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relates to 7-(4-tert butyl -cycﬂ“ azotriazi nones, processes for
t hei r prepa @09ga19 and their us I canments, esp. for PEWEPOYISAINENt
and/or 5 prophylaxis of inflammatory processes and/or inmune di seases.
Phosphodi esterases (PDEs) are a famly of enzynes responsible for the

nmet abolism of the intracellular second nmessengers cAMP (cyclic adenosine
nonophosphate) and cQ@WP (cyclic guanosi ne nonophosphate). PDE 4, as a CAMP
speci f i ciMDEzoTROAZINDBE Sy BERSI VATIVYES CRNPETHRIR rUSEf AGHMNFT (IOFLIMNVMATORY PROGRIEESR| or

i f not salve/omalone DISERSES phosphodi est erase enzynes present in

i nflammat ory and i mmune cell types. . Inhibition of this enzyne |eads to the
accunul ati on of cAWP which, in these cells, leads to the inhibition of a
range of pr o- Thé invemtimaebptes tone{4-enshutyreyclnbexyl)timitdazptriszinendsoproedsses for

i nfl t diators. d t te.and chronic infl t 15
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of phagos cyt grophy¥Ekib e HakmMatonfbrotdsked andbr @i@Rideasiscal production. This
cell function is nore sensitive than others such as aggregati on or enzyne
release. It is now recogni sed that both asthma and COPD (Chronic

'nthe case of MBRishereds BHTRARR) o B ST Golfed RonoRERE O fho dRRAILBPOCTT
Subsequent 1 ebfths éntecelbuiqreseconid deessengers aA M Palyoliel ddenasinedaomuphosphate) amhi ¢
o1 0gr eaei on' oFSMie (aF Becendany MeORTSHBR. BDEf days N BReEh\ (DG, |
10 catalyses the conversion of cAMP to AMP and is the major if not sole isoform of the
phosphodiesterase enzymes present in inflammatory and immune cell types.
Inhibition of this enzyme leads to the accumulation of cAMP which, in these cells,
leads to the inhibition of a range of pro-inflammatory functions. Uncontrolled
production of inflammatory mediators can lead to acute and chronic inflammation,
15 tissue damage, multi-organ failures and to death. Additionally, elevation of phago-
cyte CAMP leads to inhibition of oxygen radical production. This cell function is

more sensitive than others such as aggregation or enzyme release.

It is now recognised that both asthma and COPD (Chronic obstructive pulmonary
20 disease) are chronic inflammatory lung diseases. In the case of asthma the eosinophil
is the predominant infiltrating cell. Subsequent release of superoxide radicals as well
as damaging cationic proteins from these infiltrating cells are believed to play a role

in the progression of the disease and development of airway hyperreactivity.

25 By contrast, in COPD the neutrophil is the predominant inflammatory cell type found
in the lungs of sufferers. The action of mediators and proteases released in the
environment of the lung is believed to result in the irreversible airway obstrugztion
seen in COPD. In particular the action of proteases in degrading the lung matrix
results in fewer alveoli and is likely to be the major cause of accelerated long term

30 lung function decline seen in this disease.
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25 By contrast, in COPD the neutrophil is the predom nant inflammatory cel
type found in the lungs of sufferers. The action of nediators and
proteases released = in the environnent of the lung is believed to result
in the ir WQYWBHPe airway obstruction seen in COPD. |n PaERRUMAS t he
action of proteases in degrading the lung matrix results in fewer alveol
and is likely to be the major cause of acrelerated long term 30 |ung
function decline seen in this disease. WO 02/098879 PCT/ EP02/ 05436 -2
Treatment with a PDE 4 inhibitor is expected to reduce the inflamuatory
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H J. Dyke and G Montana, "The therapeuyti 5 potential of PDE 4
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4- inhibitors r d f t.sql 1 &e | icheen
shown t hat th?seglgé’%g %99 correPatgeﬁv]éﬁ% H’?ﬂejgfwni t%’ ?%leadh mg _

af fi ni t ySbi ndipotgntal iof PDiEo# inhibiitors!,dirp. Opih. Infvest. Brogs 85130 - 1324 (£399)]. n
compounds with a decreased affinity to 10 this binding site (J. Med. Chem
1996, 39, 120-125). WD 99/24433 and WD 99/ 67244 descri be

2- phenyl -i ni dagrild POE i4%aRRRoASal Sy ulIB produdendi®d sftsbAliles vérhiting i h§§’6€ehe$| s
of 2-(am nosul fonyl -phenyl)-im dazotriazjnones_as inhibitors of

cGVP- et abol i hown thiabthe eceffastspomglaterwith the affinity to a high affinity binding site
for rolipram, and that emesis is reduced in compounds with a decreased affinity to

10 this binding site (J. Med. Chem. 1996, 39, 120-125).

WO 99/24433 and WO 99/67244 describe 2-phenyl-imidazotriazinones as synthetic
intermediates for the synthesis of 2-(aminosulfonyl-phenyl)-imidazotriazinones as
inhibitors of cGMP-metabolizing phosphodiesterases.

15
US-A-4,278,673 discloses 2-aryl-imidazotriazinones with cAMP phosphodiesterase
inhibitory activity for the treatment of i.a. asthma.

The present invention relates to compounds of the general formula (I)
20

y QO

in which

R'  denotes (C¢-Cio)-aryl, which is optionally substituted by identical or different
25 residues selected from the group consisting of halogen, (C;-Cj)-alkyl, tri-

fluoromethyl, cyano, nitro und trifluoromethoxy, or




US- A-4, 278,673 discloses 2-aryl-imdazotriazinones with cAW

phosphodi esterase inhibitory activity for the treatnent of i.a. asthnma.
The present invention relates to conpounds of the general fornula (1) 20
CH3 (1) i WAW¥WBS’TR denotes (C6-Cio)-aryl, which is opti BREEPI/GEst it ut ed
by identical or different 25 residues selected fromthe group consisting
of hal ogen, (G -C4)-alkyl, tri- fluoromegbyl, cyano, nitro and
trifluoronmethoxy, or WO 02/098879 PCT/ EP02/ 05436 3 denotes (Cl-C8)-alkyl,
which is optionally substituted by 3- to 10-nenbered carbocyclyl, or

51 dont cal or o (BPERKCy ER-a aniyfs sy BoAhed 9 2o TpToRINEC ¥

4-tert-butyl -cycl cdaebocydlyl; 9 . Anot her enbodi ment of the invention rel ates
to conpounds of the general fornmula (1), in which

denotes 3- to 10-membered carbocyclyl, which is option_ally substituted by
5 - identical or different (C,-C4)-alkyl residues, '

and

R? denotes 4-tert-butyl-cyclohex-1-yl,

10
Another embodiment of the invention relates to compounds of the general formula
(I}, in which
R' denotes naphthyl, or
15
denotes phenyl, .which is optionally substituted by identical or different
halogen atoms
and
20 R has the meaning indicated above.
Another embodiment of the invention relates to compounds of the general formula
(D; in which R has the meaning indicated above, and R? denotes cis-4-tert-butyl- =
cyclohex-1-yl.
25
The compounds according to this invention can also be present in the form of their
salts, hydrates and/or solvates.
In general, salts with organic or inorganic bases or acids may be mentioned here.
30

Physiologically acceptable salts are preferred in the context of the present invention.



R denotes naphthyl, or denotes phenyl, .which is optionally substituted by
i dentical or different halogen atons and 20 R2 has the neani ng indicated
above. 25 30 Anot her enbodi nent of the invention relates_to co nds of
the generwO®@@P%i?a (1), in which R has the neaning inHFE@F@ng%ove, and
R2 denotes cis-4-tert-butyl- cyclohex- | -yl. The conmpounds according to
this invention can also be present in thé-formof their salts, hydrates
and/ or solvates. In general, salts with organic or inorganic bases or acids
may be nentioned here. Physiologically acceptable salts are preferred in

t he context of the present invention. WO 02/098879 PCT/ EP02/ 05436 4

Physi ol ogical |y acceptable salts can also be salts of the conpounds, '
according to Physiologicaliyratieptablei salts cancaisgehsi seltoef the gampeunds jageording & this ed

salts are those with jnorganic acids syc e - Loric
aci d, hydrobr%‘?@l%‘cw&‘?‘ o, Srgenig agid Pr e%‘ﬁ‘? %ﬂhsr %&gr{géés?dw‘t&%?‘{"g%‘%‘g with
organi ¢ car bo;,%{bg’ Suchas Stot Bhaife, Agdreshlericitidihydfobfomie asidp bleospharirt dcid eci d,

u

mal ei ¢ aci d, maric acid, malic acid, citrig acid, tartaric acid,

et hanes ub phonsuplaricdaciieorzsalis swiltt egents eashaxylie or (ulphopicparidy suchcasy foF

napht hal ene- example, acetic acid, maleic acid, fumaric acid, malic acid, citric acid, tartaric acid,

ethanesulphonic acid, benzenesulphonic acid, toluenesulphonic acid or naphthalene-

disulphonic acid. Preferred pyridinium salts are salts in combination with halogen.

10 The compounds according to this invention can exist in stereoisomeric forms which
either behave as image and mirror image (enantiomers), or which do not behave as
image and mirror image (diastereomers). The invention relates both to the
enantiomers and to the racemates, as well as the pure diastereomer and mixtures
thereof. The racemates, like the diastereomers, can be separated into the stereoisome-

15 rically uniform constituents according to known methods.

Especially preferred are compounds of the general formula (I), wherein R' denotes 1-

naphthyl or 3-halo-phenyl.

20 Hydrates of the compounds of the invention are stoichiometric compositions of the

compounds with water, such as for example hemi-, mono-, or dihydrates.

Solvates of the compounds of the invention or their salts are stoichiometric com-- -

positions of the compounds with solvents.
25
(C;-Cg)-alkyl, and (C,-C4)-alkyl in general represent straight chain or branched alkyl
residues with 1 to 8, or 1 to 4 carbon atoms, respectively. The alkyl residues can be
saturated or partially unsaturated, i.e. contain one or more double and/or triple bonds.
Saturated alkyl residues are preferred. The following alkyl residues are mentioned by
30 way of example: methyl, ethyl, n-propyl, isopropyl, allyl, propargyl, tert.butyl, pentyl,
hexyl, heptyl, and octyl,



di sul phonic acid. Preferred pyridiniumsalts are salts in conbination with
hal ogen. 10 The conpounds according to this invention can exist in
stereoi sonmeric forns which either behave as image and mrror inmge
(enant i omsos)2/098879 whi ch do not behave as inmage and nirr ACTYEREBS436
(di astereoners). The invention relates both to the enantioners and to the
racemates, as well as the pure diastereaer and m xtures thereof. The
racenates, |ike the diastereoners, can be separated into the stereoi sone-
15 rically uniformconstituents according to known nethods. Especially
preferred are conpounds of the general fornmula (1), wherein Rl denotes 1-
napht hyl or 3-hal o-phenyl. 20 Hydrates of the conpounds of the invention
are stoi chi ONEtLCRH)-A@yINaiehéranRptertdian aoatafio vesituewvith 6viatl@rcartncdtoras f or
exanpl e hem -, nono-, or djhydrates. Solvates of the compounds of the
I nvention or ?h@y}mﬁa’ﬁ?bﬂ‘a}@%’f%?m onetric com positions of the conpounds
with solvents. 25 (G -C$)-al kyl. and (Cl-al kyl in general represent
straight chain or branched alkyl residues with | to 8, or | to 4 carbon
at ons, r@specBi tel 10-mehbered kpdrbooyslytl ie sgeneral lrepreseatsuratmodooror ppalydyalid,y
unsaturated, i.e. cgontai.n one,or noye double and/or, triple bonds. .
Saturated al ng?"é@‘?jJ@%g‘%?r &"tbriftgrioeﬂl.ng 671 BWSHBC'HS‘W‘F °P%§F¥ﬁl?gs‘sar e
mentioned by 3Qfary, Nfon@xﬁﬂFHi@icliﬁE&B?(dyclﬁﬁeBMhes die Prefded,; Eéﬁ&%??%ferred' lyl,
exyl,

propargyl, tert.butyl, pentyl, X eptyl, and octyl, WO 02/ 098879
PCT/ EPO2/ 0543aresmonocyclic carbocyclyl residues. The carbocyclyl residues can be saturated or

partially unsaturated. Saturated carbocyclyl residues are preferred. Especially
10 preferred are (C;-Cig)-cycloalkyl and (C4-Cq)-cycloalkyl residues. The following
carbocyclyl residues are mentioned by way of example: cyclopropyl, cyclobutyl,
cyclopentyl, cyclopentenyl, cyclohexyl, cycloheptyl, norborn-1-yl, norborn-2-yl,
norbomn-7-yl, nofbom—2-en-7-yl, cyclooctyl, cubyl, cyclononyl, cyclodecyl, decalinyl,
adamant-1-yl, adamant-2-yl.
15
Halogen in general represents fluoro, chloro, bromo and iodo. Fluoro, chloro, and

bromo are preferred. Fluoro, and chloro are especially preferred.

Unless specified otherwise, when groups in compounds of the invention are
20 optionally substituted, substitution by up to three identical or different residues is

generally preferred.

The invention furthermore provides a process for preparing the compounds of the
general formula (I) according to the invention, characterized in that
25

compounds of the general formula (IT)

R N O—L (I
H



(GCGn)-Aryl in general represents an aromatic residue with 6 to 10 carbon
atons. Phenyl and naphthyl are preferred. 5 3- to 10-nenbered carbocyclyl
in general represents a nono- or polycyclic, carbocyclic residue with 3 to
10 ring atwWgmosksd 0 8- menbered carbocyclyl is preferredciireosasnd

bi cyclic carbocyclyl residues are preferred. Especially preferred are
nonocycl i c carbocyclyl residues. The carbgcyclyl resi dues can be saturated
or partially unsaturated. Saturated carboCyclyl residues are preferred.
Especially 10 preferred are (C3-C 0)-cycloal kyl and (C4-C7)-cycl oal kyl

resi dues. The follow ng carbocyclyl residues are nentioned by way of
exanpl e: cycl oifwwhigh, cycl obutyl, cyclopentyl, cyclopentenyl, cyclohexyl,
cycl oheptyl, norborn-1-yl, norborn-2-yl, norborn-7-yl, norborn-2-en-7-yl,
cycl ooctyl, cubyl, cyclononyl, cyclodecyl, decalinyl, adamant-I -yl,
adamant - 2-yl . R5 Hajsageaefiried aBeeer al represents fluoro, chloro, brono and

i odo. Fluoro, chloro, and brono are preferred. Fluoro,and chloro are
especially preferred. Unless specified otherw se, when groups in conpounds
of the inyenti are 20 optionally substituted, substitution by up to
three identical or different residues. is generally preferred. The

i nvention furthernore provides a process for preparing the conpounds of the

eneral formnul 1) accordin t he .i nventi . Characterized in that 25
g ompounds of t ﬁe( g)e’r‘?B‘?"é?"“f %@%ﬂ-gha(q ?r)branc ecf al%r'] having up to 4 carbon atoms,

are condensed with compounds of the general formula (IIT)

10
"
/ﬁ (It
R SNH x HCI
in which
R! is as defined above,
15
preferably using ethanol as a solvent, to the compounds of the general formula (IV),
o CH,
HN |
As v ow W
R'” N 0=<
R2
20 in which R! and R2 are as defined above,

which can optionally after isolation be reacted with a dehydrating agent, preferably

phosphorus oxytrichloride, to yield the compounds of the general formula (I).



O L WD 02/098879 6 PCT/ EP02/ 05436 in which R2is as defined above 5and
Lrepresents straight-chain or branched al kyl having up to 4 carbon atons,
10are condensed with conpounds of the general forrmula (I111) NH2 NH RLANH
X HCl 15 WP MM98%Y9R s as defined above, preferably usi TERZ06 a5 a
solvent, to the conpounds of the general formula (1V), /CH3 20 in which Rl
and R2 are as defined above, which can optionally after isolation be
reacted with a dehydrating agent, preferably phosphorus oxytrichloride, to
yield the conpounds of the general fornula (1). WD 02/098879 PCT/ EP02/ 05436

! The compounds of the general formula (IV) can alternatively be prepared by

[A] condensation of compounds of the general formula (1Ia),

O Q
H 3% N O—L
g I12)

5
in which
L is as defined above,
10 with compounds of the general formula (III) to compounds of the general
formula (IVa),
o CH,
HN | NH
Ao Ao (va)
R N” 07 “CH,
in which
1S Rl is as defined above,

preferabl)} using ethanol as a solvent,

[B] followed by hydrolysis of the compounds of the general formula (IVa) to

20 compounds of the general formula (V),



The conpounds of the general fornula (1V) can alternatively be prepared by
[ A] condensation of conpounds of the general fornmula (Ila), CH3 OL 5 in
which L is as defined above, 10 with conpounds of the general forr‘ryl a (I111)
to conpounW® 9P988Me general fornmula (I1Va), 3 in which 155 RERYO gef i ned
above, preferably using ethanol as a solvent, [B] followed by hydrolysis
of the conpounds of the general fornmula {§Va) to 20 conpounds of the
general formula (V), WO 02/098879 PCT/EP02/ 05436 8 CH3 HNN\ Y NH2 R ' NCl

iN5 (V)

CH
0 3
HN 7 NH,
R )%N/N V)

in which

R!  is asdefined above,

5
[C] and finally by condensation of the compounds of the general formula (V) with
compounds of the general formula (VI),
0
RZJJ\T (VI)
10 in which
R2 s as defined above, and
T represents a leaving group, preferably chlorine.
15

The process according to the invention can be illustrated using the following scheme

as an example:



in which Rl is as defined above, [C] and finally by condensation of the
conpounds of the general formula (V) with conpounds of the general fornula
(VI), 10in which R2is as defined above, and 15Trepresents a | eayi ng group,
pr ef er abl YWORFEM®BHe. The process according to the invent ité/ AR
illustrated using the follow ng schene as an exanple: WD 02/098879 9

PCT/ EPO2/ 05436 x HClI Sol vents which are sS4 table for the individual steps
are the customary organic solvents which do not change under the reaction
conditions. These preferably include 5 ethers, such as diethyl ether,

di oxane, tetrahydrofuran, glycol dinmethyl ether, cey hydrocarbons,NHsuch as
benzene, toluene, xylene, hexane, cycl ohexa o] neral oil fHMctions, or
hal ogenat ed hydrocarbons, such as dichl orgeety & ChLQro x G@r bon
tetrachl oride, dichloroethane, trichioroethyl Bnelor chlorob or et hyl
acetate, dinethylformam de, hexanet hyl phosphoric triam df, acetonitrile,

acetone, WD 02/098879 PCT/ EP02/ 05436 -10 EtOH, 80°C
CH,

KN H

CH, e NN O
0 X HC
u/Ln/“\o/\c._,3 . Q/KNH l 2N HC
H,C 0
CH,

CH, _
EtOH, 80°C
HNT N N,

x> N
N/
CH,
HN/ﬁm/[NH /
X
CH,
CH, ¢
CH,

N
(o)
3

POCl, CH,

' CH,
CH, CH,

HN = N

X N~

©)\N/

H,C CH,
H,

Solvents which are suitable for the individual steps are the customary organic
solvents which do not change under the reaction conditions. These preferably include
5 ethers, such as diethyl ether, dioxane, tetrahydrofuran, glycol dimethyl ether, or
hydrocarbons, such as benzene, toluene, xylene, hexane, cyclohexane or mineral oil
fractions, or halogenated hydrocarbons, such as dichloromethane, trichloromethane,
carbon tetrachloride, dichloroethane, trichloroethylene or chlorobenzene, or ethyl

acetate, dimethylformamide, hexamethylphosphoric triamide, acetonitrile, acetone,




di met hoxyet hane or pyridine. It is also possible to use m xtures of the
above- nentioned solvents. Particular preference is given to ethanol for
the reaction il/lla + 111 -- 1V/IVa and dichl oroet hane f l'i sation
1V --> | WP eaction tenperature can generally be vaﬁTéﬁgéﬂf%%n a
relatively wide range. In general, the reaction is carried out in a range
of from-20C to 200C, preferably of fredPBC to 100C. The process steps
according to the invention are generally carried out under 10 atnospheric
pressure. However, it is also possible to operate under superatnospheric
pressure or Uﬂﬁﬂéthé)gléﬂlﬁﬁd ob rpymidine € It( {sOoalserpassible, toi seambam@e off thé rabovd). 5 t o
5 bar). The conpounds of the general fornula (Na) are preferably hydrol ysed
to conpounds mentipned sglieatsaP argenlmrafe(eoye i§reisn tg ethanel bﬂlfifﬁ“élﬁgnéliafor
exanpl e in refduxi d [ oF="0¥ e, eonpounds of the general
formula (V) alf]fé—Eoﬂgg\é%é%%&%hl?%oq:q%gé‘tog%gca@?gﬂ% ﬁ?h_)ef' general formula (V)
to conpounds of the general formula (1V) in inert solvents, if appropriate

in the presence of g base. 20 Suitable inert.solyents are the, customary
organi ¢ Sol verﬁ’ﬁ reqcHiem, teqaperatire CAR geRerallydhs varefwi @trF@hv?:‘?Sﬁ“ﬂflet faBE%qRThese

preferably ingbida @kheiction dGatriciSoud i h Rxtlge & HiRn -208CQ8 2082C, preferably of
tetrahydrofuran, glycol dinethyl ether, or hydrocarbons, such as bénzene,
t ol uene, xyl efftom Oféxtarl®0°Cycl ohexane or mineral oil fractions, or

hal ogenat ed hydro 25 carbons, such as dichl oronet hane, trichl oronet hane,
carbon tetrachloride, dichloro- ethylene, trichloroethyl ene or

chl or obenzene Ther protddy | stépseirtbaingd itarethd\ihventiommrelegenerally carried out under

10 atmospheric pressure. However, it is also possible to operate under superatmospheric

pressure or under reduced pressure (for example, in a range of from 0.5to 5 bar).

