1 Method for the production of dihydropteridinones The invention relates
to a process for preparing dihydropteridinones of general 5 formula (I) O
H3 4 R Ra tl) wherein the groups L, R', R2, R3, R4 and R5 have the
meanings given in the 10 claims and specification. Background to the
invention Pteridinone derivatives are kriown from the prior art as active
substances with an antiproliferative activity. WO 03/020722 describes the
use of 15 dihydropteridinone derivatives for the treatment of tumoral
diseases and processes for the preparation thereof. The aim_ of the
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wherein the groups L, R}, R%, R3, R*and R5 have the meanings given in the

10 claims and specification.

Background to the invention
Pteridinone derivatives are known from the prior art as active substances with

an antiproliferative activity, WO 03/020722 describes the use of

15 dihwdropteridinone derivatives for the treatment of tumoral diseases and
processes for the preparation thereof.
The aim of the present invention is to provide an improved method of

preparing the dihydropteridinones according to the invention.

20 Detailed description of the invention

The present invention solves the probiem stated above by the method of
synthesis described hereinafrer which constinutes a convergent process, by
comparison with the process described in WO 03/020722.

The invention thus relates to a process for preparing dihydropteridinones of

25 general formula (1)



(liwherein R', R2 which may be identical or different, denote hydrogen or
optionally 5 substituted Ci-Co-alkyl, or Rl and R2 together denote a 2- to
5-membered alkyl bridge which may contain 1 to 2 heteroatoms, 10 R3
denotes hydrogen or a group selected from among optionally substituted
C-C2-alkyl, C2-C12-alkenyl, C2-C12-a?kynyl and C3-Cl4-aryl, or a group
selected from among optionally substituted and/or bridged C3-C12-
cycloalkyl, Cs-Cie-cycloalkenyl, 7-C12-polycycloalkyly,
C-C2-polycycloalkenyl, C5-C12{¢pirocyeloalkyl, C3-C%§-ﬁe erocycloalkyl

which contains 1 to 2% hetejgatoms? a
which contains I to 2 heferdatoms,
denote a saturated or unsaturated C:
optionally contain 1 heteroatom, 20 R4

ad C3 Cloalkenyl
or R)land B3 orIR2 arld R3S together
€4-alkyl bHdgeWhichimay
dendles a groupselected from

among hydrogen, -CN, hydroxy, -NR6R7 and halogen, or a group
selected from among optionally substituted Ci-C6-alkyl, C2-C6-alkenyl,
C2-C6-alkynyl, Ci-Cs-aikyloxy, C2-Cs-alkeriddxy, C2-C5-alkynyloxy,
Cl-G§,&%;alkylthio, C1-C6-alkylsrlphoxo and C-C6-alkylsulphonyl, L
denotes a linker selected from among optionally substituted C2-Cio-alkyl,
C2-C io-alkenyl, C6-C l4-aryl, -Cs-C4-alkyl-Co-C i 4-aryl, -C6-C
14~y X Sichlyty D eogtiaratlyon HiGEare; Eros RISEREAT ORI AyI
whichoptionalty coptaing | or 2 nitrogen atoms,
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or
R! and R? together denote a 2- to 5-membered alkyl bridge which may contain 1

10 2 heteroaroms,

R3 denotes hvdrogen or 2 group selected from among optionally substituted
C1-Ciz-alkyl, Co-Ciz-alkenyl, Co-Ciz-alkynyl and Ce-Cig-aryl, or

a group selected from among optionally substituted and/or bridged Cs-Cio-
cycloalkyl, Cs-Ciz-cycloalkenyl, C+-Ciz-polycycloalkyl, Cq-Ciz-polycycloalkenyl,
Cs-Crz-spirocycioalkyl, Cs-Ciz-beterocycloalkyl which contains 1 to 2
heteroatoms, and Cs-Ciz-heterocycloalkenyl which contains 1 to 2 hetercatoms,

or

R!and R3or R2and R3 together denote a saturated or unsarurated Ca-Ce-alkyl

bridge which may optionally contain 1 hetercatom,

R* denotes a group selected from among hydrogen, -CN, hydroxy, ~NRsR7 and
halogen, or

a group selected from among optionally substituted C1-Ce-alkyl, C2-Ce-alkenyl,
Co-Ce-alkynyl, C1-Cs-alkyloxy, C2~Cs-alkenyloxy, Co-Cs-alkynyloxy, Cr-Ce-
alkylthio, Ci-Ce-alkylsulphoxo and Ci-Ce-alkylsulphonyl;

L denotes a linker selected from among optionally substituted Co-Cio-alkyl,
C2-Cie-alkenyl, Ce-Cra-aryl, -Cz-Ca-alkyl-Ce-Cra-aryl, ~Ce-Cia-aryl-Ci~Ca-alkyl,



n denotes 0 or 1 5in denotes 1 or 2 R5 denotes a group selected from
among optionally substituted morpholinyi, piperidinyl, piperazinyl,
piperazinylcarbonyl, pyrrolidinyl, tropenyl, R8 dike tome thylpiperazinyl,
sulphoxomorpholinyl, sulphonylmorpholinyl, 10 thiomorpholinyl, -NR8R9
and azacycloheptyl, R6, R7 which may be identical or different, denote
hydrogen or Ci-C4- aIkyI and R8, R9 denote unsubstituted nitrogen

Zugbr?ggesnﬁsgcte% }’) Mg c%%ikéﬁml%%e%rg f;ﬁ&%ﬂ}&?%@%%@éﬁ%@%ﬁ&ﬁ{g i

om among CI-C
-CAcalkyicEmigiepeioalkyl, C3-Cio-cycloalkyl, C6-CZ4-aryl,
-C-C4-alkyl-Co-C14-aryl, pyranyl, pyridinyl, pyrimidinyl, Ci-C4-
aIkon yC iEbonty , 6:6 14-arylcarbonyl, C;-C4-alkylcarbonyl, C6-C14-
arylmethy oxycarbony C6-CG4-arylsulphonyl, Ci-C4-alkylsulphonyl and
5C6-8,4- afghardsG4ealkylsulphonyl, 20 while a compound of formula (I1) 1
O Alix N R1 13 R R3 25 wherein Rl to R3 are defined as specified and A

| Vi r IS r ith mpoun ff rmula (Il
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pxpemdmyf piperazinyl, piperazinylcarbonyl, pyrrolidinyl, tropenyl, R8-
diketomethylpiperazinyl, sulphoxomorpholinyl, suiphonylmorpholinyl,

10 thiomorpholinyl, -INRER® and azacycloheptyl,

R6, R7 which may be identical or different, denote hydrogen or Cy-Cy-alikyl,
and

RE, R? denote unsubstituted nitrogen substruents at R%, which may be identical
or different, either hydrogen or a group seiected from among Cr-Ce-alkyl,

15  -Ci-Csalkyl-Cs-Cro-cycloalkyl, Ca-Cio-cycloalkyl, Ce-Cia-aryi,
-C1-Cy-alkyl-Ce~Cis~aryl, pyranyi, pyridinyl, pyrimidinyl, Cy-Ca
alkyloxycarbonyl, Ce-Cis-aryicarbonyl, C;-Cyalkylcarbonyl, Ce-Cia-
arylmethyloxycarbonyl, Ce-Cie-arylsulphonyl, Ci-Cs-alkylsulphonyl and Ce-Cis-

ryl-C1-Cys-alkyisulphonyl,

20

while a compound of formuta (II)

25  wherein

Rl 1o R? are defined as specified and A is a leaving group,

is reacted with a compound of formmla {(III},



NH2 4 (111) wherein R4, R5, L and it, n may be defined as specified. 5
The invention further relates to a process for preparing
dihydropteridinones of general formula (1) as hereinbefore described,
wherein Rs denotes a morpholinyl or piperazinyl group which may be

mono or disubstituted by an alkyl or cyéloalkyl group, preferably
cyclopropylmethyl or dimethyl. 10 The invention further relates to a
process for preparing dihydropteridinones of general formula (I) as
hereinbefore described, wherein the dih{firopteridinone is selected from

(1)

wherein

R4, RS, L and m, n may be defined as specified.

>
The invention further relates to a process for preparing dihydropteridinones of
general formula (I) as hereinbefore described, wherein Rs denotes a morpholinyl
or piperazinyl group which may be mono or disubstituted by an alkyl or
cycloalky! group, preferably cyclopropyimethyl or dimethyl.
10

The invention further relates to a process for preparing dibydroptenidinones of
general formula (I) as hereinbefore described, wherein the dihydropteridinone is

selected from among the following dihydropteridinones of general formula (1)
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HC CH, while the abbreviations Xi, X2, X3, X4 and X5 used in the Table in
each case denote a link to a position in the general formula listed in the
Table instead of the corresponding groups R', R2, R3, R4 and L-R5. 5 In
a preferred process the reaction is carried out in the presence of acid
catalysts, such as inorganic and orgarfic acids. Also preferred is a
process wherein the acid catalysts used are organic sulphonic acids,
preferably methanesulphonic acid, ethanesulphonic acid, ethane-|,2 10
distilphoni¢ acid, benzenesulphonic acid or p-toluen@sulphohic acid.
Particularly preﬁerr%d is eg cess wherein the amognt of acid caéyst
addedis hetwe 2 squivalents; If the congippund of fgrmula (1)
contains one orimore basic groups in the +-n 15 group, a (ur her
equivalent|of acid or correspondinglyl more equivalents of acid have to be
added-in-agditian-to-the-catalytic-amount-of-acic-fpr-thepurposeof

protonation andihence blocking of the basic group or groups; In t% case

ing 7 particulanlyspreférted jprocess the amount of agded acid catalyst is
mote fH&n prié kequivalent. Also%artik:ularly prefefrecdPis a process-wherein
thejreaction is carried out inja 5 solvent sele¢ted|from among am@es
such as dimethylformamide, dimethylacetamide or N-methylpyrrolidinone,
ureas such; as 1,3-dimethyl-13,4,5,6-tetrahydro-2(1H)-pyrimidone (PMPU
or dimethylpropylurea), sulghoxides such as dimethyfsulphoxide;
sulphongs sughias*uphetane, primary alcohols sucﬂmam than

ethanol, 1-propanol, 1-butanol or 1 10H€ntaisl, secondary Icoi;@l such

as 2-propanol ot 2-butanol, isomeric |secondary dlcohols of pefitane or
hexane,.tertiary alcohols-of butane -pentane-er
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while the abbreviations X, X2, X3, X4 and Xs used in the Table in cach case
denote a link to a position in the general formula listed in the Table mstead of
the corresponding groups RY, R?, R?, R* and L-R°.

In a preferred process the reaction is carried out in the presence of acid catalysts,
such as inorganic and organic acids.
Also preferred is a process wherein the acid catalysts used are organic suiphonic
acids, preferably methanesulphomnic acid, ethanesulphonic acid, ethane-1,2-

10  disulphonic acid, benzenesulphonic acid or p-toluenesulphonic acid.
Particularly preferred is a process wherein the amount of acid catalyst added 13

berween 0.001 and 2 equivalents.

If the compound of formula (I) contains one or more basic groups in the Rin-La
15  group, a further eguivalent of acid or correspondingly more equivalents of acid
have to be added in addition to the catalytic amount of acid for the purpose of

protonation and hence blocking of the basic group or groups. In this case in a



hexane, acetonitrile and 2-propylnitrile. Particularly preferred are
secondary alcohols such as 2-propanol, 2-butanol or
2-methyl-4-pentanol. 15 Particularly preferred is a process wherein the
reaction temperature is from 18C to 180C, preferably from 100C to 150C.
The reactions may also be carried out Under pressure in low-boiling
solvents or using microwaves as the energy source. 20 The reactions are
worked up by conventional methods, e.g. by extractive purification steps
or previlsiaibrparfarery SEIRSHS provedseladde Aoih SRR AdHg™ o
to the iveation may be present in the form of the individual optical
isomers, mixtures of the individual enantiomers, diastereomers 25 or
racemates, in the form of the tautomers and also in the form of the free,
bas@dsorrtmiadas Pt Bl ERRITONISARP Wit BHAIRAS SISHRAYT 1o 2

Aaccepiable-acids s sYahaasotor ﬁﬁﬂiﬁ@laﬁﬁldﬁ&i&lﬂmﬁ&liﬁa\miﬁehydrohahc
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carbon atoms refer referably 1-4 carbo ch
as, OFEREIRY f’r]lseﬂ‘h/;2 X&f‘ﬁ‘y ﬁrr]é)lp’y E%urfyi lfé@nt aﬂ@x@l %12%)%3%}%0:3;,
Imonmlgﬂenyl,amdoadde@tdbn!esscg @tﬁe@ﬁﬂ@é@aﬁéé“ﬁﬁéﬁ%mﬁéﬁ%@ﬁﬁoned

terms. ropyly Byl oRERYLRSY b eRkhe Qekrl: RSB E&ﬂdrﬁ@ﬂaﬁl}dne or
include all the possible is merlc ﬂif‘ﬁ?&% %r xam Ie t ete m pro %

incl RS R TBHE GroapR |so ) opyfrff= & term rﬁq[?

includeshnibetyh iszhutylasel 2botykapidoreit Mgt - thec5e@eh pentyl
includes iso-pentyl and neopentyl. In the abovementioned alkyl groups

one or more hydrogen atoms may optionall , .. .
i5 Parncuiar}j?r/ pre?erred is a procegs mE)herem ghe reaction temperature is from 18°C

to 180°C, preferably from 100°C to 150°C.

