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(57) Abstract: The invention relates to novel dihydropteridi-
nones of general formula (1), wherein tests L, RL-R* have the
significance indicated in claims and a specification, in the iso-
mers thereof, in a method for producing and vsing said dihy-
dropteridinones in the form of drags.

(57) Zusammenfassung: Die vorliegende Erfindung
betrifft newe Dihydropteridinone der allgemeinen Formel
(E), wobei die Reste L, R'-R? die in den Anspriichen und der
Beschreibung genannten Bedeutungen haben, deren Isomere,
Verfahren zur Herstellung dieser Dihydropteridinone sowie
deren Verwendung als Arzneimittel.
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W wodiorel®Y 'NNL 1 n MRS ZR R3R(1) wherei
groups L, R, R2, R3, R4 and R5 have the meaningslfbrit/ﬂ%003]001935
given in the clainms 10 and specification, the isoners
t hereof, processes for preparing these
di hydr opteri di nones and the uge thereof as
phar maceuti cal conpositions. Background to the
invention 15 Pteridinone derivatives are known from
8 ior art as active substances wth an
ant i [ ] t VA rj
use o I%éthfeoﬁtglltlﬁﬁﬁ)e@ %d y%tbéﬁlfwéﬁéégﬁﬁé??'? gg? rgg %teﬁ g?g&-'
neopl astic and viral dnsthasesm dhdrugssi stance of many
types of tunours calls for the devel opnment of new
pharmaceutical conpositions for conbating tunmours. 20
T T iR RERRATo W Skt Bnds BFGéfordPibrmula ()
antiproliferative activity. -2 Detail ed description of
the invention Surprisingly it has been found that
conpounds of general formula (I)Imherein the groups L

and RL to R5 have the neanj Cherei nafter act
as inhibitors of specificjcelll cydle kinases. Thus,
the compounds accordi ngf, i R'on may 5 be used

for exanple to treat,di seases conpeeted with the
activity of specifi s cycl eRki nases and
characteri sed by excess or abnormal cell
proliferation. The pre invention therefore rel ates
to conpounds of general formula (I) R' R4 IlaR NH |

Ln 0

" (1)

wherein the groups L, R, R? R®, R*and R® have the meanings given in the claims

~and specification, the isomers thereof, processes for preparing these

dihydropteridinones and the use thereof as pharmaceutical compositions.

Background to the invention

Pteridinone derivatives are known from the prior art as active substances with an
antiproliferative activity. WO 01/019825 describes the use of pteridinone
derivatives for the treatment of neoplastic and viral diseases. The resistance of
many types of tumours calls for the development of new pharmaceutical

compositions for combating tumours.

The aim of the present invention is to prepare new compounds with
antiinflammatory and antiproliferative activity.
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115 10 ~' (I) wherein R, R2 which may be identical or
different, denote hydrogen or optionally 15
substituted Cl-C6-al kyl, or Rl and R2 together denote
a 2- to 5-nenbered al kyl bridge which nay contain 1 to
2 heteroatons, 20 R3 denotes.hydrogen or a group

sel ected from anong optionally substituted

Cl-Cl2-al kyl, C2-Cl12-al kenyl, C2-Cl12-al kynyl and
Delgiled gleserjptionof the gavantiosel ect ed from anong opt i onal | y

S%ﬁiﬁﬁ)}‘ﬁ ﬁgg g:lggé ‘ri:éwl?& E%‘J%% ﬁy% )9{: §¥r§+ %ﬁo‘?ﬁﬁluia (I) wherein the

grﬁﬁpﬁ:ﬁambRyho/RF’ balé diny fneaﬁmgs’igl(?éﬁ hamumaﬁeﬂdc{) ak inHibitors of
whi ch cont ai ns

C3-.C12- rocycl o
SH?@F&%%F kingggs. %@1@%@%@9@% %%qqe@ng |tomﬁ fryention may

DAL onie o PEAEALBEOEcorflecth 1 12305 Y ool
cyelebkindges ahd charemterseak aji exdeslsmem“rcamlmrrna%lbmnmaatl@
group sel ected from anong hydrogen, -CN, hydroxy,
-NR6R7 and hal ogen, or a group selected from anong
THY #e%@ﬂi Ireh
E) Sl yny&%@ﬁécfg?gr%tegﬁgﬁo@o&% o@g F%ﬁ%u!&?l)
C2- C5- al kynyl oxy, C1-C6-al kyl thi o,
Cl- C6- al kyl sul phoxo and C1- C6- al kyI sul phonyl, L
denotes a |inker selected from a ng opti onal | y

substituted C2-Clo-al kyl, enyl

Cs-Cl4-aryl, -C2-C4-al kyI a

_0B- Cl4- aryl - Cl- C4- al K¥ilypyg Rly bri dged

C3- C12-cycl oal kyl angd he eroaryl ch contains 1 or 2

5. 0 or $ denotes 1 or 2 20 R5
denotes a group sel ect om anong optionally

substi tuted norpholinyRs.~pi peridinyl, piperazinyl,

pi per azi nyl car bonyl, pyrfolidinyl, tropenyl, R8-

di ket onet hyl pi perazi n Syjphoxonor phol i nyl ,

sul phonyl nor phol i nyl, =t hi pnorpholinyl, -NR8R9 and
azacycl oheptyl, 25 R6, R7 ich may be identical or

di fferent, denote hydrogerkor Cl-C4-al kyl, and

5
R 0

nitrogen atons, n

wherein

R', R? which may be identical or different, denote hydrogen or optionally
substituted Cy-Cg-alkyl,

or

R' and R? together denote a 2- to 5-membered alky! bridge which may contain 1 to
2 heteroatoms,

R® denotes hydrogen or a group selected from among optionally substituted
C1-C12-alkyl, C2-Ciz-alkenyl, C»-Ciz-alkynyl.and Ce-Cys-aryl, or

a group selected from among optionally substituted and/or bridged C3-C o~

cycloalkyl, Cs-Cq2-cycloalkenyl, C7-C12-polycycloalkyl, C7-C12-polycycloalkenyl, Cs-
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R8, RO denote unsubstituted nitrogen substituents at
R5, which may be identical or different, denote

ei ther hydrogen or a group sel ected from anong

Cl- C6-al kyl, -Cl-C4-al kyl -C3-Clo-cycl oal kyl, C3-C1
o-cycl oal kyl, C6-Cl4-aryl, 303.

- Cl- C4- al kyl - C6- C1l4-aryl, pyranyl, pyridinyl,

pyrim dinyl, Cl-C4-al kyl oxycarbo

C%S@P&¥@P§|kdbr%ﬁw-hetwmbalhyywb%wins 1 to 2 heteroatoms,
ofPCCH AR DL RKHFRRAER torralft 572 HEESLBHRD Y

pnhony
C6- Cl4- aryl - C1- C4- al kyl sul phonyl -, 4 optionally in the

or f et nmers, the racemates, the enantioners,
I ﬂ‘éﬂmﬁ E?éﬂ@gﬁéetpeeﬁm depgtend saluratedigransaturatgdCs-Ca-alkyl
\Qﬁféh'r?’{ag? Egn%@ ?%égjﬁqal Iy acceptable acid
ther eo r

|t|on sa eferred compounds of
fornula (1) are those wherein to R4, R6 and R7 are

bef def i ned, d | i nke
REGeateRa soumseingt o @%&pg%ﬂ%%f?@ﬁeawmxy, NRaR; and

h%&;qyal kyl, C2- Clo al kenyl , C6-Cl4-aryl,
C4- al kyl - C6- Cl4-aryl, -06-Cl4-aryl-Cl- C4 al kyl ,

a guposeiectedfiran @Bwr@gﬁmady slibstitideld GrQqtmdityd r(bzﬁtcwalkenyl

I IR ARSI S MR S S e

1vc9~aa<yma!pWa@a @ﬁc&&kﬂgh@ﬁoﬁypm among optional |y
substituted norpholinyl," piperi di nyl, R6- pi perazinyl,
pyrrolidinyl, tropenyl, R5-diketonethyl piperazinyl,

sul I ol inyl. ..
L 31! RSP AL SR RSB IRAT Kistideo G Croab,
ngerOéIReWISGQE(IMa#erOC?CQIaﬂ%EGmQ%ryF u@gltm atyl'&R-C4-alkyl,

entica di fferent rogen or a
ORj'PBaH;V Q@‘#@%@ &a G1mﬁ&fpﬁ>@ﬂw@amh@targwywhlc¥1@pr%annal1km2 nitrogen
at&é Clo-cycl oal kyl , C3-Clo-cycl oal kyl, C6-Cl4-aryl,
f C4- al kyl - C6- C14- aryl, pyranyl, pyri di nyl ,
pyrl m di nyl, Cl-C4-al kyl oxycar bonyl,

-G car,bonyl, Cl-C4- al kyl carbonyl,
é‘}eﬂ?ogﬁ%‘bﬁ’ét Thyl oxycar bonyl , Cb- Cl4-aryl sul phonyl, C

ml Cliendlds/d spiophony! and _ .
C6- Cl4- aryl - C1- 4- al kyl sul phonyl, optionally in the

formof the tautoners, the racenmtes, the enantioners,

Rsihoiéoniioin SRR fof Migbad, ke %5vé\%?gte§i,ma%'ﬁ%ﬁnw,
plm‘!ﬂ:rﬁvlmfé@zirﬁrl t[ﬂgé@fnylo%irﬁ@w r%ﬁ'ﬁﬂlﬂﬁ@l afcher§IMBUNds
of formu erein R7 are as

dl@é@@eﬂb@l@er@w@ﬂ,u sidehoxgmnarpbielf, ewlzahq)nWmerprm@nmct ed

%@&Eﬂgeﬁaw@dézﬁg héb&gdm@aﬁsl aIngICM aryl,

RS wiich arayl bé?lhfeﬁﬂical dedifferent, denote hydrogen or C-Cs-alkyl,

and
R®, R® denote unsubstituted nitrogen substituents at R®, which may be identical or
different, denote either hydrogen or a group selected from among C4-Cgs-alkyl,
-C1-Cy4-alkyl-C3-C1o-cycloalkyl, C3-Cyo-cycioalkyl, Cs-Cyg-aryl,
-C1-C4-alkyl-Ce-C14-aryl, pyranyl, pyridinyl, pyrimidinyl, C4-C s-alkyloxycarbonyl,
Ce-Ci4-arylcarbonyl, C-C4-alkylcarbonyl, 06-014—ary|methy!oxycarbonyl‘ Ce-Cis-
aryisulphonyi_, C4-Cy-alkylsulphonyl- and Cg-C14-aryl-C;-Cs-alkylsulphonyl-,
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-5 optionally bridged C3-Cl2-cycl oal kyl and heteroaryl

which contains 1 or 2 nitrogen atons n denotes 0 or 1

m denotes | or 2 5 R5 denotes a group which is bound

to L via a carbon atom selected fromanong RS -

pi peridinyl, RBRO-piperazinyly_ R8-pyrrolidinyl, R8-

pi per azi nyl carbonyl, R8-tropenyl, R8-norpholinyl and

R8- azacycl oheptyl, and R8, RO denote unsubstituted
opﬂonaﬂg émthaﬁosmiafdleatwtatqe% thevraceimatey, the ardatibmess, ties

di fferent h en or a_group . sel ected from anon

d'a SEzomEraANd thempduies terest Bessirtipaplia g phamacologically

;f%kﬂe‘é)éﬁ:l é’d’dllﬁryﬂ salttHe fecﬂ’ aryl, .
C4- al kyl - C6- C14-ary pyranyl pyri di nyl,

pyrimdinyl, Cl -C4-al kyI oxycar bonyl

Lcar bo 1- rbon I,
Pr%r%(:%ﬁﬂ’fﬂ?ﬁﬁfm&'% @bﬂfﬁ tﬁog% fﬂe'ﬁrzl sul phonyl, C
R'to®* RA 4yd Rilapd @@)Heréiﬁlgefore defined, and
C6- Cl14- aryl - C1- C4- al kyl sul phonyl, '15 optionally in the

L f or Aesotedha linkek spieeted fiane amergrntionally hebstitated @Bisalkyl,

CHEF AT, LRSS, By o St L0 B e,

opmddauy bndged:l Cs- G1aedycr@falky2&1&’aéter@aﬂyawhschnfoﬁﬁhé q%r% ﬁltrogen
corrpounds of formula 1 wherein L, m n and

atgNE as herei nbefore defined, and Rl, R2 which rray be
n i denjd g 9r different, denote a group selected from
anmong hydrogen, M, Et, Pr, or R and R2 together

mf or mesofds Coral kyl bridge , 25 optionally in the form
tes, the enantioners, the

f t aut
R erctEs Btibre i tsoure ¥4 4 FsPgBn Alemcseipeietfeam pmong
| 8 t
oelﬁz?@ﬂ?ueﬁgﬂsg?z&%bwe P B LA gpor.
RS Hilsglonsthylpieradinyl, Qﬁphoxomomhnbhﬂﬁ Stw]pﬁﬁngdmrpmllnyl

t | ect ed
TN SERe A BBt o5 9 o0 o5 o0
RBCRS géneys Uﬁ&ﬁ@(ﬁute%t%@%tﬁeﬁ%t@ él RY| whied may be identical or
-Cl4-aryl or -6 R3 toge

d!ftﬁéﬁrat aydragan eraa G@Lmsejmtad lIrrom emotD@(mGaHHWI —Chf@ﬁglkyi-
AL eter oat 0

Cs‘@gﬁ%c@ﬁ(e\g ?j@f? 8#: éﬁjgﬁl Eﬁﬁ"l‘@é%l Ilt)ﬁ&‘o 14—3@/! pyranyl,

pyfdinyOityrimidinyl, C4-Cs-alkyloxycarbonyl, Ca—C14-aryicarbonyl, Cy-Cs-

alkylcarbonyl, Cs-C14-arylmethyloxycarbonyl, Cs-C1s-arylsulphonyl, C-Cas~

alkylsuiphonyt and Cg-C14-aryi-C1-C4-alkyisulphonyl,

optionally in the form of the tautomers, the racemates, the enantiomers, the
diastereomers and the mixtures thereof, and optionally the pharmacologically
acceptable acid addition salts thereof.

Also preferred are compounds of formula (1), wherein

R' to R%, R® and R are as hereinbefore defined,

L denotes a linker selected from among optionally substituted C,-C1g-alkyl,
C2-Cyo-alkenyl, Ce-C14-aryl, -Co-Cs-alkyl-Cs-Ci4-aryl, -Cs-C14-aryl-C4-Cs-alkyl,
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NHVe, NH2, F, CL, Br, O propargyl, O butynyl, CN, SMe,
NVe2, CONH2, ethynyl, 5 propynyl, butynyl and allyl,
and L denotes a linker selected fromanong optionally
substituted phenyl, phenyl nethyl, cycl ohexyl and
branched G -C6-al kyl, optionakly in the formof the
tautonmers, the racemates, the enantioners, the 10

di ast er eomers and the ni xtures t her eof and optionally

optienallyricges! GoCeatygjoalisd cepthetermand ivhict dontams Sat 2 fitrogen
aﬁogrf eof. The invention further relates to conpounds of
la | for use as pharmaceutical conpositions. 15

nOf pdenstedlasr 1 nport ance according to the invention
are conmpounds of formula | for wuse as pharmaceuti cal
Mconpeanetesisoit h an antiproliferati ve activity. The

R? QEARIdCR WO ERAL BR@1d DSidis 2o b RTRRIYEPhom among
REo pfmidmw rRiRt pbbmzﬁﬁycr athWro ey 0R8m|§<¥r%&tdy%rt56nyl

? Hgf ecti ons,. |1 nf rrmat ory and ol Mmune
R @QSQ%’S fﬂ%rHW@ﬂtqnéirRa%@me@Péﬂ to a nethod of

andeating and/or preventing cancer, infections,
i nfl ammat ory and aut oi mune di seases, characterised in

RE Rt quﬂetumubst?t&tedsmgogem sabstﬁném@tatwé wwﬂhayfbeadenncal or
d of fornula |I. The invention al so rel ates
i REETePeR O 5,aRup Selesied enrAonG Lo el {GeCa-alkyl-
u I
C8 PR L RGBT & Yo RMIRACTE A BIR e Ak GG Avh. oyrany!,
pw@nxdnaynmldummﬁsd-amwwycarbmm |Gm@|4-wtcamcmt C1-Cq-

B7pGonyt b {4L¢’§(9&?‘P)ﬁ'ax£g%?6h‘gb\éﬁ t'@?—aﬁhﬁﬁp@yﬁé}c’@?a
alkylsulphdhyl %ﬁﬁ“@é-@&adﬁib EQ% IstgHyhyt are as

herelnbe ore define araterlseaflnthat a
compound of general formula (11) NO NR ANN?2

optionally in the form of the tautomers, the racemates, the enantiomers, the
diastereomers and the mixtures thereof, and optionally the pharmacologically

acceptable acid addition salts thereof.

Particularly preferred are compounds of formula | wherein

L, m, n and R® to R® are as hereinbefore defined, and

R', R? which may be identical or different, denote a group selected from among
hydrogen, Me, Et, Pr, or

R" and R? together form a C,-Cs-alkyl bridge .

optionally in the form of the tautomers, the racemates, the enantiomers, the
diastereomers and the mixtures thereof, and optionally the pharmacologically
acceptable acid addition salts thereof.

Especially preferred are compounds of formula | wherein

R', R%m, n and R® to R® are as hereinbefore defined, and

R® denotes a group selected from among optionally substituted C1-Cg-aiky/,
Cs-C7-cycloalkyl, Cs-Ce-heterocycloalkyl and Ce-Cy4-aryl or
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R (11) 10 wherein R1--R3 are as herei nbefore defined
and Ais a leaving group, is reacted with an

optionally substituted conpound of general fornula
(111), -8 "R10 (IIl) wherein R4 is as hereinbefore
defined and 5 R10 denotes OH gNH L-R5, -0-nethyl,
-0-ethyl, and optionally then the product of general
gorrrula IV) wherein 10 RL to R4 is as hereinbefore
Rugnd i¥@r RiardiR’ gethersiette a Nekuraa, or uisakiraied ©4-C -alkyl

- Q- [ [ | ysi f th
oG ERraY ceffeln 1 o HEGRBGTA h an  amne of

RYensicis hejroup %ié%d%rh"é?nénﬁg@lrb%{%‘r’]@ eidu %5,255{ Pr. OEt,

as herei nbef ore defined. The 7 nven uf t heér ates
N, Nidario 6d Bt Orpriopalray](OHyutyBNOCNRSIMeNRME, TQMNHY, &hyny!,

i - [g,as hereinbefore defined and Ais a
pl‘l@%?’hé“@h&%ﬁ@?ﬁg’ term al kyl groups, including alkyl
agd oups which are a part of other groups, denotes

branched and unbranched al kyl _roqu with 1 to 12
L daneiss alidfias selepted Boey ampng ppliosallynssstibited phabyly 1- 4

| e; thyl, ethyl,
PR PRy B por el B e gt octyi , nomyl |
optierwally amthediodafithe thltemers, the racemates, the enantiomers, the
diastereomers and the mixtures thereof, and optionally the pharmacologically

acceptable acid addition salts thereof.

The invention further relates to compounds of formula | for use as pharmaceutical

compositions.

Of particular importance according to the invention are compounds of formula | for

use as pharmaceutical compositions with an antiproliferative activity.

The invention also relates to the use of a compound of formula | for preparing a
pharmaceutical composition for the treatment and/or prevention of cancer,

infections, inflammatory and autoimmune diseases.

The invention also relates to a method of treating and/or preventing cancer,
infections, inflammatory and autoimmune diseases, characterised in that a patient

is given an effective amount of a compound of formula |.

The invention also relates to pharmaceutical preparations, containing as active
substance one or more compounds of general formula (1) or the physioclogically
acceptable salts thereof, optionally combined with conventional excipients and/for

carriers.
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ot herw se stated, the abovenentioned terns propyl,
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl and
dodecyl include all t he p033|ble i someric forms. For
exanpl e, the term propyl includes the two isoneric
groups n-propyl and iso-propyf. 15 the term butyl
i ncl udes n-butyl, iso-butyl, sec. butyl and
tert.-butyl, the tern1penty| i ncl udes iso-pentyl,

Thr gpention alse relates to repraisess farmrépariy abeyipognd bgenerl

ﬂﬁ%‘ ﬁf hydrogen atons may optionally be replaced by
OUR&T gr oups. For exanpl e these al kyl groups may be
substituted 20 by fluorine. Al the hydrogen atons of
the al kyl group may optionally also be replaced. The
term al kyl bridge, unless othermnse stated, denotes

branched and unbranched u wth 1to 5
carbon atons, for exanple th I ethylene 25
propyl ene, isopropylenel,t_| RISO butyl, sec.

butyl and tent.-butyl e r|d e 2 Met hyl ene,
et hyl ene, propyl eneRagnd tyl enerbri dges are
particularly preferre the al kyl bridges
mentioned 1 to 2 Cato y optionally be -10
repl aced by one or nore heteroatons selected from
anong oxygen, nitrogen sul phur. The term al kenyl
groups (including tho dh are a part of other
groups) denotes 5 branchefl and unbranched al kyl ene
groups with 2 to 10 carbon_atons, preferably 2 - 6
carbon atons, nost preferap'ly 2 - 3 carbon atons,
provi ded t hat they have atgs|east one double bond.
Exanpl es incl ude: ethenyl, ﬁ?openyl bidx enyl , pent enyl
etc. Unl ess otherw se stated the abovementioned terms
propenyl, butenyl, etc also include all the possible
whetelreric fornms. For exanple, the term butenyl 10
jngludes 1-butenyl, 2-butenyl, 3-butenyl, 1-nethyl-I|
R':-RY.dpeMyand b areadiereinbefopedgiined, 2- net hyl - 1- pr openy! |

onfEki £ AR B LAY L

stated, one or nore hydrogen gtons may optionally be
repl aced by other groups. For anq# t hese 15 al kyl

gr oups nay be substi t ut ogen at om

fluorine. t he hydr Etons of,it he al kenyl group
may optlonally al so b tern1a|kyny|
groups (including thdd re ®%part of other
groups) denotes branched and ﬁbranched al kynyl
groups with 2 to 10 carbon ﬂtons provi ded that 20
they have at |east one tripl’e bond, for exanple

whetrdipnnyl , propargyl, butynyl, pentynyl, hexynyl etc.,
1pr3eferably et hynyl or prop nyI In the abovenenti oned
R k3ieas bersinpelogiefinedantAis adearing gthumne or nor e

is r'é‘é@fé?ﬂ\%ﬁ CHﬁron sﬂﬁﬁfgg{ee%l édb')[?&nrde&] g‘r’lé:n‘_eecrlaIbf\érr%!jae(r iy,

groups.