The compounds of the general formula (IVa) are preferably hydrolysed to compounds
of the general formula (V) under acidic conditions as for example in refluxing 2N

15 hydrochloric acid.

The compounds of the general formula (V) are condensed with the compounds of the
general formula (VI) to compounds of the general formula (IV) in inert solvents, if
appropriate in the presence of a base.
20
Suitable inert solvents are the customary organic solvents which do not change under
the reaction conditions. These preferably include ethers, such as diethyl ether,
dioxane, tetrahydrofuran, glycol dimethyl ether, or hydrocarbons, such as benzene,
toluene, xylene, hexane, cyclohexane or mineral oil fractions, or halogenated hydro-
25 carbons, such as dichloromethane, trichloromethane, carbon tetrachloride, dichloro-
ethylene, trichloroethylene or chlorobenzene, or ethyl acetate, dimethylformamide,
hexamethylphosphoric triamide, acetonitrile, acetone, dimethoxyethane or pyridine.

It is also possible to use mixtures of the abovementioned solvents.

30 Suitable bases are generally alkali metal hydrides or alkali metal alkoxides, such as,

for example, sodium hydride or potassium tert-butoxide, or cyclic amines, such as,



hexanet hyl phosphoric triam de, acetonitrile, acetone, dinethoxyethane or
pyridine. It is also possible to use m xtures of the abovenenti oned
solvents. 30 Suitable bases are generally alkali metal h){’g hﬂ?ﬁ?@@?{f al kal i
met al al kOWP BRY887qych as, for exanple, sodium hydride o " U'm
tert-butoxide, or cyclic amnes, such as, WO 02/098879 PCT/ EP02/ 05436 -11
for exanple, piperidine, pyridine, dinethylamnopyridine or (Cl-CG4)-

al kyl am nes, such as, for exanple, triethylam ne. Preference is given to
triethylamne, pyridine and/or dinethylam nopyridine. 5 The base is

general ly enpl j ’ n - fr : (cRFeL rom

1 ol Lo 3 ) Skl eI bylin, Bhy ERincpfridlpd B (CPEGL B Rnfnc
formula (V). Tlh idor éxample micgthylamine. Beeferenends givey tbdriethylamthewpiniidine a
relatively wide range. In, general, the reaction is carried out in a range
of from -20C taed/szb@eeﬂmaé‘flag%ﬁwof 10 from OC to 100C. Sone of the
conpounds of the general formula (11) are known, or they are novel, and
they can then be prepared by 15 converting conpounds of the general fornula
(VI) RZ-6O T (The baseris pénietatly2mpleyed in aapmpunt ofdepna banod to 4mel, preferghlydeom s

hal ogen, pref 1 x%LP’to%%&[ i ¥8eh case based on 1 mol of the compound of the formula (V).

The reaction temperature can generally be varied within a relatively wide range. In
general, the reaction is carried out in a range of from -20°C to 200°C, preferably of
10 from 0°C to 100°C.

Some of the compounds of the general formula (II) are known, or they are novel, and

they can then be prepared by
15 converting compounds of the general formula (VI)
R2-CO-T (VD)
in which

20 R? is as defined above

and

T represents halogen, preferably chlorine,
25
initially by reaction with a-amino-butyric acid in inert solvents, if appropriate in the
presence of a base and trimethylsilyl chloride, into the compounds of the general
formula (VII),
CH,

R*—CO—NH" ~CO,H (Vi)



25 initially by reaction with a-am no-butyric acid in inert solvents, if
appropriate in the presence of a base and trinethylsilyl chloride, into

t he conpounds of the general formula (VII), CH3 R? CONH COSHséVII) WO
02/ 098879 WI2/®BY9/ 05436 -12 5 in which R2 is as defi ned P&BEFPEY/043Y finally
reacting with the conpound of the formula (M1IlI) O (MIl) C A COL in
which 10 L is as defined above, in inerfasolvents, if appropriate in the
presence of a base. 15 The conpounds of the general fornula (lla) can be
prepared anal ogously. Suitable solvents for the individual steps of the
process are the customary organic solvents which do not change under the
reaction conditions. These preferably include

in which
R? is as defined above,
and finally reacting with the compound of the formula (VIII)

0
)]\ (Vi)
cl” ~co,L

2
in which
10

L is as defined above,
in inert solvents, if appropriate in the presence of a base.

15 The compounds of the general formula (Ila) can be prepared analogously.

Suitable solvents for the individual steps of the process are the customary organic
solvents which do not change under the reaction conditions. These preferably include
ethers, such as diethyl ether, dioxane, tetrahydrofuran, glycol dimethyl ether, or
20 hydrocarbons, such as benzene, toluene, xylene, hexane, cyclohexane or mineral oil
fractions, or halogenated hydrocarbons, such as dichloromethane, trichloromethane,
carbon tetrachloride, dichloroethylene, trichloroethylene or chlorobenzene, or ethyl
acetate, dimethylformamide, hexamethylphosphoric triamide, acetonitrile, acetone,
dimethoxyethane or pyridine. It is also possible to use mixtures of the above-
25 mentioned solvents. Particular preference is given to dichloromethane for the first

step and to a mixture of tetrahydrofuran and pyridine for the second step.

Suitable bases are generally alkali metal hydrides or alkali metal alkoxides, such as,

for example, sodium hydride or potassium tert-butoxide, or cyclic amines, such as,



ethers, such as diethyl ether, dioxane, tetrahydrofuran, glycol dinethyl

et her, or 20 hydrocarbons, such as benzene, toluene, xylene, hexane,

cycl ohexane or mneral oil fractions, or hal ogenated hydrocarbons, such as
di chl or oreV@ 4098819 i chl or omet hane, carbon tetrachl ori de, PEFEM208846t hyl ene,
trichl oroet hyl ene or chl orobenzene, or ethyl acetate, dinethylformam de,
hexanet hyl phosphoric triam de, acetonitr.ijge, acetone, dinethoxyethane or
pyridine. It is also possible to use m xtures of the above 25 nentioned
solvents. Particular preference is given to dichloronethane for the first

step and to ady of. . ur &l Ihe st ep.
" Sui tabl e bas esfg;aé’?aa%gpg?feélgh?é}ﬁg%d?{ehgﬁg?tﬂﬂ%wg@%? ogﬂgéﬁgfﬂeﬁflg@ﬂgs"
al koxi des, sugliclpas, fof exanepie,npiethylanint. Prefereded idegiven potrivtlgilanine, pyridine
tert-butoxide, or cyclic amnes, such as, WO 02/098879 PCT/EP02/ 05436 13
for exanpl e, ané/effimqﬁwl%wpm%; di met hyl am nopyri di ne or
(C1-CA4)-al kyl am nes, such as, for exanple, triethylamne. Preference is
given to triethylam ne, pyridine and/or dinethylamnopyridine. 5 The base
is generdl |y érhplbaseds gemerally easpdopret] imén dmaount of fromn It moltordohel, prefefrablyafibm f r om

Formita (V). TbnpL8 e Saperaraed b Ot eryause SRR Bimitla o -

relatively wide range. In general, the reaction is carried out in a range
of from-20C to 200C, preferably of 10 fromOC to 100C. The conpounds of
‘the general f dmheupastionempesattre an generalleb Mapigd withingcrelagivelyage sznge. e

prepared by C%%B&Eﬁ?iﬁé PR {ARYS carried out in a range of from -20°C to 200°C, preferably of
10 from 0°C to 100°C.

The compounds of the general formulae (VI) and (VIII) are known per se, or they can

be prepared by customary methods.

15 The compounds of the general formula (III) are known or can be prepared by

reacting compounds of the general formula (IX)

RLY Ix)
20 in which
R! is as defined above, and
Y represents a cyano, carboxyl, methoxycarbonyl or ethoxycarbonyl group,
25

with ammonium chloride in toluene and in the presence of trimethylaluminium in
hexane in a temperature range of from -20°C to room temperature, preferably at 0°C
and atmospheric pressure, and reacting the resulting amidine, if appropriate in situ,
with hydrazine hydrate.

30



15 The conpounds of the general fornula (111) are known or can be prepared
by reacting conpounds of the general formula (1 X) RL-Y (1 X) 20 in which Rl
is as defined above, and Y represents a. cyano, carboxyl ar bonyl
or et hoxy®Q B group, 25 with amoni um chloride in torﬁgﬁg&zﬁéﬁi n the
presence of trinmethylalumniumin hexane in a tenperature range of from
-20C to roomtenperature, preferably at. {4 and atnospheric pressure, and
reacting the resulting amdine, if appropriate in situ, wth hydrazine
hydrate. 30 WO 02/098879 PCT/ EP02/ 05436 -14 The conpounds of the general

et hods. \ The eBESSRAETSt BE eclial RkBOTy Bre RAGPRES s of iy IR e
resident in tprepared by oistenas nethodsiman neutrophils and di splay an especially

favourabl e binding profile versus the PDE 4 high affinity site, binding to
which is made responsible for side effects |like emesis. One neasured

functional co & of Bies gérlehil Dokrh @l MRMmbibin T PDEA RsideHPH g de
ani on product ?gﬁcvgg{bsstﬁ? rru?at edghunqn neut _r(;!))ahi |'s. 10 The conpounds of the
general §or nuembignes af liumeane hentrophits endoidisplay am espsdialyfayqusable binding
profile versus the PDE 4 high affinity site, binding to which is made responsible for
side effects like emesis. One measured functional consequence of this inhibition was

inhibition of superoxide anion production by stimulated human neutrophils.

10 The compounds of the general formula (I) can therefore be employed in medicaments
for the treatment of inflammatory processes, esp. acute and chronic inflammatory

processes, and/or immune diseases.

The compounds according to the invention are preferably suitable for the treatment
15 and prevention of inflammatory processes, i.e. acute and chronic inflammatory
processes, and/or immune diseases, such as emphysema, alveolitis, shock lung, all
kinds of chronic obstructive pulmonary diseases (COPD), adult respiratory distress
syndrome (ARDS), asthma, bronchitis, cystic fibrosis, eosinophilic granuloma,
arteriosclerosis, arthrosis, inflammation of the gastro-intestinal tract, myocarditis,
20 bone resorption diseases, reperfusion injury, Crohn's disease, ulcerative colitis,
systemic lupus erythematosus, type I diabetes mellitus, psoriasis, anaphylactoid
purpura nephritis, chronic glomerulonephritis, inflammatory bowel disease, atopic
dermatitis, other benign and malignant proliferative skin diseases, allergic rhinitis,
allergic conjunctivitis, vernal conjunctivitis, arterial restenosis, sepsis and septic
25 shock, toxic shock syndrome, grafts vs. host reaction, allograft rejection, treatment of
cytokine-mediated chronic tissue degeneration, rheumatoid arthritis, arthritis,
rheumatoid spondylitis, osteoarthritis, coronary insufficiency, myalgias, multiple
sclerosis, malaria, AIDS, cachexia, prevention of tumor growth and tissue invasion,
leukemia, depression, memory impairment and acute stroke. The compounds
30 according to the invention are additionally suitable for reducing the damage to infarct

tissue after reoxygenation.



for the treatnment of inflammatory processes, esp. acute and chronic

i nfl ammat ory processes, and/or inmune di seases. The conpounds according to
the invention are preferably suitable for the treatnment _15 and prevention
of infl anW®x309883¢ ocesses, i.e. acute and chronic infl anhaVEF318cesses,
and/ or i mmune di seases, such as enphysema, alveolitis, shock |lung, all

ki nds of chronic obstructive pul nonary -disseases (COPD), adult respiratory
di stress syndrone (ARDS), asthma, bronchitis, cystic fibrosis,

eosi nophilic granul oma, arteriosclerosis, arthrosis, inflammtion of the
gastro-intestinal tract, nyocarditis, 20 bone resorption diseases,
reperfusion injury, Crohn's disease, ulcerative colitis, systemc |upus
eryt hemat osusThd y@fipdunds @ doremulard) lactarding pe ahé asieatiomoapby lwed as dctiveur pur a

nephritis, chronic glonerul ongphritis, (nfl tory b | . di sease, atopic
dor mat i {1, ORTEOURIPEROBHE RIS RERLCYROPY PERSERYS. Har fhif dheycsel be
al lergic - rhipiths intditeSustomaSORiHMEEdnS shéts as WBIeRalcoStOditdblets, iasidsbIs,

arterial restenosis, sepsis and’septic 25 shock, toxic shock syndrong,
grafts v§. hopills, gramilesyrsyrups,| enplsions, sugpessionsnand: sadutionsrin aknown manner

cyt oki ne-medi at.ed. chroni c tissue de LQn,. L 0j t Briet |
arthritis, rYeYnHEr6 Bo% 5Wd§ﬁalr[“|as ,uggé&%géﬁﬁ relxglpgégg?%rggggr%%' Pf\egélf? l?W’ci ency,
nyal gi as, mul mh%ﬁpo@ﬂkﬁé@ﬁdiﬁ% tonthé Bivemtionrdseddrerdiaxanamannesieh thav thedf t unor
growt h and tissue Invasion, eukem a, depression, nmenory i rrpfai rent and
acut e stroke. congenteatian du tepstota) mixiuse a5 ARproximately Pwvionnpadxinatelyadiottonal | y

suitabl e 10r L gdueiag hiGydam Hferbfa, 1alE debendbAIThHRe BRPordRRIKERARY O VO

10 of the medicament.

The above-mentioned formulations are produced, for example, by extending the
active compounds with solvents and/or excipients having the above properties,
where, if appropriate, additionally emulsifiers or dispersants and, in the case of water

15 as the solvent, alternatively an organic solvent, have to be added.

Administration is carried out in a customary manner, preferably orally, transdermally
or parenterally, for example perlingually, buccally, intravenously, nasally, rectally or
inhalationally.
20

For human use, in the case of oral administration, it is recommendable to administer
doses of from 0.001 to 50 mg/kg, preferably of 0.01 mg/kg - 20 mg/kg. In the case of
parenteral administration, such as, for example, intravenously or via mucous
membranes nasally, buccally or inhalationally, it is recommendable to use doses of

25 0.001 mg/kg - 0.5 mg/kg.

In spite of this, if appropriate, it may be necessary to depart from the amounts
mentioned above, namely depending on the body weight or the type of administration

" route, on the individual response towards the medicament, the manner of its °
30 formulation and the time or interval at which administration takes place. Thus, in

some cases it may be sufficient to manage with less than the above mentioned



The conpounds of fornmula (1) according to the invention can be used as
active conpound conponents for the production of nedicanents. For this,
they can be converted into the customary formul ations s P taplets,
coat ed t MPLR/MAI8Her osols, 5 pills, granules, syrups, erru?g /gﬁ 105 spensi ons
and solutions in a known manner using inert, non-toxic, pharmaceutically
sui tabl e exci pients or solvents. Prefera.y, the conpounds according to
the invention are used here in an anount such that their concentration in
the total mxture is approximately 0.5 to approxi mately 90% by weight, the
concentration,.inter gal| Is g ' Lagdycati on
10 of 't he. medrRuenhpE g A BEF A ERLpAR mIEmERIGRERRCHOGcbaRUCR .
exanpl e, by et edicage tdfe theaadinidsteatiopoof dslativelp kogey eamtomn@n dit omaexie pi ent s

havi ng the above properties, . ere, if appraopriate, additionally

emul sifiers dlecm'éftf@ﬂ%t&ﬁf%i’é{m\,,m?sﬁ 1@tﬁée@5§ém§$ld§@t@ses quer the Gaupse Of the ¢ |
al ternativel yda?)” organi ¢ solvent, have to be added. Admi nistration is
carried out in“a customary manner, preferably orally, transdermally or

parentersally, for exanple perlingually, buccally, intravenously, nasally,
rectally or ir;palsgt_it?nally. 20 For human use, in the case of oral

adm ni strati s—tacomendabl e to adm nister doses of fromO0.001 to
50 ngy/ kg, preferably of 0.01 ng/kg - 20 ng/kg. In the case of parenteral
adm ni stration, such as, for exanple, intravenously or via nucous

nenbr anes nashl | y,Prepasation of hymap RN ational Iy, it is recommendabl e to use
doses of 25 0.001 ng/kg - 0.5 ng/kg.

10 Human PMN (polymorphonuclear neutrophil leucocytes) are readily purified
from peripheral blood. Phosphodiesterase. in these cells is predominantly
located in the membrane fraction. Inhibitory potency of compounds against
this prepalration correlate well with the anti-inflammatory activity as measured
by inhibiton of superoxide production.

15
Blood was taken. from healthy subjects by venous puncture and neutrophils
were purified by dextran sedimentation and density gradient centrifugation on

Ficoll Histopaque and resuspended in the buffered medium.
20 2. Assay of human PMN phosphodiesterase

This was performed as a particulate fraction from human PMN essentially as
described by Souness and Scott [Biochem. J. 291, 389-395 (1993)].
Particulate fractions were treated with sodium vanadate/glutathione as

25 described by the authors to express the descrete stereospecific site on the
phosphodiesterase enzyme. The prototypical PDE 4 inhibitor, rolipram, had
an ICsq value in the range 450 nM-1500 nM, thus defining this preparation as
the so-called “low affinity” [L] form. The preparation examples had ICso
values within the range of 0.1 nM - 10,000 nM.