The reactions may alsc be carried out under pressure in iow-boiling solvents or
using microwaves as the energy source.
20  The reactions are worked up by conventonal methods, e.g. by extracuve

purification steps or precipitation and crystallisaton processes.

The compounds according 1o the invention may be present in the form of the
individual optical isomers, mixtures of the individual enantiomers, diastereomers
25  or racemates, in the form of the tautomers and also in the form of the free bases
or the corresponding acid addition salts with pharmacologically acceptable acids -
such as for example acid addition salts with hydrohalic acids, for example
hydrochloric or hydrobromic acid, or organic acids, such as for example oxalic,
fumaric, diglycolic or methanesulphonic acid.
30 |
The term alkyl groups, including alkyl groups which are a part of other groups,
denotes branched and unbranched alky! groups with 1 to 12 carbon atoms,
preferably I - 6, most preferably 1-4 carbon atoms, such as, for example: methyl,

ethyl, propyl, butyl, pentyl, hexyl, hepwyl, octyl, nonyl, decyt and dodecyl. Unless



be replaced by other groups. For example these alkyl groups may be
substituted by fluorine. All the hydrogen atoms of the alkyl group may
optionally also be 10 replaced. The term alkyl bridge, unless otherwise
stated, denotes branched and unbranched alkyl groups with | to 5 carbon
atoms, for example methylene, ethylerde, propylene, isopropylene,
n-butylene, iso-butyl, sec. butyl and tert.-butyl 15 etc. bridges. Methylene,

ethylene, propylene and butylene bridges are particularly preferred.. In the
alkyPBEGES %?ﬂrotﬁea%%nam%ﬂ%%ﬁam ev%%laés%g‘ew
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other groups denotés branched and unbranched alk % ene groups with

to 1DeRFbORGIAL UBERARERF 2P E L ATBTEoATS: RISt Prefsranry s L éhe
sarhematems! pravitiedsdhatitheyndaveatdedst one double bond.

Examples include: ethenyl, propenyl, butenyl, pentenyl etc. Unless

otherwise stated, the abovementioned terms 25 propenyl, butenyl, etc .
alsoliia b I HesabiE 1A GFBAE 9BFE T SSMBRY 2RB R optionally

bUt&EWfdﬁﬁt&Bﬁylcﬂwﬁgtﬂu&tﬁﬁe Byindohuteny allrhetbybd-propenylibsttuted
1- mgthﬁ}{ BIS{% % réleth JltBEQ? 8{%&%}@?%}% 'B'%%P%‘:Y&?ﬂ‘} also be
- etrhen ﬁn the k

I- eth - ovementlon enyl groups, unless
1@theﬁwﬂ§é€§tated one or more hydrogen atoms may optionally be
replaced by other groups. For example, these alkyl groups may be

subs{jﬁluted byltkg? ha aﬂ?tom&fly\%@ ¢ a’%‘el:l th‘__gegéﬁ%go&ggc%gggdof the

alkenyl'group m yop oh yalso e replace The term alkynyl groups

(includbmgntiosealit ciers Fisart BF dEEPgrotpE)s-deh st pramchad sl
unbranehed, @W&ﬂé%@&%ﬁkﬁcﬁ%%@ﬁéﬁ@ﬂ@d%ﬁ@ peavided tiat they bury!

lhaV%t%t lea tecsmﬁiter v eggne ;%rng’x grogy?eeth &/ I&Et%r%)n r%}{x&ges are particularly
preferred. In the alkyl bridges mentioned 1 to 2 C-atoms may opuonally be
replaced by one or more heteroatoms selected from among oxygen, nitrogen or

sulphur.

20  The term alkenyi groups (inchuding those which are a part of other groups)
denotes branched and unbranched alkyiene groups with 2 to 10 carbon atoms,
preferably 2 to 6 carbon atoms, most preferably 2 - 3 carbon atonis, provided
that they have at least one double bond. Examples include: ethenyl, propenyl,
butenyl, pentenyi etc. Unless otherwise stated, the abovementioned terms

25  propenyl, butenyl, etc also include all the possible isomeric forms. For example,
the term buteny! includes I-butenyl, 2-butenyl, 3-butenyl, I-methyl-1-propenyl,
1-methyl-2-propenyl, 2-methyl-1-propenyl, 2-methyl-2-propenyl and I-ethyl-1-
ethenvl,

30 In the abovementioned alkenyl groups, unless otherwise stated, one or more
hydrogen atoms may optionally be replaced by other groups. For example, these
alkyl groups may be substituted by the halogen atoms fluorine. All the hydrogen

atoms of the alkeny! group may optionally also be replaced.



butynyl, pentynyl, hexynyl etc., preferably ethynyl or propynyl. 5 In the
abovementioned alkynyl groups, unless otherwise stated, one or more
hydrogen atoms may optionally be replaced by other groups. For
example, these alkynyl groups may be substituted by fluorine. All the
hydrogen atoms of the alkynyl group fhay optionally also be replaced. 10
The term aryl denotes an aromatic ring system with 6 to 14 carbon atoms,
preferably 6 or 10 carbon atoms, preferably phenyl, which, unless

Othms&rﬁt@@%ﬁr@)ﬁ@’%@mﬁiﬁg mete ahibe {ellawing @uhstiyentgsfor
QCF3, :NH

exam
pref&%%‘ﬁf u%r & or Tg C 5%%]%: %rgyalllﬁ ?ijre‘?era ly Cl%%%rnbﬁf}y toms,
preﬁm@b@ﬁ@tﬁ@ema@aftl@a$&ﬁ?90@é?é?@l§#%@ﬂ1§ﬁ%}a@ﬂmhygd@ropargyi

I-C3saioyds preferably nOcmethyt Opr=0-aithyle Q@ pep@nT,-C4-alkyl,
ﬁreferably -0-methyl or -O-ethyl, or -CONH2. 20 Examples of heteroaryl

roups wherein up to two C atoms are replaced by one or two nitrogen
atorrstinchbdespyrrolenpyraliole! gnidazoteltrngdlerpyrisited: pypmitmers
while gach ofthe, abonesmaiaped hetereany Wigs MayRPIOnalymale0 these
be anellated to a benzene@ng%grg%%%blg ben Lga%olf aQIg ?;[trg)eéseof the
heté e 50 R d8aYs PSP I e e B AR T may or exampie carry one or
morgiyh2bethefoltewintisubititients: Ep@teBr, OH, OMe, methyl, ethyl,

1&N, CONH2, NH2, optionally substituted phenyl, optionally substituted
heteroaryl preferably optionally substituted r|d l. Exa1

cycld WI&&E&C‘&F&E‘MB& 6]"&5%%&5 caBorn & 5%(1%} or 30

examplereysidpropyl caymmanscyetim@bmy@@wbh@%yh oyskshegigreise

cyclgogry! &59“8!&9'}65&81%69% EXCIQRRRRYE SnsusihaxyioNhilegae D,

the ‘above-mentioned %/cloalkgc%rou%{m%y optionall aI%? carry.one or

mordOz, CN, OMe, -OCHF,, zlogen, pr ferably ffuotine or

15 chiorine, Ci-Cig-alkyl, preferably Ci-Cs-alkyl, preferably C:-Cs-alkyl,

particularly preferably methyl or ethyl, -O-C1-Cs-alkyl, preferably -O-methyl or
-O-ethyl, -COOH, -COO-Cy-Cealkyl, preferably -O-methyl or -O-ethyl, or

-CONHa.

20  Examples of heteroaryl groups wherein up to two C atoms are replaced by one or
two nitrogen atoms include pyrrole, pyrazole, imidazole, triazole, pyndine,
pyrimidine, while each of the above-mentioned heteroaryl rings may opaonally
also be anellared to a benzene ring, preferably benzimidazole, and these
heterocycles, unless stated to the contrary, may for example carry one or more of

25  the following substituents: ¥, CI, Br, OH, OMe, methyl, ethyl, CN, CONH,
NHo, optionally substituted phenyl, optionally substituted hetefoaryi, preferably

optonally substituted pyridyl.

Examples of cycloalkyl groups are cycloalkyl groups with 3 - 12 carborn atoms, for
30 example cyciopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or
eyclooctyl, preferably cyclopropyl, cyclopenty! or cyciohexyl, while each of the
above-mentioned cycloalkyl groups may opuonally also carry one or more
substituents, for example: OH, NOz, CN, OMe, -QOCHF;, -OCF3, -NH:z or
halogen, preferably fluorine or chiorine, Cy-Cio-alkyl, preferably C;-Cs-alkyl,



substituents, for example: OH, NO2, CN, OMe, -OCHFz, -OCF3, -NH2 or
halogen, preferably fluorine or chlorine, Ci-Cio-alkyl, preferably
Ci-C5-alkyl, 10 preferably Ci-C3-alkyl, particularly preferably methyl or
ethyl, -O-Ci-C3-alkyl, preferably -0-methyl or -0-ethyl, -COOH,
-COO-Ci-Ca-alkyl, preferably -COO-rtiethyl or -COO-ethyl or -CONH2.
Particularly preferred substituents of the cycloalkyl groups are =O, OH,

NH2, methyl or F. 5 Examples of cycloalkenyl groyps are cyc Y,
graups S e R RS e Gt

exgieplasycloprepenyb: cyeiabuteriyl) Cdiclépentebyl Ceyadiohaxstaykoly
CVQ'E&%R%%Q&% preferably.cyolopronsik, Gslapententrkar cyclahexeRws of
(0]

whileé eac e above-mentioned c}yﬁcloalkenyl 10 groups may optionally
alstearryeiel erenare BubStitteme 2 R BR0tES an oxygen atom linked
sby a double bond. Examples of heterocycloalkyl groups, unless otherwise

stated in the definitiops 3-10.12- aferably Srnroms
7-&%@% ,gé: Qj?éi[%eéi %%glﬁggtﬁ%%gg %%%gc?c%g ess?)rﬁ%htga% b%ntain @
as hiishduoms pgoRRhIeRYSIPBY: &NSKT G ‘é’fé‘?ﬁb‘?@f‘t%?aﬁﬁfc’ic? HIF&H,
tetrghysrafusanoneidhbreyiolactorienheptpyyBmysfayndiy cyclopropenyl,
dioxolane,tetrahydropyran, dioxa i [ > thi 1
T By St T, A Tesbarme Ooh fragcns
10imigacaiiigs, setiazally, NP SABTN @R AN P HiBIfe, pyrazine,

piperazine, triazine, tetrazine, morpholine, thiomorpholine, diazepan,

oxagzing, tetrahydro- oxazinyl, isothiazole, pyrazalidine, preferably
morp oIifi%n,oﬁf/{r%r}iafﬂ’g?%iabéér%?h%egr Si%eraz]gne, while the heterocyclic

group may optionally carry substituents, for example Ci-Ca-alkyl,
preferablimeiivk.atbytionRI0pys25, BxrBplasaipelayaldalky groupsons,
15are a%) t?l)gl;:lg III%-%Jgnsl iteurtce S ’p?ie_ﬁ’eggb_lgﬁey:?_ép 'E)r 7-membered, saturated or
unsaturated heterocycles, which may contain as heteroatoms nitrogen, OXygen or
sulphur, for example tetrahydrofuran, retrabydrofuranone, y-butyrelactone, o-
pyran, v-pyran, dioxolane, tetrahydropyran, dioxane, dihydrothiophene, thiolane,
dithiolarie, pyrroline, pyrroiidine, pyrazoline, pyrazolidine, imidazoline,

20 imidazolidine, tetrazole, piperidine, pyridazine, pyrimidine, pyrazine, piperazine,
triazine, tetrazine, morpholine, thiomorphoiine, diazepan, oxazine, tetrahydro-
oxazinyl, isothiazcle, pyrazolidine, preferably morpholine, pyrrolidine, pipenidine
or piperazine, while the heterocyclic group may optionally carry substituents, for
example O1-Ca-alkyl, preferably methyl, etryl or propyl.

25
Exampleé of polycycloalkyl groups are optionally substituted, bi-, tri,-tetra~ or
pentacyclic cycloalkyl groups, for exampie pinane, 2.2.2-octane, 2.2.1-heptane or
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optionally substituted spirocyclic Cs-Crz glkyi groups.
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position in the general formula shown under Table 1 instead of the

20 corresponding groups R!, R%, R3, R* and Lo-Rom.