25 al kyl groups may be substituted by fluorine. Al
t he hydrogen atons of the al kynyl group nay
optionally al so be replaced. The termaryl denotes an
aromatic ring systemwith 6 to 14 carbon atons,
preferably 6 or 10 carbon atggs, preferably phenyl,
whi ch, unl ess otherw se 30 stated, may carry one or
nore of the follow ng substituents, for exanple: OH
NGz, CN, Owve, -OCHF2, -OCF3, NMN2, hal ogen, for
exanple fluorine or chlorine, Q¢ -C a- alkyl,
preferably G -Cs-al kyl, R ef erz
preferably nethyl or -11 et - Cl- C3-al kyl,
preferably -0-nethyl or -0-¢
-c00-C, -C4-al kyl, preferab
- CONH2. Exanpl es of heteroary
two carbon atons are repl aced
nitrogen atons include pyrrol pyrazol e, im dazol e,
triazole, pyridine, pyrimdate, waid e each of the
abovenenti oned heteroarylun}ngs may optionally al so
be anellated to a benzene'ring, preferably
benzi m dazol e, and unl ess otherw se stated these
Eeterocycles may carry one or nore of the follow ng
WREE N i t uents, for exanple: F, C, Br, OH O\,
R*‘Etafyﬁereﬁ'ﬁﬂ?fbre (@ffne , NH2, optionally 10
%ubstltute phenyl , optionally substituted heteroaryl,
Rpr derotaslQHoNH-bR?, H9-methpstOtath@d pyri dyl . Exanpl es
of cycl oal kyl ..grou re cycl oal kyl groups with 3 - 12
arbcgﬁ)%%)rpagy (Sﬁ%n tl%%Pr££¥gﬂ€@%¥%9UP%H@d§¥), cycl obut yl ,
cycl opentyl, cyclohexyl, cycloheptyl or cyclooctyl,
15 preferably cycl opropyl, cyclopeptyl or cycl ohexyl,
whil e each of the abovenenti d I kyl groups may

optionally al so carry one e s(Obstituents, for
exanpl e: OH, NO2, CN, Owe, 2, R -NH2 or
hal ogen, preferably f [ | e,

Cl- Clo-al kyl, preferab C -G-al kyl, ﬁ%eferably ClL .

C3-al kyl, nore pr met hyl & et hyl ,
-0 Cl1-C3-al kyl, prefe] ¥] - 0- net hyl or - 20 O-ethyl,
- COCH, - C00- G - C4- al ki pf ef erably - COO- net hyl or
-COO-ethyl or -CONH2.~particularly preferred
substituents of the cycljoal kyl groups are =0, OH,
NH2, net hyl or F. Exanpf @f cycl oallienyl groups are
cycl oal kyl groups wi th”3 “RI2 carbon atons 25 which
have ‘at | east one doubl e bond, for exanple
cycl opropenyl, cycl obutenyl, cycl opentenyl,
wHheY&ihohexenyl or cycl oheptenyl, preferably
1cycl40_propeny|, cycl opententyl or cycl ohexenyl, while
R dadt isfastharembeieeeefinedatidcycl oal kenyl  groups may

10Qt 1 onal I arry one or re substituents. 30
R 8“%&@%3@%-&/" Tik Pﬂrﬂrl'&?@&il:vi a a doubl e bond.
-12 :

optionally after previous hydrolysis of the ester group —COR'®, is reacted with an
amine of general formula (V)

NH.-L-R°, (V)

wherein
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Exanpl es of heterocycl oal kyl groups, unless otherw se
described in the definitions, include 3- to 12-
menbered, preferably 5-, 6- or 7-nenbered, saturated
or unsaturated heterocycles which may contain as

het eroatons nitrogen, oxygengor sul phur, for exanple

tetrahydr of uran, tetrahydrofuranone, y 5

but yrpl actone, a-pyran, y-pyran, dioxol ane,

Ry bst%/%ﬁ%‘%‘ pehdeffiaskane,  di hydr ot hi ophene, thi ol an,
di thiolan, pyrroline, pyrrolidine, pyrazoline,
pyrazolidine, imdazoline, imdazolidine, tetrazole,

Tipg rvention éurthinretides toea componhdionformiig api ne,
pi perazine, triazine, tetrazine, norpholine,

t hi onor phol i ne, di azepan, oxange,

tetrahydro-oxazinyl, isothiazol\g, pgrazolidine,
pref erabl y norpholi ne, ' diﬁgqlo pi peridi ne or

pi perazi ne, while the hgterogycli Toup may

optionally carry subg N exanpl e

Cl-4-al kyl, preferably nethyl43etH§I or propyl.

Exanpl es of pol ycycl oal kyl grolps are optionally

substituted, bi-, tri-, te{ma- or pentacyclic

cyc|l oal kyl groups, for exanple pinane, 2,2, 2-octane,
WREISIM _ hept ane or 15 adamant ane. Exanpl es of
RPRE d - aoptionally bridged and/ or

RL 4 B BB or LR, AE ATE e B8 sl

pent acyclic cycl oal kenyl groups, preferably

bicycl gal kenyl or tricycl oal kenyl groups, if they have
The, 68,2V Sacief JB acing ey OrosipSexlaiRpIRES Arabakatber goups,
deRbEPbRhcAbd ST f ’ i ép

substituted spPr@?§%¥%h§£kﬁg&aﬁ§lﬁﬁ 18@% éégrbon atoms,
preferablull -y 6, most prefenabyl bdesarblematopss, fdughrasneor example: methyl,

ety SAPHE o5 RV BociSerlh Bl cisryl clebul s cosesyraniess
olUe kot tho ABIBIALAARld s BN Bl Berfl HELP Hepty,

Ieavin% roups such as for exa
octyhinsmyhedeayt and dederid dnclede atkthempessiblphisombric forms. For

[ I Y, r _p-tol uenesul phonyl _

exfiple, 165 PR AREEST MR o, B BB ehiRs BT BTty et isqepropy,
the feverbutghinoliieb e-puitgh &t-bityl, lske. b Ml tdrhSutyl
i ndividual optical t?somer st? m xt urgs of the%%dﬁh\?itgﬁrglpentyl
'ndﬂé%ﬁﬁgﬂ%¥§w,@ﬁ%&@EYb@W%rs or racemates, in the form

of the tautonmers and also in the farmof the free

bases or the corresponding acid addition salts with
In thiecabrveot ergioned gikyd geapisabhe onricds hydodeh a@smisThay optionally
beeﬁg I&ba0|g addition salts with hydrohalic acids, for

15 EB? Y AN QOHR R R xasiple Jarssnalisvi arodes maydee substituted

b b G, | I ' . LiC

Y NPy drBRd e B R R o e ot s e

remmcaﬁéy denot e hydrogen or a group sel ected from anong
5 optionally substituted and/ or branched Cl-C6-al kyl,
preferably nmethyl or ethyl,

The term alkyl bridge, unless otherwise stated, denotes branched and unbranched
alkyl groups with 1 to 5 carbon atoms, for example methylene, ethylene,
propylene, isopropylene, n-butylene, iso-butyl, sec. butyl and tert.-butyl etc.
bridges. Methylene, ethylene, propylene and butylene bridges are particularty
preferred. In the alky! bridges mentioned 1 to 2 C-atoms may optionally be
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nore preferably nmethyl or ethyl. The substituent R2

may denote hydrogen or a group selected from anong
optionally substituted and/ or branched C, - C5-al kyl,
preferably nethyl or ethyl. 10 R1 and R2 together may
denote a 2- to 5-nenbered al ky bridge, preferably an

et hyl ene, propylene or butylene bridge which may

contain 1 to 2 heteroatons, preferably oxygen or
replacextley pnamrmqireefeeaérabtqmsetaﬁbm&romraﬂmﬂg&ﬁb@geﬁ5 nititRen or
SPg stituent R3 may denote hydrogen or a group sefected
S anong optionally substituted and/ or branched

Cl- Cl2-al kyl, preferably ethyl, propyl, butyl, pentyl

or hexyl, nore preferably propyl, butyl, pentyl or
Thexsim atkenghgroapk ¢éingludingthete mddidhy arba ﬁé’Ft@If b&‘(eylgroups) denotes

- (12- 3 | bl k
bighiched Adinbrone R BRGe breiiga ith 2Jb oy ki stosas mrgfarably 2

- t
%S@E'%erg?ﬁ ﬁ‘ﬁd)étlp?é!%r?éeﬁlyté rga g/é}ggé %2%@%1 ﬁf)\fﬂ@@qhat they have at

legpt pioe doyible 1Bxarsgles maaluwﬁthewle;bmpabylybuteny! pentenyl

egpﬁ&ﬁ%ycgég&gﬁgg@t%%g éﬁgﬁ g@%rg%cg% S propenyll%utenyl etc

aled-iKdiddd Qll@lﬁ@ pussipR! ikotheri@ F@heY qt&ryexawmérmé t&m putenyl
pi peri rrolldlng pyrazi nyl or morphol I nyl

ingikides 1célﬂﬁeab’?:§ -huterylo3-bivéery, chmetisy - bprsipenyb N ymattyir@rpropenyl,

2 FieflH 3Ry el dReR i Ll %”%Wé‘@"ncﬂr -
ni trogen. Most bp[ elf er ?gloyen: he SUESE;: gu:m | d(ﬁggt Ies
' o‘ﬁom oV Sﬁ@kllyggeg ralkan oFeLIRg %Rhasarﬁxhwe%g%t%fomér more

PEBGL oS} el BB e Dbl oy Fimele, ose
alby(lmeups; me:jn e egaihtuteﬂi@yﬁhe rﬁl@n atu&nflucﬁme”fﬁ&! Otlblé mgtifogen
B8Rk Re RN B MBY SPLPABINAEARSERECEH. 1 vor | no

nore preferably chlorine or a group selected from

anong optionally substituted Cl-C6-al kyl, preferably
Thestemyl alkwoH growps (ndpging tﬁiseﬂ@hadhl@md parpo’éb&xeagrqups) denotes

br%bﬁ@%%ang W@ﬁ%@é&lkﬂy@wps wih 2%0 ap ef n a%n¥s provided that

the ﬁéeé@bhee t Rk e bopldh
e al k :’El ey e %"%ﬁ%“i&@?"%%‘ PLiny

Peﬁiyr@ér a@ww gﬂ%m&@r@bim ettyrgbonpiopysyl phonyl . Most
preferably, the substituent R4 denotes nethoxy,
nmet hyl , et hoxy, ethyl, propargyloxy or chlorine. 10 L

Iniag abevernentiohéad ey ebmip%duiﬁfégﬁbmeoﬁhte‘éﬁ ane/or more
substltut ed C2-Cl0- aI k preferably ethyl, propyl,
hygiiegen slomsmay| Opt@zawéeaeml@ﬁw by afherigrogpsyIFor example, these

alilfl F & 4y be substituted by fluorine. All the hydrogen atoms of the alkynyl

group may optionally also be replaced.

The term aryl denotes an aromatic ring system with & to 14 carbon atoms,
preferably 6 or 10 carbon atoms, preferably phenyl, which, unless otherwise
stated, may carry one or more of the following substituents, for example: OH, NO»,
CN, OMe, -OCHF, -OCF3, -NH_, halogen, for example fluorine or chiorine, C;-C1o-
alkyl, preferably C1-Cs-alkyl, preferably Cy-Cs-alkyl, most preferably methyl or
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phenyl, -C2-C4-al kyl - C6-Cl4-aryl,

-C6- Cl4-aryl -Cl-C4-al kyl, preferably -phenyl- nethyl,
optionally bridged C3-Cl2-cycl oal kyl, preferably

cycl ohexyl, and heteroaryl 15 which contains 1 or 2
nitrogen atons. n denotes 0 ori.l mdenotes 1 or 2,
preferably 1. R5 may denote a group selected from
anon& optionally substituted norphol

ethivbebr-@i-fptalkyli preferablyyO- n}ﬁtméloaz-&?ﬂhvérﬁ&@lﬂ -COO0-Cy-Cy-alkyl,
t di ket onet hyl pi perazi nyl ,
p’?ﬁ%’raﬁa}xono%é%' drs geg%ghrgﬁéﬁ% mor phol i nyl>/, PLe d
t hi onor phoI inyl, -NR8R9 and azacycl oheptyl, preferably

g@%erl din rlét nor phol i nyl, pyrrolidinyl,
IS GFOURS WheeeH HWO twe CatRonemsae replaced by

oﬁé er S i troygg élﬁﬁgﬁ@%lgﬁ ?)Rﬂ'g orée wb@:%%&lecﬁj Eﬁ%l&l pyridine,

pmmfdmeabvm!erﬂdmycbf the abbhsllnenﬂ' b@ecgh@tlemrﬁ&m’gwnag oliliﬁwnally also
tituted nitrogen substituents at R5, t

b
b%éné@@ﬁﬁﬁea begiZearing: Brrembly Benrinidazote andwu%?g@ﬁhlerwwe
st@fecﬁtl*@'s@ %té‘%hﬁ&é@ ?nef)f %ﬂyoérﬁ@ Bgmgle GPerd Mbwing substituents, for

pref er abl
GXE(DIPI@ZLFaCi)BF- Qﬁ @Me n’yatlhsd,adathyl, ,Cl\br(HﬂHHaU‘mylz optlonally

sy By BheRuo BEtionaTl SBBUHSa RRlsr deskt. eteiszatyy obtionall

Swsqf@églyyydgenzyl pyranyl, pyridinyl, pyrimdinyl,
pyranyl, "C - C4-al kyI oxycar bonyl Co- C14- aryl car bonyl ,

Cl- &4- aI kyl car bonyl, C6-Cl14 -15 aryl net hyl oxycar bonyl ,

e En b QbR s 4 TR bR bBIGRY - 3 Laghan atoms, o
exdmepleudysiopreien! oyl anotpsiopsithy bﬁg@lﬁé}bﬁ! @bld?fe%l?,)‘l |or cyélooc:tyl
Mbst f))/r ef erably, the subst.i t uent denot es net

preferab &YC&RBW| cylopRYIKY eyclohexyli Wbéﬁh?a?;blcé&teéd from

W_ g"%eto%ﬁ}yl gpodﬁgtrﬂglk oﬁﬂg%‘ﬂ& %I%S by 2850 ow drshaR ¥
suimhtuemtacfor exarhpledéfhl MOk O@NpOMﬁ -OCHE,, n@EF@Pﬂ\IW@ﬂ halogen,
r} hed 10 nd/or substituted. The caonp
PrREarap BRGNS GRS o -l e S5pBIr 6 B preferably Cr-
CE 5 B oS ST A ot o -
OtelayInga@ 0ty sCH Q-€h -Gentiiyh peéferably :r(hDQ methnd dr i- @Q@}eﬂwl or

an 15 il| fthe' ent on
-G o uBRy Bfemenioubst BblSotfe cvCRaldL Sriuner s =0, OH,
NNEthethyfor Step 1 A A conpound of formula (Al) is
reacteg with a conmpound of forrmula (A2) to obtain 20

a compound of forrmula (A3) (Diagram 1A). This reaction
E)@'Xpigg o?%g/ IOSﬁi(eﬂ Itgroups are cycloalkyl groups with 3 - 12 carbon atoms
which have at least one double bond, for example cyclopropenyl, cyclobutenyl,
cyclopentenyl, cyclohexenyl or cycloheptenyl, preferably cyclopropenyl,
cyclopententy! or cyclohexenyl, while each of the abovementioned cycloalkenyl

groups may optionally also carry one or more substituents.

"=0" denotes an oxygen atom linked via a double bond.



10

15

20

25

30

according to WO 0043369 or WO 0043372. Conpound (Al)
is coommercially obtainable, for exanple, fromGCty
Chem cal LLC, 139 Allings Crossing Road, Wst Haven,
CT, 06516, USA. Conpound (A2) may be prepared by
procedures known fromthe |igerature: (a) F.

Ef f enberger, U. Burkhart, J. Il fahrt Liebigs Ann. 25
Chem 1986, 314-333; b) T. Fukuyama, C. -K Jow M

SO nigEaly iy ooy 73850 "
dgﬁlyw ing q.tpe @2 TEemkesed, mﬁeﬂgeahly 51968pr Eemembered

I
s&&iéie&&ﬁggghrdtedpi‘\et&%?dzlﬂmldﬂ lgavlcgﬁxgdh ab%e%nﬁtaglmsi
ﬁ%ggn OXY9aq Qﬂs@p@ur riexam e_trﬁfygr;gjyra@ tetrahydrefaranone, y-
bmyfcmamoﬁé &pYyrar, prrlan dibﬁ@laﬁé\ tetraﬁ?dﬁo}b?}é?ﬁﬁlcﬁénbhe

SRR B L DRI s ol ez

imjdazeingt énidpaoidise Usiragolby pipeyieine; ayhidazine, pyateidii®, pyrazine,
PIp8rANE fatihe SRHa e MEEPAT e Qﬁaﬁgfmdépébwa%%oawéaz'ne
eértam’?fé’dOXQﬂ%Wdlﬁpﬁf@ﬂOf%mwmmn,e, prefeeablyindnphaliner pyrfrolidine,
plpéﬁﬂﬁb%ri‘ﬁﬁérgﬂiﬁe tvﬁhfeﬁh)é‘ﬁe@érﬂ&?&gldg %Wéﬂﬁﬂﬁfnall% carry

< SO B AR el T bl profebly ki Gt woPY.

15 C, preferabl y 5to 10 C I eqw val ent of an am no
Egéofelgrs]?;f pfoc?}f %Mﬁ dé’@é"t onally "sdbs t:?urtgg rgic tri-, tetra- or
pentacyclic cycloalkyl groups, for example pinane, 2,2,2-octane, 2,2,1-heptane or
adamantane. Examples of polycycloalkenyl groups are optionally bridged and/or
substituted 8-membered bi-, tri-, tetra- or pentacyclic cycloalkenyl groups,
preferably bicycloalkeny! or tricycloalkenyl groups, if they have at least one double
bond, for example norbomene.

Examples of spiroalkyl groups are optionally substituted spirocyclic Cs-Cz alkyl

groups.

Generallly, the term halogen denotes fluorine, chlorine, bromine or iodine,
preferably fluorine, chlorine or bromine, most preferably chlorine.

The leaving group A denotes either identical or different leaving groups such as for
example -o-methyl, -SCN, chlorine, bromine, iodine, methanesulphonyl,

- trifluoromethanesulphony! or p-toluenesulphonyl, preferably chlorine.

The compounds according to the invention may be present in the form of the
individual optical isomers, mixtures of the individual enantiomers, diastereomers 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 exam ple
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t et rahydrofuran, diethylether, cycl ohexane or di oxane,
i s added dropwi se. The reaction mxture is heated to
a tenperature of 18C to 30 C, preferably about 22C,

with stirring and then stirred for a further 10 to 24

hours, preferably about 12 1513hours Then the dil uent
i s dlstllled off, the residue 1s conbined with water

and the mxture is extracted two to three tines wth
hadrwhgmm ar lyairetaotmic acldhouasrgadi&édwé URRArasTor S&é\%ble oxalic,
lﬂ'ﬁ atcﬁlgrleferab%n % acetate. The combi ned

T FOVEQG e s@pheaicasd.t he sol vent is
distilled off. The residue (conpound A3) may be used

in Step 2 V\nthout any prior purification. 20 -17 Step
The snhstittenp Bl mayotiermte bgtdioyehtem diupABledtsd fr@ﬁ‘ﬂél‘h@n?t

f h d
bl BB BlSS5E o g r s
micPe prekerdbh? ety [dR tion = reduction] In Step 2A 1

equi val ent” of the nitro conpound (A3) is dissolved in
an acid, preferably glacial acetic acid, formc acid

68 RSS! € iy %Ev%%é%?a’réﬁﬁyﬁébie[ﬁmmﬁ%m&é
omtemmlym@bsﬂ@l@éd andifeF b@#@ﬁeb@ﬁcf%l tyt 'p?ef%ﬁ:—fﬂi¥ Pr{bttp]yl oy ethyl.

preferably iron filings, is added to conple
exothern1c reaction and the m xture is stlrred for 0.2

Rfoggt?er a a{)h%{x e?'f%ﬁ?%?oghﬁéb @B%ﬁs pfk@ﬂgr %rtﬁ’ir%fﬁfab'y an

ethyelmper ptapy%rts‘m butglens &irftlgé%vl’flth rithih B0 hBRroatoms,
? EE’ is distilled off. The residue Is taken up In
PrETRIgbly Y osP arinieges. 1ore prefemily ethylens; pnppydere.hy |
acetate or dichloronethanel nethanol 9/1 and
sem sat ur at ed NaCl solution, and filtered 20 through

The skstijuent R onayemrTrﬁieehdehge@ bgargr@u;@b@ré@tddsr)r@lhlafhﬁb@

vapqr at e res co
OP&S’%%?Y EHE%JU%M%B(@QBWQ i y@rﬁéﬁrab a&thﬂnpmpyl butyl,
peéﬂgﬁ%raﬁxyh%&blﬁﬁfe%tﬂ? WrdpyL bty e Bertty! 8f nLAf Y6 «?Sﬁée%yl,
preferably Cs-Cr-alkenyl, C»-Ci2-alkynyl, preferably Cs-Cr-alkynyl and Cg-Cy4-aryl,

preferably phenyl, a group selected from among optionally substituted and/or

bridged C3-Cs2-cycloalkyl, preferably cyclopenty! or cyclohexyl, C3-Cqo-
cycloatkenyl, preferably Cs-Cy-cycloalkenyl, C7-C1z-polyeycloalkyl, C7-Cq2-
polycycloalkenyl, Cs-Ci2-spirocycloalkyi, Cs-Ci2-heterocycloalkyl, preferably
pyranyl or piperinyl, pyrrolidinyl, pyrazinyl or morpholiny! which contains 1 to 2
heteroatoms, preferably oxygen or nitrogen, and C3-C12—heterocycloalkenyl which
contains 1 to 2 heteroatoms, preferably oxygen or nitrogen.