30

3. Inhibition of FMLP-stimulated production of superoxide radical anions



In spite of this, if appropriate, it may be necessary to depart fromthe
anounts nentioned above, nanely dependi ng on the body wei ght or the type
of adm nistration route, on the individual response towards the

medi camenWO a29888ttinner of its 30 fornul ation and the ti nBCHEPQZEE6val at
whi ch adm ni stration takes place. Thus, in sone cases it may be sufficient
to manage with I ess than the above mentijgned WO 02/098879 PCT/ EP02/ 05436
-16 m ni mum anmount, while in other cases the upper limt mentioned nust be
exceeded. In the case of the adm nistration of relatively |arge anounts,
it may be recomnendable to divide these into several individual doses
over the course of the day. 5 Test descriptions 1. Preparation of human
PWN 10 Human PMN ( ear! | i ) [=%:Yo NIV}
puri 1 ed Trom pertGlePaIAPTJORE amut HRAL bith Syeambine S (A2 gaorh
predom nant |y | ocht ectlls of a mscretitre phate: Gompoundsraccondinigttiotthe jnveutiamwereof
conpounds agai nst t.his pyepar.atiqn_corral Il wiith the ..
anti-inflammatory aé’é?‘i it t{’mgtgylnﬁ"g@l??%@ {Iﬁ‘i’g{)ﬁh B‘F‘P%‘H‘%W“&?J‘E‘&"&i‘a%ged
productigon. 15 Bl ofsh Wesniak @0 uM, the DMSO thiceatddtionohs RY%wenausll pelist ur e

and neutrophils were purjfied by dextran sedingntation and density
gradi ent centri f ughfi¢rcadditien of cytochalasin b (5 pug x ml™) the plate was incubated for 5

min at 37°C. Neutrophils were then stimulated by addition of 4 x 108 M
FMLP (N-Formyl-Met-Leu-Phe) and superoxide generation measured as
superoxide dismutase inhibitable reduction of cytochrome C by monitoring
10 the ODsso in a Thermomax microtitre plate spectrophotometer. Initial rates
were calculated using a Softmax kinetic calculation programme. Blank wells

contained 200 units of superoxide dismutase.

The inhibition of superoxide production was calculated as follows:

15
[1-(Rx - Rb)]
x 100
(Ro -Rb)
Rx = Rate of the well containing the compound according to the invention
Ro = Rate in the control well
20 Rb = Rate in the superoxide dismutase containing blank well

The preparation examples had ICsy values within the range of 0.1 nM -
10,000 nM.

25 4 Assay of binding to the rolipram binding site (PDE 4 high affinity site; "H-

PDE 4 form") in rat brain membranes

The activity of compounds on the PDE 4 high affinity site ("H-PDE 4 form")

is readily measured by determining their potency for displacement of H]-



Fi col | Hi stopaque and resuspended in the buffered medium 20 2. Assay of
human PMN phosphodi esterase This was perfornmed as a particulate fraction
from human PWN essenti ally as described by Souness and Scott [Bi ochem J.
291, 389-3%5? ?019% Particul ate fractions were treat ed PUTIEPOZOEBAUM
vanadat e/ gl'u one as 25 described by the authors to express the descrete
stereospecific site on the phosphodi este éase enzyne. The prototypi cal PDE
4 inhibitor, rolipram had an IC50 valué'tnh the range 450 nM 1500 nM
thus defining this preparation as the so-called "low affinity” [L] form
The preparation exanples had 1C50 values within the range of 0.1 nM -
10,000 nM 30 3. | npglipednh Gomoits BindiRg sit¢ inatbrain mewbraaes. dyetivity atghs dieiite

radi cal ani ons WD 02/.098879, PCT/ EP02/ 0543 m"'s)
were nixed with cyt Se# 'E?E‘ef%?gﬁél qﬁﬁw}gﬁuﬁw gr}’hbﬁdééngrf)é ?‘%?lé

pl ate. Conpounds acggfdidéionOndubéa nd¥meiison were added in di met hyl

sul phoxi de (DVMSO). Conpound concentration ranged 5 from2.5 nMto 10 M the

DVSO concentration was 0.1%v/v in all wells. After addition of

IR0 e i A B Oy e

Neut r ophi we tion 4 x 10
(N- For nyl - Met - Leu- Pigehneidedl etal{Enn ¥i Rimngmobrmﬂ l@ﬁ-lr}éﬂﬂ%ﬂd as superoxi de
di snut ase i nhi bitable reduction of cytochronme C by nonitoring

5. Lipopolysaccharide (LPS) - induced neutrophil influx into rat lung

10  Intranasal administration of LPS to rats causes a marked influx of neutrophils
into the lungs measurable by histological or biochemical (myeloperoxidase
content of the cell pellet) analysis of the bronchoalveolar lavage fluid 24 h
later. Rats were treated with test compound or vehicle administered by the
‘oral route 1 h prior to and 6 h after administration of intranasal LPS. 24 hours
15 later animals were euthanatized and their lungs lavaged with PBS (phosphate

buffered saline). Neutrophil and total cell numbers were analysed.
6. Emetic potential in the marmoset

20 Vehicle or test compound was administered by the oral route to conscious
marmosets. Animals were observed for emetic episodes or abnormal
behaviour for 1 h post dosing. In some experiments, if no adverse response
was seen, a separate group of animals was tested at 2 log dose higher until
emesis or abnormal behaviour was observed. The highest dose at which no

25 abnormal behavior or emetic episodes occurred was recorded as the NOEL.



10 the OD550 in a Thernomax mcrotitre plate spectrophotoneter. Initial
rates were calculated using a Softmax kinetic cal culation programe. Bl ank
wel I's contained 200 units of superoxide di snutase. The inhibition of

super oxi davVQPLEA8EI on was cal cul ated as fol lows: 15 [1 - (R&I/EPOR§46 % 100
(Ro - Rb) Rx = Rate of the well containing the conpound according to the
invention Ro = Rate in the control wel| ;g0 Rb = Rate in the superoxide

di snut ase containing blank well The preparation exanpl es had | C50 val ues
within the range of 0.1 nM- 10,000 nM 25 4. Assay of binding to the

rol i pram bi ndi gg{ site EP% 4 high affinity site; "H PDE 4 form') in rat
brai n nmenbran $ ¢ ds,¢ conpounds on the PDE 4 high affinity site

("HPDE 4 form') is readily neasured by determ ning their potency for
di spl acenent of [3H WD 02/098879 PCT/ EP02/ 05436 -18 5 5.
LC-MS method A:

LC-parameters solution A acetonitrile
5 solution B 0.3 g 30% HCV] water
column oven 50°C;

column Symmetry C18 2.1 x 150 mm

gradient : time [min] %A %B flow [ml/min]
0 10 90 0.9
10 3 90 10 1.2
6 90 10 1.2

LC-MS method B:
LC-parameters solution A acetonitrile / 0.1% formic acid
solution B water / 0.1% formic acid
15 column oven 40°C;

column Symmetry C18 2.1 x 50 mm

gradient : time [min] %A %B  flow [ml/min]
0 10 90 0.5
4 90 10 0.5
20 6 90 10 0.5
6.1 10 90 1.0
7.5 10 90 0.5

GC-MS method A:
Column: HP-5 30 m x 320 um x 0.25 pum
25 Carrier Gas: Helium
Mode: Constant flow, initial flow: 1.5 ml/min
Ovenramp: initial temp: 60°C
initial time: 1 min
rate: 14°C/min up to 300°C, then 300°C 2 min
30



10 15 6. 20 25 rolipramfromits binding site in rat brain nmenbranes.
Activity at this site is believed to be a neasure of side effect potenti al
(e.g. stinmulation of stomach acid secretion, nausea and enesis). The
rol i pram BWOMR02E8E t e assay was performed essentially as PEHEPQ2&6 by
Schneider et al. [Eur. J. Pharmacol. 127, 105-115 (1986)].

Li popol ysaccharide (LPS) - induced neutreghil influx into rat |ung

I ntranasal admi nistration of LPS to rats causes a marked influx of
neutrophils into the |ungs nmeasurabl e by histological or biochem cal
(nmyel oper oxi das cont, f the ce el | anal ysi s ,‘f t he

br onchoal veol altlrﬁ?s& P‘F‘{ ﬁ'g‘ﬁ“"ﬁ?’ IJPQ? E@%’%atw 16 Go F‘@BS Wererppplied:
conpound or Ve n@d,?ﬂ yvad BErfimBy ohrlﬂxcg%eﬁbl BQUf& flash cRfonftogkdphMhe6 h

after adm ni st rati o i ntranasal LPS hours later aninmals were

eut hanat i zed amsdaltconditionsuwers followeded dedcrihedBStillo Ho@rgh &hem. $3:12083 é197§)1| i ne).
Neut r ophi | and 1ot al th
mar moset | veni dristisss pE SiohleBHERALS R ReRARI X eiohiBh nd bt b, o°

CONscCi oUg  ManEes ed Eluarke)i Uess sp&ﬁ@ethB&Wi&ed'eﬁafonemfd éxe@fitd OftRS ap argdhnor nal

behavi our for I h post dosing. In sone _experinents, if no adverse response
. atmosphere and under anhydrous conditions.

Abbreviations:
10 HPLC = high performance liquid chromatography -
MS = mass spectroscopy
NMR = nuclear magnetic resonance spectroscopy
15
LC-MS = liquid chromatography combined with mass spectroscopy
GC-MS = gas chromatography combined with mass spectroscopy
20 MeOH = methanol
DMF = N, N-dimethylformamide

DMSO = dimethylsulfoxide



was seen, a separate group of animals was tested at '/Y | og dose higher
until enesis or abnornmal behavi our was observed. The hi ghest dose at which
no abnornmal behavior or enetic episodes occurred was recorded as the NOCEL.
WO 02/ 098902098870kt eri al s and Met hods PCT/ EP02/ 05436 LEWKERBOAGE A:

LC- paraneters solution A acetonitrile solution B 0.3 g 30% HCl /I water
colum oven 50C, colum Symetry C18 2..h;x 150 nm gradient : time [mn] %A
98 flow [mM/mn] 5 010900.9 390101.2 690101.2 10 LC MS net hod B:

LC- paraneters solution A acetonitrile / 0.1%formc acid solution B water/

0,
0.1 %formc gartmgﬁ'ﬁlterla oven 40C,

Example 1A
5 2-(Acetylamino)bgtanoic acid
CH,
HO NH
_ © 0™ "CH,

163 g (1,58 mol) 2-aminobutanoic acid are dissolved in acetic acid, and 242 g
10 (2,37 mol) acetic anhydride are added dropwise. The mixture is stirred for 2 h at
100°C until completion of reaction, then the solution evaporated to dryness in vacuo.
The solid residue is suspended in ethyl acetate, filtered and washed with diethyl

ether.

Yield: 220 g (96%)
15 'TH-NMR (Methanol-ds): & = 0,97 (t, 3 H), 1,65-1,93 (m, 2 H), 1,99 (s, 3 H), 4,29 (g,

1 H) ppm. |

Example 2A
20 Ethyl 3-(acetylamino)-2-oxopentanoate

CH,
LI
)O N” “CH,
o)
o

9,2 g (63,4 mmol) 2-(Acetylamino)butanoic acid are suspended in 120 ml tetra-
25 hydrofurane and heated to reflux together with 15,0 g (190 mmol) pyridine and a bit



colum Symetry C18 2.1 x 50 nm gradient : time [mn] YA %8 flow [m/ m n]
15 010900.5 490100.5 690100.5 6.110901.0 7.510900.5 20 GC- M5 net hod A
Colum: HP-5 30 mx 320 mx 0.25 pm Carrier Gas: Helium Mde: Constant
flow, iniWod0e8ay 1.5 m/nmin Oven ranp: initial tenp: PEHENHHCA tine:
1 mnrate: 14Cmn up to 300C, then 300C 2 mn 25 30 WO 02/098879

PCT/ EPO2/ 05436 -20 Unl ess specified otheyw se, the foll ow ng

chromat ographi ¢ conditi ons were applied: chromatography was perforned on
silica gel Si 60; for flash chromatography, the

of N,N-dimethylaminopyridine. While heating at reflux, 17,3 g (127 mmol) ethyl
chloro(oxo)acetate are added dropwise. The reaction mixture is heated at reflux until
no more evolution of gas can be observed. After cooling down to room tempcrattﬁe,
the reaction mixture is added to ice water and the organic phase extracted with ethyl
5 acetate. The dried organic phase is evaporated to dryness in vacuo, dissolved in

ethanol and the solution directly used for the next reaction.

Example 3A

10 3-Bromobenzenecarboximidamide hydrochloride

HNa_NH,

x HCI

Br

1,18 g (22 mmol, 2 equiv.) ammonium chloride are suspended in 40 ml of dry
15 toluene under an argon atmosphere, and the mixture is cooled to 0°C. 11 ml
(22 mmol, 2 equiv.) of a 2M solution of trimethylaluminium in hexane are added
dropwise, and the reaction mixture is stirred at room temperature until no more
evolution of gas is observed. After addition of 2,0 g (11 mmol, 1 equiv.) 3-bromo-
benzonitrile, the mixture is stirred at 80°C bath temperature over night. It is then
20 cooled down to 0°C and 50 ml of methanol are added with subsequent stirring of 1
hour at room temperature. After filtration, the solid is washed with methanol for
several times, the solution is evaporated to dryness in vacuo and the residue washed
with methanol.
Yield: 2.02 g (78%)
25 'H-NMR (DMSO-ds, 300 MHz): & = 7,6 (m, 1H), 7,8 (m, 1H), 8,0 (m, 1H), 8,1 (s,
1H) ppm.



usual conditions were followed as described in Still, J. Og. Chem 43,
2923 (1978); m xtures of dichloronethane and net hanol or cycl ohexane and
et hyl acetate were 5 used as eluants. Unless specified otherw se, reactions
wer e execwigob/avgsior an argon atnosphere and under anhydrr@agsErogyosdsd i ons.
Abbrevi ations: 10 HPLC = high performance |iquid chromat ography M5 = nmass
spectroscopy NVR = nucl ear magnetic resgagr)ce spectroscopy 15 LC-MS =

| i qui d chromat ography conbi ned with mass“Spectroscopy GC-MsS = gas

chr omat ogr aphy conbi ned with mass spectroscopy 20 MeOH = net hanol DW =

N, N-di met hyl f or mami de DMSO = di net hyl sul f oxi de WD 02/ 098879 PCT/ EP02/ 05436
-21 Starting Wxampledd Exanple 1A 5 2-(Acetyl anmino)butanoic acid HO 163 g
(1,58 nol) 2-am nobutanoic acid are dissolved in acetic acid, and 242 g 10
(2,37 nol) acetic anhydride are added dropwi se. The m xture is stirred for
2 h at 4-Fluorobenzenecarboximidamide hydrochloride

HNs_NH,

x HCI

In analogy to the procedure for Example 3A, 2,0 g (16,5 mmol) 4-fluorobenzonitrile
and proportionate amounts of the other reagents are used.
Yield: 2.9 g (100%)

10 'H-NMR (DMSO0-dg, 200 MHz): & = 7,5 (m, 2H), 8,0 (m, 2H) ppm.

Example SA

Cyclopropanecarboximidamide hydrochloride
15
HNs_NH,

x HCI

In analogy to the procedure for Example 3A, 6,71 g (100 mmol) cyclopropanecarbo-
nitrile and proportionate amounts of the other reagents are used.

20 Yield: 7.3 g (61%)
GC/MS (method A): retention time 3.42 min., m/z 85,1 [M+H]"



100C until conpletion of reaction, then the solution evaporated to dryness
in vacuo. The solid residue is suspended in ethyl acetate, filtered and
washed with diethyl ether. Yield: 220 g (96% 15 'H NVR (Methanol -d4): S =
0,97 (t, WQH2/0988765-1,93 (m 2 H), 1,99 (s, 3 H), 4,29 (BCTERQS43§Hm
Exanpl e 2A 20 Ethyl 3 -(acetyl am no)-2-oxopentanoate 9,2 g (63,4 mol)

2- (Acetyl am no) but anoi c acid are suspendgd.in 120 ml tetra- 25 hydrofurane
and heated to reflux together with 15,0 g (190 nmol) pyridine and a bit WO
02/ 098879 PCT/ EP02/ 05436 -22 of N, N-di net hyl am nopyridine. While heating at
reflux, 17,3 & ngg ﬂgvl) ethyl chl oro(oxo)acetate are added dropw se. The
reacti on m xt ated at reflux until no nore evolution of gas can be
observed. After cooling down to roomtenperature, the reaction mxture is
added to ice water and the organic phase extracted with ethyl 5 acetate.
The dried org&hvbp%ﬁﬁﬁemb@ﬂ@ hlgridg yness in vacuo, dissolved in

et hanol and the solution dlrectly used for the next reaction. Exanple 3A 10

3- Bronobbenzenecar boxi m dam de hydrochloride HN , NH2 x HC
H

NH,
x HCI

In analogy to the procedure for Example 3A, 7,51 g (79,0 mmol) cyclopentane-
carbonitrile and proportionate amounts of the other reagents are used.
Yield: 3.9 g (33%)

10 LC-MS (method A): retention time 0.42 min., m/z 113 [M+H]"

Example 7A

2,2-Dimethylpropanein1fdamidc hydrochloride

15
NH - xHel
H,C
H,C K
3 CH,
In analogy to the procedure for Example 3A, 8,31 g (100 mmol) pivalonitrile and
proportionate amounts of the other reagents are used. The crude product is used in
20 the next step without further purification.

Yield: 6 g crude product



1,18 g (22 mol, 2 equiv.) anmmonium chl oride are suspended in 40 m of dry
15 tol uene under an argon atnosphere, and the mxture is cooled to 0C. 11
m (22 mmol, 2 equiv.) of a 2Msolution of trinethylalum niumin hexane are
added dr v{©W2498887and the reaction mixture is stirred at PEABRPOUIIE at ur e
until no nore evolution of gas is observed. After addition of 2,0 g (11
mmol, 1 equiv.) 3-brono- benzonitrile, the-mxture is stirred at 80C bath
tenperature over night. It is then 20 cooled down to OC and 50 m of

nmet hanol are added with subsequent stirring of 1 hour at roomtenperature.

After filtratgon fe solid is washed with nethanol for several tines, the
solution is to dryness in vacuo and the residue washed wth
met hanol . Yield: 2.02 g (78% 25 H-NI\/R(DIVISOdG 300 MHz): 8 = 7,6 (m 1

H, 7,8 (m 1 0 (m 1H 1 (s, H ppm WD 02/098879

PCT/ EP02/ 0543@)‘%23["12%%{7%4180’54@4?5‘1*13 \élﬁecar boxi m dami de hydrochl ori de
HNC .NH2 5 x HClI In analogy to the procedure for Exanple 3A, 2,0 g (16,5
mmol ) 4-fluorobenzonitrile and proportionate amounts of the other reagents

are used. H « HClI
NH,

NO,

In analogy to the procedure for Example 3A, 30,0 g (203 mmol) 3-nitrobenzonitrile
and proportionate amounts of the other reagents are used.
Yield: 24.5 g (47%)

10 LC-MS (method A): retention time 0.40 min., m/z 166 [M+H]"

Example 9A

1-Naphthalenecarboximidamide hydrochloride

15
NH,
O NH  xHCI
14 g (261 mmol, 2 equiv.) ammonium chloride are suspended in 150 ml of dry
toluene under an argon atmosphere, and the mixture is cooled to 0°C. 130 ml
20 (260 mmol, 2 equiv.) of a 2M solution of trimethylaluminium in hexane are added

dropwise, and the reaction mixture is stirred at room temperature until no more
evolution of gas is observed. After addition of 20 g (130 mmol, 1 equiv.) 1-cyano-
naphthalene, the mixture is stirred at 80°C bath temperature over night. The mixture

is cooled and poured into a slurry of silica in methylene chloride. After filtration, the



Yield: 2.9 g (100%9 10 'H NWR (DVMSO-d6,200 MHz): S =7,5 (m 2H), 8,0 (m
2H) ppm Exanpl e 5A Cycl opropanecar boxi m dam de hydrochl ori de 15 HNC/ NHZ x
HCl In analogy to the procedure for Exanple 3A, 6,71 g (100 mmlgé)ﬁ

cycl opr opa¥28298%° nitrile and proportionate amounts of tF¢dTFOHEN3G eagent s
are used. 20 Yield: 7.3 g (61 %9 GO M (nmethod A): retention tinme 3.42
mn., mz 85 1 [ MH + WO 02/ 098879 PCT/ EP®2/ 05436 5 Exanpl e 6A -24

Cycl opent anecar boxi mi dam de hydrochl oride In analogy to the procedure for
Exanple 3A, 7,51 g (79,0 mml) cycl opentane- carbonitrile and proportionate

SO O Gt B SRABR R0 e it ol et et o
in vacuo and the residue washed with methanol. The combined filtrates are pooled
and stirred in a mixture of methylene chloride containing 10% methanol.
_ Yield: 9.88 g 37%)
5 'H-NMR (DMSO-ds, 300 MHz): & = 7,6-7,8 (m, 4H), 8,0 (d, 1H), 8,1 (m, 1H), 8,2
(d, 1H) ppm, 9,5 (br s, 4H) ppm.