HN N' R RIR" cont"ig. R3 R* LcR5m urR or 2R3 x 0 xi'~CH X47

~CH3 1HRHyCcl~-HCF, CN3 KQ~CH3X~~CN.3~1 2HR-~CC

3 HRHH3cay FS~i~'NHC3rS C,3 r;,U\ 4H X CH3RHM a5 aS
Xz'e.CH3 ~~/0\C~5HRR;cICN3 Hy O c-S

12
Table 1
i T
N O
RE LN N |
3
)\\ )
T
R I
. R! R2 config. R LoRem
?é* Rl or
%
&\CHq \/l\ %
1 H R e
v ch/f\u o,
RC Foof
CH,
X %
o || Com
2 H R - |
HOT O, CH,
Ko T i
: bl
3 H R PPN
HCT o, HCTE ONT TN,
HC cl:HS Chy
X % Ko™
4 H CH, R b\ ]\/}!"\1
e o, oH,
o~ P %
CHy e, p
5 H R HC (E}g il T)EHEHB
CH,
%5 %
XZ\C}‘E g’/cﬂ3 U
6 H R HC i E}g
X x: %
7 H & R ]>(CH3 U oy
HE T
CH, &




yO0O~'/N QF~-6 HRR,CCH,/Q7HCH3RQH3CKCF 13 yx~ '
2~OCH9 GAS8HRrc~H yy '2~CH39H R H;cat, CH3COD 10HRrc
1H10a~CH'N~xxj~CH3 WVN111HRcalHi 1Z2HRHCC~yH
NYCyy,Cw13HRo0o\JyyI'SC~~g-S CH3

13

o
N

% %
Xz\vCH:, g)/c:—{l f\
R H
8 H H,C [ ?:\\

T
mel

%

10 H R

XNe i %
H, or, A
H;?( \C
CH,

3 Lo,
11 H R H._L>( H ~

e ¥ &
G, g’/crg N o,
12 H R H,C

13 H R % \!;I

He o
%, X
XZ‘CHS [
14 H R H
Hzc/l\cw
X, 3
>%"C!-i ?3 N

e
o)
W

£
ke




14HRHQ H,cJ~s X1'CHXO0,15HR ~3v 14 Xz\CH, O 16 HR CH3
XzICH'l 177HRY~YCH318HRHHC~ 19 HRO0ICH, a Y2~ CFt3

CH3 p 20 HR PACH3 HC~ Xz.,~~CH3CH3 HR21 HH3CNGg"s5 cry C
CH30 22HR Yy

14

%
g, b 24 @
16 H R \ / CHy e
N
e ? | ik EF\
d O J
17 H R % N
He
%
’
18 H R H )
HC
~
19 H R o e
c s
20 H R HCT oM, LT, y
HSC)
%
~ TR A
s
21 H R % R i e
e L, o
oS )E% (E}‘a L
5 .
22 H R X E\jf
. <
N : o @
]
23 H R é X, e
e e,




CH323HR 15 yyx CH30O24HRCH3C~25H>CH3 OA RcH >Y'
CH3 ;~Yy26 HRH3C~C C Xz,~CH3 ~-27 HR H3C CH3 0,CH3 CHI
(IH3 X28 HRH3CCH3 Ci'CH3 30>CHI 29HR Y2t,CHYICH330H
RJYb~~ Yh~CH331HRHH,CIcH, CV, >CH3i3 CH3

15

%
e é})@
24 H R ~CH,

-

p—

o]

o R
0.
25 H R Chy

o
26 H R | HCT oK, -CH,

X5 CH, >4 %
M )\ c;} N

7
‘}>—J<
O] O] OO

b

-

o

%, X B
~ SURE)
28 H R Re™ Ter | Tom
X -3
~ L e
29 H R e o, i
\
@

% CH, §
X?"CHS [ /t\
30 H R X MO~ A

we Tt
chy
X % i
\E\CHa WC\
31 H R H hol | b0t
HC | R,
C %
XZ\CH:; ?% CE)H3 |
32 H R | e e, |, iy N el

RG] O
cH,




32HRH,CCH3~H,Ct16 CH,33HRHKH HCCH30% >CH'0 34
HR CH3y YioCH335HR0~CH3v 36 H3 R 00 CH3yl Xz~013)
\CH337HR) ~ccxyc CH3038HRCH3 Xil~=3639HRHN) H,c

- CH

186

%
e § “b
33 H R Py H R A
oy

¢
N
34 H R c)\ CH

%\CHB S P é&
35 H R . ~CH

%
XZ\’CHS F N
O\
36 15 R CH,
4

% 0
o X~ e,
37 H R i
HCT Tem, )
He
X 5 % P
UL
38 H R | o CH, ‘
(3/
% %
X&\CHE g é
39 H R | e H |
He
- S
e | | I 1]
40 H | R O “CH, (

%, %
XZ\CHQ I® ?Ha
u @ O\ ; i
41 H R . % ?,/




40HRCCH3 CH,CH341HR06117 1~CHa42HRC\; T XCH3
XzHCC\WYk& CH43 44HRHN XZ.,,,~~.CH3 H3C~0\Y4 45HR
Y~~"/CYy VH3C/C\ 46HRN C>Xs47Ham/HRHB8CH, 48HCILR
H6N 1 Xz\. CH31FSCCH349C H1I$ 18 xz! O~ Ys CHI ~C~ Yk Cf-,

. %
oGt t gHa @
i ~
42 H R %C)\cﬂa % 1
cH,
e 5 i 0 %
X—CHy % e O
43 o
e o, ,
CH,
44 H R {D = )
X Q
&\‘\/CHS v HBC/ \X4
45 H 24 \ /

Xz\«.,,/ CH,

i\ HCT X
6 | H R | O

XZ\/CHa %
47 o R é o

p & %
o, A
48 | H R | S H
49 H R ~x, By




Sr 50HRHOcHN X27 CH3OH, 51 HR Xa N CH, CH, y2~CH3 CH3\
cH 52 H R Phc C\ly CH, y-CH3 >c\ CFy ryhC CH, CH3 O 53 ,yC~I ci~
Y2--,./CH3 X CH3 H.C 54 HR H3C~CH3 C'yy C"N\ 41J X1 CH3. ~3
CH3 HCI 55HR CH,U )z2\CH3 CH3H,C0 56 HRH3C CH3 ;6 N a
Xz~, cf, X GFy 0 CF'h 57 HR fCCH3 hs~h

2 O X
e, a/cm X o HSCQH
50 H B | WCey, -

CH
Y% f’% 5 ﬁt
~
51 H R % O

N
|
CH,
% CH
o NN %m
52 H R | B X O
. (!)H;
_CH, %o, % o, te
i § CHy K)\ N -
53 oo % S,
|
Ly
X’Z\'\,/ CH3 XB (E:HS H:C\‘T\
&
1
54 H R HCT TCH, | X C}fj
e CH, | TJ {I:HE HSC\TS
O NS
55 H R 4 @

g /t o c
57 | H R | e’ or




19x.03ry5C~SI1 58HR/IVfeF~c59HRN I CCn Ho60HR Yy
cH Xz\oC LJ C cN, x/CH >i~CH, yC~ H3C/0\ 6 61 ~N c., CH3 CH3 K3C
62HRCYk"~"/y 63HRC~ybaJ )2'-.CHCH3 64 HR X~0 CH3 65
HRbCy~ CH3 66 HCH3RQCykON20CH CH3ICH3 67THRC"

HC X5 19
X2\/CH3 5 EHS %C}g
58 H % S
&
X 0 X
o Re x|
50 H S~y
|
X o
XZ\CHS ( 7 B, %:w:
60 H X% s
&,
- X 0 X
X~ X“‘\‘C:H3 S/CHJ HCT X, ﬁ\
&,
c c
x‘f\cs%a T ] H, H, 3
62 H % N
63 | H G O, b
XZ\"CHB T ?Hs Qf\‘/\ %,
64 | H é Oy
CH
&\CHS % C{} 3 o/w
65 H ¢ 7 ¥, k/m\/\xS
oo, P §H3
66 H Q X, “\/N\/\XJ




~ XzICH3 Y~1Hacl68 HR H)i~CH3*N>s69HRH (~ >zCH370HR
Hyl ,0~ XH3C 71 H3 R H3C~CH3 72 H~-CH3 R H3C--CH3
H3C~C~y~ X,~ 73HIRH3CCH3 Hat 0~ 74 HRH3C~CH3H3C/\
Ncit CH, y>Z~ CH CF{3 HTC~N 75 H R /V\j Cy~cl~ 21 'oH76 H H="
yl~H 77 HcH3 R H3¢c XcH3 H 78 H RRH3C-LCH3 Hn CH3 > Y3 HNC
cH3

XZ\'CH & V2 |
3
0 -

: . &
%\CHE X.’s H:s \N
68 bt R ¢ 7 B L; j\ X,

69 H R

%
S
70 H R H N\,/\xs

¥
pN—cr A e I
71 H : R M,C Cr NN

% % %
72 H R H,C Chy 1 HC™ X%

" x 5
N
Gy O
i
X % o %
- " | s
7 4 H CH3 R HSC’—“--_ CH3 HE C ><f€ N/\ oHy
C*J‘J
X‘Z\"CHS % CH, HJC\_?{/\\/\XS
75 | H R é O oy




7T9HR6H 6x~ XzICH CH3HCN~ 80H3RYy5 Ky Y CH3 81 HR o-Y,
782HRYxY~cit6 H3C\~c\N~ 83HR X, CHY23 84 HCH3 R c~ 22
Y285HRH X1~-CH3CC 386 HRN.CFS CryHCcH, 87 HR '3C

88 HR\Gig CH3KO\~/H3C X/
21

Ko cH, % (I"Hs ch/\j/\/\&
7% | H R é ©

15
77 H R ’ ? H @

Bl N
78 H | R | HCT TCOH, H
o, ®
s}
™ CH, § %C\Q
79 H R H X

X‘NCHS E | ° o
80 | H R G Oy, O\

Poooles
@ | om O N0
|
CH,

>¢7 % gHs
82 H R X,

~1L0E G
83 H R %

W

xz.“ P EH,

84 H : R | ¥,

AN




89HRN~s H3C Y~ CH, r, CH3 90 H R\Yy FSC ~ NC~N, cl-~ CH3 91
HCH, R\ xCH392HRbHN93HXRHH3C\N x5 23 Y H3C~Xa 94 H
CH3C Recrt, H3C 'CH3 95HR\-CH H3C~~y~ 96 H3RHC'O\ CH33

97 HR Co~

22

Cl
85 H E © H "
&,
X %
~
86 | H . e
|
CH,
% cl %
XZ\CHS (!) H3 *“3‘3\1\L
~
87 H % C@
X‘,\../CH3 !% Hac/ O\Xq T\S
o | n g e
&,
CH % 0 %
Xz\/ : = HSC \X4 fq'(ac}-i:
89 H | o
-
nd
oo~k S\ ?H:ﬂ H:CFT‘\
o o,
90 H e %, s
(oo
R A
91 H ’ X, } §
be
% %
CH,
92 H H
Gy
sz X Hsc\N
93 H G H /W
k/\xﬁ




C98HR O O,CH3 U H3Cll~I CH30~CH3 99 HR CH3 O F3 100 HR ~c
CN) 24 y Cj101 H R H3C CH3 i~ CH3 CH3 0\ Ctfl 102 H R H3c CH2 I\
yy ~y ~ CH3'2~ (J CH3 103 HR\V1 >y CH3 CH3 104 H R x XOCH3 0
~~J CH3 105 HR v2

23

H.C

04 H R

Q
o

95 H R

o<
g
O
N,
> O~ #O0| s{De|

Xz B /O\.
N o HC X
3
86 H R |
% P
e, e,
97 H R }
()
X
HBEEE
98 H R O \CHs .
o
et )!{3 % r
PN N (P
c . e :
00 H R & . & N
()
e L & !
3 O\_
Haj\csa < O
100 | H R e




~3(r)CH30CH3 105HR CH3 O 107HR-OH'25 CH3 108 HR H,C cH
O\ 3a X2~ X,CH3CF~Ofl C 109HR X 'N ~0J H3C CH3 CH3 110 H
R CH~ Xzl,CH3 111 HRHC CHNCH I~ O 112 HR H3C CH. CH3
HCACH3 CH3 113 H R CH/ CH

24

X % CHy
I, &
101 H R HLS CH, %
O
102 H R H,C CH, - %

%
3 O\
103 H R é *

104 H R

ar
Ol T S

Y

s
7/
[
wI
(D=
F
(@]
w:I:
(O~

105 | H R [f‘«\!
5 §
en, é i\ q)
O\
oK,
106 21 R
O
oH,
’ X3 ¢ %
o, é A
Oy
197 H R M,

"~

<




yzoCH10~114HRH C~cHatHC'N\CH, 26 >CHCH3 O 115HRN
X~CH3CH3116 HR O X3.,(r) CH3 CH3 117 HR H,c~ C H,C CM, CM,
XCH3 ;NCHao0118 HR X~ryc' cry xCH3CH3119HR OO XR3cJ y
CH31i YIICH3 120HR

25

%
XZ\/CHS /lxa\ gHa
108 HC Ch, \Xa i\u
Xz\qﬂ% 6 gHs é
109 X,
Q
%
AR 6
_ H,C CH, “CH, :
110 E:
O\
111 e *
L
TR 4
HC™ “CH, | TCH, B
112 | vbj
¢l X %
: ~ c/iXS\CH g“c
113 iy s Hy [j
b
CH,
o % % %
Lk
114 e Chy '
HEC/&\CHS




of yCH3CH3 121HRYFtC CR3Ys 122HCH3RYy"~-[Ocry N,c
27CH ICH3 yO 123HRKC CHCH3 03124 HR\Y a~tiC ).NCH,

125 H R O\CH3 126 HR OVCH3 yyb '7~rCH3 1 O p 127 HR C CH3
PYV)i | |

28
% C %
Ko o [1]
3 O\
115 H R Ej % .
=%
] L
XZ\VCH:i % (I:HS '
IR L.
116 H )23 % @
4}
X Tty ’