Most preferably, the substituent R® denotes isopropyl, isobutyl, isopentyl,
cyclopentyl, phenyl or cyclohexyl .

R'and R®or R?and R®together may denote a saturated or unsaturated C3-C4-alkyl
bridge which may contain 1 heteroatom, preferably oxygen or nitrogen.
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-18 Step 3A The conpound obtained in Step 2A (A4) may
be reacted by electrophilic substitution as shown in
Di agram 3A to obtain the conmpound of forrmula (A5). 5
Diagram3A 0 R1)~-RLR3" 2 CLNNR2 RR3 (A4
(A5) In Step 3A | equival ent-1df- the am de of fornula
(A4) is dissolved in an organic solvent, for exanple
i me | f orppm de, or  di net hyl acet am de, preferably 10
Thie STy EURT By sisNoteya o saiesls A aniana yGogin, -CN,
hydirek @ -NRCR” Afad HABGer?: e 1iidkife ot fl
%dr?de and 0.9 to@%r?,ﬁ gfqéj?l\}/lgl%gﬁit}@eo fg‘%}'ﬁ%ﬂhﬁfeas‘ileﬁgab'y
chierirg At 2 geoup selectey frorodinteng eptioradgedbsord @ACKIMY!,

PRtSHBY nrbul ot SR e i borikany! irsiecttly ey Soprgpenyl,
CHCEaligmg, PrafePsBly bRy g?@p;lrrﬁ/fl bgbmygg‘jgﬁ‘éghﬂ%&%eragerrably

12 hours at this terpérature.” 1
MeHyuPEExy B srapsegylexy rC.abe-alkeny fuxg cCpls adlleyriyioxy, Ci-Ce-

' .ated sj due onpo may be purified
al@ﬂ’ﬁcﬁr@@?-ggﬁg%ﬁ@?ox&@cgﬁaﬁ%ﬂ@ﬂg|’5ﬁ§%¥;1 cgt gell,O or by
Mostysrefdrbbly atheosubstif '

A PPl betLoH ] PRI AmETg, REfinoR Heh,

PreRaSyLY qrabjorsIst ai ned in Step 3A to yield the
conpound of fornula (A9) (D agram 4A) may be carried
out using the nethods known fromthe Iliterature of

L mayidemote 4 libkér $eldctblFrovh aRrag @mﬁmaﬂr Euwﬁt&ﬂé@frblﬁ_c%-azkyi,
em, Sgc. 5 1955, 1218-1221: b) F. H. S. Curd, F. C.
Pr%é%%‘!i etilerroPrge bUty] omBentyh 3G p-alkeny, CaCyapnkapmeterably
] 944 66 Al h .
oy, S 80112140104 By 0 aH Pt speny-
methl, pptidaalyidzridiedr GhEqs-oycibalkyl, pref&Bly 3&lo Ea?&llﬂetemaryl

DiagranfA =20 For exanple, in variant 4.1 A
eri‘ng%at%m 8F 2 eI (A5) and 1 to 3
n dshidtyabetys, preferably about 2 equivalents of the

conmpound (A6) are heated
m denotes 1 ar 2, preferably 1.

R> may denote a group selected from among optionally substituted morpholinyl,

~ piperidinyl, piperazinyl, piperazinylcarbonyl, pyrrolidiny|, tropeny!, R®-

diketomethylpiperazinyl, sulphoxomarpholinyl, sulphonylmorpholinyl,
thiomorpholinyl, -NR°R® and azacyclohepty!, preferably piperidinyl, morpholinyl,

pyrrolidinyl, sulphoxomorphaliny, piperazinyl, thiomorpholinyi or tropenyl.

The groups R® and R” may be identical or different and may denote hydrogen or
C4-Cs-alky|, preferably methyl or ethy!.

The groups R® and R® may be unsubstituted nitrogen substituents at RS, they may
be identical or different and denote eit-her hydrogen or a group selected from
among C4-Ce-alkyl, preferably methyl, ethyl or propyl, -C1-C4alkyl-C3-C1o-
cycloalkyi, preferably —CH,-cyclopropyl, Cs-Cyo-cycloalkyl, Cs-C14-aryl, preferably
phenyl,-Cs-Cs-alkyl-Cs-C14-aryl, preferably benzyl, pyranyl, pyridinyl, pyrimidinyl,
pyranyi, C1-Cs-alkyloxycarbonyl, Cs-C14-aryicarbonyl, C1-Cs-alkylcarbonyl, Cs-Ci4-
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25

30

wi thout a solvent or in an organic solvent such as for
exanpl e sul phol ane, di net hyl f or mam de,

di met hyl acet am de, tol uene, N-nethyl pyrrolidone, 5

di met hyl sul phoxi de or di oxane, preferably sul phol ane,

for 0.1 to 4 hours, preferadby 1 hour, at 100 to 220
C, preferably at about 160 C. After coollng the

oduct (A9) is ystal lised by the additio
A ioxk GTbeRYls CorC By B BEOBY, CoGiakliniStipBogyl and Ce-Cre-aryl

t t hanol, ethyl acetate, nethylene
Cgtﬁ ATWA%IB 6I4)’Tgl et hyl et her, preferably

d| et hyl et her/ net hanol 9/1, or purified by

VERLPiFErratb - BT eyt S i et tb o propy”

| Megupeé@éraawsmg s+5§.t&&ﬂw%o&£$hem ?ihglfdrggo}s\ﬁnt h

]i‘l’ for “exanple 1-10 equiva ent
ayjbalaasulbstlamru setatted fram amooh @H, Nid2-L&& ral-methyt and —O-

n but an referably ethanol, at

mﬁer GﬁbF%W£§$§3ﬁﬁi pHWe?1?8rZ§ gﬂl 15 preferably

about 5 hours. The product preC|p|tated (A9) is

filtered off and optionally washed with water, dried
Albte @ﬁoy@ts menticeedrin dhe definitiensf R & Rihinay swtiesally bedranched

|ttg variant 4.3 A equivalent of the conpound

jﬁ&ggh é 4 go 3 20 equival ents of the compound (A7)

are dissolved in a solvent, for exanple toluene or

di oxane and conmbi ned with a phosphjne |igand, for

The GAPEUBIDACTRTIING 1 iR PATYRDSHAY o prapared by syafasiy methods

A BRI A0 LI, bS50 1R nera omules (3101 (49

havar thexraeahings gasinumereindefureaTleis eettiod ¢ tcu!x@ dntierstdo?ds an

. h, refer e reaction mxture is purifijed

ilgstrlig Qi) %ﬁV@r@%rW'&qut EESTRINGL P e uBiesd mater ApgTe0
isolated fromthe solution or obtained by suitable
crystallisation. The product (A8) is dissolved in a

Methiodabl e sol vent, for exanpl e di oxane and mixed wth

S!am &i for exanple sem concentrated hydrochloric acid,

xanmple in the ratio 30 of solvent to acid of 3:

- A tompaeRdtdh forfufh YA®) isSehstelurigflatem fpg)und‘b? fGrmdia r(Az) to obtain .

exanple 12 h, and the precipitate is isolat
a cemgeynd effarme!lsp (AUGIagram 1A% Poisireaetiproyay be carned OUt

<1 3hg VIOERRgEl FOROA e ABEANAL Wbyl
obfainabley ést axanipld, feami ¢ ERenidal LT, 48DIAIdsOrdssageRbad,
O benzot ri azol%_@?N N', N t et r anet hyl ur onj um

WEECHaren o B UTopmandna (hakmay PerPrerarssl ) prosedures
kr@WH HGARE Fittbture: (a) F. Effenberger, U. Burkhart, J. Willfahrt Liebigs Ann.

Chem. 1986, 314-333; b) T. Fukuyama, C.-K. Jow, M. Cheung, Tetrahedron Letlt.
1995, 36, 6373-6374; c} R. K. Olsen, J. Org. Chem. 1970, 35, 1912-1915; d) F.E.
Dutton, B.H. Byung Tefrahedron Left. 1998, 30, 5313-5316; e) J. M. Ranajuhi, M.
M. Joullie Synth. Commun. 1996, 26, 1379-1384.).
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di i sopropyl ethylam ne (DI PEA) in an organic diluent,
for exanpl e dichi oronethane, tetrahydrofuran,

di met hyl f ormam de, N-m et hyl pyrrol i done,

di met hyl acet am de, 15 preferably dichi oronethane or
di met hyl formam de. After the dition of | equivalent
of the amne (Al 0) the reactioh mxture is stirred
for 0.1 to 24 hours, preferably about 2 hours at 20C
Diagre@@TA The product of formula (Al 1) is obtained
for exanple by crystallisation or chromatographic
purification. 20 The new conpounds of general fornula
(1) may hg synthesised anal ogously to the follow ng

exanpl es wf synthesi ' These Exanples are, however, ﬁ

in Pd)n%y as ex fes of procedures to il| r e

thgfl i nvénti nﬁurﬁﬂe%qwt restricting tfi j o

Cjé i to theirjsubjject tter -2Z The ﬁr a [ ONp?
f séhe it er nedi aRe cOnpounds used to synfhesi $€ t
exanpl es is al so described hereinafter. Preparati f

t he(aagi ds To synt hesi@e)the conpounds of Exanples %

and 95 first an internediate N N HN N N conpound Zly
zi is prepared as described hereinafter. 10 50.0 g

(0.48 nmol) of D-alanine nmethyl ester x HClI and 49(A3)g
h I d in 300 nL
e ok Ae BT R et (B4 S0 10422 Bageteren

prEbérablyot WauARRSRE ©f & ' i
h %{’_i acmx;ﬂt?or ohydri de%ﬁgﬁiggﬁ&ﬁg%ﬁ ?@gghg@, potassium

BURM GRECORRE t90skln Garbanate ol sediam Isytiogen bxdiopgies) calcium
' d Th h
st Pt VTS B Giiponaie 385 si e 3 cuAnicoptionally
MiXeslseith weiter, furssxachphé tabetoha%téteﬂﬁmmé’ﬁ,ctgémg%éﬁmat e
e own.

srl ution, dried over Na2SO4 and evapor at
cypfafiexans cpeireled gthepapdignaneprafefally ayclohauany) ofGiethylether.

At’ZtemBeraturk m’%‘@&%r?b@gﬁ f 9(9,6{3' eaﬂivg%%t T an amino acid

water and 76.6 g
of foumidla (AR rdisivad incgqry oiganit ssivérit, o @xank atbisheet her

added. .
te%ﬁfdrofjuran, dlé\thy?ether, cyclohexane or dioxane, is added dropwise. The

0.
R’

. reaction mixture is heated to a temperature of 18°C to 30 °C, preferably about

22°C, with stirring and then stirred for a further 10 to 24 hours, preferably about 12
hours. Then the diluent is distilled off, the residue is combined with water and the
mixture is extracted two to three times with an organic solvent, such as
diethylether or ethy| acetate, preferably ethyl acetate. The combined organic
extracts are dried and the solvent is distilled off. The residue (compound A3) may
be used in Step 2 without any prior purification.



tenperature of -5C 100 nL 10% pot assi um hydr ogen
carbonate solution were added dropwi se. The m xture
was stirred for 3 h at -5C and for a further 12 h at
-23 anbi ent tenperature. The organi c phase was
separated off and dried over 17Na2SO4. On evaporati on
the product crystallised out. Yield: 48.0 g of a
compound Z1 b (yellow crystals) 5 48.0 g of the
Stepriddund Z1 b were dissolved in 350 nL glacial acetic

acid and heated to 60C. 47.5 g of iron powder were

added, while the tenperature rose to 105C The

. 3 . .

THE SR 1EBIS! AR bgdir GRYS B crtsed
todewn therhempesind wé fovasula (A4d) (EdagramiBAer and et hyl

acetate, suction filtered and the |ight-grey

preci pitate was washed with ethyl 10 acetate. The
Didgrdrhatse was washed with dilute amonia and water, the

organi ¢ phase was dried over Na2SO4, filtered through

activated charcoal and evaporated down. Sone nore

' rey solid was obtained. Yield: 29.5 g of a

Séﬁ&ﬂé? Z1l c (light-grey crystals) 15 32.1 g of the
conmpound Z1 ¢ were placed in 300 nL di net hyl acet am de

and _comgyned with 13 nL (0.2 nol) nethyl io 'de.oAt
- ™Y g q0.16 nol) sodium hydride ag”axg0%
di)spelsi org3 n m nerat—ort—was added ?;Q:h se. ter 2
CH t iNSact i on ni xtRegdktisms poured gpto e

wat er. The ecipitate forned was suction fidtered
and VRISHETrw TR petroleumether. Yield: 33.0°g of a
conpouﬁa d (beige crystals) 4.0 g of {4 conpound
Z1d and 2.3 g (15 mmol) 4-am no- 3-net hyl benzoi c acid

wer e su€¥®nded in 50 nL ethanol and 120 nlL water,

ned wi,ith.-2.m. conc. hydrochloric acid and
[Fﬁggﬁ% ar?‘a‘f’&l%‘]h. The precipitate forned on cooling
InVgtep 29UCt eqnivbldrit of &t ﬁiﬂ@d@gﬂm A3 i9ais8blve8 i aR Acid
andpdi et hqu ether. Yield: 2. g}’f‘ aSI)(I:qrrpo_urR{S Z1 o _
pretesallydladial agejistagids Yormig atisl eymtdredilerdc apid, prafermbhdglacial

: 3. fi Q I .

 aqeRERIE shihelEy T BIRS 20°C ietdiaRy Gocklisg™5, Thep ggeducing

agies,doi besmpld zing, th soiron, ippefeadblyt #8nJiliagé Os 83de8ltd complete the

D-al anine ethyl ester x HCI and 71.5 ?%%O 85 nol %?ba
exg{harBlierRAgIBRANHNeSDILTE I%IPUHRbIcEfe? FRADIONES Riiesabie .5
hdﬁfré,*bta@{)]to(ﬁsg%,%?erably at about 117 °C. After cooling to ambient
temperature the iron salt is filtered off and the solvent is distilled off. The residue is
taken up in a solvent or mixture of solvents, for example ethyl acetate or
dichloromethane/ methanol 9/1 and semisaturated NaCl solution, and filtered
through kieselgur, for example. The organic phase is dried and evaporated down.
The residue (compound {A4)) may be purified by chromatography or by

crystallisation or used as the crude product in Step 3A of the synthesis.



sodi um acetate and 265.6 g (1.25 nol) sodi um

triacet oxyborohydride. The reaction 10 m xture was

stirred for 12 h and then poured into 1.5 L of a 10%

sodi um hydrogen carbonate sol ution. The aqueous phase

was extracted with dichl oronmejhane. The conbined

organi ¢ phases were dried over- Na2SO4 and evapor at ed

down. Yield: 143.4 g of a conmpound Z2a (col ourl ess
Sbep BALS 66.0 g of the conpound Z2a were placed in 500

wat er and conbined with 85.0 g (0.44 nol)
The £omRaHnst eptainedi in Siep RA ) nw be Boted. by @ettycbphzllc

Gonftior s showdf Lirab i I8 BRI B SHRBHRdaf Rt ).
was stirred for 48 h at anbient tenperature The

agueoug phase was extracted with diethyl ether, the
D organi ¢ phases were dried over 20 Na2SO4 and

evaporated down. The dark red solid was stirred with
petrol eumldt her . and suction flltered Yi eId 88.0 ¢

of b (yell ow crystals) Ot he
conpound Z2b € di sselved—hA 1000 g\a |aI

agﬂz\ at conbi ned bat chw se

CfbowdeN, | exy2he tenperature rosec

stirred fgg 1 at 60C, then suctlonfllteredzl3ho
t hrough cellul ose and evaporated down. The Brown

solid 2%3 stirred with 700 nL water and SLt%](s on 5
filtered.” Yield: 53.3 g of a conpound Z2c i ght brown
crystals) 53.3 g of the corrpound Z2c were dissolved in

3%0 rg_%ﬂ net hyl acet am de a conbi ned with 13 nL
In(Pfepr |qu%¥?1'91| Oflt'a%i?a“éde Rf fammglas{Art)gs dipselveddn an organic
u @m?é}r{ | ' i her I
Sﬁe@g f;ﬁéﬁg atc WI@Z After 1%pﬁh%h@a¢%3@c?éoﬁ?ﬁe%qﬂ¥e
dlmhxdaaefemldﬁtrmdlmﬂedto abeutwatter5 dh\dorefepalplyegigi t at e
or s suction filtered. Yield: 40.0 of a
T*&%hﬁ%*’?fcﬂw%@@a of sedilgt Didigesnd 8. 9o0! § euivalents of a
éné

4 am ﬂ?lr?é? hno%geﬁggtlhcl gg‘i ?j% édg%% p-I(-ehnedre?g cfion ngtn{e Is stired

foePHandl haure, peferablyabout 1dmm; ateabautmosmﬁc q:wef:erably at about

L IR I T —
Trancbastioh edlixitiré s p@@r@ﬂ orftd RNWhter R ddhe hydipiBitB ¢S Isolat%_d The

ound Z2 (col ourl ess crysta

Yield: 0.9 f
re§f§jﬁ?ﬂ€§m§é’ugﬁ ZAéﬁ ngﬂﬁuﬂfleEbarthF@QaEw apty, plZ@‘er&mBy over

sﬂfb’é 2%r E)‘cr; Egéiéilﬁja](r%ﬁsﬂr &%%%a&ﬁﬁe ‘i@éfﬁrﬁ&td% %%q 4éﬁ¥the

synth%nsredl ate conpound Z3 N N
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HN N N -26 is prepared as described below. 54.0 g
(0.52 nol) D-2-am nobutyric acid were suspended in 540
nmL net hanol and slowy conmbined with 132 g (1.1 nol)
thionyl chloride while cooling with ice. The 5 m xture
was refluxed for 1.5 h and then evaporated down. The
oil remaining was conbi ned "Wth 540 niL

tert-butyl methyl ether and the col ourl ess crystals

Sfeprgmd were suction filtered. Yield: 78.8 g of a

conpound Z3a (colourless crystals) 10 74.2 g of the

m xture was stirred nbi ent

Iow oil) 40.0 g of the compound Z3b and
30.0 g (O 22 nol) potassium carbonate were 20
suspended in 600 nL acetone and conbined with 45.0 g

Di@frs#B 4ol ) 2, 4-dichloro-5- nitropyrimdin in 200 nL

acetone while cooling with ice. After 12 h a further
5.0 g 2,4-dichloro-5-nitropyrimdin were added and
stirred for 3 h The reaction mxture was evaporated

The ﬁmmtmrz@afhamommdr(ﬂso Obtftﬁhedalln)StepcSﬁotmegneldrtbe eompound of
folfilfa ) TBRAE ) Y b8 Saiga oL RGeS g from the
htéﬁa@ur@ & Vibiakfs 48/ A (@qallf-um Bbtaﬂéﬁﬂ QNS’ WfMEM:é?ﬁC%nP%oc
1%1(@&15&&25! ME. Hhén Csud, IFrLCdRosz@% Cbemn SochiaK6) §=13-348., 4.2

A8 BV, AR R S, BRSSP RS

ChegaSoc. PHSE 38, Faps 12 e Rd PMREdy Widan, TahaieA T8 Sfedron Lett.
% a nd evaBorat ed down. Yiel d 85.8 g of a conpound
1 bg%l

down, taken up in 800 nL ethylN@Hcetate and 600 nL
wat er and the aqueous phase wap Bxtracted with ethyl

acetate. The conbi ned orfgs |c¥ 5 phases were washed
‘

wth water, dried over MySO] (Mevapor at ed down.

Yiel d: 75.0 g of a conmpound brown oil) 100 g of
the conpound Z3g were di ssol ABY0 ni gl aci al
acetic acid and1at I ron” powder were _adde
red for 1 h at

then fo 0C and @fen™OH tered hot t{jroug
ki esel guff. Th RN gixture wag evapor at oM d
/ / gi chl or onet hane appl HNd toN"27 "N

takeg; '
sili A gel and ri fRed with ethyl t4ate y Soxhl et |

extracti on. Thergsol vent was rem)ved
stirred with anol . Yield: 30.0gof

(l1'ight brown tal M5 25.0 g of the co Z3d
and 6.5 nL (O. 4rml) nmet hyl i odi de were pl in 250
nmL di net hyl gce d at -10C 3.8 g (0.9% m)l)Ag
sodi um hydr{de as (A9)
(A7) 0 “OH
0” “OR'

0
HNJ\N/ Nrﬁf
&

(A8)

R?