Example 10A

10 N-{1-[3-(3-Bromophenyl)-5-ox0-4,5-dihydro-1,2,4-triazin-6-yl}propyl}acetamide

Br

2,02 (8,6 mmol, 1 equiv.) 3-bromobenzenecarboximidamide hydrochloride are sus-
15 pended in 50 ml of ethanol and 1,47 g (10,2 mmol, 1,2 equiv.) hydrazine hydrate are

added. After stirring at room temperature for 1 hour, 2,59 g (13 mmol, 1,5 equiv) of

the compound of Example 2A, dissolved in 10 ml of ethanol, are added. The reaction

mixture is stirred at 80°C (bath temperature) for 4 hours and then at room

temperature over night. The mixture is evaporated to dryness in vacuo and the
20 product is purified by chromatography (flash or column chromatography or

preparative HPLC).

Yield: 758 mg (25%)

'H-NMR (DMSO-ds, 200 MHz): § = 0,9 (t, 3H), 1,6 (m, 1H), 1,8 (m, 1H), 1,9 (s,

3H), 4,9 (m, 1H), 7,5 (m, 1H), 7,8 (m, 1H), 8,0 (m, 1H), 8,2 (m, 2H), 14,1 (br. s, LH)
25 ppm.



2, 2- Di met hyl pr opanei m dam de hydrochloride NH H3C H3C NH2 x HO 1In

anal ogy to the procedure for Exanple 3A, 8,31 g (100 mmol) pivalonitrile
and proportionate anmounts of the other reagents are used. The crude
product | V8288 20 the next step without further pur PEFERIYBAS Yiel d: 6

g crude product WO 02/098879 PCT/ EP02/ 05436 5 -25 Exanpl e 8A
3- Ni trobenzenecar boxi m dam de hydrochl orsfle NH NO2 NH2 x HCI

In analogy to

the procedure for Exanple 3A, 30,0 g (203 mmol) 3-nitrobenzonitrile and
proportionate anmounts of the other reagents are used. Yield: 24.5 g (47%

Example 11A

N-{1-{3-(4-Fluorophenyl)-5-oxo-4,5-dihydro-1,2,4-triazin-6-yl]propyl } acetamide

CH3
LR
HN | lNi CH3

>~ N

In analogy to the procedure for Example 104, 2,0 g (11,4 mmol) 4-fluorobenzene-

carboximidamide hydrochloride and proportionate amounts of the other reagents are

used.
10 Yield: 1.47 g (44%)

'H-NMR (DMSO-d¢, 300 MHz): § = 0,9 (t, 3H), 1,6 (m, 1H), 1,8 (m, 1H), 1,9

(s, 3H), 4,9 (m, 1H), 7,5 (m, 2H), 8,1 (m, 3H), 14,1 (br. s, 1H) ppm.

Example 12A

15
N-{1-[3-(3-Fluorophenyl)-5-ox0-4,5-dihydro-1,2,4-triazin-6-yl|propyl }acetamide
CH,
Q 0
HN Y u)j\CHs
> N
F
20 In analogy to the procedure for Example 10A, 2,0 g (11,4 mmol) 3-fluorobenzene-

carboximidamide hydrochloride and proportionate amounts of the other reagents are

used.



10 LGMS (nmethod A): retention tinme 0.40 mn., mz 166 [MH + 15 NH x HCl
14 g (261 mmol, 2 equiv.) ammonium chloride are suspended in 150 m of dry
t ol uene under an argon atnosphere, and the m xture is cooled to OC. 130 ni
20 (260 nWO102/09882%uiv.) of a 2M sol ution of trinethyl al uBCHEBMHISM%hexane
are added dropw se, and the reaction mxture is stirred at room
tenperature until no nore evolution of.ogas is observed. After addition of
20 g (130 mml, | equiv.) 1-cyano- naphthal ene, the mxture is stirred at
80C bath tenperature over night. The mxture is cooled and poured into a

slurry of sily ne chloride. After filtration, the Exanple 9A I
- Napht hal enec ‘F@o?ﬁﬁ“@gw}e hydrochl oride NH2 WO 02/098879 PCT/ EP02/ 05436

26 solid is VigsRMR OMSOWES, BG@MH;DQB =509€(f a.dm;n,me(sn m)mss nutllH)mOS(s

evaporated to dryness _in_vacuo esi due met hano The

conbi ned fil t3Bi 489 @ndHobbdm, thd7 Zl(linr Uéll 7,31(15’ hH)et7u? énoiH)n&%Sﬁ éﬁ'é»

chl ori de contgin thanol. Yield: 9.88 g (37% 5 'H NWR (DVBO- d6,
300 MHz): S ﬁﬁ@?% gﬁ{%{}? 8,0 (d, 1H), 81 (m 1H, 8,2 (d, 1 H ppm
9,5 (br ss, 4H) ppm .

Example 13A

N-{1-[3-(3-Chlorophenyl)-5-0x0-4,5-dihydro-1,2 4-triazin-6-yl]propyl }acetamide

CH,
Q 0
HN™ Y H/U\CH3
> N
N

10 Cl
In analogy to the procedure for Example 10A, 1,5 g (7,9 mmol) 3-chlorobenzene-
carboximidamide hydrochloride and proportionate amounts of the other reagents are
used.

15 Yield: 441 mg (18%)

'H-NMR (DMSO-ds, 300 MHz): & = 0,9 (t, 3H), 1,6 (m, 1H), 1,8 (m, 1H), 1,9 (s,

3H), 4,9 (m, 1H), 7,6 (m, 1H), 7,7 (m, 1H), 8,0 (m, 1H), 8,1 (m, 1H), 8,2 (d, 1H),

14,1 (br. s, 1H) ppm.

20 Example 14A

N-{1-[3-(2-Bromophenyl)-5-0x0-4,5-dihydro-1,2 4-triazin-6-yl]propyl }acetamide




Exanpl e | OA 10N-{
1-[ 3- (3-Bronophenyl ) - 5- oxo- 4, 5-di hydro-1, 2,4-triazi n-6-yl ] propyl }acet am de
CH3 OHNNCH3 H N_ 2,02 (8,6 mol, 1 equiv.)
3- br onobe @ as®oxi m dam de hydrochl ori de are sus- 15 PEAEPA2/HMIG0 M of
ethanol and 1,47 g (10,2 nmol, 1,2 equiv.) hydrazine hydrate are added.
After stirring at roomtenperature for lohour, 2,59 g (13 mmol, 1,5 equiv)
of the conpound of Exanple 2A, dissolved in 10 m of ethanol, are added.
The reaction mxture is stirred at 80C (bath tenperature) for 4 hours and
then at room tenperature over night. The m xkuyre is evaporated to dryness
in vacuo and the 20 product is purifiedby rotgt ography (flash or col um
chromat ography or preparative HPLC). el di} 758]|my (25% ' H NVR (DVSO d6,
200 MHz): 8 = 0,9 (t, 3H, 1,6 (m QU

(m]l1 HH 8, m 2H), 14,1 (br. s,

1H, 7,5 (m 1 H, 7,8 (m 1H, 8,
H 25 ppm WD 02/ 098879 PCT/ EPOR(05486 -7 Exanple 11A

Br

In analogy to the procedure for Example 10A, 1,64 g (7,0 mmol) 2-bromobenzene-

carboximidamide hydrochloride and proportionate amounts of the other reagents are
S used.

Yield: 1.0 g (41%)

LC/MS (B): MS (ES+): 351 (M+H"), retention time 2.34 min.

Example 15A
10

N-[1-(3-Cyclohexyl-5-0x0-4,5-dihydro-1,2,4-triazin-6-yl)propyl]acetamide

15 In analogy to the procedure for Example 10A, 1,50 g (9,2 mmol) cyclohexane-
carboximidamide hydrochloride and proportionate amounts of the other reagents are
used.

Yield: 1.17 g (46%)
'H-NMR (DMSO-dg, 200 MHz): § = 0,9 (t, 3H), 1,2 (m, 3H), 1,5 (m, 3H), 1,8 (m,

20 4H), 1,9 (s, 3H), 2,5 (m, 1H), 4,8 (m, 1H), 8,1 (d, 1H), 13,4 (br.s, 1H) ppm.

H1,9 (s, 3 H, 49 (m
¢

1



N { 1-[3-(4-Fluorophenyl)-5-0xo0-4,5-di hydro-1, 2,4-triazin-6-yl]propyl }
acetamde CH3 H3 5 In analogy to the procedure for Exanple 10A, 2,0 g (11,4
mol ) 4-fl uorobenzene- carboxi m dam de hydrochl ori de and Bro ortl onat e
amount s ofW@b20%88Mer reagents are used. 10 Yield: 1.47 §C 1 NWR
(DVBO-d6, 300 MHz): 8 = 0,9 (t, 3H, 1,6 (m 1H), 1,8 (m 1H), 19 (s,
3H, 4,9 (m 1H), 7,5 .(m 2H),'8,1 (m-34, 14,1 (br. s, 1H) ppm Exanple
12A 15 N { :

1-[ 3-(3- Fl uorophenyl ) - 5- oxo- 4, 5-di hydro-1, 2, 4-triazin-6-yl]propyl} -

acetam de 20 to the procedure for Exanple 10A, 2,0 g (11,4 mol)
3-fl uorobenze%ﬁ%—%i m dam de hydrochl ori de and proportionate anounts of
t he ot her reagents are used. WD 02/098879 PCT/ EP02/ 05436 -28 Yield: 781 ny

L R B bttty 7

(m I H, 82 (d, | , 14,1 (br. s, 1 H ppm
CH,
Q 0
HN™ ﬁJ\cm
>, N
5 Br

In analogy to the procedure for Example 10A, 10,2 g (43,3 mmol) 4-bromobenzene-
carboximidamide hydrochloride and proportionate amounts of the other reagents are
used.

10 Yield: 5.23 g (34%)
'H-NMR (400 MHz, CD;0D): & = 1,01 (t, 3 H), 1,66-1,79 (m, 1 H), 1,91-2,06 (m, 4
H, s at 1,99), 5,02-5,09 (m, 1 H), 7,75 (d, 2 H), 7,93 (d, 2 H) ppm.

Example 17A
15

N-[1-(3-Cyclopropyl-5-oxo-4,5-dihydro-1,2,4-triazin-6-yl)propyljacetamide

20 In analogy to the procedure for Example 10A, 7,30 g (60,5 mmol) cyclopropane-
carboximidamide hydrochloride and proportionate amounts of the other reagents are
used. The crude product is used in the next step without further purification.

Yield: 4.9 g (34%) crude material



5 Exanpl e 13A N-(

1-[ 3- (3-Chl orophenyl ) -5- oxo-4, 5-di hydro-1, 2, 4-tri azi n-6-yl ] propyl)

acetam de 10 CI In analogy to the procedure for Exanple 10A, 1,5 (7,9
nmol ) 3- cWOM29B88A ene- car boxi ni dami de hydr ochl ori de andPEF@SB#Qsi“%nat e
amounts of the other reagents are wused. 15 Yield: 441 ng (18% 'H NWR
(DMSO-d6, 300 MHz): 8 = 0,9 (t, 3H, 1,63(m IH, 1,8 (m 1H, 1,9 (s,
3H, 49 (m I H, 7,6 (m IN, 7,7 (m IH, 80 (m 1H, 8,1 (m IH), 8,2
(d, 111), 14,1 (br. s, 1 H ppm 20 Exanple 14A N { :

1-[ 3-(2- Bronophenyl ) - 5- oxo- 4, 5-di hydro-1, 2, 4-tri azin-6-yl ] propyl }

acetam de WO 02/098879 PCT/ EP02/ 05436 -29 In analogy to the procedure for

Exanpl e 10A, gxf&fpk 184 O nmol ) 2- bronobenzene- car boxi nmi dam de
hydrochl ori de and proportionate anounts of the other reagents are 5 used.

Yield: 1.0 g (41 % LCOM (B): M5 (ES+): 351 (MrH+), retention time 2.34
mn. Exanple 111“-:{'?‘-(3-Cyclopentyl-5-oxo-4,5-dihydro-l,2,4-triazin-6-yl)propyl]acetamide

5
/ﬁ\rj\ )ol\
HN N CH
l H 3
. N

N/

In analogy to the procedure for Example 10A, 3,50 g (23,6 mmol) cyclopentane-

carboximidamide hydrochloride and proportionate amounts of the other reagents are
10 used.

Yield: 1.7 g (27 %)

LC/MS (method A): retention time 1.60 min., m/z 265 [M+H]*

Example 19A
15

N-[1-(3-tert-Butyl-5-ox0-4,5-dihydro-1,2,4-triazin-6-yl)propyl]acetamide

H,C
P
N~ “CH
HaCZ/L\N’N
H,C

20 In analogy to the procedure for Example 10A, 6,0 g (11,0 mmol) 2,2-dimethylpro-
paneimidamide hydrochloride and proportionate amounts of the other reagents are

used.



10 N-[

1- (3- Cycl ohexyl - 5- oxo0- 4, 5-di hydro-1, 2,4-tri azin-6-yl)propyl]acetamde 3 15
In anal ogy to the procedure for Exanple 10A, 1,50 g (9,2 nmmol) cycl ohexane-
car boxi m dg@igdRegandr ochl oride and proportionate amounts ofCHEE2Ep4ier
reagents are wused. Yield: 1.17 g (46% 'H NWR (DVSO-d6, 200 MHz): S =0,9
(t, 34, 1,2 (m 3H, 1,5 (m 3H, 1,8 (. 20 4H), 1,9 (s, 3H), 2,5 (m
1H, 4,8 (m 1H), 8,1 (d, 1H), 13,4 (br.s, 1H) ppm WD 02/098879

PCT/ EPO2/ 05436 -30 Exanple 16A N-{

1-[ 3- (4- Bronophenyl ) - 5- oxo-4, 5-di hydro-1, 2, 4-tri azi n-6-yl ] propyl } acet am de
H3 5 I n anal ogYield 117 (#¥dedure for Exanple 1 OA, 10,2 g (43,3 mmol)

4- br onobenzene:- ox|{ m Lds: i\ de/za5d brtionate anounts of
t he ot her reagleqt@é E‘P?éhg%g‘zghgﬁbd%?g%gﬁ%B g (BJ&{%I—I— NVR (400 MHz,
Cb3dD): S =1,01 (t, 3 H, 1,66-1,79 (m 1 H, 1,91-2,06 (m 4 H s at

1,99), 5,02-5,09 (m | H, 7,75 (d, 2 H, 7,93 (d, 2 H ppm Exanple 17A°
Example 20A .

5
N-{1-[3-(3 -Nitrophenyl)-5-0x0-4,5-dihydro-1 ,2,4-triazin-6-yl]propyl}acetamide

CH,

o o)

>~ N

NO,

10 In analogy to the procedure for Example 10A, 35,0 g (174 mmol) 3-nitrobenzene-
carboximidamide hydrochloride and proportionate amounts of the other reagents are
used.

Yield: 13.6 g (25%)
'H-NMR (200 MHz, CDCl3): 8 = 0,97 (t, 3 H), 1,83-2,08 (m, 5 H, s at 2,02), 5,09

15 (m, 1 H), 7,76 (t, 1 H), 8,45 (d, 1H), 8,58 @, 1H), 9,12 (s, 1 H) ppm.

Example 21A

N-{1-(5-Ox0-3 -phenyl-4,5-dihydro-1 ,2,4-triazin-6-yl)propyl]acetamide

20
CH,
0 o

N YN CH,

X,



15 N[ |

-(3-Cycl opropyl - 5-o0x0-4, 5-di hydro-1, 2,4-triazin-6-yl)propyl]acetam de 20 In
anal ogy to the procedure for Exanple 10A, 7,30 g (60,5 mol) cycl opropane-
car boxi m daglsievsgwdr ochl ori de and proportionate anmounts elcTidpaz/esber
reagents are used. The crude product is used in the next step w thout
further purification. Yield: 4.9 g (340/()3é:rude mat eri al WO 02/ 098879

PCT/ EPO2/ 05436 -31 5 Exanmple 18A N-[

1- (3-Cycl opentyl - 5-ox0-4, 5-di hydro-1, 2, 4-triazin-6-yl)propyl] acetam de H3C

In anal ogy to the procedure for Exarrpl e 10A, 3,50 23,6 mmol)
cycl opent ane- Iix andlogyi tei tiie progeduns fordixamplel HIA, b g m@h&p@eams of

etention ¢ ninmagit idrotRigH3E i pRhiinete abnchpls of o fep Bl 1360, %)
Yield: 10.1 g (80%)
'H-NMR (DMSO-ds, 300 MHz): 8 = 0,9 (t, 3H), 1,5 (m, 1H), 1,8 (m, 1H), 1,9 (s,

5 3H), 4,9 (m, 1H), 7,5 (m, 3H), 8,1 (m, 3H), 14,1 (br. s, 1H) ppm.

Example 22A

N-{1-[3-(1-Naphthyl)-5-0x0-4,5-dihydro-1,2,4-triazin-6-yl]propyl }acetamide

10
0 CH,
HNu
SRt
O N O)\CH3
1,0 g (4,84 mmol, 1 equiv.) 1-Naphthalenecarboximidamide hydrochloride are
suspended in 2 ml of DMSO and 0,29 g (5,81 mmol, 1,2 equiv.) hydrazine hydrate
15 are added. After stirring at room temperature for 16 hours, 1,45 g (7,3 mmol, 1,5

equiv.) of the compound of Example 2A, dissolved in 10 ml of ethanol, are added.

The reaction mixture is stirred at reflux for 1 hour and then at 60°C (bath

temperature) for 4 hours and then at room temperature over night. The mixture is

evaporated to dryness in vacuo and the product is purified by flash chromatography.
20 Yield: 7.1 g (70%)

'H-NMR (DMSO-ds, 300 MHz): 5 = 1,0 (t, 3H), 1,6-1,7 (m, 2H), 1,9 (s, 3H), 5,0 (m,

1H), 7,5-8,2 (m, 8H), 14,0 (br. s, 1H) ppm.

Example 23A
25

6-(1-Aminopropyl)-3-(3-bromophenyl)-1,2,4-triazin-5(4H)-one



3 CH3 20 In analogy to the procedure for Exanple 10A, 6,0 g (11,0 mmol)

2, 2-di met hyl pro- panei m dam de hydrochl ori de and proportionate anounts of
the other reagents are used. H3C Exanple 19A N-|

1- (3-t er t VBODY985790X0- 4, 5- di hydro- 1, 2, 4-tri azi n- 6-yl ) pr opyF1ERRIOEF de HN WO
02/098879 -32 5 Yield: 1.77 g (64% LC/ M5 (nethod A): retention tine 1.59
mn., mz 253 [ MtH] + Exanpl e 20A PCT/ EPQ3/4Q5436 N-{

1-[3-(3-Ni trophenyl)-5-0x0-4, 5-di hydro-1, 2, 4-triazi n-6-y1] propyl }acet am de
NO2 10 In analogy to the procedure for Exanple 10A, 35,0 g (174 mmol)

3-ni trobenzene- carboxi m dam de hydrochl ori de and proportionate anounts of
the other reagents are wused. Yield: 13.6 g (25% 'H NWVR (200 WVHz, CDC13):
6 = 0,97 (t, 3 H, 1,83-2,08 (m 5 H s aé) 2,02€H, 5, 09

HN™ 7 TNH,

> N
N

8r

749 mg (2,13 mmol) of Example 10A are heated to reflux in 20 ml 2 N hydrochloric

5 acid for 18 hours. After cooling down to room temperature, the mixture is neutralized
with 10% NaOH and, after addition of ethanol, evaporated to dryness in vacuo. The
residue is treated with methanol and the filtrate separated from the salts. The filtrate
is evaporated to dryness in vacuo and the product purified by chromatography (flash
or column chromatography or preparative HPLC).