117 H R

[o}

e
s

/C)
Jras
I
40
2

b4 C b
Xz\,% cl} H, ,
118 H R | \x“ Q
rgc)\crg
5 CH.
Kove CH, | EO E
119 H R O X, N
P!
H,C
% cH %
o | N e
-\ H
120 H R @ % EL
0)
K P o, 5
CH, © ] :
O\
121 | H R % Q>
HC




U CH3Y,~YLO 128HR CH x3~cH3 ~~0 129 H R H3CCH3\CH3 U
~YzICH.3~\130HR cH 28 131 HR 01 CH3 CAAc) H,C CH3 0~CHa
132HR 133 HR cH3 C/J X1~/CH3 Yy 0,CH3 134 HR I X1.,0~.CHy ~ .
Yy 135 HR H30CCH3 a 136 HR O~OH3 137 HR 0,CH3

27

CH,
123 H R

KO
o0

/

B

o,

124 H R \‘7\‘

2

2

N CH,

Kvn

O

126 H R

Non

. RE
3 O\
127 H R CH,

T
w3
O] OnOre] 0O £ 0| 2D

a
S
o % % ¥
N Q
28 B R é SN
%
Koo % f_? é
129 54 R BT O CH, ;
@

T %

; =N
O

| SERE
130 H R CH;

Yant
N

O




0 138 HR0,CH329 139 H~CH3 RF C~CH3 C Yy 140 H cH3 R H3c
pH3 H3c lo~ X, f p, 141 H ~-CH3 R H3C"Gi3 H3Cy 1X~ p\~ 142
H%-CH3 R H3C" CHa H3C ~Ith~1, 143 H RH33 HIN"0 144 H C13R
H,c cH3 Hyy R3pg  O/CH3 145 H R yk~ X /p 3; CFt3 Yy ~CH3 146 H R
1 Fycc,n ¢~ 30 iCCrl 147HRc" p148 HR yIr ~ Y.~CH3 CR, (Chg

o & : §
O~ CH,
131
o
%
o O R
HC™ TCH, | TCH,
132
oI i jj &
133 d ~ CH, “\
)
Yoty >!% gq 5
O e |
134 g ;
N jﬁ\ :;;" é
135 HCT TCH, | CH, r
X O ¥ (;? [
“CH,
136 O
X % % f
a0 [t |
CR,
137 ,
S
Koo~ CH T é&
138 ~CH

O




149HRHC~yysou"'CH at 150HRHPCCHC T~.e/ClyrCH 151
H R tC CH, XZ.,,M/CH3 >S CRy 152 HR Kc Cry " LH~O >~CR3 153 H
RH,C~aal ylaydS 154 HRH H N~1 KC CN~N\Clip 155HR JtH 31

>z,~CH3 1Yy CH3 156 HR Q'yy /n k,C of Xz,~CH3 157 HR H
Xz"~/CH3 x H3 29

—

N—cH S
139 | H *i R HaC/L om,| MO @
|

. \ . e,
140 | H “l R ch/LCH HET X
&

% % 1
N _0
141 H Lol gl HeTTCH | BT TR
O
XzL | cji H c”o“‘x4 t
142 | H ol rojHoTToR] 7 NN
L
%, % ’?
Mo, ch/j\ma
143 H ® H rN
®
S %
N
144 H “ R HECJ\CHa H

o
L=l
¥
e
O
4
ol
~
o
‘_>Z‘37
E:
2
%”“C}\
[
s
o<
| O
=
4

% e,

%

146 H R

S
/
Q
s
T
o e
9
25
\
O
/
Q
o
L

&




158 HH.c 4 CH, x CN, CH3 159 XZ~/CH3 X CH3 160 H R ux~k ",c cr+,
crt X-CH3 Xz H3Clo' 161 CH3 " j Y-CH3 X3 10~ 162 CH3 H3C "J ryc cry
Xz.~/[CH3 K CH3 163HR C CH3 CHX% 3 X 164 H R ttc~cr5 Xa 32
X~CH3 H, 165 H R a\X"* H,C CH, clI~ Xy~CH3 CH3 166 HR

30

I et he
147 H _ R L H | N\CHE
C % CH,
G- é V Q
148 H R X, x//\/N
ROT TR, :
N H"a EHa ,f%n
R ~ PV e
149 H - X, S
150 | H R \,L H @
meT e,
XoneCha i o, ¥
: o hY
151 H R e % ':‘[/\\;
L0
| oo i o %\‘
O\.
152 H R % ~
HCo o, N
CH,
XZ\\/CH3 & ECH3 ¥
N
153 H R ™o X N
Lk
X ~CHs ’BH kL
154 H R A H N
R k/N“‘cHs
&\\/C'Ha Ej 1§
o ™ \
1535 H R e AC& H N/\(i}




Xz~,CH3 CH3 167HRa 1 XL~,CH3HOH3C 168 HR'CH, \ nKcOt
HIC CHI X1~CH3 CH 169 H R H,c~cH Yy hD X~"p/CH3 CH3 170 HR
H,CCHla 4CH3CH3171HRa\CH, 7y N Y.3,~/Ct-13CH3 172HR
XZ~CH3 YICH3 0 178HRNc~Jc~7vH 14 H,C 33 X~Y=CH30,
174 HCH3 R F~C CF, X~ Xz~ CH3 FS$6 175HR Cl~

Y-S ?S o %
e}
156 H _ R X, A
HC Cry LO)
Yo Ol R or %
0
157 | H R i ~x, kL
o e
&\/C"'Ez Xﬁj'\ (!:Ha X’S
G
158 H R we e \/v\a (N\l
o O
e O Bi o, o
150 | H RO Oy, T e
)\'2\/01‘13 % (!3H3 }-EC\NKCH’%
160 | H RO Oy Y
X—CH, X% % o O i
161 s j\ §
| e | )
CH:S CH‘S
X—CHy % % HC,O\X4 j
162 CH, H : )
e o b
X~ CHe 7 CH, X,
163 H R ac:j\crg O\X‘ Q
Xz\/CH3 Eg ?Ha X‘
164 | H R mj\m! Oy \N/cﬁé




HNC'N CF{, Yh~CHa X3 CH3 H,cT 176 H R HC ~cH U~>x 1 Xz\/CHa
CH3C-1l 177THRC\CF' CCH3 178 HCH, R CH3C CH3 Y4 CH3
179 HCH3RJI-~C~CCa JN ~\-CH3H3CYy180HRbN I~ X~K
CH3CHa 181HR JIC C, Xz~~CH3 ~Cy 182HR C 0J 34 Xz~,/C ~a

CHs M 32
n % C %
SN R Y
- R ~
165 H W, X Cm‘
oH,
X O 2 o, I
O\
166 H r | *
W
@!
%
Ko O X’j\ . EHS %
~ I
167 H R . %, O’Cﬂ
168 | H RO o e o
Hzc/\c}g % Hac’ CH,
% CH %
~= LT,
1 . [
169 H R e )\CH, % \?j
o~ t/k UL
170 H R -~
)53 Cl y"
Kone~CHs H é h (5
b S~
171 H 24 - % y
CH,
% C %
Ko~ s K {5 H, @
] ~
172 H _ K he % {
e,
=N 3 o -
| O\ ‘ Hy,,
173 H L % S
H,C




183 HR H3c CH3C~ Yy Xz",,0/CHs ~CH3 184 HR C\~'~J CHr~ .. m
CH3 0O X4 185HRhKG YY~Q CH3C 186 HR 3~CH3 187 HatR C~
Yz~CH3 G\6 188HRNQi >CH3KYXx189HRCTCH3 Cod 190HR
CXzZ!IC6CH3N35 191HRHCCH30Y,61 XZ0OHX~CH3~192HR

0 yX 33

™ NS ®

174 H CHy R we en, % “
>
CH %
175 | H R ~x, J
MG TCH,
XQ\/CHS /)](3\ zHa IHEC )g‘
176 H R {HeC CH, X, /i\m’
HC CHy
CH x C %
XZ\/ 3 3 {E}H3 H‘JCFL
177 |+ H R %, [
HET e,
¢ C
: SIS
178 H CH, R we™ o | 7%

179 H CH R

%
’ e X,
3
180 | H R @ W

181 H R

OO—%
X
.

182 H R

g
[
QZO :
\ =
}

e

SN




y~0/CH33H_CF193HRDbOY, Cod Xz.,~/CHa~'CH3 ~ 194 H R Xa
CHIO XII'CH3~CH3CO 195HRCH, Y~.,,~~CH3 CH3 196 HR yx c5
CHN 0197HNclID,y X, 198HR ~J36 199 HR CH3 200H CR 'NJ
X2 CH3201HR O~ /CH3C CH3 HO 202 I~c~

34

C CH %
XZ\/ HS i Ci) 3 }%(:7{\&%
183 H HC™ TCH X, [EN)
]
XZN\/CHS I ;CH3 n,c]:)ii
CH,
184 H (5 O‘“); [»j
(9]
S R 5
185 | H )i X, r~j '
:C L
o
% c 5
XZ\CHS 3 s _
O > g
186 H [:j
4
%5 B P ¢
187 | H CHy % \N\
T
Ci %
XZ\’CH3 % . [}j
188 H W .
&
Yoa- O X X é
o)
189 | H @ oH,
()
A oK, fo oy %
100 | H O~y
N




>CH3203HRCIO 204HRymxa 0 206 HR CH3 0, 206 HR\CHS3

37 >INCH3 Lcrc 0 207 HR cr;c~ CH3 Co CH 208 HR C ;CHI '(r)CHS3 X,
tiS3CCH3 0 CH3209HR X~210HRbOCH3C XZ\KX X-CH,CH30
211 CH 3 nc ¢ CH3 xz\

35
X«‘\7 5 HBCW %
o Hac)\CHH M é
N
|
T,
&\CH ¥ ?Ha HE y
3 O.\ i CH,
Lol
X~ O % g’Ha HSCF;’*\ .
193 ™%, b :
o
xz‘\,/CHs i C|:H3 H, i
| - o o
194 g X [Nj
9]
% CH
%\'CHS o [ O
O\XA CH,
195 CH [Nj
[#)
Xz\/CHa ik C’:Ha Hy ?‘
Lo &
196 e o 4 (U
% CH,
H__‘ i
%Q H é\& [
197 A
HC™ TeH
, O
oy
8] %
x HCT X
168 P




CH3110CH3212CH, 213HR Co0o~~s 38 1~ CH3 H3C CH3 0, CH,
214 HR Y~-CH3 114 CH,0~CH3 215~ccl5CH3 216 HRHCJCa
XZ~,CH3 (y O, 217THRCH, 0218 HRycc,cHCs XI~/CH3 X, Yr,O

CH3 219 H R NC cit

36

X
% ) A
199 H R 1
[ ™~
o~
CH %
200 | H R X L
&,
CH E
X_ixz CE} 3 [\
201 H R X, ¢
Ny
‘ =
% O %
Xi/cHs XZ\CHE H [
O\
202 b o, %
N
@
N % i ¥
1 d
| S N
% CH ’
o, o [
O\y Q
204 H R &x, » g
| P
X %
xz\CHs K/CHa :’j ©
205 | H R Ly CHy
@
% %
e o (’,;a (fj
. oH, “CH, :
206 H R CH’ AN
N
' |
el




220 H RcF~ CH3 39 CH3 CH 221 HR 0o\ CH5 222 HR F6C C CC cH3
Y~o\ryd 223HR CH3cn, C0O >h\CH3 224 HR g X OMy y2'(r)CH3 / f
225HRpH y0 XzICH3H3C/\X 226 HR ~~'~ CH ¢\j$ yz~CH3 cvc 3
227 HR Yka 228 H\.C R N]c all CH3

37

%
N cH, H<CHa
cH

C
207 H R CH, "

e
G/""\M e

}(3 X
)%\CH? l\<cm ’24
208 H R G A, (
X'S
R |8
G C ~C
209 H R O| E & £

=

NS

=

&
&
Xz\CH3 = 3—? i)
210 M : B G \CHa {
$
b
XCHy % t i
211 s i O“‘(;H -
” ] o : i/N]
X—CH, Xz\ P ?ii 6
o EL e
212 B0, (r\
e
{
\7
213 H R on, 4
()
A

2




ryc ay 40 hz'~CiH3 C Y, GHQ 229 HR O\NIc "CH3 CI-tH,G 31
CH2230 HR Xz~/CH3 xr CH3 Ta 231 HR U~>zN U 232 HR\CH3f (N
N~ X4CH3 U U O 233 R GC ~NIl Hxl~~~3U 234 HR H3CCH3 C'CH3
>~NCH3 0 Cu235HRHe 7 Ti

38
%
ot js\ i @
2 HCT TCH, | TCH, .
214 H :
)
o
&,
X—CH, %, t A\ t
CH, i SN
215 He” o, ? [g
&
B~ i T t
Tal ™0 5
216 H R : h
CJ

=

217 | H R “y

Zx

(@]

x.;I'
=
/O“"‘t?(
| s

=

N § T x‘
U CEle
218 H R we e My j
Xz‘\\_/CHa X’i\ X 5

O\

219 H R oo CH, ["j

%, X, F

N, KKCHB S @

220 H R 5 CH, (j




0 XNCFi30 236 HRtccrycHO041 CH3 237 HCH3RHC CH3y 'b XN
CH 238HRyy66 N X~-~/CH3 6y~ CH 239 HR >"CH3 CH3 HNC 240
HRc"= yy,, CH3CH3'CFy 241HRHCCHCH Xy CH, CH3242HR
X, CH3 CH3 243 HR X .CH3 CH3 244 H R ,~~ CF~ The following
examples of synthesis are to be constA¥ed as examples of the