60% di spersion in mneral oil was added. It was
stirred for 20 mn at 0C, then for 30 mn at anbient
tenperature and finally ice was added. The reaction
m xture was evaporated down and conbined with 300 niL
water. The precipitate fornedglO was suction filtered
and washed with petroleumether. Yield: 23.0 g of a
compound Z3e (colourless solid) 6.0 g of the conpound
Faaxaginle sinvagantd. 1ndvol pavivalent of hersmhpouyrisbifd) iandat tai3

o4 e RcRAERY SR L A8 pr35d eiPlph B Ghra ppaces
withedut exssivéritior48 ah .ordsic fsef@ht SichTaX fot ekanisie eupPRleLd

down, the residue stirred with methanol /diethyl ether

digaethytieempmids, slimgthylacstampide, elyere Nmsthylpyireldane,

i _ _ . . |
s ®yisubhide Bt dtuRBEE S ARl SioEiing oS 410%Eh803y
préfEfablyrishowf agd 00 &n220 ﬁC?Elﬁéﬁa@lyﬁat@bﬁw u8d °C4 After cd8ling, the
is prepared as described below 25.0 g fO. 19 nol) of
pretiﬁgq (AD) senysiallisedhvdbsraditioneirsggnigseventiopr midures, of

. { ' T
schorkf: 26, T S FUPBRS SUSRSCAREs LK),
dietbiyletioér, poderablyadietratetharioheftiant| §/1 @r parified py @hromatography.

sodiumtriacet oxyborohydride. It was stirred overni ght
and the reaction mxture was then poured onto 400 nL

F&tfexbRiBI8 OflivamaRy 408eR RIS t@?%ﬁft@%ﬂndfﬂﬁ) and 1t03

aqueous phase was extracted wt romet hane. The
eqsivebemts df dnegyaompoupt $a6sansestizredi withl aodefor Mx28@e dAtD

e evv%?%rﬁltgltozgg— @jhy}ilgq%ilcgljic? gqiééq%é&)a%@kgoﬁ&%?%ﬁgmﬁg ethanol,
prépéndli BHaRbP prafBtdip BYHANSI, it Reflh rAtur®tord & 49 hours,
ether were added to a m xture of 34.5 g of the

preterpelyaipophia HONr850 nl water. At --5C the mixture was

TGP et Pl PR BT T OB SR e WA Wter, aied

aricedrp stadiisetidronT BesLAt@bRONgaplasEverts extracted with
di et hyl ether. The conbi ned organi ¢ phases were dried

over Na2SO4 and evaporated down. Yield: 53.8 g of a

| F&%Prgﬂg, iﬁ%righ{ %.‘f‘%gi %huiér?ie%@o e ﬁmﬁ&%&@(ﬂg%}% 38

wer e di s'sol ve acl al "acetic aci
equordbemie of tiee chmpsand {ABP& ewdidsolM@din g salent plonegample toluene

during which tine the e rature rose to 100C, The
or A SormbInERatt 6P SR 1ate, T eneduia A b
(dfdhbh?bﬁ@sﬁﬁih@%lgh “WihapHtayearng paNARGM RSl SO Y exHifple
residue was stirred i'n water
tris(dibenzylidene-acetone)-dipalladium(0) and a base, for example caesium
carbonate, and refluxed for 1-24 h, preferably 17 h. The reaction mixture is purified
for example over silica gel and the product (A8) is isolated from the solution or

obtained by suitable crystallisation.

The product (A8) is dissolved in a suitable solvent, for example dioxane and mixed
with acid, for example semiconcentrated hydrochloric acid, for example in the ratio
of solvent to acid of 3: 1. Then the mixture is refluxed for 1 - 48 h, for example 12
h, and the precipitate formed is isolated. If desired ihe product (A9) is purified by
crystallisation.
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and ethyl acetate and the yell ow precipitate was
suction filtered. The filtrate was 25 washed with
di l ute ammoni a and water, the organi c phase dried over
Na2SO4 and evaporated down. After the addition of
di ethyl ether additional prodyct crystallised out.
Yield: 4.0 g of a conpound Z4c (yellow crystals) 30
7.8 g of the compound Z4c and 2.6 niL (0.04 nol) nmethyl
i odide were dissolved in 100 nL di net hyl acet am de and
Sgégﬁéc:l'S g (0.04 nol) sodium hydride were -29 added
W se as a 60% dispersion in mneral oil. After 2
h the reaction m xture was poured onto ice water and
the precipitate fornmed was suction filtered. Yield:
Qﬂﬁﬁﬁglﬁi a conmpound Z4d (light brown crystals) 5 3.0 ¢
of the conmpound Z4d and 1.9 g (11 nmmol)
4- am no- 3- net hoxybenzoi c acid were suspended in 40 niL
et hanol and 80 nL water, conbined with 2 nL conc.
hydrochloric acid and refluxed for 20 h. A further 0.5
g of 4-am n¢-3- net hoxybenzoic acid were added gn

d
refl ux f oN48 The precipitate forned o colglin
was NOIcTRYn ffered and washed with watyr, a
and @ et byl etjher! 10 Yield: 2.1 g of a Eon‘p nd F4R'
( 0 SN pal s) c e 222-223C S ' t he
cofrpounds of, Ex Ies+%g"R23, 212 fl-ll st of alf, aan
LR nedi atB conpound #1895 s p as desdri bed

. Z5 53, 161, 20272, 2™ and A m xture of
m. (0.5 nol) ethyl 2-bronoisob e, 87.1 nL

(O 75 nol) of 20 3-nethyl-I-butylam

) of . 82.5441{0. 6
sodium i odide and 76.0 g (0.6 nol) of potassium
Hate in 1000 nL ethyl acetate rfil uxed fora

days. Any salts present were filtered off and the
filtrate evaporated down. Yield: 97.0 g pf a compound
Z5a (red oil) -30 49.0 g (0.25 nmol) of RS
2,4-dichloro-5-nitropyrimdine and 38.3 g (0.28 nol)
of potassium carbonate were suspended in 500 nL
acetone and at 0C conbined with 93.0 g of the

VaFiaRPaYng: Z5a in 375 nL acetone. The reaction mxture
was

For example, 1 equivalent of the compound (A9) is dissolved with 1 equivalent of
an activating reagent, e.g. O-benzotriazolyl-N,N,N",N tetramethyluronium
tetrafluoroborate (TBTU) and a base, for example 1.5 equivalents of
diisopropylethylamine (DIPEA) in an organic diluent, for example dichloromethane
tetrahydrofuran, dimethylformamide, N-methylpyrrolidone, dimethylacetamide,
preferably dichloromethane or dimethylformamide. After the addition of 1
equivalent of the amine (A1 0) the reaction mixture is stirred for 0.1 to 24 hours,
preferably about 2 hours at 20°C to 100°C. The product of formula (A11)is
obtained for example by crystallisation or chromatographic purification.

The new compounds of general formula (I) may be synthesised analogously to the

- following examples of synthesis. These Examples are, however, intended only as
examples of procedures to illustrate the invention further, without restricting the
invention to their subject matter.
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stirred overnight at anbient tenperature, filtered and
evaporated down. The 5 residue dissolved in ethyl
acetate was washed with water and the organi c phase
dri ed over MgSO4 and evaporated down. Yield: 102.7 ¢
of a conpound Z5b (brown oil).22.7 g of the conpound
Z5b were dissolved in 350 ni-4flaci al acetic acid and
at 10 60C conbi ned batchwi se with 17.4 g iron powder.
THé tprépdraton i
DA e R R S e S
exas@p@@es algsdesttibediiereinal@o ni
di chl or onet hane/ net hanol (9:1) and washed with sodi um
chl oride solution. The organi c phase was suction
Pfagddretiet of thetugilis ki esel guhr, dried over MySO4,
evapor at ed down and purified by col unm chromat ogr aphy
(eluant: 15 ethyl acetate/cycl ohexane 1: 1) Yi el d:

o Rl e R oS ST et Inrmedlafe

d| nmet hyl acet am de and while cool ing with ice conbi ned
with 0.3 g (7 mmol) sodi um hydri de as a 60% di spersi on
20 in mneral oil. After 10 mn05 M. (7 mmol) met hyl

i odi de were added and sti rred O anbi ent
tenperature. The reaction mx e apor ated down
and conbined with water. The e forned was

th pe roIe m et her.

(colo | ess crystals)
g (0.06 nol)

pended in 200

suction filtered and washed!
Yield: 1.6 g of a conpound Z3(
25 14.0 g of the conpound }
4- am no- 3- net hoxybenzoi c e
mL di oxane and 80 nL water, o~ th 10 nk  conc.
hydrochl oric acid and refl‘ Lfor 40 h. The
i Fate formed on cooling waszgsuction filtered
CdﬁFﬁ%¢%%Zd with water, dioxane and diethyl ether. 30
Yield: 13.9 g of a conpound Z5 (col ourless crystals)
.. -31 To s hes, the c ounds of Exanples 88, 194,
Is prRparRd %595?%%@?86\6"%!{1@‘?%2 i ntermedi ate conpound Z6 N
N O HNNNTIS5 Z6 is prepared as descri bed bel ow.
(0.06 nol) L-2-am nobutyric acid was.placed in
508@ grf8 48 mol @‘Lﬂl-ﬁlamme: meetfiyd esBerankd Caend@9cogtd Bednwl)t h

| cyéloﬁeﬁar(lgng ?«/err]gl iace% anIIE Ejl th?orome]fheme a.%‘ t{hen cornblned with

41.0 g (0.50 mol) sodium acetate and 159.0 g (0.75 mol) sodium
triacetoxyborohydride. the mixture was stirred overnight and then 300 mL of 10%
sodium hydrogen carbonate solution were added. The aqueous phase was
extracted with dichloromethane. The combined organic phases were washed with
10% sodium hydrogen carbonate solution, dried over Na,SQ4 and evaporated
down,

Yield: 72.5 g of a compound Z1a (clear fiquid)

72.5 g of the compound Z1a were placed in 500 mL water and 76.6 g (0.39 mol) of
2,4-dichloro-5-nitropyrimidine in 500 mL diethyl ether were added. At a

temperature of —5°C 100 mL 10% potassium hydrogen carbonate solution were
added dropwise. The mixture was stirred for 3 h at ~5°C and for a further 12 h at
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reaction mxture was stirred for 22 h at 0C, conbi ned
W th amoni um sul phate and filtered. The filtrate was
extracted with diethyl ether and the conbi ned organic
dried over MgSO4 and evaporated down. Yield: 6.0 g of
a conpound Z6a (yel |l ow oil) é; 200 niL net hanol were
conbi ned successively with 6 L (0.89 nol) thionyl
chloride and 76.0 g of the conpound Z6a in 50 nL

affeisattempehatufe COR d)rpgniﬂ' ﬁH@ase' \ﬁ%scs%ﬁr‘]éé'age%ﬁéfg %hg gni{)led over

m xture was stirred ent
Neenflsr Bnuavaparatiantba ptrth@crtmrmmb‘sechndt. remai ni ng

: ted, 20 i t OC
VB0 B804 SO PoURZ B AP T6E 9 | ow o1 1) - 32 30,0
m. (0.17 nDI) of trlfluoronethanesulphonic acid

anhydri de were placed in 150 nL dichl or onet hane and
43K 9 o theorompound B1b sverg dissioleicain 350 mn gl)acgalca‘cetlb acid and

6 ne in 50
PGSR €708 ool Bl whfn R DU b S roso
10530 UFlee meesctioh inikiese vals tirdedabr airbé ﬁﬁhré ﬁfmﬁ't)aiﬁ&r?ﬂ!té?ed hot

formed were suction filtered and then washed

sal
%h f@ﬁﬁ'ﬂie fa¢ &vapqiaéed dewani be prridue was Sélfr'eddn waéer and ethyl

a"%%?‘%“ SR YRR RSB gy b Poipiar Oyt Hase S RUR R
aqeaetam‘m fdmatmrwasatmiaahed with) cﬁh:ht@ drrmhmwaaq wakér, \uhé B@anac

one hour t 8"%% on_of 15 17 nol) of
P3RS VRS d&'ﬁ Syg? Oegfi "&efei’rHWfPUelﬂ aphv%tﬁﬁ;marﬁqaéanﬁ evgporated
dien A5 6MleThBFEldHe dvvgblkdfw‘é %'b'télﬂe th ice. The

m xture was stirre i ent tenperature and
Yigld: #&. hgrofa sompoastZ1a I(ig;ht-@say:bwetalm xture was washed

with water, dried over MgSO4 and evaporated down. The

residue remaining was purified by distillation

3%. 9? 006 ccﬂmpfd@r@ﬂ@ﬂré}e Blb@e?f li§ bQO ﬂﬁd%&ﬁ&lﬁﬁ%ﬁﬂﬂeg A

col gur| ess oil he conpoun
COIBb'@eQ vith 13 s §O. %mcsl)smedm ml@@n‘&t-éi Web.d g €uth eralesodium

i e isgR5i A finel SaF A PBRFe Erlchice Al 2 the

rem:b(d)ml reixtues waisipolesd bato godmat |cé%teraﬁﬁefpﬁééiélt§t@ formed was
rate

e suction filtered and the fil
'S%@aggﬂﬂ%{jaa@mshwwmtmﬁ@um@ het aken up in 300 nL

Yieldg3 @6 The organi ¢ phase
was drlgeé%gcsoe r‘é@&i‘@ﬁodé/}% r}or ?ed down. Yield: 31.0
g of a conmpound Z6e (brown oil) 25 31.0 g of the
Q nd Z6e we l.ve n 200 nL gl aci al acetic
4 GG YR omPOURIEHBT UG 48 Bipls ¢ 9inw-Soraghyipenzoic acid
waTeVelRbended iMS0 WYL ethahbBnd H80 mL water, combined with 2 mL conc.
hydrochloric acid and refluxed for 48 h. The precipitate formed on cooling was

suction filtered and washed with water, ethanol and diethyl ether.
Yield: 2.9 g of a compound Z1 (colourless crystals) |
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tenperature rose to 85C. The m xture was stirred for a
further hour at 60C, filtered through kiesel guhr and
evapor ated down. The residue was stirred with

nmet hanol. 30 Yield: 4.5 g of a compound Z6f (brown
crystals) -33 At -20C 0.6 g_&;@ nmol ) of sodi um

hydri de as a 60% di spersion 'n mneral oil were added

bat chwi se to a m xture of 4.5 g of the conmpound Z6f
TasyhtheSiseithg ¢6mpoundy Exetmipie 188 ahd Exampl® Q0BT first of all an
. dimethyl acetam de, After 1 h the reaction mxture was
in%wgﬂ}%%cwqpﬁugg wat er and evapor ated down. The
resi due was stirred 5 with 200 nL water, the
precipitate is suction filtered and| washed with
petroleum ether. Yield: 4.5 g of ahconBound Z69g
(colourless crystals) A suspgtfskgn™ 0 .5 g of the
compound Z6g and 1.4 g (8 ) qof methyl 4-am no- 10
3- met hoxybenzoate in 30 r]jm K ’\yizorrbi ned with
0.4 g (0.6 mol) of
2, 2' - bi s- (di phenyl pho€! -1, 1' - binaphthyl, 0.23 ¢
(0.3 mmol ) of Q
tris(di benzyli deneaceton i pal | di yn(0) and 7.0 g
(21 mmol ) of caesium carbonate and refluxed forl7 h.
The reaction m xture wa jed to silica gel and
purified by colum chromat ography (el uant:
di chl or onet hane/ net hanol 9:1). 15 Yield: 1.7 g of a
conmpound Z6h (yellow crystals) 1.7 g of the conpound
. Z6h were dissolved in 50 nL di oxane, conbined with 15
Is prepared @gidesatbedpalavehl ori ¢ acid and refluxed for12
h. After cooling the precipitate fornmed was suction
filtered. 20 Yield: 1.1 g of a conpound Z6 (col ourl ess
A solutidn of 328 Pog 0,88 mesl) Bealahimecsthplaister oHCRsaGM1€5 g46.85 mol)
20,32, 56, 101, 112, 209 first of all an internedi ate
cyclorspianenz7n 580 ML diehlpremethane,wap spawingd with 7. b £ 85 mol)
' ’ | i . . .
soprR Hoekie 9nd 26560 TR0 mph SgAL HibEtohboRih Rl The reaction
miafuracetsosterexhitr d@rtband them pdwrgd.ittog! .§ A && md9%6) sadiurmthydrogen
sodi ym acet ate _and 80. 0 0. 38 1), 0 odi um
o AR ok b0r ShE GrBEUS pats inabrteabisan it fishRromsthans. The
cothBIREd bRdhiPBHASSS WBFOIARD oltr RE,IO728 LV HPdrated down.
Yield: 143.4 g of a compound Z2a (colourless oil)

66.0 g of the compound Z2a were placed in 500 mL water and combined with 85.0
g (0.44 mol) 2,4-dichloro-5-nitropyrimidine in 500 mL diethy! ether. At -5°C 100 mL.
10% potassium hydrogen carbonate solution were added dropwise and the
reaction mixture was stirred for 48 h at ambient temperature. The aqueous phase
was extracted with diethyl ether, the combined organic phases were dried over
Na,S04 and evaporated down. The dark red solid was stirred with petroleum ether
and suction filtered.

Yield: 88.0 g of a compound Z2b (yellow crystals)
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hydr ogen carbonate sol uti on. The organi c phase was

dried over Na2SO4 and evaporated down. Yield: 51.0 ¢

of a conpound Z7a (yellow oil) 15 A suspension of 51.0

g of the compound Z7a in 450 nL water was conbi ned

with 80.0 g (0.41 nol) of

2,4-di chloro-5-nitropyridi ne 4%r 450 nL of diet hyl

ether. At - 5C 100 nL of 10% pot assi um hydrogen

88@ ?%ﬂﬁﬁ@c&ﬁb%h@ W&e%@%%%aﬁf iAPWOBEnL Hiial” %?E'ggﬂi and at

ure was stirred for organi ¢ Sphase
68\@.commmmm wﬂlaﬁﬁrgair@rtdpdwmm wmlel tﬁe téfﬂnmarafur@rose to

199 R Es HeebifEe AN o Bsb. ienfuctionitated ot hegusrugrliuiose and
efdporafd §6WRI TR bRANE Q&‘ﬂl@ﬁaﬁ"shﬁea%@%%‘)g Fn‘ﬂ%?%\“%ﬁﬂ suction

The m xture was stirred for 2 and
fikgredi on filtered through cellul ose. The residue was

LS. t.e .and washed with water and
Yg%(?é% g%‘%flagm% é“%?% ﬁf@q&ﬁ%‘é’@ W2l8) dri ed over
Na2SO4 and evaporated down. The residue was

é stalllsed from diethyl ether. Yield: 9.8 g of a
he corepeusl 43¢ wese dissplved|is BODTID dimethytacetamide and

EE%F*L‘EJ? 053l Ml rdAi i o8 b 47 riasocium

hymm agd 60% kighePsion (Pmineral il Wers addedbaNAWIse AFferd 2 h the
odi spersion in mneral oil. The reaction m xture

r%& (08 (IKIUER WaSPaEd ANfp H0RD fheiae paterand theopaopitete formed

gum;,g e precipitate forned was suction
§ ter edﬁlg%gasu rred with petroleumether. Yield: 14.8

Y@Idjf4Qa0 gafEocorpZincd ZBdi(gsoonyss alystals)S 0.9 g of the
compound Z7d and 1.5 g (9 mol)
4 am no- 3- net hoxybenzoic acid were heated to 210C for

QLH\' the A SEUrkP2DH tﬁﬁdti‘@ gr(‘?é'nﬁ’rHS g‘ﬁa%mﬁ{d'-é %%%ﬁgoic acid were

acetate and the pré&cipitat fal ne
Slﬁﬁ’@nﬁ@ﬁ in 26trak ethandl ehd :601mR veatef camtnmnb\amtd SZmL(cgnmy

EYEUBNE sbir bl oA B THEeREE Fomdel Gh Ehalriqwas

suttisarfilteast aftl QasNed with water, ethanol and diethyl ether.

~Yield: 0.9 g of a compound Z2 (colourless crystals)

To synthesise the compounds of Examples 19, 21, 22, 23, 45, 55, 58, 116, 128,
131, 133, 134, 136, 138, 177, 217, 231, 239, 46, 184, 166 and 187 first of all an

intermediate compound Z3
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HN~[ NZ9 5 NO NHNINNHNOHO-OH Z10 711
Synthesis of the am no conponents L-R5 to The .

foll owi ng am nes were obtained as follows: 1,1-dim
ethyl -2-di methylanmino-|I -yl-ethylamne and 1, 1

-di net hyl - 2-piperidin-1 -yl- ggthylamine n2 N N1 (D
15 -37 The conpounds were prepared according to the
followi ng references: a) S. Schuetz et al.

isprenared a3 desqridegdinlowy. 1971, 21, 739-763 b) V. M
Bel i kov et al. Tetrahedron 1970, 26, 1199-1216. c)
E.B. Butler and McMIlan J. Arer. Chem Soc. 1950,

5429 (1952 md) G—%Fnlﬁdibmﬁﬁo HEH Ve %ﬁ@b@ﬁd&?mfﬁd Hl‘ﬂ’%nefhrénol and

fied manner conpared with t I'iteratur
S'&M@O ForpRiresuL 132 Q]U—"ol“ﬁﬁtﬂmpnﬁl-oi’dwmﬂﬁ)v\rhﬁe moo!ﬁngewmh ice. The

e s et tor 1 B PR RR Ve Ao i Tepit semaieipg was
cambinet! Vit 540 delhietiebtPirIdthABthet aftl tRé cald@mésgeh/ kalé\'?éﬂ#med
soluti.on were, slowy added dropw se (<10C) en th

weEsgYrtienfdieradi rred for 1 h at 25C and 15 1 h at dSOﬁ
R 98 UM bt ] et Per ano the
combi ned org. phase was dried over NaSO4 and conbi ned
7489 B comAa R Butnd 98 L (Biomhel cvbippenissane mere
dissolved in 800 mL dichloromethane. After the addition of 40.0 g (0.48 mol)
sodium acetate and 150.0 g (0.71 mol) sodium triacetoxyborohydride at 0°C the
mixture was stirred for 12 h at ambient temperature and then 500 mL of 20%
sodium hydrogen carbonate solution were added. The aqueous phase was
extracted with dichloromethane. The combined organic phases were washed with
water, dried over MgSO4 and evaporated down.
Yield: 85.8 g of a compound Z3b (light yeliow oil)

- 40.0 g of the compound Z3b and 30.0 g (0.22 mol) potassium carbonate were

suspended in 600 mL acetone and combined with 45.0 g (0.23 mol) 2,4-dichloro-5-
nitropyrimidin in 200 mL acetone while cooling with ice. After 12 h a further 5.0 g
2,4-dichloro-5-nitropyrimidin were added and stirred for 3 h. The reaction mixture
was evaporated down, taken up in 800 mL. ethyl acetate and 600 mL water and
the aqueous phase was extracted with ethyl acetate. The combined organic
phases were washed with water, dried over MgSQ, and evaporated down.