10 Yield: 320 mg (49%)

'H-NMR (DMSO-dg, 200 MHz): 8 = 0,9 (t, 3H), 1,9 (m, 2H), 4,3 (d/d, 1H), 7.4 (m,
1H), 7,6 (m, 1H), 8,1 (br'. s, 2H), 8,2 (m, 1H), 8,4 (m, 1H) ppm.

Example 24A
15

6-(1-Aminopropyl)-3-(4-fluorophenyl)-1,2,4-triazin-5(4H)-one

20 In analogy to the procedure for Example 23A, 1,46 g (5,0 mmol) of Example 11A
and proportionate amounts of the other reagents are used.
Yield: 970 mg (78%)



15(m | H, 7,76 (t, | H, 8,45 (d, 1H), 8,58 (d, 1H), 9,12 (s, 1 H) ppm
Exanpl e 21A 20 N[

1- (5- Oxo- 3- phenyl -4, 5-di hydro-1, 2, 4-triazi n-6-yl)propyl]acetam de WO

02/ 098879 WCGT2/EE8®/ 05436 -33 I n anal ogy to the procedure RCOEREXEMHM e 10A,
7,26 g (46,8 muol) benzenecar box- im dam de hydrochl oride and proportionate
am)unts of the other reagents are used. -3¥ield: 10.1 g (80% 'H NWR
(DVBO-d6, 300 MHz): 8 = 0,9 (t, 3H, 1,5 (m 1H), 1,8 (m 1H), 1,9 (s, 5
3H, 4,9 (m 1H, 7,5 (m 3H, 81 (m 3H), 14,1 (br. s, 1H ppm 10 NHO

1,0 g (4,84 OV, 1 gl enee h i de hydrochl oride are
suspended in%ﬂ%@%%ﬁ%zw g ,{E@ﬁ(ﬂf%{b@? equi v.) hydrazine

hydrate 15 are added. After stirring at roomtenperature for 16 hours, 1,45
g (7,3 mol, 1,5 equ ) of the conpound of Exanple 2A dissolved in 10 m

of ethanol, ar A The reaction nixture is stirred at reflux for 1
hour and then at 60C (bath tenperature) for 4 hours and then at room
tenperature over ni The m xture is evaporated to dryness in vacuo and

the prodct i b- noepuopw 3 (3afluoraphenybat.egritipty-S(@omei el d: 7.1 g (70%

In analogy to the procedure for Example 23A, 1,1 g (3,8 mmol) of Example 12A and
10 proportionate amounts of the other reagents are used.

Yield: 594 mg (63%) _

LC/MS (A): MS (ESI): 249 (M+H"), retention time 0.49 min

Example 26A
15

6-(1-Aminopropyl)-3-(3-chlorophenyl)-1,2,4-triazin-5(4H)-one

Cl

20 In analogy to the procedure for Example 23A, 419 mg (1,4 mmol) of Example 13A

and proportionate amounts of the other reagents are used.



H NVR (DVSO-d6, 300 MHz): 6 = 1,0 (t, 3H), 1,6-1,7 (m 2H), 1,9 (s, 3H),

50(m 1 H, 7,5-8,2 (m 8H), 14,0 (br. s, 1 H ppm Exanple 23A 25
Exanpl e 22A N-{
| - [ 3- ( 1- NANShOHDPB8795- 0x0- 4, 5- di hydro- 1, 2, 4-tri azi n- 6- yl | pFGPHTPY%ddt ami de 0

rCH3 6-(1 -Am nopropyl)-3-(3-bronophenyl)-1,2,4-triazin-5(4H)-one WO

02/ 098879 PCT/ EP02/ 05436 -34 CH3 NH2 74936w (2,13 mmol ) of Exanple |OA are
heated to reflux in 20 mM 2 N hydrochloric 5 acid for 18 hours. After
cooling down to roomtenperature, the mxture is neutralized with 10% NaCH

and, after adgkti. nol, evaporated to dryness in vacuo. The
residue is tr éﬁtl%?%\(l)m%%@zg’?hanol and the filtrate separated fromthe salts.

The filtrate 'HNMRIDMSO-dg 300 Miz)NESS0,9 (t, SHY; UM angdlH))e,00mudiDf 4,9 (didf i ed by
chr omat ograph¥ (flash _or columm chromat ography or preparative HPLC). 10
Yield: 320 ngldaged (m,dHni2 (ovBPm00 Miz): 8 = 0,9 (t, 3H), 1,9 (m
2H), 4,3 (d/d, IH, 7,4 (m 1H, 7,6 (m 1 H, 81 (br. s, 2H, 82 (m |
H, 84 (m 1 H ppm Exanple 24A

5 Example 27A

6-(1-Aminopropyl)-3-(2-bromophenyl)-1,2,4-triazin-5(4H)-one

0 CH3
HN/UW/[NH2
x N
N
Br

10
In analogy to the procedure for Example 23A, 1,00 g (2,85 mmol) of Example 14A

and proportionate amounts of the other reagents are used.

Yield: 152 mg (17%)

'H-NMR (DMSO-ds, 300 MHz): 3 = 0,9 (t, 3H), 1,9 (m, 1H), 2,0 (m, 1H), 4,3 (d/d,
15 1H), 7,3 (m, 1H), 7,4 (m, 1H), 7,5 (m, 1H), 7,7 (m, 1H) ppm.

Example 28A

6-(1-Aminopropyl)-3-cyclohexyl-1,2,4-triazin-5(4H)-one
20



15 6-( 1-Am nopropyl)-3 -(4-fluorophenyl)-1,2,4-triazin-5 (4H)-one CH3 NH2
20 In analogy to the procedure for Exanple 23A 1,46 g (5,0 nmol) of
Exanpl e 11A and proportionate anmounts of the other reagents are used.

Yi el d: 979/0m3/008839%) WO 02/ 098879 PCT/ EP02/ 05436 -35- LC/ RETERY2ZOS{4S (ES) ) :
249 (MtH+), retention tinme 0.50 mn Exanple 25A 5

6- (1- Ami nopropyl ) -3-(3-fluorophenyl)-1, 23#-triazin-5(4H) -one CH3 NH2 In
anal ogy to the procedure for Exanple 23A, 1,1 g (3,8 mmol) of Exanple 12A
and 10 proportionate anmounts of the other reagents are used. Yield: 594 ny

(5200 L1 (A o g R Rt DL
and proportionate amounts of the other reagents are used.
Yield: 128 mg (13%)
'H-NMR (DMSO-ds, 300 MHz): § = 0,9 (t, 3H), 1,3 (m, 3H), 1,5 (m, 2H), 1,7 (m,
5 1H), 1,8 (m, 4H), 2,6 (m, 1H), 4,3 (m, 1H) ppm.

Example 29A

6-(1-Aminopropyl)-3-(4-bromophenyl)-1,2,4-triazin-5(4H)-one

10
0 CH,
HN/UW/ENH2
> N
N
Br
In analogy to the procedure for Example 23A, 5,0 g (14,2 mmol) N-{1-[3(4-bromo-
phenyl)-5-oxo0-4,5-dihydro-1,2,4-triazin-6-yl]propyljacetamide and proportionate
15 amounts of the other reagents are used.

Yield: 3.4 g (77%)
'H-NMR (300 MHz, CD;0D): § = 1,02 (t, 3 H), 1,87-2,22 (m, 5 H, s at 1,96), 4,42-
4,53 (t, 1 H), 7,63 (d, 2 H), 8,09 (d, 2 H) ppm.

20 Example 30A

6-(1-Aminopropyl)-3-cyclopropyl-1,2,4-triazin-5(4H)-one



NH2 CI 20 In analogy to the procedure for Exanple 23A, 419 ng (1,4 mol) of
Exanpl e 13A and proportionate anmounts of the other reagents are used. WO
02/ 098879 PCT/ EP02/ 05436 -36 Yield: 280 mg (77% ' H NVR (DVSO- d6, 300 MHz):
S=0,9 (WO®498872, 9 (m 1H), 2,0 (m 1H), 4,3 (d/d, 1 PETEPO2S43e 2H),
8,2 (br. m 4H) ppm 5 Exanple 27A

6- (1- Am nopropyl )-3-(2-bronmophenyl )-1,2,¥gtriazin-5 (4H) -one 10 I n anal ogy
to the procedure for Exanple 23A, 1,00 g (2,85 mmol) of Exanple 14A and
proportionate anmounts of the other reagents are used. Yield: 152 ng (17%
"H-NWR (DVBO-d(,, 300 MHz): S =0,9 (t, 3H, (m 111), 2,0 (m 1H), 4,3
(d/d, 151 H, 7,3 (m 1 H, 7,4 (m 1+, #5Cm 1 H, 7,7 (m 1 H ppm
Exanpl e 28A 6-(1- Ami nopropyl)-3-cycl ohgkyl -1, 2, 4-tri azin-5(4H)-one 20 CH3
HN' 1 -NH2 HN

In analogy to the procedure for Example 23A, 4,90 g (20,7 mmol) N-[1-(3-cyclo-

propyl-5-oxo0-4,5-dihydro-1,2,4-triazin-6-yl)propylJacetamide and  proportionate
5 amounts of the other reagents are used.

Yield: 1.6 g (40%)

LC/MS (method A): retention time 0.36 min., m/z 195 [M+H]"

Example 31A
10

6-(1-Aminopropyl)-3-tert-butyl-1,2,4-triazin-5(4H)-one

15 In analogy to the procedure for Example 23A, 1,77 g (4,42 mmol) N-[1-(3-tert-butyl-
5-0x0-4,5-dihydro-1,2,4-triazin-6-yl)propyl]acetamide and proportionate amounts of
the other reagents are used. |
Yield: 850 mg (91%)

'H-NMR (400 MHz, CD;0D): & = 0,99 (t, 3H), 1,34 (s, 9H), 1,82-2,12 (m, 2H), 4,34

20 (t, 1H) ppm.



~N WD 02/ 098879 PCT/ EP02/ 05436 -37 In analogy to the procedure for Exanple
23A, 1,14 g (4,10 mol ) of Exanple 15A and proporti onate anounts of the
ot her reagents are used. Yield: 128 ng (13% 'H NVR (DVSO d6, 300 MHz): 8
0,9 (t, 3Mooxee8s7dm 3H), 1,5 (m 2H), 1,7 (m 5 1H), 1PSTERP2/MI6 2 6 (m
1H, 4,3 (m 1 H ppm Exarrple 29A

6- (1- Am nopr opyl ) - 3- (4- bronophenyl )-1, 2.4¢tri azi n-5(4H) -one 10 I n anal ogy
to the procedure for Exanple 23A, 5,0 g (14,2 mmol) N {1-[3-(4-brono-
phenyl ) - 5- oxo-4 5 di hydro-1, 2,4-triazin-6-yl]propyl)acetam de and
proportionate gts of the other reagents are used. Yield: 3.4 g
(779 'H NWR Ch30D): 6 = 1,02 (t, 3 H, 1,87-2,22 (m 5 H s at
1,96), 4,42- 4,53 (t, | H), 7,63 (d, 2H), 8,09 (d, 2 H ppm 20 Exanple
30A 6-(1- Am nopropyl)-3 -cycl oPropy 1,2, 4-triazin-5(4H)-one WO 02/098879
PCT/ EP02/ 05436-( agnmpmpyl) 3-cyclopentyl-1,2,4-triazin-5(4H)-one

CH,

In analogy to the procedure for Example 23A, 1,65 g (6,24 mmol) N-[1-(3-cyclo-
pentyl-5-0x0-4,5-dihydro-1,2,4-triazin-6-yl)propylJacetamide = and  proportionate
amounts of the other reagents are used.

10 Yield: 900 mg (65%)
'H-NMR (300 MHz, CD;0D): § = 0,99 (t, 3H), 1,64-2,11 (m, 10H), 3,03 (quin., 1H),
4.30 (t, 1H) ppm.

Example 33A
15

6-(1-Aminopropyl)-3-(3-nitrophenyl)-1,2,4-triazin-5(4H)-one

NO,

20 In analogy to the procedure for Example 23A, 13,5 g (42,5 mmol) N-{1-[3-(3-nitro-
phenyl)-5-ox0-4,5-dihydro-1,2,4-triazin-6-yl]propyl }acetamide and proportionate

amounts of the other reagents are used.



-NH2 HN'" I1 \ -INNIn analogy to the procedure for Exanple 23A, 4,90 g
(20,7 mmol) NJ1-(3-cyclo-

propyl - 5- oxo- 4, 5-di hydro-1, 2, 4-tri azi n- 6- yI)propyI]acetam de a

propor t i SHPA0988anpunt s of the ot her reagents are used. C(T’EW:?“’S?G g (40%
LGWS (nethod A): retention time 0.36 mn., mz 195 [ MtH + Exanpl e 31A 10
6-( 1- Am nopropyl)-3 -tert-butyl-1,2,4-t4|0i-azi n-5 (4H)-one CH3 NH2 15 In
anal ogy to the procedure for Exanple 23A, 1,77 g (4,42 mol)
N-[1-(3-tert-butyl- 5-oxo- 4 5-di hydro-1, 2, 4-triazin-6-yl)propyl ] acet am de

and proport| t he ot her reagents are used. Yield: 850 ng
(91 % HNN&?&O@Q%M oD): 6 = 0,99 (t, 3H), 1,34 (s, 9H), 1,82-2,12

(m 2H), 4,34CM% (@eﬁhddk))rqwmonmmSUgﬁﬁmwpw BeH] 05436

Example 34A

6-(1-Aminopropyl)-3-phenyl-1,2,4-triazin-5(4H)-one

10 In analogy to the procedure for Example 23A, 10,00 g (36,7 mmol) of Example 21A
and proportionate amounts of the other reagents are used.
Yield: 6.7 g (77%)
'H-NMR (DMSO-ds, 200 MHz): 8 = 0,9 (t, 3H), 1,9 (m, 2H), 4,1 (m, 1H), 4,3 (dd,
1H), 7,4 (m, 3H), 8,2 (m, 2H), 8,3 (bs, 2H) ppm.

15

Example 35A

6-(1-Aminopropyl)-3-(1-naphthyl)-1,2,4-triazin-5(4H)-one

o) CH,
~ N 2
¢

20



-39 Exampl e 32A 6-(1- Am nopropyl)-3-cyclopentyl-1,2,4-triazin-5(4H)-one CH3
5 HN'" Il ~NH2 N In analogy to the procedure for Exanple 23A, 1,65 g (6,24
mol ) N-[1-(3-cycl o-

pent yl - 5- %@ 0210%8Mi hydro- 1, 2, 4-tri azi n-6-yl) propyl ] acet aRCAEPAHH436
proportionate anounts of the other reagents are used. 10 Yield: 900 ng
(6599 'H- NWR (300 MHz, CD3OD): 6 = 0,99.4t. 3H, 1,64-2,11 (m 10H), 3,03
(quin., 1H, 4.30 (t, I H ppm 15 Exanple 33A

6- (1- Ani nopropyl )-3-(3-nitrophenyl)-1,2,4-triazin-5(4H)-one CH3 NH2 NO2 20

7 anal 0gy t 0 f E.IBE R bbcddile fot BRBhSle 33; 70bng (814 fifmol) B Bkatnple 224

N-(I-]3-(3-nit
phenyl ) - 5- 0x0-afid propoltioiae-aiodntd of the athenreagents 49¢ ogeyl } acet anmi de and
proportionate _anounts of the other reagents are used.

Yield: 557 mg (91%)

'H-NMR (DMSO-ds, 300 MHz): & = 0,9 (t, 3H), 1,8-2,2 (m, 2H), 4,4 (d/d, 1H), 7,4-

5 8,7 (m, 10H) ppm.

Example 36A

N-{1-[3-(3-Bromophenyl)-5-ox0-4,5-dihydro-1,2,4-triazin-6-yl]propyl}-4-tert-butyl-

10 cyclohexanecarboxamide

Br

500 mg (1,62 mmol, 1 equiv.) of Example 23A are suspended in 40 ml dichloro-
methane, 0,48 ml (3,44 mmol, 2 equiv.) triethylamine and 328 mg (1,62 mmol) 4-
15 tert-butylcyclohexanecarbonyl chloride are added. The reaction mixture is stirred at
room temperature until completion of reaction (1-2 hours). The reaction mixture is
added to the same volume of IN hydrochloric acid, the organic phase is washed with
IN hydrochloric acid and brine, dried over sodium sulfate and evaporated to dryness.
The product is used without further purification or purified by chromatography (flash
20 or column chromatography or preparative HPLC).
LC/MS (A): MS (ESI): 475, 477 (M+H"), retention time 3.17, 3.20 min.

Example 37A

25 4-tert-Butyl-N-[ 1-(3-cyclopropyl-5-0x0-4,5-dihydro-1,2,4-triazin-6-yl)propyl]cyclo-

hexanecarboxamide



WD 02/ 098879 PCT/ EP02/ 05436 -40 5 Yield: 6.2 g (41 %9 LCO M (nmethod A):
retention tinme 0.497 mn., mz 276 [ MtH + Exanpl e 34A 6-(1 -Am i nopropyl)-3
-phenyl -1,2,4-triazin-5 (4H)-one CH3 NH2 10 In anal ogy t rocedure for
Exanpl e 2%0 024088839 g (36, 7 mmvl) of Exanple 21A and pr ﬁSW??%ﬁ“é?"é anmount s
of the other reagents are used. Yield: 6.7 g (77% 'H NVR (DVSO d6, 200
MHz): 8 = 0,9 (t, 3H, 1,9 (m 2H), 4,2+4m 1H), 4,3 (dd, 1H, 7,4 (m
3H), 8,2 (m 2H), 8,3 (bs, 2H) ppm 15 20 Exanple 35A .

6- (1- Am nopropyl ) -3-(1-naphthyl)-1,2,4-triazin-5(4H)-one O rCH3 WO

02/ 098879 PCT/ EP02/ 05436 -41 In anal ogy €9, t he procedure for Exanple 23A,

700 nmg (2,17 nmmol) of Exanple 22A @ o]
HNT S N
> N
v*”
CH,
H,C
37 CH,

In analogy to the procedure for Example 36A, 250 mg (1,29 mmol) 6-(1-amino-
propyl)-3-cyclopropyl-1,2,4-triazin-5(4H)-one, 260 mg (1,29 mmol) 4-tert-butyl-

5 cyclohexanecarbony! chloride and proportionate amounts of the other reagents are
used. The crude product is used in the next step without further purification.

Yield: 464 mg crude product

Example 38A
10

4-tert-Butyl-N-[1-(3-cyclopentyl-5-ox0-4,5-dihydro-1,2,4-triazin-6-yl)propyl]cyclo-

hexanecarboxamide

15 In analogy to the procedure for Example 36A, 200 mg (0,90 mmol) 6-(1-amino-
propyl)-3-cyclopentyl-1,2,4-triazin-5(4H)-one, 180 mg (0,90 mmol) 4-tert—butyl-
cyclohexanecarbonyl chloride and proportionate amounts of the other reagents are
used. The crude product is used in the next step without further purification.