%; X
2 oH, :li‘
“CH,

221 | H R | we” oo :
r
S
&,
Yo T T " é
BU L

222 H R RCT O

% o
Xﬁ"”cH3 r X,
223 | H R CH, g
|

% o %
Xz\rCH3 é M [rp
224 H R o %, \
o
% %
XZ\,CHS 1
225 H R i H :
CH, E_HE
% 0 %
o o HC™ %,
3 ./ \CH.J 3 /
226 H R o | L
by

% %
XZ\CHs O\CH3 !Q 3 ’“HC\H
227 H R X, C€§>




procedure for further illustration of the invention without restricting it to
their 5 content. The syntheses are illustrated in Diagrams (1) to (3). 42
Synthesis of Compound of Example No. 46 (synthesis diagram 1) X 0
Synthesis plan H~~0-N + CtNCP 56 NO2Cox \WN}HO "CtN7 e
110NH2N,00624H N*,NO NHLtNN NrA3/OoFrlo aN

)(2\%/0!'{3 % CH, HE%XS\
= ! cH,
229 H RO EN

oS

230 H R

%
H R ‘

231

o

% X, ¥
3 E O
O e
232 | H R @ CH, :

%
KNCHE .
233 R N i
H H,CAOJ\CHE
X, &
Kie s /’\ i ©
0‘\
234 - R | BCT ToH, CH,
N
O
% %
e, i X
O
He” o £

235 H R

236

AR
N




H(+Ct~NN 4~0NH21 \NtaN HN N-~N Example 46 H1 110 43
Preparation of the aniline fragment 4 by: preparation of the compound 3
\N \NHO gNHi 10 () ON 110 0 5 2 3 Variant 1A: A suspension of 100
g (0.507 mol) 3-methoxy-4-nitrobenzoic acid 2, 163 g (0.508 mol)
O-(benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium 10 tetrafluoroborate
and 192 mL (I. | mol) ethyldiisopropylamine in 1.2 L dichloromethane is
stirred for one hour at 25C. 58 g (0.508 mol) 1-methyl-4- aminopiperidine

tare-added-to-the-solutionformed-and i;{qis St edHfor 16-hotrs—at26€:
The solution is evﬁ rated [down tp 600 ML and fhé organic phase is
washed fivetimes wi 80 mL & molaarcalgl@gznia Qabgtion. The NBkganic
phase is| 15 concentrated by evapgoration and the residueiis
chromatpgraphed with
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The following exampies of synthesis are to be construed as examples of the
procedure for further illustration of the invention without restricting it to their

5 content. The syntheses are illustrated in Diagrams (1) to (3).



dichloromethane | methanol / conc. ammonia (15:1:0.1) through silica gel.
Product fractions are combined, the solvent is evaporated off and the
product is crystallised from ethyl acetate / methanol. 123 g product 3 are
obtained. 20 Variant 1B: 4.00 kg (20.3 mol) 3-methoxy-4-nitrobenzoic acid
2 are placed in 54 L toluene. At normé&# pressure 16 L toluene are distilled
off. The mixture is cooled to 105C and 40 ml of dimethylformamide in 2 L
toluene are added At a Jacket temperature of 120C 2. 90 kg (24.3 mol)

[ flgigi apfionbditss S W B Hhe mixture is
rlnsed with 4 L toluene The reactlon mlxture is stlrred for 1 hour at reﬁ;i/

temperatg(e {88 Agk toluene are distilled off undef normal pressure
The contents of the reactor are cooled. A solquni ;LN5 g-kg (22.3 fiog
I-methyl-4-aminopiperidine 1 in 2 L toluene and 2.46 kg (24. 3+mot)
triethylamine in 2 L toluene is allowed to flow ci65C. The m|

44 is rinsed with 4 L toluene. The suspension is s%rred for | hour. 20
water are allowed to flow in and at 35-40C 3.08 kg'(30.4 mol),conc. &
hydrochloric acid (36%) are added. The mixture is rinsed Wlth£2 L water.
At 35 - 40C 2 phases are formed. The organic phase is separated off and
the aqueous phase conta ing 5 the product is returned egactor. Itis
rinsed with 4 L water. Under reduced pressure 3.2 L Wateriare digfilled off
at 506, kg (60.9 A dithy  hydroxide solutgvﬂg;i‘ Iowed
flowint th remairting solutign at. 40%. Itis rinsed with 4 L water:
product suspée¥tsion is allowed o cdal to 22C and stirred f({é min. at
this tempgrature. The suspensin i€ suction filtered and 10 filter cake
is washed with 40 L water. Thegproduct is dried at 40C in the yacuum

drying cupboard. 5.65 kg product are obtained. preparation offthe
compound 4: ~'N
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N nNyAH/NH2 /00O 34 15 Variant 2A A solution of 145 g (0.494
mol) 3 in 2 L methanol is hydrogenated at 4 bar in the presence of 2 g
palladium on charcoal (10%). The catalyst is filtered off and the filtrate is
© concentrated by evaporation. 128 g product 4 are obtained. 20 Variant 2B
25 L demineralised water are added tx5.00 kg (17.0 mol) 3 and 600 g
activated charcoal (industrial-grade). Then 2.05 kg (34.1 mol) acetic acid
are added. The suspension is stirred for 15 minutes at 22-25C. 500 g
palla%jégyr s ﬁ%r&%adngﬁn@ﬂ%%}ééﬁgﬂ?fed in 3 L demineralised water are
added and the mixture is rinsed with 2 L demineralised water. The
contents of the reactor are heated to 40C and hydrogenated at this
temperature untihthghydsagantptakesieEass The 45 reaction mixture is
~ filtered and the filter cake is washed with 10 L demineralised water. For
crystallisation the filtrate is transferred into a reactor and the transporting
vessel is rinsed with 5 Lemineralised water. The conteur@;th reactor
' h

are d to S0CnATixtGre, of 5.45 kg (68.2 mol) sogium| hydfoxi
solutio@%, indtstrial-grade)ang7 L demineralised watef 1speiddet
The mixtufe ¥Hstirred for 10 mindtes at 45-50C. The suspensiéﬁn isk
to 20C and stirred for 1-1.5Rour at this temperature. The product is0 5
suction filtered, washed Witk& s 7

5 R Lol

Varnant 1A:
A suspension of 100 g (0.507 mol) 3-methoxy-4-nicrobenzoic acid 2, 163 g
(0.508 mol) O-(benzotriazol-1-yh)-N,N, N’ W’ -tetramethyluronium
10 terrafluoroborate and 192 mL (1.1 mol) ethyldisopropylamine in 1.2 L
dichioromethane is stirred for one hour at 25°C. 58 g (¢.508 mol) I-methyl-4-
aminopiperidine ! are added to the solution formed and it is stirred for 16 hours
atr 20°C. The sojution is evaporated down to 600 mL and the organic phase is
washed five omes with 80 mL I molar ammonia solution. The organic phase is
15  concentrated by evaporation and the residue is chromatographed with
dichiocromethane / methano! / conc. ammonia (15:1:0.1) through silica gel.
Product fractions are combined, the solvent is evaporated off and the product 15

crystallised from ethyl acetate / methanol. 123 g product 3 are obtained.

20  Varant 1B:

4.00 kg (20.3 mol) 3-methoxy-4-nitrobenzoic acid 2 are placed in 54 L toluene.
At normal pressure 16 L roluene are distlled off. The mixrure is cooled to 105°C
and 40 m! of dimethyiormamide in 2 L. toluene are added. At a jacket
temperature of 120°C, 2.90 kg (24.3 mol} thionyl chioride are allowed to fiow in
25  within 30 min. and the mixture is rinsed with 4 L toluene. The reaction mixture
is surred for 1 hour at reflux temperature. Then 12 L toluene are distilled off
under normal pressure. The contents of the reactor are cooled. A solution of 2.55
kg (22.3 mol) 1-methyl-4-aminopiperidine 1 in 2 L toluene and 2.46 kg (24.3

mol) triethylamine in 2 L roluene is aliowed to flow in at 55 - §5°C. The mixture



30 L demineralised water and dried at 45C in the vacuum drying

cupboard. 10 4.13 kg product 4 are obtained. Preparation of the
dihydropteridinone fragment 9, by: preparation of the amino acid ester
6a-d 15X H6abcd CH3CH X O-CH3OC3H} CH 3CH3CH3 6

The methyl ester 6a, ethyl ester 6b and{-propyl ester 6¢ are prepared by
by 20 methods known from the literature, for example according to WO
-03/020722 Al. The tert.-butyl ester 6d is prepared by transesterification
withstemseldutyth dcktatming e lpresance of pesohtoticcadid: ¢ 3 MEd - @hemare

Vol 37,.Na 20rd994 23302 35Ehe pspina.agids, may ke diseskn tbe

form of the bases or as hydrochlorides in the following nu%Leo hil

subSHU R FE4E66n 126 T BRESRPISH BFthé IntiAiG acth i 8%53% Fges

6 e fr-fEH3d X THeCHABHB1a6¢ is separated off and the aqueous phase containing
5 the product is returned to the reactor. It is rinsed with 4 L water. Under reduced
pressure 3.2 L water are distilled off at 50°C. 4.87 kg (60.9 mol) sodium
hydroxide solution (50%) is allowed to flow into the remaining solution at 40°C.
It is rinsed with 4 L water. The product suspension is allowed to cool to 22°C
and stirred for 30 min. at this temperature. The suspension is sucti.on filtered and
10 the filter cake is washed with 40 L water. The product is dried at 40°C in the

vacuum drying cupboard. 5.65 kg product are obtained.

¢ preparation of the compound 4:

162
1

15
Variant 24
A solution of 145 g (0.494 mol) 3 in 2 L. methanol is hydrogenated at 4 bar in
the presence of 2 g palladium on charcoal (10%). The catalyst is filtered off and
the filtrate is concentrated by evaporation. 128 g product 4 are obtained.
20
Varant 2B
25 L demineralised water are added to 5.00 kg {17.0 mol) 3 and 600 g activated
charcoal (industrial-grade). Then 2.05 kg (34.1 mol) acetic acid are added. The
suspension is stirred for 15 minutes at 22-25°C. 500 g palladium on charcoal
25  (10%) suspended in 3 L demineralised water are added and the mixture is rinsed
with 2 L demineralised water. The contents of the reactor are heated to 40°C

and hydrogenated at this temperarure until the hydrogen uptake stops. The



5 The amino acid amide 6e is prepared by aminolysis of the methyl ester
6a with 40% aqueous methylamine solution at ambient temperature. The
amino acid amide 6f is prepared by amide formation of the free amino acid
with a fivefold excess of 2 molar dimethylamine solution in tetrahydrofuran
in the presence of O-(benzotriazol-1-y3-N,N,N',N'-tetramethyluronium 10
tetrafluoroborate as coupling reagent. 4 Preparation of the compounds 7 x
ONORoO~coxFlL.()//C6z N/N CINCI6zHCI6 15567 7abcdef
CHI/CHR H GHA X OnfeH3iQrdQnk Crd-CHIBAN NaGEBMEH AGHR G ratised
\CHI 47 Preparation of the methyl ester 7a A suspension of 457 g (2.06
mol)’&¥the amino acid methyl ester 6a and 693 g (8.25 mol) powdered
sodignt bydratienicarberidtein & Qrhncfoickdexane isstiorethGieridmsporting
mm%%%s’r‘tm@m f%r@@%ﬁeéﬁ%s {Grtet. nmlé &ﬂtgﬁwmémm are

nltropyrlml ine 5 and L cyc lohexane are added and the mixture is

Stirrbd¥sH @é&ygafawéﬁ R garuR®- %HB‘?‘%&B%H%}‘HB?HS?@&‘B?O“
HPLG0tn, ordesdoairgdisspive any groduotiidrdivwhas crystedisédomtxduke 1s

of d'sct?rl%c? %gm%%gs at 45-50°C. The suspension is cooled 1o 20°C and stirred
for 1-1.5 hours at this temperature. The product is suction filtered, washed with
30 L. demineralised water and dried at 45°C in the vacuum drying cupboard.

10 4.13 kg product 4 are obtained.
Preparation of the dihydropteridinone fragment 9, by:

v preparation of the amino acid ester a-d

u
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The methyl ester 6a, ethyl ester 6b and 2-propyi ester 6¢ are prepared by by

20  methods known from the literature, for example according to WO 03/020722 -
A1l. The tert.-buryl ester 6d is prepared by transesterification with tert, butyl
acetate in the presence of perchionic acid (J. Med. Chem., Vol 37, No 20, 1994,
3264-3302).