Yield: 75.0 g of a compound Z3c (brown oil)

100 g of the compound Z3c were dissolved in 650 mL glacial acetic acid and at
70°C 20 g of iron powder were added batchwise. The mixture was stirred for 1 h at
70°C, then for 1.5 h at 100°C and then filtered hot through kieselgur. The reaction
mixture was evaporated down, taken up in methanol/dichloromethane, applied to
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5 g of the white powder were dissolved in 80 nL

nmet hanol and with the addition of 20 2 g RaN treated
wi th hydrogen at 35C and 50 psi for 40 minutes. This
yielded 3.6 g of

1, 1-di net hyl - 2- nor phol i n- 1-yl ;thylanine. The
foll ow ng am nes were prepar by this nethod: 25 1 1-

dimeth [-N-nmeth | i erazin-1- y.1l-eth | am ne H2N - 38
Shich g8 et prined il e acttdraly SHRMLQRAtgn 1 S5R6R was

rﬁ”@ﬁ?ﬁlﬁ@ﬂlthéwﬂdue stiped pathenetheabhed from Messrs.
| 0. nL th dt t ed
Y300 B PRt AoREEun v a0 por witn the

addltlon of 29 RaNl. This yielded 4.2 g of 1,3
di mor phol i n- 2-am no- propane. 4-Am nobenzyl nor phol i ne

2R (9 £ theneoppeyad 80 @mdds. Strnl €0.4mhol nethyl esdide bete iphaced in

280t BBl el 1036 S b ot oo ace as a
60%Hisparsidn irl mirieraldidivas adadt Nt Qa%%tnﬁ'e@#@p‘?@fgﬁh hat pﬁc then for

6 tert b t yl oxycar bony-ami nopi peri di ne were di SSo
3 lepiemperaiyge and finally fosrwaadded. TRE nsiaction nigture

W@m%oqﬁq’)a PR TR E RN o Ry B P Brbuals rormea

waerseictianl fitered drel washep it patatewe Rt ed of f, dried

Y{ﬁg@ é#@ so vent was elinnated in vacuo. The residue
%@\%Gomﬁoﬂ%zﬁﬁ(@iﬁgi%%ﬁ@l'dﬁtl rred for 12 h at
RT with 100 nL trifluoroacetic acid. The sol vent was
eI imnated in vacuo, the residue taken up with CHC 3
Oévmﬂrap@mdjzaﬂ aageﬁ h g @henmohkeaminmn- Brm@m@k?b@nzom acid

w%ﬁj%ﬁ;%} h% t “ d :?wg K I éi%gtCWned with 3.5 mL conc.
hydrabslofic Feld Ql@dl I'éf@Jxéd %IOJI@H *I'ﬁ@‘ré?cti'd'ﬁ r9x§.| éw"ész%}go%ted

15 Dibenz |-4-mo holino-c clo am ne
dowi, fredgesigugi Sélérﬁﬂymﬂymetfmmmthylmmer aticsthel pred.pntatelmﬁned

W%}gg&,cﬂ-ﬁ@%d and stirred for 12 h at RT with 3.9 g

hor pholine and 9.5 g (45 mmol)

YieBI8 D80fd campoundZe(lightthedgd sty carbonate were
added, the org. phase

To synthesise the compound of Examples 81, 82, 93, 137 first of all an
intermediate compound Z4

Z4
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20 was separated off, dried and the solvent was
elimnated in vacuo. The residue was purified through

a silica gel colum (about 20 niL silica gel; about 500

nmL of ethyl acetate 90/ nethanol 10 + 1 % canc.

amoni a). The appropriate fragtions were evaporated
down in vacuo. Yield : 6.6 g (60% of cis-isonmer and 2
g (18% of trans-isonmer. 25 -40 Alternatively the
Istprapared ascdesaribedi®igmol i no- cycl ohexyl ami ne may be
prepared by the follow ng nethod: 33 g (112 mmol ) of
4- di benzyl cycl ohexanone were dissolved in 300 nL MeOH,
250 19 etb Vit dthyli74- -9 We=Tr

h ?r)(ot%:)hl ori)g% aﬂ%I 15????%%5% r 4r)eh@acta 6%{X%¥ﬁgqgg V%A?.Bg
(q/é% majfcvslopentanane wiereadiseglverd mb3GemLvbftdictio@methane and

' carbonat e ,and trac twice
odfibeq3ith 154 REr ARGt R et g 2003 1 EIbZ e
satfilredriaestargarbRgdritBME Was YRESD ovéifyht 2R8I tHE Ped@dn mixture
W%$¥st allised frompetroleumether, dissolved in 1.5 f_

herorerd ondo HBA ey of $0%oendiumdygregerseatbanateesadution. The

aGHRE phse ke SRl Wi Wbt nt Pine e, MR oroanic
phasesoyeretdriedasiet e, SComridehpurated Rl wat er and

.eﬁj[_\%gg]ed twice with_400 nL of ether. The org. phase
Yied: g & SAMRRHNE Z4a fGaleuriess gidr at ed down i n vacuo

and the trans isonmer is isolated using a colum

(about 1.5 L silica gel; about 2 L of ethyl acetate 15
4280/9 (Relhanet) of 204-dichlStoeDnitropgnimidina)n 350 edldof didtHyl eéther were

a?fﬂfé@h@(-@l@"&&'%o&é‘ﬁg @e%@b%&ﬁhﬂ%\?@l%ﬁéﬁ@ W HPE ARG the
e Mot Bl 108 bl Gt o st
angbstiiesd evaroighbshambienitersperstariel ibe 2@UEhus Phest eas exsacted

NI TR

- evapbratad gelwn. about 100 nL ethyl acetate). The residue

is rystallised from nmet hanol and conc. HCl as the

Vil a0 A 8icomwoundaln (Broangil) ( 72. 49
trans- 4- nor phol i no-cycl ohexylamne 25 7.2 g (16.4
mmol ) of trans-di benzyl - 4- nor phol i no- cycl ohexyl am ne

20vik gef the sonpednd iZdbheérendissdlvad: (H-meLlfmdéiQBQtﬁﬁkﬁébiQ And
sol vent was

cobitinthBelshms SURLS B 10rE0 o0 RAISiaguETg whith irsedne
te@?gfﬁé@%}ggé lto 308°C CPRE mikiite wik StiffedFor™ B 4t 304 tHBPsuction
filtered through cellulose and evaporated down. The residue was stirred in water
and ethyl acetate and the yellow precipitate was suction filtered. The filtrate was
washed with dilute ammonia and water, the organic phase dried over Na,S0, and
evaporated down. After the addition of diethyl ether additional product crystallised
out.

Yield: 4.0 g of a compound Z4c (yellow crystals)

7.8 g of the compound Z4c and 2.6 mL (0.04 mol) methyl iodide were dissolved in
100 mL dimethylacetamide and at —5°C 1.5 g (0.04 mol) sodium hydride were
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The cis isoner can be prepared anal ogously. -41 cis-
and trans-4- i eridino-c clohex lamne HZN NH 2 N N5
t rans-di benzyl - 4- pi peri di no-cycl ohexylamne 2.0 g (6.8
mol ) of trans-1 am no-4-di benzyl am nocycl ohexane (see
Exanple 2) was dissolved in 50 nL DW and stirred for
48 h at RT with 1.6 g (7 rnnﬂ%gxﬁ 1, 5-di br onopent ane
and 2 g of potassium carbonate. The m xture was

' i ' wat.er .. C i,ce wWth .
=888 Btcriiog 0% 094 R ) EROATE L B4 EpeAd o
wealsipoiuned edtd iceweatenand e pesipitate fosmednvad edetdrefiiteded,
ica gel, about 500 nL et hyl

I bout 10 i |
Ycé%%;jggé Q HEWQHBB% (ﬁﬂh’%r@Wﬁ&ryStﬁlﬁﬂmni a). The
desired fractions were evaporated down in vacuo and
crystallised frompetroleumether. Yield: 1.2 g
39 thergompausd Z4digpel 1. 8ig(d1 apmlo e apirerBraethbxybenzoic acid

4 | f . .
W%F%%%%’B@ﬁ“z)'9|4-o4mbi%@?ﬁ‘%l 30688 ol gpatey) cambiaediaits 2 mL conc.

: ; d - f
PO and MO RO B S a0 ©
mgthaxybenaictasid wereladded pad atfluixeddorf48im Eheprevipitatel formed on

oGl buctid e Gop s iittbetgln Sinnaiend St gther
Yield:i2. e gadfinedmpbund Za! (eBekrbsTERStaidin N NI RbbBM \ _/

. 04.1 g (25.3 mmol) of 4-dibenzyl cycl'ohexanone was
di ssolved in 50 nL of 5 dichloronmethane and stirred

t i : I

TR SbeoRe in bolfilinds br e BB 45 2% 161204 31 215 and
21htrst whak ananigrmpdiate sbmpogad Zenat e wer e added, the

org. phase was separated off, dried and the solvent

was elimnated in vacuo. The residue was purified over

a silica gel colum (ethyl acetate 80/ nethanol 20 +

0.5% conc. ammonia). Yield: 1.7 g (15.8 of cis- 10

i somer and 0.27 (2.5% of trans-]j O

r.N
trans-4- (4- phenyl - pi perazin- 1-y|'\? -cydl ohex[ lay m ne 15
270 mg (0,61 mMmuoi) of {]\W/
trans-di benzyl - [ 4- (4- phenyl -pNper agi n- Iy

~ -yl)-cyclohexyl]- amine werefdissolvedi{in m. MeOH
and hydr ogenat ed on 40416) Rd/ C (109 ~.at 20-30 C
The sol vent was el i m nated acuo and the residue
crystallised from

Z5

Is prepared as described below.

A mixture of 73.4 mL (0.5 moal) ethyl 2-bromoisobutyrate, 87.1 mL (0.75 mol) of
3-methyl-1-butylamine, 82.5 g (0.6 mol) sodium iodide and 76.0 g (0.6 mol) of
potassium carbonate in 1000 mL ethy| acetate was refluxed for3 days. Any salts
present were filtered off and the filtrate evaporated down.

Yield: 97.0 g of a compound Z5a (red oil)
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et hanol and conc. HCI. Yield: 110 ng (69% . 20 The cis

i sonmer may be prepared anal ogously. cis- and

trans-4- (4-cycl opropyl net hyl - pi perazi n-1-yl ) -cycl ohexy

lamine /N\ H2ZN N\ / N - 25 -43 9.8 g (33.4 mmol) of

4- di benzyl cycl ohexanone was.gpgssolved in 100 nL

di chl oronet hane and stirred for 12 h at RT with 5. 6 g

(40 mmol) of N-c cIopropyInEthyIplpera2|ne and 8. ?
49.09 @R ynodifof M{ H-nifrepyrinedies angdiB. p oSS rnﬁl) 0

S b

poci%é?&gur : e &ﬁétg \@%ﬁ%ﬁgéﬁ(@%@ ngSOCP Hﬁl &(:rﬁvfﬁrz? gg& ata (gq:omblned

wuﬂfhssjoeg bfithe amfmmd Ybeth BY/@mLaacsetbne aTrwreaonoh wiikture was
bout 50 nmL silica gel, about L ethyl acetate 951

StiBeraueGRIobt at amblsyy (opRrataiarad anﬁ@@g@%g@* dawg. The

t Vi
o P S R R e S P Wi 4er 20F tnd G2l phase
drﬁdeouerangscqrmdeovmsd doyst al | i sed from et hanol +
o i

Yi%%%@@ﬁ?gpgg: el d: und Z@o ?‘%wr@m?l s-isonmer and 2.2 10

ci s-4-(4-cycl opr opyI nmet hyl - pi perazin-1-y_|)-cycl ohexyl

amne 85 g (20 nmol) of
227 g-afithecon pqumd(ZGb:wete)qﬁsacpiyewm B&jﬂ) i gleciat aoetic 3di and at

oG Rbat Satamiize Wiy Ehf € TbapvaeT. ShteE §ecaaqign had Ehded
thé%l)(ﬁ.ﬁ‘é m&eﬁw@@ feroesihi fiiterad LH?Jt and év*é&ofa@éd a@@nwaﬁe residue
stallised from ethanol and conc.

g
qug keg. upTne?QQ bsdicklorasmethapeethaepld Ol a@ldamaﬂm;ﬂsw% sodium

it sl ot SR R BERagicr e RAaR K i, cred

over Mg&.@@ vaagoraied RioroarRt pavifeecRibg csluin estofrtogt@phy (eluant:
m nutes at 25C. Then 90 pL 1-(3 am nop

ethy Rpefatalcysiohexpnedi Bz i ne was added and stirred for a
then diluted
it 4165 ol golo 285 dRReso g vas, Lhen difute

product was precipitated by the addi tion of petroleum

+ Sl St A S e Pul e anc i

-cooling with ice combined with 0.3 g (7 mmol) sodium hydride as a 60% dispersion

in mineral oil. After 10 min 0.5 mL {7 mmol) methyl iodide were added and stirred
for 3 h at ambient temperature. The reaction mixture was evaporated down and
combined with water. The precipitate formed was suction filtered and washed with
petroleum ether.

Yield: 1.6 g of a compound Z5d {colourless crystals)

14.0 g of the compound Z5d and 10.0 g (0.06 mol) 4-amino-3-methoxybenzoic
acid were suspended in 200 ml. dioxane and 80 mL water, combined with 10 mL
conc. hydrochloric acid and refluxed for 40 h. The precipitate formed on cooling
was suction filtered and washed with water, dioxane and diethyl ether.

Yield: 13.9 g of a compound Z5 (colourless crystals)
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15 0.10g of the conpound Z10, 0.1 g TBTU, 0.08 niL
Dl PEA were dissolved in 4 nL dichloronethane and
stirred for 20 m nutes at 25C. Then 44 pL
di met hyl am nopr opyl am ne were added and stirred for a
further 2 hours at 25C. The_golution was then dil uted
wi t h di chl or onet hane and exf@idted with water. The
product was precipitated by the addition of petroleum
et her, ether and acetone to 20 the organi c phase.
Yield: 0.08 g yellow solid. Exanple 242 25 0.15g of

Te gpnthesiseund carpounds of Examplss 88,104)1220IaPES st of all an

-l L [ di chl oronmet hane and stirred for 20
'”%‘”ﬁ’ﬁetqé%ggto”g?é”d n 75 pL 1-(2-ani noet hyl)
pi peridine were added and stirred for a further 2
hours at 25C. The solution was then diluted with
di chl oronet hane and extracted with|water. The product
was precipitated by the addition o& petrﬁleun1ether,
ether and ethyl acetate t NS c phase.
Yield: 0.14 g yellow solidy. -4 Exanple 188 0.1 g of
the compound Z2, 0.09 g TBYU, Q.05 nL (DI PEA were
di ssolved in 15 nL di or hang-an rred for 20
m nutes at 25C. Then 33| ng 1 -nethyl-4 5

am nopi peri di n were d and the m xture was stirred
for a further 3 hour 25C. o uti on was
extracted wth 20 nL , the prated down in
vacuo. The product wa stal l'i §i ng ether

Yield: 0.047 g of whitel crystals. Exanple 203 10 0.1 ¢
of the conmpound Z2, 0Q.£%9 TBTU, 0.5 nlL DI PEA were
di ssolved in 15 nL i chl Otbnet hane and stirred for 30
m nutes at 25C. Then 50 ng 4-am no-1- benzyl pi peridin
were added and the mxture was stjygred for a further 3
hours at 25C. The solution was extracted with 20 nL
wat er, then evaporated down in 15 vacuo. Then the
reS|due was chromat ographed over silica gel and the

is perpated @s qasedbed baksv.crystal | i sed with ether. Yield:
0.015 g of white crystals. Exanple 94 20 0.17 g of the
compound Z1, 0.19 g TBTU, 0.11 nL DI PEA were dissol ved

6.0g (006 mbl)d.-Qférﬁlh@Bﬁgvﬁé%uﬁ%s%ﬂédefdQPl g0oiL 305 W1 BUioBEric acid

at 25C. Then 63 - 4-am nopi peridine were
ANt Qi CopRmbRE ISR 515 (98 @wl} pediumonitrite irui b inelr water. The

BB s ROl S PR oo

anplifitecedvafhesifrateavas eafrbctesi with disthastharep@l thki@mbined organic
rtri then 25 evaporated down in vacuo. Then the

dﬂﬁa&y@& %%@4 AOd eveReratsd dPwnca gel
Yield: 6.0 g of a compound Z6a (yellow oil)

200 mL methanol were combined successively with 65.0 mL (0.89 mol) thionyl
chloride and 76.0 g of the compound Z6a in 50 mL methanol while cooling with
ice. The resulting mixture was stirred for 1 h at 0°C and 2 h at ambient
temperature and then the methanol and remaining thionyl chioride were eliminated
in vacuo at 0°C.

Yield: 40.0 g of a compound Z6b (yellow oil)
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chromat ogr aphy and the purified product was

crystallised with ether. Yield: 0.1 g of white

crystals. Exanple 95 30 0.17 g of the conpound Z1,

0.19 g TBTU, 0.11 nlL DI PEA were dissolved in 50 nL

di chl oronet hane and stirred for 30 m nutes at 25C

Then 77 ng of exo-3-p -46 ami ¥o- tropane were added and
the m xture vvas stirred for a further 17 hours at
L0 RD R lor R ars oy Ui o I8l piaged in
15@|mlr. dtoémbrorrfetmmmgwdmbﬁamobr@mthtm@a mlmticm dfm Otghefrthe

PRRPE #8174 Dint 8512 el Bheiiog i BAyaishfrgmethane was

aﬁ@l%d Wltﬁﬂw BREABGE. Tﬁ@sm%dr%t\ﬁéé ét'?r?éﬁ 9 gh gf %ﬁ?gnﬂ&b H?rature

g of white crystals. Exanple
any sptis farmmes! were1wcg|om3nterecbaz1d threln Wb $Hie with d OOI rsls elated The

[ net h tlrredf r 30 m nutes at
olghatc Bhase a8 el il RS 47 Snd B SStedionte: o added
Yiglg 400 gopd u&mpwﬁdzebr(@ﬂ yefbwailh urther 2.5 hours at

25C. The solution was then extracted with water and

then evaporated down. The residue was dissolved in
th
28 TRt o800 KR, AeliobfeE o Shaflhobiso
withipn. one2R8G tam Sdﬂat;@a@ﬂ 5xannl(e. 18%81) &f &niflhe 5AE 24.0 mL (0.17
?)g @‘MF aof TBTU, 0.1 nL DI PEA wer e
MeNLI e qnﬂnﬁdﬁ‘l @m&dmh&w@ﬁmmermh@ eenlingtwith isg. Tbe
m3dufd WHE Shrrdll 15Ch ol BRfbidAdeMbePbit ARG Bflrther 2 h at 35°C. The

-am nopit peri wer e m Xt dre

r%tctlon eixtuoe weasfwasHes witiy waber griadl ovéﬁﬂgsm%r&béw;idwted down.

TH8 el GR P s e e B GE TR BB b

YRl std ok aednitsdurdl Z6d&lofoufledldin 0- 12 g of  white
crystals 25 g@ e 19€dooc.au2 g o# conmpound Z8, 0.2 g of
TBTU, 0.3 nL of DIPEAvvere di ssolved in 5 nL

1 o o TGP b Bt mel) s S carmats wére

suBpehded N80 i beeBnkUndaf 1U°U"'&5mﬂiﬁ\éﬁ vﬂfh 16’-6% (0T mol) of 2,4-

solution was then diluted wth

| d'6’&'P8?'5d@tf@mlrébd!ﬂ€aa'tf@dnWewamstzmdﬁgr\ﬂdm st 40‘*01emyt saits

foRh8d Wilre WRRtiBN filtdreBich Y e fﬁ{rcl;at'ece‘?{/a%‘gl'atsa doiy THalbLRGd was
taken up in 300 mL ethyl acetate and washed with water. The organic phase was

dried over MgSO4 and evaporated down.
Yield: 31.0 g of a compound Z6e (brown oil)

31.0 g of the compound Z6e were dissolved in 200 mL glacial acstic acid and at
60°C combined batchwise with 10 g iron powder, during which time the
temperature rose to 85°C. The mixture was stirred for a further hour at 60°C,
filtered through kieselguhr and evaporated down. The residue was stirred with
methanol.