Yield: 350 mg crude product

20



and proportionate anbunts of the other reagents are used. Yield: 557 ny
(91%9 'H NWR (DMSO d6,300 MHz): S = 0,9 (t, 311), 1,8-2,2 (m 2H), 4,4
(d/d, 1H), 7,4- 58,7 (m 10H) ppm Exanple 36A

N- (1-[ 3- (WORR6MSphenyl ) - 5- oxo- 4, 5-di hydro-1, 2, 4-tri azi n- BCYEPPGHPA } - 4-tert
-butyl - 10 cycl ohexanecar boxam de 500 ng (1,62 nmmol, 1 equiv.) of Exanple
23A are suspended in 40 m dichloro- net4sane, 0,48 m (3,44 nmol, 2 equiv.)
triethylamne and 328 ng (1,62 mmol) 4 15 tent-butyl cycl ohexanecar bonyl
chloride are added. The reaction mxture is stirred at roomtenperature
until conpl ett%ﬂfeg,ggacti on (1-2 hours). The reaction mxture is added to
t he sane vol ydrochloric acid, the organic phase is washed with

I N hydrochloric acid and brine, dried over sodiumsulfate and evaporated to

dryness. The, product . sed. wi tbout furiher purificatiQn or rified by
chr omat ogr ap h@?%gggfiﬁ-édgg?rt-pgty[jﬁﬁqx 'ﬁr%‘i%’[‘ﬁ%‘r@p‘{iwaﬁ‘r’" 'VBB‘QPHJ‘B’&Q' HPLC) .
LO M5 (A): MyekERchrboddmide4?77 (MrHY), retention tinme 3.17, 3.20 mn.
Exanpl e 37A 25 4-tert-Butyl-N|
1- (3- cycl opropyl - 5- oxo- 4, 5- di hydr o-&, 2, 4-¢¥3
hexanecar boxam de WO 02/ 098879 PCT/ [fP024 054
procedure for Exanple 36A, 250 ngyn
HG ]
H,C N~
CH

azin-6-yl)propyl]cyclo-
-42 I n analogy to the
6- (1-am no-

In analogy to the procedure for Example 36A, 210 mg (1,00 mmol) 6-(1-amino-

propyl)-3-tert-butyl-1,2,4-triazin-5(4H)-one, 200 mg (1,00 mmol) 4-tert-butylcyclo-

hexanecarbonyl chloride and proportionate amounts of the other reagents are used.
10 The crude product is used in the next step without further purification.

Yield: 377 mg crude product

Example 40A

15 4-tert-Butyl-N-[1-(5-ox0-3-phenyl-4,5-dihydro-1,2,4-triazin-6-yl)propyl]cyclo-
hexanecarboxamide
CH,

Xy -N CH,
H.C CH s

In analogy to the procedure for Example 36A, 100 mg (0,43 mmol) of Example 34A,
20 100 mg (0,48 mmol) 4-tert-butylcyclohexanecarbonyl chloride and proportionate
amounts of the other reagents are used. A mixture of isomers is obtained.

Yield: 150 mg (87%)



propyl)-3-cycl opropyl -1, 2, 4-triazi n-5(4H)-one, 260 ng (1,29 nmol)
4-tert-butyl 5 cycl ohexanecarbonyl chloride and proportionate anmpbunts of
the other reagents are used. The crude product is used in the next step
wi t hout f wwaéezosgrarification. Yield: 464 ng crude producPCEERBIMSE638A 10
4-tert-Butyl-N-[I

- (3-cycl opentyl - 5-oxo0-4, 5-di hydro-1, 2, 4:44J azi n-6-yl ) propyl ] cycl o-
hexanecar boxani de 15 I n analogy to the procedure for Exanple 36A, 200 ny
(0,90 mol ) 6-(1-am no- propyl)-3-cyclopentyl-1,2,4-triazin-5(4H)-one, 180

amount s of ¢ nECAIRER) N : 51 e HX RASREH RBRA)EP e, TS Dectin tho

next step wi thout further purification. Yield: 350 ng crude product 20 WO
02/ 098879 PCT/ EP02/ 05436 -43 Exanple 39A 4-tert-Butyl-N[

1- (3-tert - but Exampledd A1 5. di hydro- 1, 2, 4-tri azi n-6-yl ) propyl ] cycl o-
hexanecar boxam de 5 I n anal ogy to the procedure for Exanple 36A, 210 ny
(1,00 mmol) 6-(1-am no- propyl)-3-tert-butyl-1,2,4-triazin-5(4H)-one, 200
mg (1, 005l pisd-terButylN-¥ 1 §3-¢1-naphthyl)-5-0x0-4,5-dihydro-1,2,4-triazin-6-yl]propyl} -

cyclohexanecarboxamide
Q CH,
wdo L
l
\N’N NH
O O)\Oﬁfl—h
CH,
CH,

To a solution of 252 mg (1,37 mmol) cis-4-tert-butylcyclohexanecarboxylic acid and
10 185 mg (1,37 mmol) 1-hydroxy-1H-benzotriazol in 9 ml dichloromethane and 1 ml
DMF was added at 0°C first 0,23 ml N-ethyldiisopropylamine and then 300 mg
(0,91 mmol) of Example' 35A. After 10 minutes the solution was allowed to warm up
to room temperature and stirred over night. The solution was diluted with dichloro-
methane and washed twice with IN HCI solution and then with 5% sodium
15 bicarbonate solution. The organic phase was dried over sodium sulfate, filtered and
evaporated to dryness. The residue was purified by preparative HPLC.
Yield: 215 mg (53%)
‘H-NMR (DMS0-dg, 200 MHz): & = 0,8 (s, 9H), 1,0 (t, 3H), 1,2-2,2 (m, 12H), 5,0
(m, 1H), 7,5-8,3 (m, 8H), 14,1 (br. s, 1H) ppm.
20
Example 42A

cis-4-tert-Butylcyclohexanecarboxylic acid



hexanecar bonyl chloride and proportionate anounts of the other reagents are
used. 10 The crude product is used in the next step w thout further
purification. Yield: 377 ng crude product Exanple 40A 15 4-tert-Butyl-N|
1- (5- oxo- ¥ e2eNe§879 4, 5- di hydro-1, 2, 4-tri azi n- 6-yl ) pr opyl | EGEEB02/05436
hexanecar boxam de In anal ogy to the procedure for Exanple 36A, 100 ng (O, 43
mmol ) of Exanple 34A, 20 100 ng (O, 48 .np@ul )

4-tert-butyl cycl ohexanecarbonyl chloride and proportionate anounts of the
ot her reagents are used. A m xture of isoners is obtained. Yield: 150 ng
(87% WD 02/098879 PCT/ EP02/ 05436 -44-oLCMB (A): M5 (ESI): 397 (MH),
retention tine 4.14 mn. Exanple 41A is-4-tert-Butyl-N{

1-[ 3-(1-napht hyl)-5-0oxo0-4, 5-di hydro-1, 2, 4-tri azin-6-yl ] propyl } -

cycl ohexanecar boxam de To a solution o ng (1,37 mol)

ci s-4-tert-butyl cycl ohexanecarboxylic d and 10 185 ng (1, 37 nmol)

1- hydroxy-| H benzotriazol in 9 m dichl ofonethane and 1 ml DVF was added at
OC first 0,23 ml N-ethyl diisopropyl am nedand then 300 ngy (0,91 mol) of
Exanpl e 35A. After 10 minutes the soHyﬁirCHy,as allowed to warmup to room
tenperature and stirred over night. The ution was diluted with dichloro-
nmet hane and washed twice with IN HCL solution and then with 5% sodi um

A preparative HPLC separation of cis- and trans-4-tert-butylcyclohexanecarboxylic

acid was carried out under the following conditions:

Feed: 10 g isomeric mixture of cis- and trans-4-ferr-butyl-cyclo-
hexanecarboxylic acid dissolved in 500 ml iso-hexane (80%) /
tert-butylmethylether (20%)

Column: 330 x 100 mm; Self Packing Device NW 100; Merck
10 Stationary phase: LiChrospher Si 60, 12 pm, Merck
Mobile phase: iso-hexane/tert-butylmethylether (4/1 v/v) + 0.25 vol-% acetic
acid .
Flow: 150 ml/min
Injection volume: 70 ml (= 1.4 g compound)
15 Wave length: 210 nm
Temperature: 25°C

The sample run on this column was repeatedly injected every 30 minutes. The cis-
isomer is the first eluting compound.

20
cis-isomer:
mp: 118°C
'H-NMR (300 MHz, DMSO): § = 0.9 (t, 3 H), 1.0 (m, 3 H), 1.4 (m, 2 H), 1.6 (m, 1
H), 2.1 (m, 2 H), 2.5 (m, 1 H), 12.0 (s, 1 H) ppm.

25



15 bi carbonate solution. The organic phase was dried over sodium sulfate,
filtered and evaporated to dryness. The residue was purified by
preparative HPLC. Yield: 215 ng (53% 'H NVR (DVBO-d6, 200 MHz): 8 = 0,8
(S1 9H)1 W&Oﬁd9887aH)1 1,2-2,2 (m 12H)1 5,0 (m IH)1 715"@;@06/%438H)1 14,1
(br. s, I H ppm 20 Exanple 42A cis-4-tert-Butyl cycl ohexanecarboxylic acid
WD 02/ 098879 PCT/ EP02/ 05436 - 45 A prepggative HPLC separation of cis- and
trans-4-tert-butyl cycl ohexanecarboxylic acid was carried out under the
followi ng conditions: 5 Feed: 10 g isoneric mxture of cis- and
trans-4-tert-butyl-cycl o- hexanecarboxylic acid dissolved in 500 m

i so- hexane (8839s-180METert - hut yl net hyl et her (20% Col urm: 330 x 100 nmm  Sel f
Packi ng Devi CEWNWZ'LQO; Merck 10 Stationary phase: LiChrospher Si 60, 12 m
Mer ck Mobil e phase: i so-hexane/tert-butyl methylether (4/1 v/v) + 0.25 vol-%
acetic acid E;mmm(sm B, DNISOY S + 69 (éca Hd:0 G 1D, (13 ¢ma2 B)cbhi®uhd)

H), 1.9 (m, 2 H), 2.1 (m, 1 H), 11.9 (s, | H) ppm. -

Example 43A

cis-4-tert-Butylcyclohexanecarbonyl chloride

O._Cl

. H,C CH(;H:‘
2.0 g (10.85 mmol) cis-:4-terr-Butylcyclohexanecarboxylic acid (Example 42A) are
dissolved in 50 ml dichloromethane, 1.65 g (13.02 mmol) ethanedioyl dichloride are
added and the solution is stirred at room temperature for one hour. The mixture is

15 then stirred at reflux for two hours and, after cooling down to room temperature,
evaporated to dryness in vacuo. The residue is then dissolved in toluene two times

and again evaporated to dryness in vacuo. The residue is used in the next step without

further purification.

20 Example 44A

4-Nitrobenzenecarboximidamide hydrochloride



15 Vave length: 210 nm Tenperature: 25C The sanple run on this colum was
repeatedly injected every 30 mnutes. The cis- isonmer is the fi rst eluting
conmpound. 20 cis-isomer: np: 118C 'H NWR (300 MHz, DMSO): 0.9 (t, 3
H, 1.0 (Wo®/d§791.4 (m 2 H, 1.6 (m | H), 2.1 (m 2#‘5T/EP£2/854é§n 1 H),
12.0 (s, 1 H ppm 25 WO 02/098879 PCT/ EP02/ 05436 -46 trans-isoner: np:
172C "H- NWVR (300 MHz, DVMSO): 8 = 0.9 (t,.48.H, 2.0 (m 3 H, 1.3 (m 2 H),
1.7(m 1 H, 1.L.9(m 2H, 221 (m I H, 11.9 (s, | H ppm Exanple 43A
ci s-4-tert-Butyl cycl ohexanecarbonyl chloride CI 10 2.0 g (10.85 mmuol)
cis-4-tert-Butyl cycl ohexanecar boxyl ac,{"? (Exanmpl e 42A) are dissolved in
50 m dichl oronethane, 1.65 g (13. 0 et hanedi oyl dichloride are

x HCI

NO,

In analogy to the procedure for Example 3A, 10,0 g (67.5 mmol) 4-nitrobenzonitrile
and proportionate amounts of the other reagents are used.

5 Yield: 12.64 g (93%)
'H-NMR (DMSO-ds, 200 MHz): 6 = 8.1 (m, 2H), 8,4 (m, 2H) ppm.

Example 45A

10 3-Cyanobenzenecarboximidamide hydrochloride

CN
x HCl

NH

NH,

In analogy to the procedure for Example 3A, 20,0 g (125.9 mmol) 3-cyanobenzoic
15 acid and proportionate amounts of the other reagents are used.

Yield: 4.27 g (17%)

'H-NMR (DMSO-ds, 300 MHz): § = 7.8 (m, 1H), 8.1 (m, 1H), 8.2 (m, 1H), 8.3 (m,

1H), 9.4 (br. s, 4H) ppm.

20 Example 46A

N-{1-[3-(4-Methylphenyl)-5-0x0-4,5-dihydro-1,2,4-triazin-6-yl] propyl} acetamide



added and the solution is stirred at roomtenperature for one hour. The

m xture is 15 then stirred at reflux for two hours and, after cooling down
to roomtenperature, evaporated to dryness in vacuo. The residue is then
di ssol ved WOO¥¥B%78ne two times and again evaporated to ®CFAPEXINI vacuo.
The residue is used in the next step without further purification. 20
Exanpl e 44A 4- N trobenzenecar boxi m dam dgg hydr ochl ori de WO 02/ 098879

PCT/ EP02/ 05436 - 47 x HCl NO2 In analogy to the procedure for Exanple 3A,
10,0 g (67.5 Mol ) 4-nitrobenzonitrile and proportionate amounts of the
ot her reagents are used. 5 Yield: 12.64 g (93%{« ' H- NMR (DVSO- d6, 200 MHz):
S=81(m 2H, 84 (m 2H ppm Exanplg 45 5'3

3- Cyanobenzenecar boxi m dam de hydrochl or
for Exanple 3A, 20,0 g (125.9 mmol) 3 cyld5 acid and
proportionate anmounts of the other reagentB ardg useld? Yield: 4.27 g (17%
"H NWVR (DVBSO-d6, 300 MHz): 8 = 7. Ng1(m 1H, 8.2 (m 1H), 8.3
(m

CN Jin anal ogy to the procedure

H,C

In analogy to the procedure for Example 10A, 3.0 g (17.6 mmol) 4-methyl-

benzenecarboximidamide hydrochloride and proportionate amounts of the other
5 reagents are used.

Yield: 2.74 g (54%)

'H-NMR (DMSO0-ds, 400 MHz): § = 0,9 (t, 3H), 1,6 (m, 1H), 1.9 (m, 1H; s, 3H), 2.4

(s, 3H), 4.9 (m, 1H), 7.4 (m, 2H), 7.9 (m, 2H), 14.0 (s, 1H) ppm.

10 Example 47A

N-{1-[3-(4-Nitrophenyl)-5-ox0-4,5-dihydro-1,2,4-triazin-6-yl]propyl }acetamide

O,N
15
In analogy to the procedure for Example 10A, 7.29 g (36.16 mmol) of Example 44A
and proportionate amounts of the other reagents are used.
Yield: 3.35 g (29%)
'H-NMR (DMSO-dg, 400 MHz): 5 = 0,9 (t, 3H), 1,6 (m, 1H), 1.9 (m, 1H; s, 3H), 5.0
20 (m, 1H), 8.1 (d, 1H), 8.3 (m, 2H), 8.4 (m, 2H) ppm.



Il H, 9.4 (br. s, 4H ppm 20 Exanple 46A N {

1-[ 3- (4- Met hyl phenyl ) - 5- oxo-4, 5-di hydro-1, 2, 4-tri azi n-6-yl ] propyl }

acet am de WO 02/ 098879 PCT/ EP02/ 05436 - 48 H3 In analogy to the procedure
for Exanpl &AB8YI0 g (17.6 mmol) 4-nethyl - benzenecar boRCHEBENASES
hydrochl ori de and proportionate anounts of the other 5 reagents are used.
Yield: 2.74 g (54% 'H NWR (DVMSO- d6, 400-44H): S =0,9 (t, 3H), 1,6 (m
1H, 1.9 (m 1H, s, 3H), 2.4 (s, 314), 49 (m 1 H, 7.4 (m 2H), 7.9 (m
2H), 14.0 (s, 1 H ppm 10 Exanple 47A N {

1-[3-(4-Ni tropbggmb]e-@ono-4, 5-di hydro-1, 2, 4-triazin-6-yl]propyl }
acetam de 15 In analogy to the procedure for Exanple 10A, 7.29 g (36.16
mol ) of Exanple 44A and proportionate anmounts of the other reagents are

d. ield: 3 % .d6 0 0. 8.=0,9 , 3H), 1,6
l(ane 1H)Y', Lo (H?aiﬁ;'&g‘?y%?ﬁh?“’yyép‘°&2%’%ﬂﬁy“fﬂ)o%”*%ang?"c%?‘lwwl?aé%agﬁ‘é%? 2H)

8.4 (m 2H ppm WO 02/098879 PCT/ EP02/ 05436 - 49

NC X, N
N

In analogy to the procedure for Example 10A, 4.27 g (23.5 mmol) of Example 45A
and proportionate amounts of the other reagents are used.
Yield: 2.41 g (34%)

10 'H-NMR (DMSO-ds, 300 MHz): & = 0,9 (t, 3H), 1,6 (m, 1H), 1.9 (m, 1H; s, 3H), 4.9
(m, 1H), 7.8 (m, 1H), 8.1 (m, 2H), 8.3 (m, 1H), 8.4 (m, 1H), 14.2 (br.s, 1H) ppm.

Example 49A
15 6-(1-Aminopropyl)-3-(4-methylphenyl)-1,2 4-triazin-5(4H)-one

CH,

O
HN™ 1™ TNH,
N
O*\ "
H,C

In analogy to the procedure for Example 23A, 2.74 g (9.57 mmol) of Example 46A
20 and proportionate amounts of the other reagents are used. The product is used in the

next step without further purification.



Exanpl e 48A N-{

| - [ 3- (3- Cyanophenyl ) - 5- oxo- 4, 5-di hydro-1, 2, 4-tri azi n- 6-
NC 5 In analogy to the procedure for Exarrple I QA 4.27

Exanpl e 498 024487pr oporti onate anounts of the other reag

Yield: 2.41 g (34% 10 'H NWR (DVMSO-d6, 300 MHz): S =0,9 (t, 3H), 1,6 (m
IH, .9 (m IH s, 3H, 4.9 (m | H,-508 (m 1 H, 81 (m 2H, 8.3(m
Il H, 84 (m 1 H, 14.2 (br.s, I H ppm Exanple 49A 15

6- (1- Am nopropyl) 3 (4 rret hyl phenyl )- 1,2,4-triazin-5(4H) -one |In anal ogy

to the procedyy 574 4 r‘g@h) 20 and
proportionate am)unts of t ?0(8)3@{ )Zreaggn{‘%}% 1'u e’dl.ﬁiﬂ%?(gggic}@étﬁ'i > used
in the next 3pp, wdidh oM}y, 7{20, m}l’), 8)L|(mI2H:)appmn WO 02/ 098879 PCT/ EP02/ 05436

-50 5 ' H-NWVR (DVSO-d6, 300 MHz): 0.9 (t, 3H, 1.8 (m 1H), 1.9 (m 1H),
2.3 (s, 3H, 4,1 (d/d, 1 H, 72(m2H) 8.1 (m 2H) ppm Exanple 50A

6-(1 -Am nopr]g%ﬂre%o{ﬂ- nitrophenyl)- 1,2,4-triazin-5(4H)-one CH3
5

yl] propyl }acet am de
5 mol ) of

éEPzQF/@“é% ed.