25  The amino acids may be used in the form of the bases or as hydrochlorides in the

following nucleophilic substitution reaction.



added to the suspension. After the addition of 335 g magnesium sulphate
the 10 suspension is suction filtered and the inorganic filter cake is
washed again with dichloromethane. The filtrate is evaporated down to
3.1 kg under reduced pressure and the suspension obtained is refluxed.
The solution is allowed to cool slowly @nd stirred for one hour at 10-15C.
The suspension is suction filtered and the filter cake is washed with
cyclohexane. The product is dried at 40C in 15 the vacuum drying
cupboard. 582 grefhd (s PhE nake shtainedassa dark yellow solid.
Compounds 7b-f are prepared analogously to this method. During the
reaction of the amino acid amide if a fairly polar solvent such. as e.g.
ethyl acetate or 20Xdich£)oromethane Is added to improve solubility.
Preparation of compogind 8 H CI N NECIp7825A fresl‘fly prepared
suspension of 56@ ¢ 63.mol) 7a i m—2:8 L acetic
acid is hydrogenated at 75 C. After the uptake of-hydrogerthHas 48 ended
the catalyst is filte ff and the hydebgenatiop;'solution mé evaporated
down under reduc ressure. 4 L of dem nerall\%@p wate?@@d 4 L ethyl
acetate are added to the residue. A preci[!)itate which contaifis the product
is formed between thg phases. The aqueous phase is separated off. 2 L
ethyl acetate are 5 added to the organic phase and the precipitate is
suction filtered. The precipitate is suspended in 600 mL demineralised
watathstirgebfarid hoideateanniemtred by aminolysis of the methyl ester 6a with

40% aqueous methylamine solution at ambient temperature.

The amino acid amide 6f is prepared by amide formadon of the free amino acid
with a fivefold excess of 2 molar dimethylamine soluton in tetrahydrofuran in
the presence of O-(benzotriazol-1-y1)-N,N,N’N’-tetramethyluronium

10  tetraflucroborate as coupling reagent.

¢ Preparanon of the compounds 7
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temperature, suction filtered and washed with demineralised water. 110 g
of moist product A are obtained. 10 The filtrate is washed three times with
sodium chloride solution. The organic phase is concentrated by
evaporation. 380 g of a reddish-brown residue B are obtained, which is
combined with the moist product A. The-combined crude products A and
B are dissolved in 1.5 L ethanol at reflux temperature. The solution is
filtered clear and the filter is rinsed with 150 mL ethanol. 550 mL 15
demineralised W?Jt%r all_raenadd?%to th%xgplutloryat refiux temperature. The
mixture is leff to'cool and stirred for 18 hours-at ambient temperature and
for 3 hours at 0-5C. The precipitate is suction filtered and washed with

gﬁmm{@;%@gog@mﬂmes%mh(ﬁ)laﬂﬂg ihﬁﬁd\&ﬂ‘ﬁ%@ﬂﬁ@(r?ﬁ?eﬁawﬁ%% g
e uct ried at e,vacuum ng cuphqar
prodgg%% art—ﬁ e 521"’ ﬂ?‘FE’rcargo%L él QRQ g@grﬁ 1(Sr pirred

alné as a S eparation Of comr%fln
AN GorNNhinuiee TRNINEDUSe 25938 d40 D523 stiiuthdisidide 160

% digpessipndiaminesalioils @%ﬁﬁﬁﬁ%b@mw&ﬁ%&%ﬁcﬁ%@&ﬁ}@éﬂﬁmd for
(0.9 oI of 8 and 161 113 I meth | iodidein2 L

dim ‘éc%fté d%“éfe in"Gri& ¥ BP P e Bt e tertfofgde ©
and théam%tmwyyaﬁmewmbmcmmimcmoﬁmm%ane are

cooI@Qé@a%@%@@qsaéwmrﬁéﬁtge@d@l%%}%@glg% gqﬁnasraﬁsﬂﬂ@%e

The mixture is_stirred for 4 hqurs at 10-15C. 100 mL ethyl acetate and 1

1Ry icBSREP B YS AR FEES oS |6Wr%%§§ﬁiﬁ?@‘%§s‘ﬁ%ﬂ’§%ﬁ%§m with
dilutdetmbitto$1¢thdemineedlised waterp Jhae suspensioh Iskgtiredfordiced

hourg, he RreciRiRt&dSension obtained is refluxed. The solution is allowed to cool
slowly and stirred for one hour at 10-15°C. The suspension is suction filtered
and the fiiter cake 15 washed with cyclohexane. The product is dried at 40°C in
15  the vacuum drying cupboard. 582 g of 7a (X = OCH:) are obtained as a dark
vellow solid,

Compounds 7b-f are prepared analogously to this method. During the reaction

of the amino acid amide 7e.f a fairly polar solvent such as e.g. ethyl acetate or

20  dichloromethane is added to improve solubility,

¢ Preparaton of compound §
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A freshly prepared suspension of 560 g (1.63 mol) 7a and 185 g Raney nickel in
2.8 L acetic acid is hydrogenated at 75 °C. After the uptake of hydrogen has



5 suction filtered and the filter cake is washed with demineralised water.
The product is dried at 50C in the vacuum drying cupboard. 273 g of
product 9 are obtained as colourless crystals. Preparation of the
Compound of Example No. 46 by reacting 4 with 9: 10 LaNNT O I\\N O
HNH, + ct NNH/NNNN" /ois H4 Agsuspension of 201 g (1.06 mol)
para-toluenesulphonic acid-hydrate, 209 g (706 mmol) 9 and 183 g (695
mmol) 4 in 800 mL 2-methyl-4-pentanol is 15 refluxed. 100 mL solvent are

distilgdeaftnd bermixtwraie keflypad doh SRS e 2R Mo 8tion is evaporated
2-methyl-4-pentanol are added n‘g@f‘? mL of oIvent are distil
atu

ed  off.
AfteF I HoEFE HESHRG AT e Gre AR {%e&%ﬁﬁ S%}ngy pFeate
distiledagfi=d ke thrixtsrdus dopledvat00Gianddntaide thinpradisedisvatered

and fheRQ -k sihylacetate, areRddedte, %é@ﬁ@a%@fs@@%yﬂ Nerare are

organic phase is 20 separated off and the aqueous phase is 8galn

WasARLFRth BSrEaHy PAAsTERY 108 BYeG BHRJH%%%‘Eﬁ%WéﬁAh&e 5 DRgFiPiate
acetatsuspenddded t0dheladiicraqmlised svphaserididpH haluaoitiisent

aqueghS RhAse. §,2alsiRd A RS2 Wi 268 Au-ole BN SOAIVRY: of

hydroxide solution. The agueous phase is separated off and the organic
phadRoSh ARG thAse WHEESWith in each case | L of 1 normal aqueous 25

sodium hydrogen carbonate solution. The organic phase is dried over

1§0digRy. ﬁ}&@&al%ewgﬁ@é&%M%m!&?%mw%amd%&%ﬂ@ organic

reduced pressure. 406 g of crude product are obtained. 50 The crud

procRRASs BRMITREAA B CT@RfPHEBR0 Atod dhilskratnerey soidue B are

obtained, which is combined with the moist preduct A, The combined crude
products A and B are dissolved in 1.5 L ethanol at reflux temperarure. The
solution is filtered clear and the flter is rinsed with 150 ml. ethanol. 550 mL

15  demineralised water are added ro the solution at reflux remperature, The mixture
1s left vo coo! and strred for 16 hours at ambient temperature and for 3 hours at
0-5°C. The precipitate is suction filtered and washed with demineralised
water/methano! (1:1) and then with demineralised water. The product is dried at
50°C in the vacuum drying capboard. 266 g product 8 are obtained as a solid.

20

Preparavon of compound ¢
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25 38 g (0.95 mol) sodium hydrde (60 % dispersion in mineral oil) are added
batchwise to a solution of 264 g (0.94 mol} of 8 and 161 g (1.13 mol) methyl
1odide in 2 L dimethylacetamide at 4-10°C within one hour. The cocling bath is

removed and the mixture is allowed o come up to 20°C within 2 hours. It is



55C 2.5 L of methyl-tert.-butylether are added. The mixture is inoculated

at 45C and stirred for 16 hours with cooling to ambient temperature. The
suspension is stirred for 3.5 hours at 0-5C and the precipitate is suction
filtered. 5 The filter cake is washed again with methyl-tert.-butylether /ethyl
acetate (2:1) and methyl-tert.-butylethgy. The product is dried at 50C in

the vacuum drying cupboard. 236 g of crystalline compound of Example

no. 46 are obtained as the anhydrate (I). 10 Crystallisation: 46.5 g of the
crystalline anhydrate (I) described above are dissolved in 310 mL of

I-prapakdl and filtemst :cfeaheT RS fixttne isohelated oy BT add ﬁgedﬁtd. The
demineralised yaterare adaed. Tha salutionisleltigcolin ambi are

temperature, cooled to 0-10C and seed crystals are added, The resu tl?re
d

suspéneon @%ﬁ?ﬁé&%ﬁ%‘ﬁmﬁsﬁww@%.§u§a%%ﬁnfﬂﬁé¥é‘&f‘£n‘alwa%
withd eald<tafiseparmtt. demineraistthwaterrél: 2)rehdalemiheralkisgdisvater.
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crystalline compound of Example No. 46 are obtained as the

morRSR{EFAS gheerbears &6&&&?%&%&6&8%@%&%%& AHo59E Hiag 27
alsodbextatystalksdéshrtitectiyas the crystalline monohydrate from
I-propanoUdemineralised water. Synthesis of the compounds of Example

No. 27, Example No, 110 and Example 25 No. 234 (synthe5|s dlaq}ram 2)
51 BespaFRaoa tissisomtaAuRe of Fiampls NpiA6 BY 15 piee 4 with
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A suspension of 201 g (1.06 mol) para-toluenesuiphonic acid-hydrate, 209 g
(706 mmol) 9 and 183 g (695 mmol) 4 in 800 mL 2-methyl-4-pentanocl is

15  refluxed. 100 mL solvent are distilled off. The mixture is refluxed for 3 hours,
200 mL of 2-methyl-4-pentanol are added and 120 mi. of solvent are distlied
off. After 2 hours heating at refhux temperature 2 further 280 mL solvent are
distilied off. The mixrure is cooled to 100°C and 1 L demineralised water and
then 0.5 L ethyl acetate are added 1o the reaction solution. The organic phase is

20  separated off and the agueous phase is again washed with 0.5 L ethyl acetate. 1.5
L dichloromethane and 0.5 L ethyl acetate are added to the acidic agueous
phase. The pH value of the aqueous phase is adjusted to pH 9.2 with 260 ml. of
6 normal sodium hydroxide solution. The agueous phase is separated off and the
organic phase is washed three times with in each case 1 1. of 1 normal aqueous

25  sodium hydrogen carbonarte solutdon. The organic phase is dried over sodium
sulphate, filtered and the soivent is evaporated down under reduced pressure.

406 g of crude product are cbrained.
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The crude product is dissolved in 1.5 L ethyl acetate. At a temperature of 50-
55°C 2.5 L of methyl-tert.-butylether are added. The mixture s inoculated at
45°C and stirred for 16 hours with cooling to ambient temperature. The
suspension is stirred for 3.5 hours at 0-5°C and the precipitate is suction filtered.
The filter cake is washed again with methyi-tert.-butylether /ethyi acetate (2:1)
and methyl-tert.-butylether. The product is dried at 50°C in the vacuum drying
cupboard. 236 g of crystalline compound of Example no. 46 are obtained as the
ahhydrate (0.

Crystaliisaton:

46.5 g of the crystalline anhydrate (I) described above are dissolved in 310 mL of
1-propanol and filtered clear. The mixture is heated to 70°C and 620 mL
demineralised water are added. The soludon is left to cool to ambient
temperature, cooled to 0-10°C and seed crystals are added. The resuitung
suspension is stirred for 3 hours at 0-10°C. It is suction filtered and washed with
cold 1-propanol demineralised water (1:2) and demineralised water. The
product is dried at 50°C in the vacuum drying cupboard. 40.5 g crystaliine

comp'ound of Example No. 46 are obtained as the monohydrate.

The crude product of the reacdon described above may also be crystallised

directly as the crystalline monohydrate from I-propanol/demineralised water.

Synthesis of the compounds of Example No. 27, Example No, 110 and Exampie

Mo, 234 (svnthesis diagram 2)




52 Preparation of 11 HQ, » HO.,aHO I/\N I~J,N HHz+ HN"0o ,0~O0
? RR 10 5 260g (1.32 mol) 3-methoxy-4-nitrobenzoic acid 2 are placed in
1.5 L toluene. 300 mL toluene are distilled off. 5 mL dimethylformamide
are added to the residue and 123 mL (1.7 mol) thionyl chloride are added
dropwise thereto. The reaction solutiogy is refluxed for 2 hours. The
solvent is concentrated by evaporation using the rotary evaporator under
reduced pressure. The residue is 10 dissolved in 500 mL tetrahydrofuran
and added dropwise to a suspension of 202g (1.33 mol)
trans-4-aminocyclohexanol 14 if 1.5 L tetrahydrofuran and 1.38 L of a
30% potassit bonate sahf that the tempe¥aiiiie s wlaintined
between 5 an _The'mixture i gefor 1 hour at 20C and 5L
demineralised water e added. Th pregipitate is suction filtered and
washed 15 with d&miner?ised watér, The solid is dried at 70C in the

circulating air dryer. 380¢ (98% of tﬁeory) product 11 are obtained. TLC
(methylene chloride/ethanol = 9:1) Rr= 0.47 Preparation of 13 20 Ho.,Tlv
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110000 0 R1 131 g of finely powdered ruthenium(lll)-chloride hydrate
are added to 1859 (0.63 mol) 11 and 234g N-methylmorpholine-N-oxide
in 1.8 L acetonitrile and the 25 mixture is refluxed for 1 hour. Under
reduced pressure 1.6 L acetonitrile are evaporated off. 1.5 L
demineralised water are added to the rgsidue and the 53 suspension is
cooled to 5C. The precipitate is suction filtered and washed with plenty of
demineralised water. The solid is dried at 70C in the circulating air dryer.