Yield: 4.5 g of a compound Z6f (brown crystals)
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fromethyl acetate and ether. Yield: 0.23 g of the
conpound Z8. 0.23 g of the benzylam ne Z8 are

di ssolved in 10 nL nethanol, conmbined with 50 ng of
Pd/ C and hydrogenated under 3 bar for 3h at 25C. By
addi ng petroleum 5 ether and ethyl acetate white
crystals are produced. These-3} e chromat ographed over
silica gel and crystallised fromethyl acetate and

15257 06 5108 S 8 4Rt RN o

\MBIr@EAdaé hatahivese to admb(turé ofi4.5 gfof metldfurﬁp@mﬂ Z@ﬂ@nc@l‘ld) mL (16

stl f.ar 5C. Then 67
et Saie 8 OB i afneify ese oon e Aot hib@reation mixture
\A.%%' dﬂrﬁlﬂﬁed‘@ﬁthtil?ﬁlt%éﬂéf %ﬂd"évtapﬁréﬁéc? Eb\% o?ﬁé p@é]ﬁué‘%s stirred
extracted with water en chronmat ographed ove
with 200 intavafer, thepredipitatess duetionafiteded ant webhied with petroleum
cetone conbined with ethereal HCI and the
g} cipitate forned was isolated. Yield: 0.09 g |ight

Yt 09 Sol 4 Bolmpalint 26k obri8ss cstiis)t he conpound Z10,
0.11 ggcs)f TBT'G%@O 146réﬁéof DI %Eg\@\ﬁere) di ssolved in 2

nmL di net hyl f or mam de and stirred for 3h at 50C Then

AR Sh o SR BN BB T b B S et amine-
Sirathoxgbarizoars trha0 nﬂL?tdmeanas bR bHamR ity bfng 86 fifol) of
2gai)mellmnated in vacuo, the residue was taken up In

-tHihRRiRS PhRP ek rb@ﬁébﬂ’WS 03 B (At mmol) of \évas
tis(BeHiRERE AR BROPLANE LRI ] 47 B o PRErIG) Bf itk

cgbpelateoamd;refmdtfaﬁg I’Ex'ﬂmarleecﬂdn AixtQre2was epplibé to silica gel and
und Z of TBTU, 0.1 nl of DI PEA were

piTHERLPY) @alum{' %WOWﬂOQFﬁE’HV &?laﬁ@t ighloramethana/methansi 930.
' t g&ﬁg t hyl
Y?ﬁ%g?pﬁa} din mﬁggﬁgégelga B"l’t{@ myxt ure was stirred
for a further 17 hours at -48 25C. The sol ution was
1L B P e B SRPLBGE ) MR e cembiag! with 15

mﬁrdf%bﬁilédar&ﬁ(ﬂ\égﬁcbd?ﬂorﬁi 844 anﬁ' r@h@xeoofnlﬁz H. ARbr %Blfn% the
crystals g of the conpound 0.07

Prgcipitatesfprmed wias ﬁﬂJ_Ctmﬂ f[ﬂem vvere di ssol ved in 5 m

t O m nutes at 25C. Then
Yg?c&'g 1- m@@ﬁgwgﬁi(h@ g% H% wer e added and the
m xture was stirred for a further 2 hours at 10 25C.
The solution was then diluted with 15 nL

di chl or omet hane and extracted
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with 20 nL water. The residue was di ssolved in MeCH

and acetone, conbined wth 1 nL ethereal HC and

evaporated down. A crystalline product was produced

using ether, ethyl acetate and a little MeOH Yield:

0.1 g of white crystals. 15 Exanple 88 0.1 g of the

conpound Z6, 0.12 g of TBTU,-%$.-12 nL of DI PEA were in

10 mL di chl oronet hane di ssol ved and stirred for 30
TERIH RIS theRompToliR of EXEnthISe 28,2052, 89 19 ThcBpdrtof
anirdegnediataicéropoand di7t her 2 20 hours at 25C. The

solution was then diluted with 10 niL di chl or onet hane

and extracted with 10 nL water. A crystalline product

was produced using ether, ethyl acetate and petrol eum

ether. Yield: 0.6 g of white crystals.| Exanple 89 25

0.1 g of the conmpound Z6, 0.08 of U 08 nL of

DI PEA were dissolved in 10 Ml di oro ane and

stirred for 30 mnutes at 25 | Then 37 plfl g N, N

di met hyl neopent anedi am ne a an e mxture

was stirred for a further™ hol¥'s at No5C.

solution was then diI@ted ith 10 nlL di chl or onet hane

and 30 extracted with 19 aat er . roduct was

t hen chromat ogr aphed ove ica gel and crystallised

fromethyl acetate, ethex_agd petrol eumether. Yield:

0.005 g of white crystals] -49 5 Exanple 26 0.15 g of

the conpound Z7, 0.16 g of| TBTU, 1 niL of D PEA were

di ssolved in 5 nL di chporonpihane and stirred for 30

m nutes at 25C. Then 0.1 g

4- mor phol i nocycl ohexyl am ne were added and the m xture

was stirred for a further 17 hours at 25C. The

resi due was then conbined with 10 nL of 10% pot assi um

carbonate solution, the precipitate was isol ated and
isﬁﬁﬁﬂﬁ A : was then dissolved in

dichIgggﬁé?ﬁgﬁgggﬁﬁﬁé%aporated down agai n. The product

was 10 crystallised fromethyl acetate. Yield: 0.1 g

o g e e It B e RS S0 S

___dit?:t@ﬂdn%tﬁaﬁé %ﬁ%@gﬂ &técrggrc?r% %&e Bgriaﬁﬁne@wm% gfﬁgﬁﬁ(n@‘.gg tni%p of

L of DI PEA for 12 hat vent wa
sopium aegtate and §%Q igd 03 8nas!) o isbidiuml tridcstoxy®onhydoitie 1 Dke

: ' tion, T i pitat :
iR 8RR LTG5 2 Rl iHeh B r< St 460 ke (i Bacium
hydiaerocarehansolutitii, Gthee@t@ahitHHRREUPAE d8bd Bleakes bPand
evaparated down.

Yield: 51.0 g of a compound Z7a (yellow oil)

A suspension of 51.0 g of the compound Z7a in 450 mL water was combined with
80.0 g (0.41 mol) of 2,4-dichloro-5-nitropyridine in 450 mL of diethyl ether, At -5°C
100 mL of 10% potassium hydrogen carbonate solution were added dropwise. The
reaction mixture was stirred for 3 h, the organic phase dried over Na,SO,4 and
evaporated down.

Yield: 74 g of a compound Z7b (yellow oil)
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vacuo. The residue was crystallised from et hyl

acetate. Yield: 82.0 ng; mp. 253C 20 (as base).

Exanpl e 16 150 ng of the conmpound Z8 and 73 ng of

trans- 4- pi peri di no-cycl ohexyl am ne 25 were di ssol ved

in 5 L dichloronethane and_ggirred with 160 ng (0. 50

mmol ) of TBTU and 1 nL of DI PEA for 12 h at RT. The

solvent was elimnated in vacuo, the residue was
18@6)gmfrhle@| campiound 47b mrejm%qimmmmﬂmtaglaciabawtic acid and at

I t
O nripies FRienBrS WBiatd 6 pdisn dhe mikings siregdor 2
at GUdCtehﬁl theh\seition fitefeBahRAightaNapse: TH ?esﬁ&?é QHS ddlved in
crystallised fromethyl 30 acetate. Yield: 0 nu;
ethiyl gcetade apd(washeskwith wabsr apchegice agTmanie. iilge orgam@ phase was

et h

orEETRRY RS0y Ao il B sa i et Segem
disthylretB@r.ng of TBTU and 0.5 nL of 5 DIPEA for 12 h at

RT. The solvent was elimnated in vacuo, the residue
Yiglds9.&.9 pbAfemnraung 410 wolawrlesoaysialaksi um car bonat e

solution. The precipitate was suction filtered,

washed with water, taken up in dichloronethane, dried
17dhg df tiee comipoeant! Afasarel 7 mm(ﬂled\dlhn\e&w indiddhwereedisdoled in

oo B B SR S et
hydride %@,gg g@%@isﬁé fonﬁﬁ‘n‘i‘iﬂgfaibﬂt ‘Eﬁé‘n{é’é&qloﬁﬁh&ﬁﬁé £Wdtired for 30

piperidine were |ssolve oronet ane and
migtandr theénypauined Onmﬁ(lﬁ m:L'acéf BEten Tthe(pracipitateffoh&Evasauction
s elimnated in vacuo, the

1 h h |
filtGred aLFéFi)\é% &@Wﬁ‘%ﬁv &0 nL of 10% pot assi um
Yieiar baeas e aQoticand zw(beﬁg@ hBjagt © vas sucti on

|tered, washed with water, taken up in
d| chl oronet hane, dried and the sol vent was el i m nat ed

0. é 8 of 5 %Om-rgla%na%ddéjned %S &5 *‘7’11\&5 lél'asfr%ﬂo Sr-%rgthoxybenzoic acid

were hegtdy to 2081Rie/30ahin0 AftemMcebigy the Yesldde Wi émredzﬂnth ethyl
anple 212 150 ng of the conmpound Z5 and 150 ng of

acﬂaé% and-the pegeipibe spiained mas- suction filtered.
Yid4P$r bpa%omcﬁomgﬁ@géyc%% C(as t he hydrochl ori de)

Wer e ssolve hl or onet hane and
stirred with 160 ng of TBTU and 2 nL of DIPEA for 2 h
at RT. The solvent was elimnated in vacuo, the

resi due was conbined with 10 nL of
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10% pot assi um carbonate solution. The precipitate was
suction filtered, washed wth water, taken up in

di chl oronet hane, dried and the solvent elimnated in
vacuo. The residue was purified over a colum (20 nL
silica gel, 300 nL ethyl aceggte 90/ 30 nethanol 10 +

2% conc. ammoni a). The appropriate fractions were
evaporated down in vacuo and crystallised from ethyl

Threechollawing adids$ derd poepaged niop exdidpleCafalmgobsly dd the Bethods of

90 ng of the conpound Z11 and 240 ng of
Syﬁﬁﬁﬁﬁsﬁe %P Utyloxycarbonyl- pi perazin-1
-yl) - cyclohexylanine were dissolved in 2.5 nL of NW
and stirred with 5 482 ng of TBTU and 1 mL

triethylamne for 2 h at RT. Then 100 mL of water and
200 ng of pota S|un1carbonate wer e added, the

l
precipita ion filtered, washed with erN 0
and purlNleB thr ugh a silica gel colum. The ﬂ z
appropri te/ fra i ons were evaporated down hpiMH

di ssditved W'n i chl or omet hane, conbi nefl
ofotri Iuoroac tlc acid and stirred for_2-h-af RT
d Wt Oy anot her 100m  of wat er an ny
dm car ate and the precipitate was
f||tered and washed with water. Then the pref
was pard fied through a silica gel colum. oTheoH
approprlate fracti ons were evaporated down in vacugg
and the r48si due was crystallised from ethanol and
conc. hydrochloric acid. Yield: 95 ng; mp. 291 C 15
Exanpl e 213 60 ng of the conmpound of Exanple 232 was
di ssolved in 10 |nL ethyl acetate and stirred with I
mL of acetic_anfydrigde and 1 niL of triethylanine for
30 mn. a®y R 20 he sol vent was eI|n1nate fh-vac
t he reS|d E ith water and annnn

crystal erC|p| at were suction filterdd aNd ﬁshe

and la little cold acetoneo Yi &l d: 40 no;
n1p 2 Exanplg 218 25 1.2 g of t bund and

0. 5¢g , 4- di oxagpi ro[ 4. 5] dec- 8- ylan1n
di ssol v d in 20
1. 28 @“0fodBTU and 4 nL of triethylamp
RT. Then 50 pf, of water and 0.5 g of potassium

car bonat e mere added, the org. phase was separZtied
off dri ed and evaporated 30 down in vacuo. The
1sagr.stalllfeo frgmethyl acetate, conbined
‘ F —hyofroctirori ¢ acid and 20 nL of
nethanol and stirred for 30 mn at 50C.

The following amines were obtained as follows:

1,1-dimethyl-2-dimethylamino-1-yl-ethylamine and 1, 1-dimethyl-2-piperidin-1-yl-
ethylamine
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-52 The nethanol was elimnated in vacuo, the
precipitate was suction filtered, washed with water
and dried. The residue was taken up in 20 nL

di chl oronet hane, stirred with 0.5 g of thionorpholine
and 0.5 g of NaBH(OAc)3 for 12 h at RT. Then water and
5 potassi um carbonate were addled, the org. phase was
separated off, dried and the solvent was elim nated

i esi £ er.a silica gel
TR, cpngE Wele Dbl Bedibb i e Pl BiieiPed ™ s
Sohwetz et aladmmeinitiel-FordthangdoiTer 21167390263 Y WC M IBKEH et

t here Hg Yield: 86 of trans-isoner;
aﬁ"gfﬁf} 6&%‘2@" ﬁmﬂ 2 1i9ﬂﬂ2é§-a@pﬁn-g- Botiepand MgMjtian HeAmer. Chem.
SB&WQS@WZZ%??% 5 nmL dichl oronet hane was conbi ned w th
0.1 nL ' of diis

i i sopropyl ethylam ne and 180 ng of TBTU
and stirred for 30 mn. Then 191 ng 15 of 4-(4-nethyl

q-{-ﬁi{) er azi n-l-ﬁglﬁ%}- Eehcgg%lfq?]m ne. were added and t he ]
&t AP ESRNCIE RTEPa Y5t IN FRdifegdcmasRensampared with the
liRStup® AR AR P hbdverat er and the aqueous phase

extracted with di chl oronethane. The conbi ned organic
phases were dried over Na2SO4 and Z9 )rated down. The

1“@8#&&@ %25 %uhiﬁygd!pé ?olunn

di chl or onet hane/ net hanol 100:7). 20 Yield: 128 ng
(l'ight yellow crystals) The conmpounds of fornula (1)
listed in Table 1, inter, alia, are obtained

anal ogously to th cedure descri bed herei nbef ore.
The abbrevi ati ons . X2, X4, X4 and X5 wused in Table
1 in each case denote atiMk to@ position in the
general fornula 25 shown-under /Table 1 instead of the
correspondi ng groups Rl, R2, R3, R4 and L-R5. CL UU Li
f 23~ Z ~fZ W~ (\ UUW U U

8.7 mL morpholine and 9.3 mL 2-nitropropane were prepared, while cooling with

ice, 7.5 mL formaldehyde (37%) and 4 mL of a 0.5 mol/L NaOH solution were
slowly added dropwise (<10°C). Then the mixture was stirred for 1h at 25°C and

1h at 50°C. The solution was treated with water and ether and the aqueous phase
was extracted 3x with ether. The combined org. phase was dried over NaS04 and
combined with HCI in dioxane (4mol/l), the precipitate formed was suction filtered.

Yield: 21.7 of white powder

5 g of the white powder were dissolved in 80 mL methanol and with the addition of
2 g RaNi treated with hydrogen at 35°C and 50 psi for 40 minutes. This yielded 3.6
g of 1,1-dimethyl-2-morpholin-1-yl-ethylamine.

The following amines were prepared by this method:

1.1- dimethyl-N-methylpiperazin-1-yl-ethylamine
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1, 1-dimethyl-2-pyrrolidin-1-yl-ethylamine
]

Synthesis of 1,3 -dimorpholin-2-amino-propane

5 g of 1,3 Dimorpholine-2-nitropropane obtained from Messrs. Aldrich was

dissolved in 80 mL methanol and treated with hydrogen for 5.5 h at 30°C and 50

psi with the addition of 2 g RaNi. This yielded 4.2 g of 1,3 dimorpholin-2-amino-

propane.

4-Aminobenzyimorpholine

H,N

N 0

N/

The preparation of this amine is described in the following reference:
S. Mitsuru et al. J. Med. Chem. 2000, 43, 2049-2063
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d 03 ONOCO0Op Ca (Dcoco G Lr) OL.EOp op a) [5

Oootoo Q EdCCOU)to t6 13,1 U') CNO-C~-~ or 3f
0-0 >e-0 3r 2

.39-

4-amino-1-tetrahydro-4H-pyran-4-yl-piperidine

20 g (100 mmol) of 4-tert-butyloxycarbony-aminopiperidine were dissolved in 250
mL CH2Cl; and stimed for 12 h at RT with 10 g (100 mmol) tetrahydro -4H-pyran-4-
one and 42 g (200 mmol) NaBH(OAc)s. Then water and potassium carbonate were

added, the org. phase was separated off, dried and the solvent was eliminated in
vacuo. The residue was dissolved in 200 mL CH.Cl, and stirred for 12 h at RT with
100 mL trifluoroacetic acid. The solvent was eliminated in vacuo, the residue taken
up with CHCI; and evaporated down again, then taken up in acetone and the
hydrochloride was precipitated with ethereal HCI. Yield: 14.3 g (56%).

cis- and trans-4-morpholino-cyclohexylamine

(N e ()

Dibenzyl-4-morpholino-cyclohexylamine

3.9 g (30 mmol) of 4-dibenzylcyclohexanone were dissolved in 100 mL of CH,Cl,
and stirred for 12 h at RT with 3.9 g (45 mmol) of morpholine and 9.5 g (45 mmol)
NaBH(OAc)s. Then water and potassium carbonate were added, the org. phase
was separated off, dried and the solvent was eliminated in vacuo. The residue was
purified through a silica ge! column (about 20 mL silica gel; about 500 mL of ethyl
acetate 90/ methanol 10 + 1% conc. ammonia). The appropriate fractions were
evaporated down in vacuo. Yield : 6.6 g (60%) of cis-isomer and 2 g (18%) of

trans-isomer.
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Alternatively the trans-dibenzyl-4-morpholino-cyclohexylamine may be prepared
by the following method:

33 g (112 mmol) of 4-dibenzylcyciohexanone were dissolved in 300 mL MeOH,
combined with 17.4 g (250 mmol) of hydroxylamine hydrochloride and stirred for 4
h at 60°C. The solvent was evaporated down in vacuo, combined with 500 mL
water and 50 g potassium carbonate and extracted twice with 300 mL of
dichloromethane. The org. phase was dried, evaporated down in vacuo, the
residue was crystallised from petroleum ether, dissolved in 1.5 L of EtOH and
heated to 70°C. 166 g of sodium were added batchwise and the mixture was
refluxed until the sodium dissolved. The solvent is eliminated in vacuo, the residue
combined with 100 mL water and extracted twice with 400 mL of ether. The org.
phase is washed with water, dried, evaporated down in vacuo and the trans
isomer is isolated using a column (about 1.5 L silica gel; about 2 L of ethyl acetate
80/ methano! 20 + 2 % conc. ammonia). Yield: 12.6 g (41.2%).

6.8 g (23 mmol) of trans-1-amino-4-dibenzylaminocyclohexane was dissolved in
90 mL of DMF and stirred for 8 h at 100°C with 5 mL (42 mmol) of 2,2"-
dichloroethyl ether and 5 g of potassium carbonate. After cooling 30 mL of water

- was added, the precipitated crystals were suction filtered and purified through a

short cofumn (about 20 mL silica gel, about 100 mL ethyl acetate). The residue is
crystallised from methanol and conc. HCI as the dihydrochloride. Yield: 7.3 g
(72.4%).

trans-4-morpholino-cyclohexylamine

7.2 g (16.4 mmol) of trans-dibenzyl-4-morpholino-cyclohexylamine were dissolved
in 100 mL of MeOH and hydrogenated on 1.4 g of Pd/C (10%) at 30-50°C. The
solvent was eliminated in vacuo and the residue was crystallised from ethanol and
conc. HCI. Yield: 3.9 g (93%); m.p. 312 °C.

The cis isomer can be prepared analogously.
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cis- and trans-4-piperidino-cyclohexylamine

w OO w0

trans-dibenzyl-4-piperidino-cyclohexylamine

2.0 g (6.8 mmol) of trans-1amino-4-dibenzylaminocyclohexane (see Example 2)
was dissolved in 50 mL DMF and stirred for 48 h at RT with 1.6 g (7 mmol) of
1,5-dibromopentane and 2 g of potassium carbonate. The mixture was cooled,
combined with water, extracted twice with 100 mL of dichloromethane, dried and
the solvent was eliminated in vacuo. The residue is purified over a column ( about
100 mL silica gel, about 500 mL ethyl acetate 80/methanol 20 +1% conc.
ammonia). The desired fractions were evaporated down in vacuo and crystallised

from petroleum ether. Yield: 1.2 g (49%).

trans-4-piperidino-cyclohexylamine

- 1.7 g (4.8 mmol) of trans-dibenzyl|-4-piperidino-cyclohexylamine were dissolved in

35 mL MeOH and hydrogenated on 350 mg of Pd/C (10%) at 20°C. The solvent
was eliminated in vacuo and the residue crystallised from ethanol and conc. HCI.
Yield: 1.1 g (78%). |

The cis isomer may be prepared analogously.
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cis- and trans-4-(4-phenyl-piperazin-1-yb)-cyclohexylamine

9 OO OO0

4.1 g (25.3 mmol) of 4-dibenzylcyclohexanone was dissolved in 50 mL of
dichloromethane and stirred for 12 h at RT with 7.4 g {25.3 mmol) of
N-phenyipyperazine and 7.4 g (35 mmol) of NaBH(OAc)s. Then water and

potassium carbonate were added, the org. phase was separated off, dried and the

solvent was eliminated in vacuo. The residue was purified over a silica gel column

(ethyl acetate 80/ methanol 20 + 0.5% conc. ammonia). Yield: 1.7 g (15.8%) of cis-
isomer and 0.27 (2.5%) of trans-isomer.

trans-4-(4-phenyl-piperazin-1-yh-cyclohexylamine

270 mg (0,61 mmol) of trans-dibenzy|-[4-(4-phenyl-piperazin-1-yl)-cyclohexyl]-

~ amine were dissolved in 5 mL MeOH and hydrogenated on 40 mg of Pd/C (10%)

at 20-30 °C. The solvent was eliminated in vacuo and the residue crystallised from
ethanol and conc. HCI. Yield: 110 mg (69%).

The cis isomer may be prepared analogously.

cis- and trans-4-(4-cyclopropylmethyl-piperazin-1-yl)-cyclochexylamine

o, o,
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9.8 g (33.4 mmol) of 4-dibenzylcyclohexanone was dissolved in 100 mL
dichloromethane and stirred for 12 h at RT with 5.6 g (40 mmol) of
N-cyclopropyimethylpiperazine and 8.5 g {40 mmol) of NaBH(OAc)s. Then water
and potassium carbonate were added, the org. phase was separated off, dried and
the solvent was eliminated in vacuo. The residue was purified over a silica gel
column (about 50 mL silica gel, about 3 L ethyl acetate 95/ methanol 5 + 0.25%
conc. ammonia. The appropriate fractions were evaporated down in vacuo. The
faster eluting cis compound crystallised from ethyl acetate. The trans-compound
was crystallised from ethanol + conc. HCI. Yield: 8.5 g (61%) cis-isomer and 2.2

(13%) trans-isomer.

cis-4-(4-cyclopropylmethyl-piperazin-1-yl)-cyclohexylamine

8.5 g (20 mmol) of cis-dibenzyl-[4-(4-cyclopropylmethyl-piperazin-1-yl)-cyclohexyl]-
amine were dissolved in 170 mL MeOH and hydrogenated on 1.7 g Pd/C (10%) at
30-50 °C. The solvent was eliminated in vacuo and the residue was crystallised
from ethanol and conc. HC!. Yield: 4.4 g (91%).

“The trans-isomer may be prepared analogously.
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Synthesis of the Examples

Example 152

0.154 of the compound Z10, 0.14 g TBTU, 0.13 mL DIPEA were dissolved in
dichioromethane and stirred for 20 minutes at 25°C. Then 90 pL 1-(3-
aminopropyl)-4-methylpiperazine was added and stirred for a further 2 hours at
25°C. The solution was then diluted with dichloromethane and extracted with
water. The product was precipitated by the addition of petroleum ether, ether and
ethyi acetate to the organic phase. Yield: 0.16 g of beige solid

Example 164

0.10g of the compound Z10, 0.1 g TBTU, 0.08 mL DIPEA were dissolved in 4 mL
dichloromethane and stirred for 20 minutes at 25°C. Then 44 L
dimethylaminopropylamine were added and stirred for a further 2 hours at 25°C.

The solution was then diluted with dichloromethane and extracted with water. The

'product was precipitated by the addition of petroleum ether, ether and acetone to

the organic phase. Yield: 0.08 g yellow solid.