6-(1-Aminopropyl)-3-(4-nitrophenyl)-1,2,4-triazin-5(4H)-one

ON

10 In analogy to the procedure for Example 23A, 3.33 g (10.51 mmol) of Example 47A
and proportionate amounts of the other reagents are used.
Yield: 1.29 g (45%)
LC/MS (A): MS (ESI): 276 (M+H"), retention time 0.49 min,

15 Example S1A
3-[6-(1-Aminopropyl)-5-0x0-4,5-dihydro-1,2,4-triazin-3-yl]benzonitrile

CH,

O
HNT 7 NH,
/N

In analogy to the procedure for Example 23A, 2.41 g (8.11 mmol) of Example 48A

20

and proportionate amounts of the other reagents are used.
Yield: 1.1 g (53%)



10 I n analogy to the procedure for Exanple 23A, 3.33 g (10.51 nmmol) of
Exanpl e 47A and proportionate anmounts of the other reagents are used.
Yield: 1.29 g (45%9 LC/ Ms (A): Ms (ESI): 276 (MtH+), retention tine 0.49
mn. 15 BxnopbkessiA PCT/EP02/05436
3-[6-(1- Am nopropyl ) -5-0xo0-4, 5-di hydro-1, 2,4-triazin-3-yl]benzonitrile CH3
NC 20 In analogy to the procedure for Exggple 23A, 2.41 g (8.11 nmmol) of
Exanpl e 48A and proportionate anmounts of the other reagents are used.
Yield: 1.1 g (53% WO 02/098879 PCT/ EP02/ 05436 -51 LC/MS (A): Ms (ESI): 256

gws:%BL?;Fnkrc?&S[@g%régﬂﬁmtﬁ? le’Eefk‘ISS‘ ﬁ\“%l A AR o- 1, 2, 4- tri azi n-6-yl ]

- propyl } cyclohexanecarboxam de In analogy to the procedure for Exanple
37A, 800 mg (3.27 mmol ) of Exanple 49A, 10 730 ng (3.60 mmol)
4-tert-butyl c\ExagipdeS2¥®car bonyl chloride and proportionate anounts of the
ot her reagents are used. The product is used in the next step w thout
further purification.

5 4-tert-Butyl-N-{1-[3-(4-methylphenyl)-5-0x0-4,5-dihydro-1,2,4-triazin-6-yl}-

Ao,

In analogy to the procedure for Example 37A, 800 mg (3.27 mmol) of Example 49A,

propyl}cyclohexanecarboxamide

H,C

10 730 mg (3.60 mmol) 4-tert-butylcyclohexanecarbonyl chloride and proportionate
amounts of the other reagents are used. The product is used in the next step without
further purification. - '

LC/MS (A): MS (ESI): 411 (M+H"), retention time 3.09 min.

15 Example S3A
cis-7-(4-tert-Butylcyclohexyl)-4-chloro-5-ethyl-2-(4-nitrophenyl)imidazo[5,1-f]-

[1,2,4]triazine
| CH,

20



LOMS (A): MS (ESI): 411 (M+H), retention tine 3.09 mn. 15 Exanple 53A
cis-7-(4-tert-Butyl cycl ohexyl)-4-chl oro-5-ethyl -2-(4- nitrophenyl)inidazo[S,
1-f]1- [ 1,2,4]triazine 20 WD 02/098879 PCTI EP02/ 05436 -52 500 1.82
mmol ) of P87%0A are suspended in 20 m dlchloroethaﬁ%”E%H@ 76 ny
-(2.72 mmol ) triethylam ne and 552 ng (2.72 mml) cis-4-tert-butyl-cyclo-
hexanecar bonyl chloride are added. The-ﬁﬂxture Is stirred at room
tenperature for one hour, then 279 ng (1.82 mmol) phosphoroxychl oride are
added. The mixture is 5 stirred at reflux for 3 hours. After cooling down

to room tempeygptMp §1. 823%%1) epgmﬁﬂe 58AChrs Siispéricadn o HR Bichidfbetlahs aadded.

The organi c phase i s washed saturated NaHCO3 (aq), water and bri ne,
dried over scfibung €72 ameolhtmtlwaarpm ande§b2 @lgc(ﬂiﬁe@%’ld)ms-é-é@r&buwrm@lq:roduct

B, B TSRS BRBY hd fe  lSo phaO
1- (5- ox0- 3- phgtiestous} tﬁexﬂlmg Ql- 82 Euﬁbi)t ﬁho@;ﬂlofbx@ch&bﬂlw ﬂ'B)aldc]léw (Ih@multﬁre is

hexanecar boxami de 1. |) of npl e 34A are suspended in 50 m

1, 2- di chi or oestirgd @t reﬂ@xéar $r1hovre ﬁﬁerrﬁ%lll)g éqwrbprmﬁeme@ﬁae,leﬂm agetatg. 21
rrrml ) Cis-4- tﬁdtsaﬁﬁ’&t&i NﬁM@b? (aq) are added. The organic phase is washed with saturated

NaHCO; (aq), water and brine, dried over sodium sulfate and evaporated to dryness
in vacuo. The product is purified by chromatography.
Yield: 127 mg (16%) cis-product

10 MS (ESI): 442, 444 (M+H").

Example S4A

cis-4-tert-Butyl-N-[1-(5-oxo0-3-phenyl-4,5-dihydro-1,2 4-triazin-6-yl)propyl]cyclo-

15 hexanecarboxamide

N CH,
HyC e,

1.3 g (5.65 mmol) of Example 34A are suspended in 50 ml 1,2-dichloroethane,
0.94 m! (6.78 mmol) triethylamine and 1.26 g (6.21 mmol) cis-4-tert-butyl-cyclo-
20 hexanecarbonyl (Example 43 A) chloride are added. The reaction mixture is stirred at
room temperature overnight. The reaction mixture is diluted with dichloromethane,
washed with saturated sodium bicarbonate, the organic phase is dried over
magnesium sulfate, filtered and evapbrated to dryness.
Yield: 2.2 g (98.3%)
25 LC/MS: MS (ESI): 397 (M+H"), retention time 4.14 min.



20 hexanecarbonyl (Exanple 43 A) chloride are added. The reaction m xture
is stirred at roomtenperature overnight. The reaction mxture is diluted
wi t h di chl oronet hane, washed with saturated sodi um bi carbonate, the
organi c PHAS¥09887%ri ed over magnesium sulfate, filteredPEREPERHErated to
dryness. Yield: 2.2 g (98.3% 25 LC/Ms: MS (ESI): 397 (MrHt), retention
time 4.14 mn. WO 02/098879 PCT/ EP02/ 05436 -53 Preparation Exanpl es

Exanple 1 5

2- (3-Bronmophenyl )-7- (4-tert-butyl cycl ohexyl)-5-ethylimdazo[5, 1-f][1,2,4]tr
iazin- 4(3H) 108 a,ZJigE ﬁé;éz mmol, | equiv.) of Exanple 36A are suspended
in 70 M dic - , d373ng(245 nmmol, 1,5 equiv.)

phosphor oxychl ori de are added. The m xture is sti rred at reflux for 3
hours. Then ot her /373 ng of phosphoric trichioride are added, and
stirring at i&ﬁﬂlﬁ—%@ s continued over night. After cooling down to room
tenperature, ethyl acetate and saturated NaHCO3 (aq) are added. The
organic phase is washed with saturated NaHCO8 (aq), water and brine, dried
over 155sodi @n3sBromephenyhc/- @v@p&u&ﬂ@dlmmﬂ}%@ybmduo[éduﬂ[l Zhligrioduct i s
purified and ﬂ_@ JeSONMErs are separ at ed by chromatography (flash or colum
chr onat ographg preparatlve HPLC). Yield: 156 ng (21 9% cis-isoner
O CH,

5.

770 mg (1,62 mmol, 1 equiv.) of Example 36A are suspended in 70 ml dichloro-
10 ethane, and 373 mg (2,45 mmol, 1,5 equiv.) phosphoroxychloride are added. The
mixture is stirred at reflux for 3 hours. Then another 373 mg of phosphoric
trichloride are added, and stirring at reflux is continued over night. After cooling
down to room temperature, ethyl acetate and saturated NaHCO; (aq) are added. The
organic phase is washed with saturated NaHCO; (aq), water and brine, dried over
15 sodium sulfate and evaporated to dryness in vacuo. The product is purified and the
isomers are separated by chromatography (flash or column chromatography or
preparative HPLC).
Yield: 156 mg (21%) cis-isomer
'H-NMR (DMSO-ds, 300 MHz): § = 0,8 (s, 9H), 1,1 (m, 2H), 1,2 (t, 3H), 1,5 (m,
20 2H), 1,7 (m, 2H), 2,2 (m, 2H), 2,9 (q, 2H), 3,5 (m, 1H), 7,5 (m, 1H), 7,8 (m, 1H), 8,0
(m, 1H), 8,1 (m, 1H), 11,8 (s, 1H) ppm.



"H NWVR (DMSO-d6, 300 MHz): 8 = 0,8 (s, 9H, 1,1 (m 2H), 1,2 (t, 3H), 1,5
(m 20 2H), 17(m 2H) 22(m 2H, 2,9 (g, 2H, 3,5 (m 1H, 7,5 (m
1H), 7,8 (m E&@ (m 1H, 81 (m 1H, 11,8 (s, 1 H ppm WO

02/ 098879 ¥R P2/RI887 05436 -54 Exanple 2 PCT/EP02/05436

7- (4 tert-Butyl cycl ohexyl)-2-cycl opropyl -5-ethylimdazo[5,1-f] [
1,2,4]triazin-4(3H) one 5 In analogy to-ts4e procedure for Exanple 1, 464 ny
(1, 29 nol ) crude 4-tert-butyl- N[

1- (3-cycl opropyl - 5- oxo- 4, 5-di hydro-1, 2, 4-tri azi n-6-yl ) propyl ] cycl ohexane-

car boxam de, Zﬁ)&# ebl, 29 nmol ) phosphorl c trichloride are stirred at
reflux for 3 urs, and proportionate ambunts of the solvents are used.

The resulting m xture. separated into the isonmers via silica gel

chrorratograph e C he ane/ ce (1, 2/ 1. Yield: 20
my (4.5% cis- é‘”&ﬁﬂf Wiem %’gi) < Pf%f\‘/éd%@a?fm %“i?iy?@g%“%ma@%“(“@ 93-1, 11
(m 5H), 1,180, 3 H, 15 1,44-2,18 (m 9 H), 2,83 (q, 2 H, 3,33 (m 1
H, 11,62 (s, 1H NH) ppm Exanples 3 and 4

2-tert-Butyl-7-(4-tert-butyl cycl ohexyl )it 5-e Hyvi dazo [5, 1-f] |
1,2,4]triazin-4(3H) -one 20 WO 02/09%&? CL EP02/ 05436

x N N
N

HL7~ch,
H,C

In analogy to the procedure for Example 1, 464 mg (1,29 mmol) crude 4-tert-butyl-

N-[1-(3-cyclopropyl-5-0x0-4,5-dihydro-1,2,4-triazin-6-yl)propyl]cyclohexane-

carboxamide, 200 mg (1,29 mmol) phosphoric trichloride are stirred at reflux for 3
10 hours, and proportionate amounts of the solvents are used. The resulting mixture is

separated into the isomers via silica gel chromatography with eluent cyclohexane /

ethylacetate 5/1, 2/1.

Yield: 20 mg (4.5%) cis-isomer

'H-NMR (200 MHz, DMSO-dg): § = 0,82 (s, 9H), 0,93-1,11 (m, SH), 1,18 (t, 3 H),
15 1,44-2,18 (m, 9 H), 2,83 (q, 2 H), 3,33 (m, 1 H), 11,62 (s, 1H, NH) ppm.

Examples 3 and 4

2-tert-Butyl-7-(4-tert-butylcyclohexyl)-5-ethylimidazo[5,1-f][1,2,4]triazin-4(3H)-one
20



-55 I n analogy to the procedure for Exanple 1, 377 ng (1,00 nmol) crude
4-tert-butyl- N[

1-(3-tert-butyl-5-0x0-4,5-di hydro-1, 2,4-triazin-6-yl)propyl]

cycl ohexaivé@ a2/¢98%90xam de, 184 ng (1, 20 mmol ) phosphori c PCTIEPP/@sHI6de ar e
stirred at reflux for 3 hours, proportionate anobunts of the solvents are
used. The resulting mxture is separatedssinto the pure cis- and
trans-isonmers via silica gel chromatography with el uent cyclo- hexane /

et hylacetate 10/1, 5/1. 10 Yield: 22 ng (6.13% cis-isonmer (Exanple 3)
"H-NWMR (200 Mz, DVMSO-d6):.8 = 0,82 (5,09 H), £495-1,12 (m 1 H, 1,18 (t,
3 H, 1,28 (s, 9 H, 1,46-1,72 (m 6 99323(m 2 H, 2,85 (g, 2

H, 3,43 (m | H, 11,22 (s, 1 H Nyy"Ppe= L5 Vield: 60 my (17%
trans-isonmer (Exanple 4) 'H NWR (Hamo , O d6): 8 0,87 (s, 9 H),
0,93-1,12 (m 3 H), 1,18 (t, 3 Nl o H, 1,48-2.07 (m 6 H) . 2 83

(g, 2 H, 2,98 (m 1 H ppm Exa 5and20
7-(4-tert-Butyl cycl ohexyl)-2-cycl op | i mdazo[5, 1-f] |
1,2,4]triazin-4(3H one WO 02/098879 PCT/ E 05436 -56 In analogy to the
procedure for Exarrple 1, 350 ng (0,90 mml) chude 4-tert-butyl- N[
1- (3-cycl opentyl - 5- oxo- 4 5-di hydro-1, 2, 4- t4,Caz @ yl ) propyl ] cycl ohexane
H,C

In analogy to the procedure for Example 1, 377 mg (1,00 mmol) crude 4-tert-butyl-
N-[1-(3-tert-butyl-5-0x0-4,5-dihydro-1,2,4-triazin-6-yl)propyl]cyclohexanecarb-

5 oxamide, 184 mg (1,20 mmol) phosphoric trichloride are stirred at reflux for 3 hours,
proportionate amounts of the solvents are used. The resulting mixture is separated
into the pure cis- and trans-isomers via silica gel chromatography with eluent cyclo-
hexane / ethylacetate 10/1, 5/1.

10 Yield: 22 mg (6.13%) cis-isomer (Example 3)
'"H-NMR (200 MHz, DMSO-dg): 8 = 0,82 (s, 9 H), 0,95-1,12 (m, 1 H), 1,18 (t, 3 H),
1,28 (s, 9 H), 1,46-1,72 (m, 6 H), 2,09-2,23 (m, 2 H), 2,85 (q, 2 H), 3,43 (m, 1 H),
11,22 (s, 1 H, NH) ppm.

15 Yield: 60 mg (17%) trans-isomer (Example 4)
'H-NMR (200 MHz, DMSO-d¢): § = 0,87 (s, 9 H), 0,93-1,12 (m, 3 H), 1,18 (1, 3 H),
1,03 (s, 9 H), 1,48-2,07 (m, 6 H), 2,83 (q, 2 H), 2,98 (m, 1 H) ppm.

Examples S and 6
20

7-(4-tert-Butylcyclohexyl)-2-cyclopentyl-5-ethylimidazo([5,1-f]1,2,4]triazin-4(3H)-

one



5 carboxam de, 140 ng (0,90 mml) phosphoric trichloride are stirred at
reflux for 3 hours, proportionate anbunts of the solvents are used. The
i soners are separated by chromatography. Yield: 21 ng (6.3% cis-isoner
(Exanpl e @0 20988 NVR (200 MHz, DMSO-d6):-6 = 0,82 (s, 9 PEI/EPO}/ERR36L, 12 (m
1H, 1,18 (t, 3 H, 1,44-2,01 (m 14 H, 2,05-2,20 (m 2 H, 2,77-2,98
(m 3 H, 3,40 (m 1 H ppm Yield: 31 1 {17% trans-isoner (Exanple 6)
"H-NWR (200 MHz, DMSO-d6): S = 0,86 (s, 9H), 1,03-1,26 (m 5 H, tat 1,17),
1,45- 15 2,18 (m 14 H), 2,74-3,03 (m 3H) ppm Exanples 7 and 8
7-(4-tert-Butyl cycl ohexyl)-5-ethyl -2-pkenyl i mglazo[ 5, | -f] [
1,2, 4] triazin-4(3H)-one 20 WO 02/ 098879| PCT/EP0Z 05436 -57 Method a) In
anal ogy to the procedure for Exanpl &N ng (0,39 mml) of Exanple 40A,
5 250 nmg (1,61 mml) phosphoric trichl\orih;ie/'élre stirred at reflux for 3
hours, propor- tionate anounts o e wwlvelits are used. The isoners are
separated by chromat og- raphy Yi 8% trans-isoner (Exanple 7)
"H-NWR (300 MHz, DVMSO): 8 = 0, 87 8-1,28 (m 3 H, 1,23 (t, 3
H, 1,52-1,72 (m 2 H, 1,78-1,93 (m 2 H), 99-2,10 (m 2 H), 2,90 (g, 2
H, 3,07-3, 21

: H,C

H,C

CH,

In analogy to the procedure for Example 1, 350 mg (0,90 mmol) crude 4-tert-butyl-

N-[1-(3-cyclopentyl-5-0x0-4,5-dihydro-1,2,4-triazin-6-yl)propyljcyclohexane-
5 carboxamide, 140 mg (0,90 mmol) phosphoric trichloride are stirred at reflux for 3

hours, proportionate amounts of the solvents are used. The isomers are separated by

chromatography.

Yield: 21 mg (6.3%) cis-isomer (Example 5)
10 'H-NMR (200 MHz, DMSO-dg):-8 = 0,82 (s, 9 H), 0,98-1,12 (m, 1 H), 1,18 (t, 3 H),
1,44-2,01 (m, 14 H), 2,05-2,20 (m, 2 H), 2,77-2,98 (m, 3 H), 3,40 (m, 1 H) ppm.

Yield: 31 mg (17%) trans-isomer (Example 6)
'H-NMR (200 MHz, DMSO-dq): & = 0,86 (s, 9H), 1,03-1,26 (m, S H, tat 1,17), 1,45-
15 2,18 (m, 14 H), 2,74-3,03 (m, 3H) ppm.

Examples 7 and 8

7-(4-tert-Butylcyclohexyl)-5-ethyl-2-phenylimidazo{5,1-f][1,2,4]triazin-4(3H)-one
20



(m 1 H, 7,51-7,67 (m 3 H, 7,93-8,02 (m 2 H, 11,95 (s, | H ppm
Yield: 11 ng (8% cis-isoner (Exanple 8 15 "H- NMR (300 MHz, DMSO: S =
0,83 (s, 9 H, 1,00-1,126 (m I H, 1,22 (t, 3 H, 1,44-1,79 (m 6 H),
2,11-2, 23\XP2/O988P 2 90 (g, 2 H), 3,49-3,59 (m 1 H), 7FPETEPOBSBq(m 3 H),
7,91-7,98 (m 2 H ppm Method b) for the preparation of Exanple 8 20
7-(cis-4-tert-Butyl cycl ohexyl)-5-ethyl -25pRenyl i m dazo[5,1-f][1,2,4]triazin
-4(3H)- one WD 02/098879 PCT/ EP02/ 05436 -58 2.2 g (5.55 mmol, 1 equiv.) of
Exampl e 54A are suspended in 50 m dichl oroethane, and 3.62 g (23.2 mol,
4 equiv.) phosphoroxychloride are added. iﬁl;@ mxture is 5 stirred at reflux
for 4 hours. After cooling down to room®enp®rature, dichloro- nethane is
added and the organic phase is quenche ith{ water, washed with water,
dried over magnesium sul fate, and evapor atjed {0 dryness in vacuo. The solid
residue is washed with diethyl RE N iINefed and dried. Yield: 1.02 g
(4999 10 "H- NWR identical with apove (sé\b met hod a). Method c) for the
preparation of Exanple 8 20.45 g\(+#09 nol)
6- (1- Am nopropyl ) -3-phenyl -1, 2, 4-tri azi n- 5(
di ssol ved in dichl oroethane, 502 g (5.08 no
(0.10 nol) cis-4-tert-butyl cycl ohexanecar bonyl
solution is H,C

one (Exanple 34A) are
riethylamne and 19.8 g 15
3ori de are added. The

CH,

Method a

In analogy to the procedure for Example 1, 150 mg (0,39 mmol) of Example 40A,
5 250 mg (1,61 mmol) phosphoric trichloride are stirred at reflux for 3 hours, propor-

tionate amounts of the solvents are used. The isomers are separated by chromatog-

raphy.