168
chl

(91% of theory) product 1 are obtained. TLC (methylene
JHAREHHARSH Lo

:1) Rf =0.64 5 Preparationof 14aQ)e6,HHI-r\ y

H 12a O 13 14a /O O 164g (0.51 mol) 13 (90%), 80.1 mL (0.65 mol)

cis-2,6-dimethylmorpholinegl2 10 and 60g sodium Aget
tetrahydrq;ib{r n are refl
120g (0.57 sodium triac
such a way that th’é*iemperatur :
mixture is stirred for 16 hours at 20C. The solvent is concentratedo by0

tein 1.4 L
hour. The mixture isJcodled}
qrohydiide are added bagc Y
iskept between 18 and 22C. Th

evaporation unger reduced pressure. The residue is dissolved in 2 normal
15 hydrochloric acid. |1 Og activated charcoal are added to the solution and

it is suction filtered, 300 mL diisopropylether and then ammonia solution
Bire adoied] .32 mol) 3-methoxy-4-nitrobenzoic acid 2 are piaced in 1.5 L toluene.

10

20

300 mL toluene are distlied off. 5 mL dimethylformamide are added to the
residue and 123 mL (1.7 mol) thiony! chloride are added dropwise thereto. The
reaction solution is refluxed for 2 hours. The solvent is concentrated by
evaporation ﬁsing the rotary evaporator under reduced pressure. The residue is
dissolved in 500 mL tetrahydrofuran and added dropwise 1o a suspension of
202¢g (1.33 mol) rans-4-aminocycichexanol 19 in 1.5 L. retrahydrofuran and
1.38 L of 2 30% potassium carbonate solution, so that the temperature is
maintained between 5° and 13°C. The mixture is strred for 1 hour at 20°C and
5 1, demineralised water are added. The precipitate is suction filtered and washed
with demineraiised water. The solid is dried at 70°C in the circulating air dryer.
380g (98% of theory) product 11 are obtained.

TL.C (methylene chloride/ethanol = 9:1) Re= (.47

Preparation of 13

1 g of finely powdered ruthenium(III)-chloride hydrate are added to 185g (0.63
mol) 11 and 234g N-methyimorpholine-N-oxide in 1.8 L acetonitrile and the
mixture is refluxed for 1 hour. Under reduced pressure 1.6 L acetonitrile are

evaporated off. 1.5 L demineralised water are added to the residue and the



to the filtrate until the aqueous phase is alkaline. The mixture is stirred for
one hour and the suspension is cooled to 5C. The suspension is suction
filtered and the solid is washed with demineralised water. The crude
product is crystallised 20 from 1.2 L isopropanol. The suction filtered
crystalline product is dried at 50C in tig circulating air dryer. 84g (43% of
theory) compound 14a are obtained. TLC (methylene chloride/ethanol =
9:1) Rf = 0.45 Preparation of 25 Q" X HCI N.H\jL"v~J,f CVH\--a HI/N
+DH ~01261314b 0O suspension af 65.3g (223 mmol) 1-3,23.6 .
L E IR ARSI E o ST oo e R g
mL todmenefid nefuxetsedingrthe Muateylid epdrasd Uil Combemginidaung air
forrglion is aehiaved e solyertie distlediaffuder reduced pressure

to leave a residual volume of 100 mL, _Th%!gewsi ue is 5 dissolved with 400
mL &thanEPaPstecaEssiER8P o BE. K this emperature 10.1g

sodium borohyride are added batchwise and the mixture is then stirred for

3069%&5%%%91%@6 added to the solution and it is adjusted to pH =8

y the addition of semiconcentrated hydrochloric acid. The solvents

are concentrated by evaporation under reduced pressure. The residue is
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10 suspendet] in me e chloride and chromatogra hed on silica gel
with a sol'\ﬁ%\rg,gpixfure e e chloride/ethanol/am
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164g (0.51 mol) 13 (90%), 80.1 mL (0.65 mol) cis-2,6-dimethylmorpholine 12
and 60g sodium acetate in 1.4 L tetrabydrofuran are refluxed for 1 hour. The
mixrure is cooled to 20°C and 120g (0.57 mol) sodium miacetoxyborohydride are
added batchwise in such 2 way that the temperature is kept between 18° and
22°C. The mixture is strred for 16 hours at 20°C. The solvent is concentrated
by evaporation under reduced pressure. The residue is dissolved in 2 normal
hydrochloric acid. 10g activated charcoal are added to the solution and it 18
suction filtered. 300 mL diisopropylether and then ammonia solution are added
1o the filtrate untl the agueous phase is alkaline. The mixture is surred for one
hour and the suspension is cooled to 5°C. The suspension is sucton filtered and
the solid is washed with demineralised water. The crude product is crystallised
from 1.2 L isopropanol. The suction filtered crystalline product is dried at 50°C
in the circulating air dryer. 84g (43% of theory) compound 14a are obtamned.
TLC (methylene chloride/ethanol = 9:1) Re = 0.45

Preparadon of 14b

x HCH




19:1:0.25). First, the cis compound [TLC (methylene
chloride/ethanol/ammonia =19:1:0.25) Rt = 0.23] is eluted. Fractions
containing the trans compound [TLC (methylene
chloride/ethanol/ammonia = 19:1:0.25) Re = 0.12] are 15 combined and
concentrated by evaporation. The resigye is suspended in 350 mL
methanol at boiling temperature. At approx. 50C, 2 molar equivalents of
trimethylchiorosilane are added followed by 500 mL tert.-butylmethylether.

The suspension is suction filtered and the solid js dried. 24g (27%.0f
thebrs} SOEBUAEOL A ShETIED Kb WOt 2D PO 120 and
(methylenerchiardeipthamolamimoiiia mLlodi0:25) Reflgd 2sPecharatis

of 14¢ O ~7'ONy A HLE Q026134 1460128 ki (383dmaalber
13§, a?)%g H% mmol) N-(cyclopropylmethyl)piperagzi 1?1? nd 4.5dmL
etEite SEASROM BB TORIERE SFOTEMMURTG hOLFSLigh Ry e

1SusIng fﬁe Water
5SeRALMBr(BRPIOX 0T G e tvater argtsepandtecbft) raifder F¥duse s

pregsure, 900.mk, 1ol r a4 {he esidea ie mixrure i
sustﬁénr?c?é%t?rrlel.é 'E&egﬁglr?crﬁ. gogé%%%?grﬁ& Eorohydride are a c?exigjnmlre *

bateksmisTsdHir JGspRHEbPAT ateRigeratise BU5EPETSBSRAINASRE T ©
housriThe RAiXtBieris Stidah fost3dmisrsiat REGeariY dandtheicsgidodiugsolvents
borohydride are addec, s mbxieds SUGC {00 L6 s et dflce nder
redﬁf:%/%‘)ﬁ%géﬁr% ‘6er‘ﬁ3l_$]%t?r?anoli{are evaporé%egd off. 2 L purified water
1tandseasred i pRERds Shoadgaad rharmaere R ed SR aiotsE sith the
5 syspensipmkissustian filrrednhihedesidneckdissobie (i 1:8imal
hydrachlori id. 5q activated ¢ ar I@r added. and: the eI Smmonia
R e e
= 10:1:0.25) Re = 0.23] is eluted. Fractions containing the trans compound
FTLC (methylene chloride/ethanol/amnmonia = 19:1:0.25) Re = 0.12] are
15 combined and concentrated by evaporation. The residue is suspended in 350 mL
methanol at boiling temperature, At approx. 50°C, 2 molar equivalents of
trimethylchlorosilane are added followed by 500 mlL. tert.-butylmethylether. The
suspension is suction filtered and the solid 15 dried.
24g (27% of theory) compound 14b are obtained as the hydrochlonde,

20 TLC (methylene chloride/ethanol/ammoniz = 19:1:0.25) Re= 0.12

Preparation of 14¢

112g (383 mmol) 13, 108g {770 mmo}) N-(cyclopropylmethyl)piperazine 12¢
and 4.5 mL methanesulphonic acid in toluene are refluxed for 3 hours using the
water separator (approx. 76 mL water are separated off). Under reduced pressure
000 mL toluene are evaporated off and the residue is suspended in 1.2 L ethanol.

30  15g sodium borohydride are added batchwise to this suspension at a femperature



tert.-butylmethylether are added to the filtrate and it is made alkaline with
ammonia solution. It is cooled to 4C, the precipitate is suction filtered and
washed with demineralised water. The residue is refluxed in 400 mL tert.

10 butylmethylether. It is cooled, the solid is suction filtered and washed

with ter[.- butylmethylether. After drying;in the circulating air dryer at 60C

739 (46% of theory) product 14c is obtained. TLC (methylene
chloride/ethanol = 9:1) Rt = 0.2 15 Preparation of 15ago H NH2 14a

,O 0 15a A solution of 108.5g (277 mmol) 14a in 900 mL acetic acid is
hydﬁé@én&té’@ i PO redente DIIngRaR S SHICREIR A faHiparatire 4pd
20Ganea by@b@gﬁﬁ wessuedehadpsieEhewatatysids ifiliered g6 didchthers at
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NHZwashed with demineralised water. The residue is refluxed in 400 mL tert.-

10 butylmethylether. It is cooled, the solid is suction filtered and washed with tert.-
butylmethylether. After drying in the circulating air dryer at 60°C 73g (46% of
theory) product 14¢ is obtained.

TLC (methylene chloride/ethanol = 9:1) Re= 0.2

15  Preparadon of 153

A solutdon of 108.5g (277 mmol) 14a in 900 mL acetic acid is hydrogenated in

20 the presence of 10g Raney nickel at a temperature of 20°C and a hydrogen
pressure of 50psi. The catalyst is filtered off and the solution is concenirated by
evaporation under reduced pressure. The residue is dissolved in 500 mL.
isopropanol and made alkaline by the additon of ammonia sohation. Sufficient
ice water is added to obtain a volume of 1.5 L. The precipitate is suction filtered

25  and washed wﬁth 400 mL demineralised water, 160 mL isopropanol and 300 mL
tert.-butylmethylether. The solid is dried at 30°C in the circulatng air dryer. 92g
(92% of theory) product 15a are obtained.

TLC {methyiene chloride/ethanol = 9:13 Re= (.25



10

15

20

14b 70 0 15b i0 5 A solution of 23g (57.5 mmol) 14 hydrochloride in 200
mL demineralised water is hydrogenated in the presence of 5g palladium
on charcoal (10%) at a temperature of 20C and a hydrogen pressure of
50psi. The catalyst is filtered off and the filtrate is slowly adjusted to pH =
11 by the addition of 1 normal sodiumsthydroxide solution. The suspension
is stirred for 2 hours at 20C, suction filtered 10 and the solid is washed
with demineralised water. After drying in the vacuum drying cupboard
17fl%§arod.u%t Jfé;%obtained. Preparation of 1sc HH NO NH2 ..... 115
142 5'15¢ ToA%solution of 72.5g (174 mmol) 14c in 700 mL methanol
and 145 mL dimethylformamide is hydrogenated in the presence of 10g
Raney niplﬁl at a temperature of 20C and a h en pressure of 50psi.
The cat%ikis filtered off 2btHrd the methanolég;ggaporated down under
reduced pPrés: 5000mL demineralised waterdre gdded to

and the suspensien-jg-tagted to 5C. The precipitate isssuspmiitered and
washed with deminetaliséd watey, After drying in the circuf@ting!

at 60C, 60.5g (90% of theoty) &oduct 15c is obtained. 25 TLC
(methylene chidfBe/ethardi/animonia = 9:1:0.1) Rr = 1 57 P(eci)aration
of 1 (corresponds to the compound of Example No. 234) CTN NH'AH 0

1Sa 16 17a . ) )
A solution of 23g (57.5 mmol) 14b hydrochloride in 200 mL demineralised

water is hydrogenated in the presence of 5g palladium on charcoal (10%) at a

temperature of 20°C and a hydrogen pressure of 50psi. The catalyst is filtered off
and the filtrate is slowly adjusted to pH = 11 by the additon of 1 normal sodium
hydroxide solution. The suspension is stirred for 2 hours at 20°C, suction filtered
and the sold is washed with demineralised water. After drying in the vacuum

drying cupboard 17.5g product 155 is obtained.

Preparation of 15g

) )

A soludon of 72.5¢ (174 mmol) 14c in 700 ml methanol and 145 mL
dimethyiformamide is hydrogenated in the presence of 10g Raney nickel at a
temperature of 20°C and a hydrogen pressure of 50psi. The catalyst is filtered off
and the methanol is evaporated down under reduced pressure. 500 mi
demineralised water are added to the residue and the suspension 1s cooled to
5°C, The precipitate is suction filrered and washed with demineralised water.
After drving in the circulating air dryer at 60°C, 60.5g (90% of theory) product
15¢ is obtained.