Example 242

0.15g of the compound Z10, 0.14 g TBTU, 0.13 mL DIPEA were dissolved in 5 mL
dichloromethane and stirred for 20 minutes at 25°C. Then 75 uL 1-(2-aminoethyl)
piperidine were added and stirred for a further 2 hours at 25°C. The solution was
then diluted with dichloromethane and extracted with water. The product was
precipitated by the addition of petroleum ether, ether and ethyl acetate to the
organic phase. Yield: 0.14 g yellow solid.
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Example 188

0.1 g of the compound 22, 0.09 g TBTU, 0.05 mL DIPEA were dissolved in 15 mL
dichloromethane and stirred for 20 minutes at 25°C. Then 33 mg 1-methyl-4-
aminopiperidin were added and the mixture was stirred for a further 3 hours at
25°C. The solution was extracted with 20 mL water, then evaporated down in
vacuo. The product was crystallised using ether. Yield: 0.047 g of white crystals.

Example 203

0.1 g of the compound Z2, 0.09 g TBTU, 0.5 mL DIPEA were dissolved in 15 mL.
dichloromethane and stirred for 30 minutes at 25°C. Then 50 mg 4-amino-1-
benzylpiperidin were added and the mixture was stirred for a further 3 hours at
25°C. The solution was extracted with 20 mL water, then evaporated down in
vacuo. Then the residue was chromatographed over silica gel and the isolated

product was crystallised with ether. Yield: 0.015 g of white crystals.

Example 94

0.17 g of the compound Z1, 0.19 g TBTU, 0.11 mL DIPEA were dissolved in 50

mL dichloromethane and stirred for 30 minutes at 25°C. Then 63 mg of 1-methyl-
4-aminopiperidine were added and the mixture was stirred for a further 17 hours at
25°C. 50 mL of water and 1 g of potassium carbonate were added to the solution
and the organic phase was separated off using a phase separation cartridge, then
evaporated down in vacuo. Then the product was purified by silica gel
chromatography and the purified product was crystallised with ether. Yield: 0.1 g of
white crystals.

Example 95

0.17 g of the compound Z1, 0.19 g TBTU, 0.11 mL DIPEA were dissolved in 50
mL dichloromethane and stirred for 30 minutes at 25°C. Then 77 mg of exo-3-8-



10

15

20

25 -

30

>00UW\ \ 00-00fft" [~~CL'~LY.~~f UUUWU 2 0 C

O 0O mco OO0 NO N1~ NMWOO O coto It CDcqg cv LOG
00

.46 -

amino-tropane were added and the mixture was stirred for a further 17 hours at
25°C. 50 mL of water and 1 g of potassium carbonate were added to the solution
and the organic phase was separated off using a phase separation cartridge, then
evaporated down in vacuo. Then the product was purified by silica gel
chromatography and the purified product was crystallised with ether. Yield: 0.03 g
of white crystals.

Example 46

0.15 g of the compound Z3, 0.12 g TBTU, 0.12 mL DIPEA were dissolved in 5 mL
dichloromethane and stirred for 30 minutes at 25°C. Then 50 mg 1-methyl-4-
aminopiperidin were added and the mixture was stirred for a further 2.5 hours at
25°C. The solution was then extracted with water and then evaporated down. The
residue was dissolved in warm ethyl acetate and crystallised from ether and
petroleum ether. Yield: 0.025 g of white crystals. M.p.: 203°C as the base

Example 80

0.2 g of the compound Z8, 0.2 g of TBTU, 0.1 mL of DIPEA were dissolved in 10

mL dichloromethane and stirred for 30 minutes at 25°C. Then 100 mg of 1-methyl-
4-aminopiperidine were added and the mixture was stirred for a further 17 hours at
25°C. The solution was then extracted with a dilute potassium carbonate solution
and evaporated down. The residue was crystallised using ether. Yield: 0.12 g of

white crystals
Example 190

0.2 g of compound Z8, 0.2 g of TBTU, 0.3 mL of DIPEA were dissolved in 5 mL
dichloromethane and stirred for 1h at 25°C. Then 0.13 g of 4-amino-1-
benzylpiperidine were added and the mixture was stirred for a further hour at
25°C. The solution was then diluted with 10 mL methylene chloride and extracted
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with 20 mL water. Then the product was purified over silica gel and crystallised
from ethyl acetate and ether. Yield: 0.23 g of the compound Z8.

0.23 g of the benzylamine Z8 are dissolved in 10 mL methanol, combined with 50
mg of Pd/C and hydrogenated under 3 bar for 3h at 25°C. By adding petroleum
ether and ethyl acetate white crystals are produced. These are chromatographed
over silica gel and crystallised from ethyl acetate and ether. Yield: 0.075 g of white
crystals.

Example 196

0.1g of compound Z10, 0.09 g of TBTU, 0.3 mL of DIPEA were dissolved in 4 mL
of dichloromethane and stirred for 20 minutes at 25°C. Then 67 mg xx amine was
added and stirred for a further 2 hours at 25°C. The solution was then diluted with
dichloromethane and extracted with water. It was then chromatographed over
silica gel and the residue was dissolved in acetone, combined with ethereal HCI
and the precipitate formed was isolated. Yield: 0.09 g light yellow solid

Example 166

0.1 g of the compound 210, 0.11 g of TBTU, 0.14 mL of DIPEA were dissolved in
2 mL. dimethyiformamide and stirred for 3h at 50°C. Then 55 mg of
4-morpholinomethylphenylamine was added. The reaction mixture was then
cooled to ambient temperature within 17 h. Then the dimethylformamide was
eliminated in vacuo, the residue was taken up in dichloromethane and extracted
with water. It was then chromatographed over silica gel and the product
crystallised from ethyl acetate and ether. Yield: 0.06 g yellowish crystals

Example 81
0.2 g of the compound Z4, 0.2 g of TBTU, 0.1 mL of DIPEA were dissolved in 10

mL dichloromethane and stirred for 30 minutes at 25°C. Then 0.1 g of 1-methyl-4-
aminopiperidine were added and the mixture was stirred for a further 17 hours at
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25°C. The solution was then extracted with aqueous potassium carbonate solution
and then evaporated down. The product was crystallised using ether. Yield: 0.16 g

of white crystals.
Example 162

0.1 g of the compound Z5, 0.07 g of TBTU, 0.15 mL of DIPEA were dissolved in 5
mL dichloromethane and stirred for 20 minutes at 25°C. Then 0.04 g 1-methyl-4-
aminopiperidine were added and the mixture was stirred for a further 2 hours at
25°C. The solution was then diluted with 15 mL dichloromethane and extracted
with 20 mL water. The residue was dissolved in MeOH and acetone, combined
with 1 mL ethereal HCI and evaporated down. A crystalline product was produced

using ether, ethyl acetate and a little MeOH. Yield: 0.1 g of white crystals.
Example 88

0.1 g of the compound Z6, 0.12 g of TBTU, 0.12 mL of DIPEA were in 10 mL
dichloromethane dissolved and stirred for 30 minutes at 25°C. Then 0.04 g of

- 1-methyl-4-aminopiperidine were added and the mixture was stirred for a further 2

hours at 25°C. The solution was then diluted with 10 mL dichloromethane and
extracted with 10 mL water. A crystalline product was produced using ether, ethyl
acetate and petroleum ether. Yield: 0.6 g of white crystals.

Example 89

0.1 g of the compound Z6, 0.08 g of TBTU, 0.08 mL of DIPEA were dissolved in
10 mL dichloromethane and stirred for 30 minutes at 25°C. Then 37 uL g N,N-
dimethylneopentanediamine were added and the mixture was stirred for a further 2
hours at 25°C. The solution was then diluted with 10 mL dichloromethane and
extracted with 10 mL water. The product was then chromatographed over silica gel
and crystallised from ethy| acetate, ether and petroleum ether. Yield: 0.005 g of

‘white crystals.
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Example 26

0.15 g of the compound Z7, 0.16 g of TBTU, 1 mL of DIPEA were dissolved in 5
mL dichloromethane and stirred for 30 minutes at 25°C. Then 0.1 g
4-morpholinocyclohexylamine were added and the mixture was stirred for a further
17 hours at 25°C. The residue was then combined with 10 mL of 10% potassium
carbonate solution, the precipitate was isolated and washed with water. It was
then dissolved in dichloromethane and evaporated down again. The product was

crystallised from ethyl acetate. Yield: 0.1 g of white crystals.
Example 9

150 mg of the compound Z9 and 93 mg of amine were dissolved in 5 mL
dichloromethane and stirred with 160 mg of TBTU and 1 mL of DIPEA for 12 h at
RT . The solvent was eliminated in vacuo, the residue was combined with 10 mL
of 10% potassium carbonate solution. The precipitate was suction filtered, washed

with water, taken up in dichloromethane, dried and the solvent eliminated in

- vacuo. The residue was crystallised from ethyl acetate. Yield: 82.0 mg; m.p. 253°C

(as base).

Example 16

150 mg of the compound Z8 and 73 mg of trans-4-piperidino-cyclohexylamine

-were dissolved in 5 mL dichloromethane and stirred with 160 mg (0.50 mmol) of

TBTU and 1 mL of DIPEA for 12 h at RT. The solvent was eliminated in vacuo, the
residue was combined with 10 mL of 10% potassium carbonate solution. The
precipitate was suction filtered, washed with water, taken up in dichloromethane,
dried and the solvent eliminated in vacuo. The residue was crystallised from ethyl
acetate. Yield: 87.0 mg; m.p. 237 °C (as base).
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Example 37

100 mg of the compound Z8 and 42 mg of 3-amino-1-ethyl-pyrolidine were
dissolved in 10 mL dichloromethane and stirred with 90 mg of TBTU and 0.5 mL of
DIPEA for 12 h at RT. The solvent was eliminated in vacuo, the residue was
combined with 10 mL of 10% potassium carbonate solution. The precipitate was
suction filtered, washed with water, taken up in dichloromethane, dried and the
solvent was eliminated in vacuo. The residue was crystallised from ethyl
acetate/petroleum ether. Yield: 24.0 mg .

Example 120

100 mg of the compound Z11 and 73 mg of 4-amino-1tetranydro-4H-pyran-4-yl-
piperidine were dissolved in 10 mL dichloromethane and stirred with 90 mg of
TBTU and 0.5 mL of DIPEA for 1 h at RT. The solvent was eliminated in vacuo,
the residue was combined with 10 mL of 10% potassium carbonate solution. The
precipitate was suction filtered, washed with water, taken up in dichloromethane,

dried and the solvent was eliminated in vacuo. The residue was crystallised from

20

25

30

ethyl acetate/petroleum ether. Yield: 89 mg.

- Example 212

150 mg of the compound Z5 and 150 mg of trans-4-(4-cyclopropylmethy!-
piperazin-1-yl)-cyclohexylamine (as the hydrochloride) were dissolved in 5 mL of
dichloromethane and stirred with 160 mg of TBTU and 2 mL of DIPEA for 2 h at
RT. The solvent was eliminated in vacuo, the residue was combined with 10 mL of
10% potassium carbonate solution. The precipitate was suction filtered, washed
with water, taken up in dichloromethane, dried and the solvent eliminated in vacuo.
The residue was purified over a column (20 mL silica gel, 300 mL ethyl acetate 90/
methanol 10 + 2% conc. ammonia). The appropriate fractions were evaporated
down in vacuc and crystallised from ethyl acetate. Yield: 140 mg; m.p. 187 °C (as

base).
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Example 232

390 mg of the compound Z11 and 240 mg of trans-4-(4-tbutyloxycarbonyl-
piperazin-1-yl)-cyclohexylamine were dissolved in 2.5 mL of NMP and stirred with
482 mg of TBTU and 1 mL triethylamine for 2 h at RT. Then 100 mL of water and
200 mg of potassium carbonate were added, the precipitate was suction filtered,
washed with water and purified through a silica gel column. The appropriate
fractions were evaporated down in vacuo, dissolved in 2 mL dichloromethane,
combined with 2 mL of trifluoroacetic acid and stirred for 2 h at RT, combined with
another 100ml of water and 200 mg potassium carbonate and the precipitate was
suction filtered and washed with water. Then the precipitate was purified through a
silica gel column. The appropriate fractions were evaporated down in vacuo and
the residue was crystallised from ethanol and conc. hydrochloric acid. Yield: 95
mg; m.p. 291 °C.

Example 213

60 mg of the compound of Example 232 was dissolved in 10 mL ethyl acetate and

--stirred with 1 mL of acetic anhydride and 1-mL of triethylamine for 30 min. at RT. -

The solvent was eliminated in vacuo, the residue combined with water and
ammonia, the crystals precipitated were suction filtered and washed with water
and a little cold acetone. Yield: 40 mg; m.p.248 °C.

Example 218

1.2 g of the compound Z8 and 0.5g of 1,4-dioxaspiro[4.5]dec-8-ylamine

were dissolved in 20 mL dichloromethane and stirred with 1.28 g of TBTU and 4
mL of triethylamine for 12 h at RT. Then 50 mL of water and 0.5 g of potassium
carbonate were added, the org. phase was separated off, dried and evaporated
down in vacuo. The residue was crystallised from ethyl acetate, combined with 25
mL of 1 N hydrochloric acid and 20 mL of methanol and stirred for 30 min at 50°C.
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The methanol was eliminated in vacuo, the precipitate was suction filtered,
washed with water and dried.

The residue was taken up in 20 mL dichloromethane, stirred with 0.5 g of
thiomorpholine and 0.5 g of NaBH(OAc); for 12 h at RT . Then water and
potassium carbonate were added, the org. phase was separated off, dried and the
solvent was eliminated in vacuo. The residue was purified over a silica gel column.
The appropriate fractions were evaporated down in vacuo and the hydrochloride
was precipitated with ethereal HCI. Yield: 86 mg of trans-isomer; amorphous
powder.

Example 187

200 mg of the compound Z3 in 5 mL dichloromethane was combined with 0.1 mL
of diisopropylethylamine and 180 mg of TBTU and stirred for 30 min. Then 191 mg
of 4-(4-methyl-piperazin-1-yl)-phenylamine were added and the mixture was
stirred overnight . The reaction mixture was combined with water and the agueous
phase extracted with dichloromethane. The combined organic phases were dried

over Na;SOsand 4% rated down. The residue was purified by column

_ chromatography (eluant: dichloromethane/methanol 1 00:7).. ... ..

Yield: 128 mg (light yellow crystals)

The compounds of formula (1) listed in Table 1, inter alia, are obtained analogously
to the procedure described hereinbefore. The abbreviations Xj, Xo, X3, Xgand Xs
used in Table 1 in each case denote a link to a paosition in the general formula
shown under Table 1 instead of the corresponding groups R', R? R®, R* and L-RS.



U p NU OCD(VOT-0 OMU)

UUUUC) U TT fI' ~' ItEY 2Q R

O O V) (DWLOLh OOO

OO0 uzZzu U-00-0 Zr
TTTEfUUTT  T2T2T2TT ti

HO
2 H
mIU \vx nIO\_A_ HD H
~
0 &% Y 2280 €500
£,
HO UmI y .
£ : _I_
Ho X xo\f m *HO
~o 5 ¥ gog'0  |2500
o _oH :
H /ﬁu o - H
sk _” Y% 8600
Ho. _O%H ;
H /ﬁ N " H
o Ny 190°0
Yo o%H
o H
Ho___X /_\J |
P HO
~0 5 N 1160  |950°0
oL oM .
a H
Ho X /ﬁ m HO
0 st _ Ny v090  |9v00
dw N mm ow
v et A Byuoo d o ONIAOSPH|  VIIH
vm
H
N N
H\/J\
N N
T
o} Q

€5




Z
-
-
s
3 mo
= @)
o 98
o)
Z A
.|30®
) 1
.IU.Im
— 11
_MC
N
GOQ
..z
— X
co0O
O
_|~_h
N
I A=
M_WO
O/X(
>
, OO
o
)
- >
SON/
-
© o
L 11O
oo
NO I
o«
N o |l
ol
©ON
. N
oN Il

Oc (DU OOQQ OOdAdGtial

L H
s T . .
~
T % X 000°c  |550°0
“Ha. _oH
SEEEY S
g1
C o % fo(x
J 0z’ | 9z0'0
H Ho
e &
o™ N H fo\f o zl
3 N 6901 16600
o *uo .
F OH
¥ Ny 00’ |980°0
@ WO
M \fu "
" mIU mI O_‘
3
OI X N 160°0
° Yo H
@ o o
€62 o ] 6
| | HO
_ X % N 1020 |i500
- :
fon_._u 4 oquf H oH
H ;
) Io\f mIO 4
% % N £90°0
nIO mIU c
o TN \ﬁu "
Q/e foxo X HO J m._._o/NVA .
5080 |peoo
¥S | |[qel




Xl

1300

MO) U cf) COMCO U) 00 co OO (4) 000 O O 40Q
V OVZ--?K 9 zW0 z

00000 0) 0 COooCCco0000CC)0 1-CO 003 Y,,2A\A""1 {'

t ai

[ b%
z 3 Y :
1 O X o N bSO |200°0
50 o,
qx %/A_u @ 12
J O Y o N 88¥'0  |600°0
[ % | *Ho _OH
ﬂ_u o 0z
J *HO % Ny 000 |gg00
2°74 O HoL
mu o 6l
I B¢ X o N 1o lsloo
C o gl
1 % 't pol'L  |ovoo
g e @ .
, HOL
J *HO % % 0EL0 |00
@ ‘
,n_ HO
182 O /ﬂ_u @ o 9l
J X % N sero 12100
{J
€2 foxo @ gl
O ] *HO
d X X N 000t |0zZoo
ss

| sjqel




f

OUr0AU. U U) T2222212 co 00 LOCCDC) 0 Olgr T 03 U

ONOI~a Or CD C14 C114 ce) CD

> >~ 0-0U U 0-00-0U 7S 7s"Z
>~j - oki - O>~i -06>| ~i -0>~~-0>li-0-~i -0

Ho
Ho u_ oH wx
fo\d\/LF% o @ 0e
_ HI
% HO X X VIS0 |Z100
Q ¢ o, o™
¥ HOL
152 ﬂu 0 - 62
I S b N 000F |60
® Y :
o) o) o'H
091 mv /A_u H J\ 8z
X X o N ogL0 8100
® e
o5z @ Io,,n_u xo/_\of /2
X X o N $OL'0  |PLOD
C fo/o *Ho_ _O%H
. e /wﬂ HOL ¥
X vZro 18500
€,
14T % IO/n_v . 6z
L HO
c X X Ny 000'L  |ge00
® ¢
Zsl _._o/o ¥Z
_ @ _ o
b4 X N Lzo  luoo
*Ho._ o™
X 'S
n_u ez
x *HO b o N 6190 €100
95

| |lqeL




0

T0

(DO O0OCO000 O 000 I'+ 03 0) O CY)
NNco M NN m*"

) V)

0
0

co 44 O QCQ D

00000) a) 0) CDC)

ou . o O
622 _._o/o ge
_ fo/
X 5 & 8/Z0  |180°0
Aof Ho oM
091 X _ 1€
, o N /ﬁ HO
1 o % 5 Z9L0  |zi00
£ :
HO.
282 & n_v o og
I X X N 000'L  |120°0
Ho oH
€1z Q m_._u/o
m_u _ *HO 5E
I b % N 000}  [880°0
¢ LT H _
FA LA "o ¥
¢
| MO
S 5 Ny 000’ lgso0
ﬂ_wanTH N y foJ\of
ee
*Ho
& X Ny 000  |/60°0
gSfH %f vx/o *Ho._ o™
Cf 1 ux\ Hox ”
J o % 000€  |6V0°0
fowa_,__ S5H
a
x x X 00t |gz00

VA

L e1geL




N CO0) O N

3¢

OTTUnxm>ffuU ><-
>~7- ok~-0>1~2- - oki - QUUU
r Na OOO

LO Ca LO (D MC

nIu—u
N.
€02 ﬁu @ H o
X oH
J ~o” % o N 80Z0  |Z1L0°0
nI-vmu
N
H ¥
@ . _OH
! ~o” % Ho N 2610  |220°0
Ho
N
C H H b
% % o N v0Z'0 600°0
fn—, o OH
N
gLz @ o e
%~ OH /ﬁ ,
4 ~o” 5 %| HO—X |poo'e  |peO0
m:H wX/ O, O
@ 0 H Z¥
J HO % o N 0Lz [9/0°0
nr_u %
.
C /m mw o H Ly
¥ HO % ~y 000°S £80°0
) Ho_
92z mv 0 ‘ H oy
5
B¢ % Ny /810 8800
o'H o, oM
§
H H 6S
fo/
4 % X 000'L  |§.0°0
8

| slqel




N CDO)Qa)Oaba CD (D NCvco0O0 r J~ 0 izzz
UUU3SUUUU 2227222

aa ~ LI) OO0 (DOap OCNOLC OC oavQaaaO a LO cO
uu

N 0O 0) Or

() % o _OH
ﬁc/ Yol Y H 75
5 oM *HO X o N 9zz0 100
Ho
L_‘ VX %1 oH
Ho ~
8] mIO gg
o S N b fgX | ey .
% HO S¥Z0 900
Ho £
{ HO &
fo\z vX./O O°H
”swf., _ *Ho e H z§
3 g /wm . .
HO % €510 64070
Ho
g Y%
Hoy /O ‘ H 1S
w75 oy b
HO X X 0510|0200
@ mIO OnI
: : H 0s
IAOI mT_O vx IOLI [
ot s KD
% e % N 9cv'0 118070
) R
ty /m *HO H e¥
5 oH HO X Ny 6250  |650°0
o]
._4
H ﬂw H 8
@ *HO
J % N 000t |£80°0
Y
!
H H Ly
b x mIO\/mx 200

6

i

[ 3lqel




CDocCODNr O MONr OOTOOQO to) MCD O
0 0O acC)Co O OU co O

Mto O
Q Q0

S
652 /\/zﬁ\/of wx/n_v @ ‘ H 29
HO
o HO 5% % 986’0 |850°0
o o
N
12 C . 19
.__OH Io\f *Ho
J ~o” ¥ | X ov0'L 5900
bt
! f/o @ H 09
oYy e ] *HON
HO B & 681°0 100
ﬂIw
N.
H 65
b 2H @ %o
g ~o” % Ny 000'L  |S60°0
bt %
N
- uﬂ "o @ H 85
o)
§ HO X o ¢200  |o10'0
Ho
N % *Ho. O™
fon: uﬁ ~ n_v o I
o]
. HO X o 190°0  |8€0°D
'$ :
}[@/ f/m Ho._ _OH o y oc
5 O *HO X % vZe0  |490°0
£ Ke
zfo /A_u H co
% oM ‘HO X o N 9800 181070
09 L SlgeL




3f

UU C) O >lr-o0> ~L~kL--092-0
(.)3fz ~ 2222T22T Lg ch 00 to co

CvV N

(0 CF) M Nti

Trrt...rrr
0 ) f
U 11

r
Qo
Y

TOCD O
/ >e- 00- 00- O6L

~~LY_~f Y~LY_f

Q)

LN @ .
o
X Ny 000’ |z60°0
O
% @ Mo 69
~ T X N €690  |550°0
mx
W ﬂ 89
N *HO
o X Ny zvz'L  |zeoo
£
GLL mx/\/J_\o " %/n_u ﬂ : L9
HO
MO HO 5 Y 9950|2500
¢
9l /\/_,Q .x/n_u ﬁv Y 99
| 9
HO X N 0520 179070
&
TN
2L A %o 59
F\o _ 4o
o By N . .
91Z0  |250°0
S f/o mv )
LGN H _ mIO/
o X o ¥68°0  |$90°0
ol Q _x/n_u ﬁv Y £o
¢ N e}
T *HO X N 90Z0  180°0

3¢

| elqel,




Oc

MdD Q p O
~TTt"" ~

00

L fu71t01°

M N O0o0o N ti

v o wocLQoOr
O O COQOQ rN 1..