Yield: 26 mg (18%) trans-isomer (Example 7)

10 'H-NMR (300 MHz, DMSO): 5= 0,87 (s, 9 H), 1,03-1,28 (m, 3 H), 1,23 (t, 3 H),
1,52-1,72 (m, 2 H), 1,78-1,93 (m, 2 H), 1,99-2,10 (m, 2 H), 2,90 (q, 2 H), 3,07-3,21
(m, 1 H), 7,51-7,67 (m, 3 H), 7,93-8,02 (m, 2 H), 11,95 (s, 1 H) ppm.

Yield: 11 mg (8%) cis-isomer (Example 8)

15 'H-NMR (300 MHz, DMSO): & = 0,83 (s, 9 H), 1,00-1,16 (m, 1 H), 1,22 (t, 3 H),
1,44-1,79 (m, 6 H), 2,11-2,23 (m, 2 H), 2,90 (q, 2 H), 3,49-3,59 (m, 1 H), 7,47-7,60
(m, 3 H), 7,91-7,98 (m, 2 H) ppm.

Method b) for the preparation of Example 8
20 7-(cis-4-tert-Butylcyclohexyl)-5-ethyl-2-phenylimidazo[5,1-f][1,2,4]triazin-4(3H)-

one



stirred at reflux for three hours, then 20.42 g (0.13 nol)
phosphoroxychl oride are added. The solution is stirred at reflux for
anot her 4 hours and, after cooling down to roomtenperature, water, sodium
hydr oxi deW£13/0088&h di chl or onet hane are added. The or ganPCT/BPRH83P s
evaporated to dryness in vacuo, and the residue triturated with 20
diethylether and filtrated. The solid i-$8di ssol ved i n net hanol (75% /
di chl oro- nethane -(25%, the dichloronmethane is evaporated in vacuo, and
the crystallized product is filtered and dried. Yield: 17.8 g (52% 1H NWR
i dentical with above (see nethod a). W) 62¢098879 PCT/ EP02/ 05436 -59
Exanple 9 o
7-(cis-4-tert-Butyl cycl ohexyl)-5-et
triazin- 5 4(3H)-one A solution of
104 mg (0,67 nmol) phosphoric tx
stirred at reflux for 4 hours.
procedure given for Exanple 1, e~pr oduct
172 nmg (89% Melting point: 203C ' H NWR (
1H), 8,3-7,5 (m 7H, 3.5 (m 1H, 2,9 15
2H), 1,7-1,5 (m 6H), 1,3 (t, J =7.5 Hz, 3
3

: napht hyl )i m dazo[ 5, 1-fl[ 1, 2, 4]
N45 mmol ) of Exanple 41 A and
n 10 mM 1,2-dichloroethane is
ter' work-up anal ogously to the
obtained as a solid. Yield:
dé, 200 MHz): S = 11,9 (s,
7 J =7.5 H, 2H), 2,1 (m
dnd (m 1H),

2.2 g (5.55 mmol, 1 equiv.) of Example 54A are suspended in 50 ml dichloroethane,
and 3.62 g (23.2 mmol, 4 equiv.) phosphoroxychloride are added. The mixture is

5 stirred at reflux for 4 hours. After cooling down to room temperature, dichloro-
methane is added and the organic phase is quenched with water, washed with water,
dried over magnesium sulfate, and evaporated to dryness in vacuo. The solid residue
is washed with diethyl ether, filtered and dried.
Yield: 1.02 g (49%)

10  'H-NMR identical with above (see method a).

Method c) for the preparation of Example 8

20.45 g (0.09 mol) 6-(1-Aminopropyl)-3-phenyl-1,2,4-triazin-5(4H)-one (Example

34A) are dissolved in dichloroethane, 502 g (5.08 mol) triethylamine and 19.8 g
15 (0.10 mol) cis-4-tert-butylcyclohexanecarbonyl chloride are added. The solution is

stirred at reflux for three hours, then 20.42 g (0.13 mol) phosphoroxychloride are

added. The solution is stirred at reflux for another 4 hours and, after cooling down to

room temperature, water, sodium hydroxide and then dichloromethane are added.

The organic phase is evaporated to dryness in vacuo, and the residue triturated with
20 diethylether and filtrated. The solid is dissolved in methanol (75%) / dichloro-

methane (25%), the dichloromethane is evaporated in vacuo, and the crystallized

product is filtered and dried.

Yield: 17.8 g (52%)

'H-NMR identical with above (see method a).



0,8 (s, 9H ppm Exanmple 10 20

7-(cis-4-tert-Butyl cycl ohexyl)-5-et hyl - 2- (4-net hyl phenyl )i m dazo[ 5, 1-f] [
1,2,4]- triazin-4(3 H-one WO 02/098879 PCT/ EP02/ 05436 -60 | T-CH3 H3C CH3
| n anal ogWo0t03/098889 pr ocedure for Exanple 1, 1750 ng (4. 26PREEPY2/BHIEXanpl e
52A, 980 ng (6.39 mmol ) phosphoric trichloride are stirred at reflux over
ni ght, propor- 5 tionate amobunts of thes8elvents are used. Yield: 40 ng
(2% 'H NVR (DVSO-d6, 300 MHz): S =0.8 (t, 9H, 1.1 (m 1H), 1.2 (t, 3H,
1.6 (m ©6H, 2.2 (m 2H), 2.4 (s, 3H, 2.9 (g, 2H), 3.5 (m 1H, 7.4 (m
2H), 7.9 (m 2H), 11.7 (s, 1 H ppm 10 Exanple 11

7-(cis-4-tert-Butyl cycl ohexyl)-5-ethyl -2-(4-nitrophenyl)imdazo[5, 1-f] |
1,2,4]tri azi Exaé(pdéd - one 15 WO 02/ 098879 PCT/ EP02/ 05436 -61

7-(cis-4-tert-Butylcyclohexyl)-5-ethyl-2-(1-naphthyl)imidazo[5,1-f][1,2,4]triazin-
5 4(3H)-one

o CH,

HN =
N

/
I \N,N

CH,
H,C CH,

A solution of 200 mg (0,45 mmol) of Example 41A and 104 mg (0,67 mmol)

phosphoric trichloride in 10 ml 1,2-dichloroethane is stirred at reflux for 4 hours.
10 After work-up analogously to the procedure given for Example 1, the product was

obtained as a solid. |

Yield: 172 mg (89%)

Melting point: 203°C .

'H-NMR (DMSO-dg, 200 MHz): & = 11,9 (s, 1H), 8,3-7,5 (m, 7H), 3.5 (m, 1H), 2,9
15 (g, J=7.5 Hz, 2H), 2,1 (m, 2H), 1,7-1,5 (m, 6H), 1,3 (t, J = 7.5 Hz, 3H), 1,0 (m, 1 H),

0,8 (s, 9H) ppm.

Example 10

20 7-(cis-4-tert-Butylcyclohexyl)-5-ethyl-2-(4-methylphenyl)imidazo(5, 1-f][1,2,4]-
' triazin-4(3H)-one



598 nmg (1.35 mmol ) of Exanple 53A are suspended in nmethanol, and 10 ml
sodium hydroxide (10%in water) are added. The m xture is stirred at
reflux over night. After cooling down to roomtenperature, the nethanol is
evapor at ewo 02/09883%0, the residue dissolved in ethyl aceP@rEPIXiIs¢3sor gani c
phase washed with water and brine, dried over 5 sodiumsulfate and
evaporated to dryness in vacuo. Yield: -%80 ng (quant.) 'H NVR (DMVMSO d6, 300
MHz): S=0.8 (s, 911), 1.1 (m 1H), 2.2 (t, 3H), 1.5-1.7 (m ©6H, 2.2 (m
2H), 2.9 (g, 211), 3.6 (m IM 8.2 (m 2H, 84 (m 2H), 12.1 (s, | H)

ppm 10 Exanples 12 and 13 o) H

7-(4-tert-Butyl cycl ohexyl)-5-ethyl -2-(3-fl uor pﬁeﬁyl )imdazo[5, 1-f] [
1,2,4]triazin- 4(3H) -one 15 500 ng (2xA of Exanpl e 25A are suspended
in 20 m dichl oroethane, and 306 ngy (.\02 N) triethylamne and 408 ng
(2.01 mmol ) 4-tert-butyl-cycl o- hexan Nbg chl oride are added. The
mxture is stirred at roomterrpee for 20Y}ape hour, then 463 ngy (3.02
mol ) phosphoroxychl ori de ar ¢y gdded” The m'x is stirred at reflux for
3 hours. After cooling down td room t enper at ¢ ethyl. acetate and
saturated NaHCO3 (aq) are added. The organic phase is washed with saturated
NaHCO3 (aq), water and brine, dried over sodi usgH,ate and evaporated to
dryness in vacuo. The product is purified H%CCMJPQnat ogr aphy.

In analogy to the procedure for Example 1, 1750 mg (4.26 mmol) of Example 52A,

980 mg (6.39 mmol) phosphoric trichloride are stirred at reflux over night, propor-
5 tionate amounts of the solvents are used.

Yield: 40 mg (2%)

'H-NMR (DMSO-ds, 300 MHz): & = 0.8 (t, SH), 1.1 (m, 1H), 1.2 (t, 3H), 1.6 (m,

6H), 2.2 (m, 2H), 2.4 (s, 3H), 2.9 (q, 2H), 3.5 (m, 1H), 7.4 (m, 2H), 7.9 (m, 2H), 11.7

(s, 1H) ppm.

10
Example 11
7-(cis-4-tert-Butylcyclohexyl)-5-ethyl-2-(4-nitrophenyl)imidazo[5,1-f]{1,2,4]triazin-
4(3H)-one

15

0 CH,
HN/U\‘é(
N

N N4
N

O,N



25 WO 02/098879 PCT/ EP02/ 05436 -62 Yield: 33 ng (49 cis-product (Exanple
12) 'H NWR (DVMBO-d6, 200 MHz): 8 = 0.8 (s, 9H, 1.0 (m 1H), 1.2 (t, 3H),
1.5-1.7 (m 6H, 2.2 (m 2H, 2.9 (q, 2H, 3.6 (m 111), 7.5 (m | H, 7.6
(m 1H), WeoymssPH),K 12.0 (br.s, 1H ppm 5 Yield: 29 RGTEPYY05436
trans-product (Exanple 13) 'H NVR (DMSO-d6, 200 MHz): S = 0.8 (s, 9H), 1.1
(m 1H, 1.2 (t, 3H, 1.6 (m 4H), 1.9-6m 2H, 2.0 (m 2H, 2.9 (q, 2H,
3.1 (m 1H), 7.5 (m 1H, 7.6 (m 1H, 7.8 (m 2H ppm 10 Exanple 14
cis-3-[7-(4-tert-Butyl cycl ohexyl)-5-ethyl - 4-o0xo0-3, 4-di hydroi m dazo[ 5, 1-f] |

Bcanpl os. 12 andt 1 UPaRa of Bharplts e fspaR ¢ Wimi Bardh Sl 10RO
ci s- 4-t ert - buthydroyide §H¥4% imwatsr) lsreradded; Hlhe mixturesim stiedogs vefluxt avennight. Afterint s of
the other r ea%g&hsg down t"cj:srggm teztr?pe\rgt&rl ,d the Qneagmgl ig Le"\%ap(g?ated in vacuo, the residue

dissolved in ethyl acetate, the organic phase washed with water and brine, dried over

5 sodium sulfate and evaporated to dryness in vacuo.

Yield: 580 mg (quant.)

'H-NMR (DMSO-ds, 300 MHz): § = 0.8 (s, 9H), 1.1 (m, 1H), 1.2 (t, 3H), 1.5-1.7 (m,

6H), 2.2 (m, 2H), 2.9 (q, 2H), 3.6 (m, 1H), 8.2 (m, 2H), 8.4 (m, 2H), 12.1 (s, 1H)

ppm.
10
Examples 12 and 13
7-(4-tert-Butylcyclohexyl)-5-ethyl-2-(3-fluorophenyl)imidazo[5,1-f][1,2,4]triazin-
4(3H)-one
0 CH,
HN =
N
/
\N,N
F
HC CH,
15 3~ CH,

500 mg (2.01 mmol) of Example 25A are suspended in 20 ml dichloroethane, and
306 mg (3.02 mmol) triethylamine and 408 mg (2.01 mmol) 4-tert-butyl-cyclo-
hexanecarbonyl chloride are added. The mixture is stirred at room temperature for

20 one hour, then 463 mg (3.02 mmol) phosphoroxychloride are added. The mixture is
stirred at reflux for 3 hours. After cooling down to room temperature, ethyl acetate
and saturated NaHCO; (aq) are added. The organic phase is washed with saturated
NaHCOj; (aq), water and brine, dried over sodium sulfate and evaporated to dryness
in vacuo. The product is purified by chromatography.

25



' H NVR (DVBO-d6, 300 MHz): 8 =

1.5-1.7 (m

(m 1H, 83 (m 1H, 84 (m 1H),
clai m - 680 odn9s8mnpounds of the general formula (1), HN BCrmPodiseds 10 15
CH3 R2 (1) PCT/ EPO2/ 05436 denotes (C6 - Cio)-aryl, which is optionally

substituted by identical or different rgsidues selected fromthe group:
consi sting of halogen, (Cl-C4)-alkyl, trifluoronmethyl, cyan, nitro and

1 (m 1H), 1.2 (t, 3H),

.8 (s
6H), 2.2 (m 2H), 2.9 (q,

9H)
2H),
11.

1.
6 (m 1H, 7.7 (m 1 H,
9 (s, 1 H ppm WD 02/098879 W\

8.0

trifluoromethoxy, or denotes (Cl-C8)-alkyl, which is optionally substituted

by 3- to 10-
car bocycl yl ,

10

15

20

ed bocyc or tes 3- to 10-nenbered
ViERoR g G ptidt @aflopfedds" © °
'H-NMR (DMSO-ds, 200 MHz): 5 = 0.8 (s, 9H), 1.0 (m, 1H), 1.2 (t, 3H), 1.5-1.7 (m,
6H), 2.2 (m, 2H), 2.9 (q, 2H), 3.6 (m, 1H), 7.5 (m, 1H), 7.6 (m, 1H), 7.8 (m, 2H),

12.0 (br.s, 1H) ppm.

Yield: 29 mg (4%) trans-product (Example 13) |

'H-NMR (DMSO-dg, 200 MHz): 8 = 0.8 (s, 9H), 1.1 (m, 1H), 1.2 (t, 3H), 1.6 (m,
4H), 1.9 (m, 2H), 2.0 (m, 2H), 2.9 (q, 2H), 3.1 (m, 1H), 7.5 (m, 1H), 7.6 (m, 1H), 7.8
(m, 2H) ppm.

Example 14

cis-3-[7-(4-tert-Butylcyclohexyl)-5-ethyl-4-o0x0-3,4-dihydroimidazo(5,1-f]{1,2,4]-

triazin-2-yl]benzonitrile

NC X, N~

In analogy to the procedure for Examples 12 and 13, 1.09 g (4.27 mmol) of Example |

51A, 0.86 g (4.27 mmol) cis-4-tert-butylcyclohexanecarbonyl chloride and propor-
tionate amounts of the other reagents are used.

Yield: 0.70 g (41%)

'H-NMR (DMSO-dg, 300 MHz): § = 0.8 (s, 9H), 1.1 (m, 1H), 1.2 (t, 3H), 1.5-1.7 (m,
6H), 2.2 (m, 2H), 2.9 (q, 2H), 3.6 (m, 1H), 7.7 (m, 1H), 8.0 (m, 1H), 8.3 (m, 1H), 8.4
(m, 1H), 11.9 (s, 1H) ppm.



tuted by identical or different (G -C4)-al kyl residues, and 20 R2 denotes
4-tert-butyl -cycl ohex-1-yl , and their salts, hydrates and/or solvates. 2.
Compounds according to claiml, whereby 25 R denotes naphthyl, or WO
02/ 098879 Wob2k65¥82 05436 -64 5 3. 104. 15 5. 6. 20 7. 258PCHEPB&ES6phenyl ,
which is optionally substituted by identical or different halogen atons.
Conmpounds according to claim1 or 2, whergghy

We claim
1. Compounds of the general formula (),
0 CH,
HNM )]
R1)\\N/N\/<
5 R?
in which

“R! denotes (Cg - Cio)-aryl, which is optionally substituted by identical or
different residues selected from the group consisting of halogeén,

10 (Cy-Cs)-alkyl, trifluoromethyl, cyano, nitro and trifluoromethoxy, or

denotes (C;-Cg)-alkyl, which is optionally substituted by 3- to 10-

membered carbocyclyl, or

15 denotes 3- to 10-membered carbocyclyl, which is optionally substi-
tuted by identical or different (C,-C4)-alkyl residues,

and
20 R?  denotes 4-ferr-butyl-cyclohex-1-yl ,
and their salts, hydrates and/or solvates.
2. Compounds according to claim 1, whereby

25
R denotes naphthyl, or




R2 denotes cis-4-tert-Butyl-cyclohex-I-yl. A process for the preparation of
t he conpounds according to any one of <clains 1 to 4, characterized in that
conpounds of the general formula (1V), in which RL and R2 have the neaning
i ndi cat ed \R'B g} %fg 1, are reacted with a dehydrating ager@T/ERRMPpS6nds of

t he genera PE 2 (I'V) according to claim4. Conpounds according to any
one of claims 1 to 3 for therapeutic and/q@r. prophylactic use.

Phar maceuti cal conposition containing at |1 east one conpound according to
any one of claims | to 3 and a pharnacol ogi cally acceptable diluent. Use of

conpounds according to any one of . cJ]ains to.3.for. the ratj. f
nedi canents. WO 02/@988$@¥1PU1?/ /’(55%’6”‘%1 ngubsg{u?qgsby olflg'@g"grrgggr%g&eﬁ
according to any og}e?lﬁgnggogjsns 1 to 3 for the preparation of nedicanents
for the treatnent ST prophyl axis of inflammatory processes and/or

i mune di seases. 5 10. Use of conpounds according to any one of clains 1 to

3 for the preparation of  nedicanents.for t ment and/or prophyl axis
of chronic obsi'ruct‘?%Po“Bﬂ??Fﬁﬂréiﬂgtaf@'gﬁgé”gh e%érb%':sthma.

5
R?  denotes cis-4-tert-Butyl-cyclohex-1-yl.

4. A process for the preparation of the compounds according to any one of

claims 1 to 4, characterized in that compounds of the general formula (IV),

10
0 CH,

. HN
Xy o

07 “R?
in which R! and R? have the meaning indicated in claim 1,
15 are reacted with a dehydrating agent.
5. Compounds of the general formula (IV) according to claim 4.

6. Compounds according to any one of claims 1 to 3 for therapeutic and/or

20 prophylactic use.

7. Pharmaceutical composition containing at least one compound according to

any one of claims 1to3and a pharmacologically acceptable diluent.

25 8. Use of compounds according to any one of claims 1 to 3 for the preparation of

mgdicamcnts.



WO 02/098879

10.

PCT/EP02/05436

-65-

; Use of compounds according to any one of claims 1 to 3 for the preparation of

medicaments for the treatment and/or prophylaxis of inflammatory processes

and/or immune diseases.

Use of compounds according to any one of claims 1 to 3 for the preparation of
medicaments for the treatment and/or prophylaxis of chronic obstructive

pulmonary disease and/or asthma.



