs CN'B%)" gjé I O Rk %?’ﬁ#&vggéﬁi ;J‘S?}S Y 6$502; R9 and R"
are hydrog_e” or tog?W%E?E%%%&Ql%&%ﬂgm}—mpend111-2-one,

(trans)-1-(2-amino-cyclohexyl-4-methyl-pyrroiidin-2-one,

and pharmaceutically acceptable salis thereofl

7. Comipounds of the formula (1)

2
( (CH,), 1

wherein

R is selected from

R is C1-Ce- alkyl;

RYis C}-Ce- alkyl;

X 18 >C=0 or >80,

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

RY and R™ are independently selected from hydrogen or C;-Ce- alkyl;
mislor2;

nis0, 1, or2;

and pharmaceutically acceptable salts thereof.



R10 and R72 are independently selected from hydrqgen or CI-C6- alkyl; mislor2;nis 0, 1, or 2; and
pharmaceutically acceptable salts thereof. 40 8. Compounds of formula | according to claim 7,
wherein R'is 7 N and wherein R7 is CI-C6- alkyl. 9. Compounds of formula. | according to claim 7,
wherein R'is J Rg and wherein R8 is C1-C6- alkyl. 10. Compounds of formula | according to claim 7,
whereinR'is R RNia X/\RR" ---12 (OH,)m X is >C=0 or >S02; R9 and R' 1 are hydrogen or

together form a doubleshoagipRiR6ddRR RIERdRPRDdeAtrSElested frRms hydrogen or C1-C6- alkyl
and mis 1 or 2. 11. Compounds of formula | according to claim 7 selected from

(cis)-2-(5-methyl-thiophen-2-yl)-cyclohexylamine, (tans)-2-(8:methyl-thiophen-2-),1)-cyclohexylamine,
(tans)-2-(3-methyl-pyn-ol-1-yl)-cyclohexylamine, (trans)-2-(3-ethyl-pyr ol-l-yl)-cyclohexylamine,
(trans)-2-(1,1-dioxo-[1,2]thiazinan-2-yl)-cyclohexylamines

2

and wherein R” is C;-Cg- alkyl.

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

8

/4 |
\r—w
S0 =}

and wherein R® is C;-Cy- alkyl.

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

Xis >C=0 or >50,;
R’ and R"' are hydrogen or together form a double bond;

R' and R™ are independently selected from hydrogen or C;-Cs- alkyl and mis 1 or 2.

11. Compounds of formula I according to claim 7 selected from
(cis)}-2-(5-methyi-thiophen-2-yi)-cyclohexylamine,
(trans}-2-(5-methyi-thiophen-2-y1}-cyclohexylamine,
(trans)-2-(3-methyi-pyrrol-l-yh-cyclohexylamine,
(trans)-2-(3-cthyl-pyrrol--yl}-cyclohexylamine,
(trans)-2-(1,]-dioxo-[1,2]thiazinan-2-yl}-cyclohexylamine,
(trans)-1-(2-amino-cyelohexyl)-5,6-dihydro-1H-pyridin-2-one,

(trans)-1-(2-amino-cyclohexy!}-4-methyl-1.5-dihydro-pyrrol-2-one,



(trams)-1-(2-amino-cyclohexyl)-5,6-dihydro-IH-pyridin-2-one,
(tans)-1-(2-amino-cyclohexyl)-4-methyl-1,5-dihydro?gyrrol-2-one, 41
(trans)-1-(2-ainino-cyclohexyl)-4-methyl-5,6-dihydro-IH-pyridin-2-one, (trans)
-I-(2-amino-cyclohexyl)-piperidin-2-one, (trans)-1-(2-amino-cyclohexyl)-4-methyl-pyrrolidin-2-one, and
pharmaceuticatynastepiablesalis hiegof-Aahdtracess e mapyfasiuning of the compounds of
formula | as claimed in claims 7 to 11, comprising a) a reductive arnination of a ketone of formula 1l I
wherein R' andranaields-definecisloliny1;mpdr)drddpratection of a carbamic acid ester of formula lll
NHR R’ (CHZE" [l wherein R1 and n are as defined in claim 7 and RP is an amino protecting group.
13. Pharmac P‘éﬂ%ﬁ@éﬁ%ﬁ&%@?ﬁﬁ‘@ﬁ@%@dhﬂ%ﬁ@d&%@o%@% any of claims 7to 11 and a

pharmaceutica{llxr%{:a%% %%%H‘? ca%rcrier aﬁ}r}]d/og adjuvant. 14. Compounds according to any of claims 7 to
11 for use as H1erapeu e ACtive SHBESESREES FoF i treatment and/or prophylaxis of diseases which
are associated with DPP-IV. 42 15. The use of compounds according to any of claims 7 to 1 1 for the

preparation of medi ents foy. the treatment and/or prophylaxis of diseases which are associated
with DPP-IV. 16. Tﬁg-ﬁ%%?%ﬁ?ﬁ&W&B@%&‘&F&ﬁﬁ&{&n@ﬁmﬁaﬂﬁw {8y 4drahel Braghiation of

medicaments $titkfe ttedtneptamdiog prophylaxis of diabetes, particularly non-insulin dependent

a) a reductive amination of a ketone of formula Il

1

R

(CH,,)

11
wherein R! and n are as defined in claim 7, or

b} a deprotection of a carbamic acid ester of formula 11

o

NHR'

o9
(CH,),

HI

. 1 . . . . .
wherein R’ and n are as defined in claim 7 and R is an amino protecting group.
13. Pharmaceutical compositions comprising a compound according to any of

claims 7 to 11 and a pharmaceutically acceptable carrier and/or adjuvant.

14. Compounds according to any of claims 7 to 11 for use as therapeutic active
substances for the treatment and/or prophylaxis of diseases which are associated with
DPP-TV.



diabetes mellitus, impaired glucose tolerance, obesity, and/or metabolic syndrome or n-cell protection.
17. The use according to any of claims 1 to 6 for the preparation of medicaments for the treatment
and/or prophylaxis of diabetes, particularly non-insulig dependent diabetes mellitus, impaired glucose
tolerance, obesity, and/or metabolic syndrome or (3-cell protection. 43 Abstract The present invention
relates to compounds of formula (I) HzN R1 bcH2fl | wherein R' is as defined in the description and
claims, and pharmaceutically acceptable salts thereof. The compounds are useful for the treatment
and/or prophylaxis of diseases which are associated with DPP-1V, such as diabetes, particularly
non-insulin dependent diabetes mellitus, and impaired glucose tolerance.

15. The use of compounds according to any of claims 7 to 11 for the preparation of

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

16. The use of compounds according to any of claims 7 1o 11 for the preparation of
medicaments for the treatment and/or prophylaxis of diabetes, particularly non-insulin dependent

diabetes mellitus, impaired glucose tolerance, obesity, and/or metabolic syndrome or -cell
protection,

7. The use according to any of claims 1 to 6 for the preparation of medicaments
for the treatment and/or prophylaxis of diabetes, particularly non-insufin dependent diabetes

mellitus, impaired glucose tolerance, obesity, and/or metabolic syndrome or B-cell protection.