TLC (methylene chloride/ethanol/ammonia = 9:1:0.1) Re = 0.58



A solution of 20.2g (55.9 mmol) Sa, 16.5g (61.4 mmol) LE and 15.99 (83.6
5 mmol) para-toluenesulphonic acid hydrate in 400 mL
2-methyl-4-pentanol is refluxed for 9 hours, while a total of 360 mL
solvent are distilled off over the entire period. The residue is left to cool
and the solidified oil is dissolved in 30Q,mL demineralised water. The
agueous phase is washed three times with ethyl acetate. 400 mL ethyl
acetate are added to the aqueous phase and sufficient 10 sodium
hydroxide solution is added to give a pH = 11 to 12. The orqanlc phase is
wasKEePARREERATRLER ATRTEF SRR WaLBF. CPHEPSIYSHRE BRASE s ified Bver
sodium sulphate, filtered and the solvent is evaporated off under reduced
pressu;i%ﬂhe residue is dissolved |n 82 mL dlr:ﬁg\/ lacetamide and slowly
added a sol utlon cou mom@@l 4
demlneralls with oI*o h-stirring. The mixtureiis @

hours at 20C, the p itate is s n filtered and washed WI
demineralised#ater-“After drying aﬁ 60C in the vacuum drﬁg\g cupboard
in the presence of sodium hydroxide flakes 30.3g product 17a is
obtained. The base thus obtained may be crystallised from acetone / 1

normakbiydiathiGic22 (5addum ehel toR I (& HioHmE Wi 2 rhop? B 3.6
?pp@{&ﬁ@ d@rgdz%hwméc Qfga@ hﬂt@rﬁmﬂli{)g fi%%a'lgh@ﬂlﬁf-i-ﬂantanol is
corre nas to the com nao

s S5 RO OR BT Ui S SO A e b i
(68.3:mmab}rivelralioduesidst iohit ackd hydrdrespidBe ¢l is dissolved in 300
2-methyls4:pentanQliap @0 He agueous phase is washed three times with ethyl

acetate, 400 mL ethyl acetate are added to the agueous phase and sufficient

10 sodium hydroxide solution is added to give 2 pH = 11 to 12. The organic phase
is waéhed twice with demineralised water. The organic phase 1s dried over
sodium sulphate, filtered and the solvent is evaporated off under reduced
pressure. The rasidue is dissolved in 82 mL dimethylacetamide and slowly added
dropwise to a solution of 60 mL conc. ammonia in 1.4 L demineralised water

15  with thorough stirring. The mixture is sdrred for 4 hours at 20°C, the precipitate
is sucdon fltered and washed with plenty of demineralised water. After drying at
60°C in the vacuum drying cupboard in the presence of sodium bydroxide flakes
30.3g product 17a is obtained.
The base thus obtained may be crystallised from acetone / 1 normal hydrochloric

20 acid as the monohydrochloride with an m.p. of approx. 320°C (decomposi{ion,
DSC: 10 K/min).

Preparation of 17b (corresponds to the compound of Example No. 27)
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N-methylpyrrolidinone is refluxed. Within one hour 180 mL solvent are
distilled off. 2100 mL 2-methyl-4-pentanol are added and the solution is
refluxed for 5 5 hours. It is left to cool to 80C and 40 mL methanol and 12¢g
trimethylsilyl chloride are added. At 60C, 400 mL of acetone are allowed
to flow in. The suspension is refluxed and cooled to 30C. The precipitate
is suction filtered and washed with acetone / methanol (85:15) and
acetone. After drying in the vacuum drying cupboard at 50C, 22.7g (78%

f th duct 17 is.Qbtained hydrochloride. After.dissglyi
o e g A2 et g e s Al B

aquees Shistionbheoiassidrveatboiieté Grmd-comeib <anapesrdakhde mL
is extraciediwithomatiylenechieidewingbase ofd? 1 4 erystallised:tomstilled

acetone ! demineralised water (1:1) (m.p, = 15 DSC:.10 Klmin).

RS S e SRR b R S

RH~hd8rs~178 Ecr@0oAisol8fYn P36 (50 Breapan) 284 18gisinisily]

mmokl3Rd 28 3eE40 AnErel) paraaluENSURRIC.A6IHAYEr Aty I 358,

mL 2-methyl-4-pentanol is reflu egjfcg{[%éh rs usir.;glthgwater. ) Z d

separatdr- Attt i 8??56 96 the” mixtdre i€ refiuxed for a further ¢
2 howsha00with suivent/ane Wistidle@ Dif anhthecorgroddiol dsyatiowedi to

cool 49.60G. B0 Mfethyisnsehiosisle ansk300rmle 25 45Bneralised obrained

water are added and the pH is raised by adding approx. 20 mL of 10
10orm?aIBe KPR Xide solution to pH = 9. The organic phase is washed
twicerfuthddetinegaliség dvatbicant dridchoverdodiumisalphdte: Fharng it into
solvent s, eyarQiaieshoff yndesiaruced Dresstie AR LRSS S base is

dissolved at 65C in 200 mL ethyl acetate. The mixture is left.to leoI
slowﬁfﬁf%éwﬂﬁ%fﬁé}&’b‘i&&émomde- The base of 17b 15 crystaliised from acetone /
demineralised water (1:1) (m.p. = 150°C, DSC: 10 ¥/min).

15
Preparation of 17¢ (corresponds to the compound of Example No. 110)
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20 A solution of 23g (59.5 mmol) 15¢, 16.8g {(62.5 mmol) 16 and 28.3g (149
mmol) para-toiuenesulphonic acid hydrate in 350 mL 2-methyl-4-pentanol is
refluxed for 22 hours using the water separator. After the addidon of 1g of 1§ the
mixture is refluxed for a further 2 hours. 300 mL solvent are distilled off and the
viscous oil 15 allowed to cool to 60°C. 300 mL methylene chloride and 300 mL

25  demineralised water are added and the pH 1s raised by adding approx. 20 mL of
10 normal sodium hydroxide solution 1o pIi = 9. The organic phase is washed
twice with demineralised water and dried over sodium suiphate. The solvent is
evaporated off under reduced pressure and the residue 1s dissolved at 65°C in
200 m1. ethyl acetate. The mixture is left to cool siowly to 20°C, the precipitate

30 is suction filtered and washed with cold ethy! acetate. After drying at 60°C in the



30 is suction filtered and washed with cold ethyl acetate. After drying at
60C in the 59 vacuum drying cupboard 24.4g product 1.7c is obtained
(m.p. = 182C, DSC: 10 K/min, additional endothermic effects in the DSC
diagram before melting). The compound 14c may alternatively also be
prepared by the following method 5 (S)égthesis diagram 3). O Synthesis
plan 3 (1,1N, O~~aNAI' 12c 18 H 19 T0 cV~ R6 HO NH2/00 202 4
HO HOO 14c 700 10 60 Preparation of 19 ONH + Oflo Q H K

vacuurn drying cupboard 24.4g product 17¢ is obtained (m.p. = 182°C, DSC: 10
K/min, additonal endothermic effects in the I3SC diagram before melting).

The compound 14c may alternatvely also be prepared by the following method

5  (synthesis diagram 3).

&)
‘ o Synthesis plan 3
V\G . mg J
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H 122 18 19 5 22g (142 mmol) 4-acetamido-cyclohexanone, 39.7g (283
mmol) N- cyclopropylmethylpiperazine j and 0.71 mL methanesulphonic
acid in 175 mL toluene are refluxed using the water separator until no
more water is precipitated. The mixture is left to cool and at 50C 175 mL
ethanol are added and the resulting mixture is cooled to 20C. 5.37g (142
mmol) sodium 10 borohydride are added batchwise with thorough stirring
and the mixture is stirred for 16 hours at 20C. 200 mL of 4 normal

hydrlg Iﬁfdgoqﬂg e added dropwise to the reaction mixture. Under
reduced pressure™200 mL solvent are evaporated off. 100 mL saturated
potassium carbonate solution and 200 mL methylisobutylketone are
added to the residue. The two-phase mixture is co%ed\ 0 5C with
thorough sWﬁr\l e pgo su ion filtered an olvgd at reflux
temperature in 't meth tone. After the additi " ated
charcoal it is filtered hot. The mlxtﬁre is left to cool and the pr s
removed by sugjion filtering. Afgr drying, 16.2g (41% of the 9ry) of t‘r"ans
compound 19 are obtained 20 TLC (methylene chloridelethanollammonia
=9:1:0.1) Rr=0.39 Preparation of 23 N~x 3 HC9 ,aNH H2 1926 25 A

golugion 8&%9:&%%74@9%94)114@0'@éﬁ%&&%ﬂ@ﬁ}’%"%‘ 945, 3gighis refluxed

for 6 haurs. The solvent is concentrate by evaporation under reduced
pre Sg{ﬁlgggfpylmethylplperazme 12¢ and 0.71 mlL methanesulphonic acid in 175

mL toluene are refluxed using the water separator uni! no more water is

precipitated. The mixture is left to cool and at 50°C 175 mL ethanol are added

and the resulting mixture is cocled to 20°C. 5.37g (142 mmol} sodium
10 borchydride are added barchwise with thorough sdrring and the mixrure is
stirred for 16 hours at 20°C. 200 mL of 4 normal hydrochloric acid are added
dropwise to the reacton mixture, Under reduced pressure 200 mL solvent are
evaporated off. 100 mL sarurated potassium ¢arbonate solution and 200 mL
methylisobutylketone are added to the residue. The two-phase mixture is cooled
tc 5°C with thorough surring. The product is suction filtered and dissolved at
reflux temperarure in 90 mi. methylisoburylketone, After the addition of
activated charcoal it is filtered hot. The mixnure is left to cool and the precipitate
is removed by suction flrering. After drving, 16.2g (41% of theory) of mrans
compound 12 are obtained

20 TLC (methylene chioride/ethanol/ammonia = 9:1:0.1) Re= .39

Preparation of 2¢

U AV X 3 HCI
Q\ o ] O\I\O\
QL
19 20

A solution of 44g (157 mmol) 19 in 500 mL. 24% hydrochloric acid is refluxed

for 6 hours. The solvent is concentrated by evaporation under reduced pressure



and the residue is crystallised from 700 mL isopropanol. The precipitate is
suction filtered, washed with tert.-butylmethylether and dried at 60C in the
vacuum drying cupboard. 54.7g product 20 are obtained as the
trihydrochioride (contains 5'/'0 water). 5 Preparation of 14e 3 HCI HO N
NHz io O HN-10 20 2 14cio O 10 33g (90.4 mmol)
3-methoxy-4-nitrobenzoic acid 2 are suspended in 80 mL toluene. 0.5 mL
dimethylformamide and 16g (134 mmol) thionyl chloride are added. The
mixture is refluxed for 1 hour. The solution is concentrated by evaporation

und%aad@qedcm@&swg@@meﬁmﬁﬁud@oaﬁid phlatdens digsoprecipnabOmL

tetrah drof an. The S tlon is ad ed ro to a ensi 18

15 (@ m%}ct) ﬁé% Owtmﬁ drodgh%rrﬂ%?g%a féjélpr%gmm{bgg 4R
d||som@py1eﬁw1@mﬁ@hm@ovﬁ{igtéfﬁ&waE&w&wwﬁ%%éﬁﬁé%@%@ﬂswﬂe
ice b@;hta}ﬂs(;% wseehto check that the reaction is complete. After the
[.eactlon has ended water is added to the suspension and the pH is
adjusted to 10 by the addition of sodium hydroxide solution. The organic
phastrigaseperatediisfl and 20 washed with saturated saline solution. The
combined aqueous phases are extracted once with tetrahydrofuran. The
combined organic phases are concentrated by evaporation under

reduced ressure The residué is refluxed in 300 WL ¥ '

tert.-b h Ietﬁér”cfhe left to cool to 20C

preC|p|tate |Iteried AfterAryirfg i The vacuum dryi

at 25 45C 31. 3 3%uqf theory) Ic is obtained. 62 ey
28 2 14c Lo

10 33g (90.4 mmol) 3-methoxy-4-nitrobenzoic acid 2 are suspended in 80 mL.
Ctoluene. 0.5 mI, dimethylformamide and 16g (134 mmol) thiony! chloride are
added. The mixruare is refluxed for I hour. The solution is concentrated by
evaporation under reduced pressure and the crude acid chloride is dissolved in
50 mL. terrahydrofuran. The solution is added dropwise to a suspension of 18.7g
15 (94.9 mmol, 95%) of 20 wihydrochloride and 49g (397 mmol) of
diisopropylethylamine in 150 mL terrahydrofuran while being cooled in the ice
bath, TLC is used to check that the reaction is complete. After the reacton has
ended water is added to the suspension and the pH is adjusted to 10 by the
addition of sodium hydroxide soluton. The organic phase is separated off and
20  washed with saturated saline soluton. The combined agueous phases are
extracted once with tetrahydrofuran. The combined organic phases are
concentrated by evaporation under reduced pressure. The residue is refiuxed in
300 mL tert.~butylmethylether. The mixture 15 left to cool to 20°C and the
precipitate is suction filtered. After drying in the vacuum drying cupboard at
25 45°C 31.3g {83% of theory) 1dc is obtained,



Patent Claims Compound of formula ~~1J s Nt Ci N N a or the salts
thereof.

Patent Claims

1. Compound of formula

or the salis thereof.