N\
I,.x ¢ X 090 |se00
@ |
€ £
i} % x 000 |S50°0
; Y
j0, H /ﬁ_v mIU wN.
LN N o 8 g 290°0
) ' )
% H n_u Ho ot
R N T O & & 1560 9%0°0
™
SN HO-_-OH S 1
"o oH —
ﬂw ~o” b4 % £H0°0
qu Juu ]
£,
N H Ho O e e
N I HO—
x m X X 160°0
Q HO OH *HO zZL
L %M J R
8¢ O b b 000
_
O\J
£ £
ovl L HO 2°H m
ﬂ qx/ \OmI /wa_\ IO’/ 1L
5 o) X 1220 |580°0
29 _ 1 8[qeL




cr) co LOaa, CQNNc'S/ T- f 36 0-0U WO
(.)-00-0(.)-07~-0 WBC [/ if,/

>~~- 0>~ - oki - O>~~0ki - O, ~L-0>~L-c nto>Zgq MMT- 1: MI- T-
00 mLO 04 ce) ~tcdN(OCDMCD ti f'- C] CDCDCaC] C7CDO co
CAco LOQO QGO0 a,C gQ

194

CH,

>
Q
s
]
Im

3 .. 5 | & 5 g &
= Z— —@z—u > Z—0 | Zz—0 o
I I
X > > /%‘ < oy
r / s/ O, -
54 5d [5d |2 5-d 5

&
O
5
&
.
O
.
s

(14 (V' e o o o o o
.l unlf = e
O ] &) sl .l 5

» »
/ / > 7 5 s |7
= =< = ! = > > >

X I I I I I I I

© ~ o ™ ™~ & =
& & e & = 2 8
o o - o o o o
™ ) o ] o) 7 7] 0
< 2
) S 3 g 3 3 g 3
o o o o o o o o
[o)] o —
~ @ o © P » ® 8

Table 1




rrrr-rCA\NI rr ti d
)y Tf UUU >oU

\E r
0 Z

NTrNNNN

COao ~ CONNNNONCON T TA)

d C7C] O0C) C70) ta r

N
8/l 6
@ e ﬁ HO,
) oH % % 0L50 2100
he Y
H £6
N
~oiy 5 DNx 090°0
9
1g1 @ H O o Z6
4
A % X £70'0
i %
@ o) O 16
g _ 4
J HO & % 0871 P00
foxzxof R 0. _OH
L y /n_u 06
5 O 5 o LEV'O ZS0'0
O
68
fm\w/ 5% 9*H
v ~o” % o~ N Svz0  |1900
W
N.
g8
" _OH M
g o~ % o N 8Lo’L  |0z00
) %
;ﬁur /m HO. L8
5 o O 5 Y 2900  |6200

(4]

I elqel




00 Cv
u)

U1

MJUm U U C) >
0 C (D ON CoQoo 00 t17 U

co OO r

U U X 0>4-0>0- 00X~-00 UU

€500

9000

<0l

¥l 0

1€0°0

1oL

gee

¥21°0

8500

00t

08¢

Y *‘OG’\) w_CZ_Q quz_Q

a8
p—

60E°0

§¢00.

66

6lg'1

1100

86

6.1

OO0

990°0

2c0'0

LB

€0

P

LLS°0

L1100

96

mOQC Ce) pl:
M LNd LO

o (Ort |

0001

L¥0'0

G6

I elqeL




U

Ncor N 000

00 C) NNNNr

0) Mt~ Lf) T-

ti

NOOOODOOOOCDOOONNTIrC MG MM

0

rrrrrrr

QOMT-

ZWD € £
8.2 » Io/n_u fo/jo_._ H 0Ll
mu e P o Nk ZzZL'o  |2200
% %/n_u @ S H 601
g HO X N 09/°0  |180°0
m—l_
% %/m foJ\o " .
! HO X o N 0001|0100
mzX HO
592 mm 0 - H L0l
R % Y €080 (eH00
" £
g1 Mw _._O/n_u @ S H a0l
X X Ny 000l |szoo
622 mmp o, H
_ o S0
Y X X N 5500|5100
¢
QMU /ﬂ_U @ S0 H 0l
T HO D s EEL0 1400
5%
@mv /ﬁ_u ﬂ - H £01
d *HO X N 9,00  |300°0

| BlqeL




C)) Cl4 lit Mo ti CDCA

X OX* &> 0O 00 0 fC) O UUW U >~~oMcr)
Z222i 22i

7 0 >~r
Uuu)Jlilil

\ b
. N o
x HO % N 6,20  |0L00
o T
. Ho | o' w«
aqf /m @ o L1
X HO % N 0.£0  |0i00
X
% /n_v 911
4 HO X o N VIO 19000
e %
O /n_u o SLL
o *HO X N 9/00  |9100
n_._o/u_\un: m_l_O %n o . ;
vee ﬂu /A_u /ﬁ 3 pEL
o
E: X X S 00,0 |po00
| Ho
6LZ mw /n_u foJ\of gLl
X X Ho N 1890|7200
A . .
)
v9Z O fo/o H J\o H rAN)
¢ Sl HOG
SN She0  |5/0°0
O wx oL oM
" "o : LL)
e | IO/ .
) HO % 54 €050 €200

} Q1981




J a0QC) GO

oQc
zUl

(ONe)
Us

MO
M 2

O
)

N L
N O

rrrrr

r OMd O

a0 M
MCOMOC Mrrr

0

@ Ho
ez m_u 0 N o H ozl
1 b'¢ % Ny Zr’0 15000
HO_ : .
9z 0 o o H 5zl
I % % | Ny $6L0 w00
a%H
o % _
ﬁu 0 ¥ s H )
) o i N 160 |900°0
4 %
N ~o Mo H €zl
e ] HO
| HO % X 06¥'0 £¥0'0
wod % |
G /n_v @ N " H 44}
5 O % N 1920 |600°0
2°H ’
{ % :
,O /n_v o S o H 1zl
g HO % Ny Zvo 100
ﬁ_u vX/ E
Sl ! o) o . H 0zl
@ H | HOL,
7 Ho % X vIE0  |p10°0
2%
L B _
~ ;
0 ¥ o H 611
] HO % Ny gev'0 80070
89 L sj9eL




U

~ -0

\ f 2 aiL7-C- W U

Zz QCOO OCD(Q

I1x"o I U Q0-0I

UUU_ oUW ;

U

1zl Z
| 2=U 2v~ + f

ZU

6LE @ o
% o N €900 1510°0
m“u @
¥4 : eel
mu P Ho N $L0°0 L1100
& o _oH
892 ﬂm J\ _ zZel
! X o~ N« 000’} (2900
; g
Lbl LeL
% T N 1010 (82070
n.u |
9ez mu O " el
X Ny 1600 |5L00
£
82 % IoJ\of 621
I X o N 9v9'0 58070 ‘
152 % @ 8ZL
1 X o N 2920  |5L00
\2Z O o 2L
% N 1800 lsyoo

89

I SlqeL




TTN

ti

T N

TrT[ "'

~'rTl

00 00 CCOco G5 00 Qp O

C’O co (D F-

C]Ca CO 00 dOO g (D 00 CD
a)

]

OO0 ti
C
N

i _
Q HO OH :
Z6l JJ o ) H rAd!
e _oH =
A} ~o” X : X 0£0°0
_
N
N 1o o%H
261 /f o ®HO H K4
Mo oW —™
J ~o” X % 15070
HO _
! g g
HO O°H g
512 C o 1o H 0¥l
e oH —
J ~o0” | % % 0.6'} 620'0
9
N [ £ .
AN HO oH o H 6cl
DI ow T |
X o) B X 000 |460°0
*HD :
Le % /A_u o H . gel
b4 % o Ny I£1L |ev00
C *HO
£z2 0 Y S H €1
b % Ny gvL0  |6c0°0
® *HO._ |
102 mm 0 ¥ H ot}
) b % | TN 1280 |L¥0°0
() ¢
¥ HO *Ho. _o™H :
682 O /m J\ d H 5€l
] X X | TN 6690  |Z100

0L : } @lqel




:cZ UuuC3uuuwu  OD

OO MT NN CACOO MOco o 0) N o Oo 000000 L) N LO

U WCD

0-00-0U-00-0X U-O 0-0

MO ~-TrN

O o o
I H /ﬁ 051
X X m_._o\/wx €r00
K Ho. _OH
n_.._o\u_,_\/\.wA /mv M\ ¥l
HO *HO % mIO\/NX $80°0
. oH
NN x X
n_u 3
*Ho L mIO\/NX 180°0
fo/z Y
H foJM L}
@/wx [ o'H wal €,
HO o°H 0911 G500
o o oM
O Ho X /ﬁ HoL, o
% 0 b o 9960  1990°0
m_._o/,z Re %
Q/ Sl o % sl
€ -~
Y HO o ~o'H 000°¢ £v0°'0
b
16 M *Ho o9H
H g
ﬁu /w_a\ _._o.) 44"
" ! X ¥h0'0
‘ C *Ho O'H
6Sl H /_\ fol/ xd)
X X 9300

I |lqel




72

Table 1

N COT4!3 TT[!7 14) U) 14) TTTTT Nmai 0)) ran N NrrN

i Z U UWU2gz-0 0-0000-00-00-00-0 UWOWOUU iicr) Z222
i co (0 C LOOO

B T & 2 - 2

-~ bl o~ — — [aY]

F 7
x"_/_/ x-_/_/ ,{‘_/—/_ - o x’_/_/ ,z'_/_ ZL/O xﬂ_/—/ ,(’..../_ Z\_.E
T I
< =
T / r / .l /><1 ol /><1 i /,e ol /><’
O—0 O0—0 O—0 O—0 Q0 O—0
5 3 5 5 3 5 5

5
x';/_<o
g
o 24 (1 (1 d (14 (1 (14
.l .l T vl ol T T
! < = > = ! X =
I I I I T I T I
S o 8
o = bl
o o jen]
[y - 3] = [22] [=] — 3]
<t o (o] P~ - LD o
o < < Q e Q o Q
o o o o o (=] o o
o o 3 bt @D 8 5 B
- L — — - L - -—




c
CD

f)
QO

QOOC O OO OO O CCi

Oo(D Oa Gr- (
(OCNCO(OLO(DT(OIr(D(Or(B(Drrrrr ti

OQl

MM qx/o @ H 99}
_
N HO X o N
Ha G4m 2H
o
s/\jJ _%/o /ﬁ H 59l
_
J MO 5 o~ N 809°0  |ov00
kY L) OH
J Ho &% o~ N G.6'0  |og00
o, O
N
6% Mv wx/n_u /ﬁ H €9l
" HO & N 000} L1070
o o o
N
Z9l
¥sZ C N o ﬁ HO m
J o) 5 %| *Ho— |co60 LL00
n:uF %0 . oM
661 B Ho Lol
\_ Yo OH /ﬁ Bl So—ly .
5 o) % X1 ‘Ho— 180°0
o) wx Ho.. o™
61 w_,aL/z\/\wVﬁ /n_v M\ H 09l
o™ o *HO X o~ 820|180
qx o oH
0oz | HON K /n_u H 61
T 1O s Ho N 000'L  |6Z00
€l L elged




N LO

0- 00- 00- OU- 00- 00-00-0 0-0

U(=j UU xxxx==xx OR 00 O N (3) ti

S 7G-S U UZSt Z- UZU~

OO In AN A CO O 0QOCC)

Uumcn muUm ~, ,

rTr

o oH
\© R | o
O /A_u g r H vl
I Ho 5 | X $51'0  |oooo
P wA ETe} H
H N
MWI /n_u /ﬂ v H ¢/l
3 HO 5 o Nk 1180 |osoo
fo,z K o oH
a9l C /n_v /ﬁ S| H ZLL
g HO 5 o~ ZLL0  10Z00
fn_u wX L) o'
N.
961 /n_u /ﬁ o H LLL
J O 5 o 08.°0 1£0°0
%0 o
) %
0LL zf /ﬁ_u o H 0LL
J HO % T [ZV0  ISPO0
O o OH
N 0
/f /n_u /ﬂ pS| H 691
3 HO 5% o N €050 |pv0D
LT \on_._ R . OH
N ~
fo\ﬁ/ L., 9 /ﬁ ¥ H 891
N HO 5 o 2800  |2¥00
o O
n_._o\z wVA
\N /m /ﬁ H H 191
5 *HO X Ho N 180 |pe00

| 8lqel

o3
I~




28l

tDfO CD
~~yin

ti
I r

FSL 0

0000

18l

ti

ocl

ivL0

0oo'o

08l

>n-Cz O:

CO4) On ti

oot

0000

611

U 3rU3r

000 L

0000

8L1

>Y~

N r

o N

280’0

0000

iL1

o N

Loeo

0000

9Ll

rerT rTrr

OO0 GO OO O O 0OOOOACD ti

/ n

N-

IOI&K

9620

0000

GLL

I 21qel




£ N 9 m
w C i @ : HO " o6t
mo 5 %40 5% : Ny
;S N o O _
1 ¥ "~ .
2 192 , o) o H 681
= Y b & | ™
~= IH .
oQq LO}L NU o H gl
o b : fo
SO st o & | Ny
o=z % p¢ _” HO
o o £22 Ou /n_u @ o r H 181
- MO 5% _ &
Q k]
> % i :
O % N
- 182 mw /mu O o fo H agl
_ 10 & Ny
o
> 0 LOH
O ~ vx =] :
N LI . mzu_ /w ﬂw ¥ o H 581
n”u > o HO % N
oD o
= mzu X "
S . o) o H 81
I W/ J,xhuf fn_v % : o N
o - m 6% *Ho. o™
=N - ; Yol Y o H £8l
— D g oM HO b .fo\/NX

9z | BlqEL




|

77

Table 1

NCOOOO TOOOO0O0OO0O 0O0O0O0OQOO O0O0OOOCD LO

l,- CO 0 OD OO rrTTTCO Tr r CVCC) N CDco CNNCV
UU>l ~i -cz
S
o
y z *"iﬂ "’7<I;_m *’—Kg_/—\ *’7(5:/*“\ *75 x{ -
_CZ_U LR s eS| e DO R als
&
O/><" o/
/T > v 3 < > &\
0 o (32 ) (2] iy O
~r 5—-0/ 5—0/ g—o/ 5——0/ 5—0/ 5—0/ ol
ol
(]
><"—< 5 . 5 &
O 2 ! 5
:|:“’ ~ =0 @ D ><’—/_<% *ﬁ%
4 1% i i o x x
5 5 F
> P2 2 F 2 47
» é > ! ><“/ » <><“7 >
T T T T T T T T
> § 2 - .3 & > 4




78

Table 1

3f' 0-00-00-02 / ud) 0-0 0-00-00 U

mV UJI~U0 U

~ ce) co LO (0 000 00 CO0O) COTCo T TCo TT.. rrW
CD N
Z 3 3
: Gl Oy O
S OA P {?p - b b O,
>
O/ ™ f
\ > > ¥ < > 5 O
0 o o /
r 5—0/ 5—0/ g—o/ O g—o/ ><‘"—-o/ ><"—o/
_/_<§ 8 o R z 3 %n::"‘
><”~<j 5 o 3
oy Dl W
o 14 14 1% w I (4
il uul ol ot T~
X(j 5 5 5 5 5
EXUDNE FOFF |
> e s X > o >
I T T 3” T I T T
X




Q UU~U O OO C0-0- O 00-0v Z Uy k2-X 3rar 3 U

iUi=C) i COCACDODTr0) TI'"TTTT Tti CDU rn NN
-0 00-C.-b--D-b O mm

236
192
211
210
182
187
248
338

OO NN OO |- OO 00 OO OO

“CH,
“CH,
“CH,
~CH,

xX—0 xX—0 X0 X0 et i -0 -0

79

%
&
CH, s
%
kKCHS
CH, "
%
i H, )\ H,
: %
_ i%
%
).
.
%
J\ H,

Table 1

I(’)
@ = O
5 g g g T T 5
/ / 4 / - A9 /7
= & = > > »E’ =< >
ol ol
T T T T T <|3 . T
-4 -4
5 S b 2 - o 2 L
(2] [a] o o [} (8] o o




30

Table 1

() LOKFOF-QU-0~"-p~>c-/U2f U"r wU"UU X UUUC U
UT232T2 CDa 0 o a o 0 0O NNNNNNN (DNr O~ CO CO
03 MO r r-

232
217
139
298
279
336
241

008 OO -0 A O O e OO |00

X0 X0 X0 X0 X0 X0 xX—0 »—0

cH,
CH,
CH,
H3
H3
CHa
H,

)
O
.
5
5
)
)

i 14 x I o i i
 lf = i
o 6]
. ol 5 z < x r <
5 /0 /0 > O (&) >
I(")
<|3 T T T T T T T
w7
2 g I~ [+n] [e>] (] -~ (]
~ N ~N N ~ N & «




C) CO 0)

=Z

Z=__Cr)

~[ L~OCLC~ Mn U |

rerV MNPNNNM U U U U U UT mo><'00>0> 0oC. )U U Cx3U
f
Or d) r NOO r

ul't"u ~ '

fquzu wX/.% O mIO H oee
g o HO o & £61°0
O % &
N ~
0 H 622
Ho.
/wlf mInw 5 mIO\/wm 18€°0
gmu% . o _OH
¥ _._o/o H 822
mu _ *HON
¢ 5% 5 L
P R
N /fw nIO/O " H FXAA
o D o N ov60  |£58°0
b
HO., H zZ
@ N _oH| o oL °
] o % % L $6Z°0
‘Ho Ho
] 4
C H /ﬁU o H 522
d d Ny | L't
HIH % nTM
C o /@ - H vez
J "HO ! % } 950}
L]
A muu y
£z
5% *Ho
s ~o . /Nx L

la

l olgel




82

Table 1

NNr- NNNNN NNco (3) MMNNN Z2f 2 Tf UTUUUUU

U >4-0U oXto>-0><~-0 0><t-0>'0

f U-,1 UU U2=22T2

U)
x /_(5‘ Z/_(a"
: odlod O
O OO 7 T 0000 TS -
0—0 >0 X0 0 prairet <0 G—0 5-0
il r
(5] g' O
g5 e . F e—(
QO] e <
xL>L' © ﬁJF%g %Jr{g T
o > x 14 (14 n [l 14
z 5
= il T i il T
r |7 ) r L\ r
& 5 N3 N e & e & &
I I I I T  y I I
t . - Lo
S
o [Te]
= o
o o
-— o o) =t Xy ] (=] - o0
o [+ o) ™) [of] o) o) (4]
o [a'] [4Y3 [aY] o (o] ™ o




~U U--00

o Ny

G100

444

XZV of 3TV

NNN NNNNN O co co

o~ Ny

Gi60

8100

eve

r

r V-

o Ny

¥2s0

6100

cre

U-0 00 RQ[YFYLY. of mz M:6 m

r

o N

£60°0

1441\

(34

m_._o/_x

¥50°0

4100

ove

K'~Z-T~Z-U ~Z*- U+th~Z-V=h ( }."z
z

mUJb-0 x QU U -

jr

ON COWNNNT

o N

L1070

1500

6ec

} o|qeL




10

15

20

25

30

7A7~1"~7CA~0 | | COe- MrrrrO rOQ0) OMr CO co

Lf) cir) LO 00 0) CO otN OO gtt LOco P- 00 0) C
NN NNNNNN

_84.

As has been found, the compounds of general formuia () are characterised
by their wide range of applications in the therapeutic field. Particular mention
should be made of those applications in which the inhibition of specific cell
cycle kinases, particularly the inhibiting effect on the proliferation of cultivated
human tumour cells but also the proliferation of other cells, such as

endothelial cells, for example, plays a part.

As could be demonstrated by FACS analysis, the inhibition of proliferation
brought about by the compounds according to the invention is mediated by
the arrest of the cells, particularly at the G2/M phase of the cell cycle. The

- cells arrest, independently of the cells used, for a specific length of time in this

phase of the cell cycle before programmed cell death is initiated. An arrest in
the G2/M phase of the cell cycle is triggered, for example, by the inhibition of
specific cell cycle kinases. Studies in model organisms such as
Schizosaccharomyces pombe or Xenopus, or investigations in human cells
have shown that the transition from the G2 phase to mitosis is regulated by
the CDK1/cyclin B kinase (Nurse, 1990). This kinase, which is also known as
the “mitosis promoting factor” (MPF), phosphorylates and thereby regulates a

“number of proteins, such as e.g. nuclear lamins, kinesin-like motor proteins,

condensins and Golgi matrix proteins, which play an important part in the
breakdown of the nuclear envelope, in centrosome separation, the formation
of the mitotic spindle apparatus, chromosome condensation and the
breakdown of the Golgi apparatus (Nigg. E., 2001). A murine cell line with a
temperature-sensitive CDK1 kinase mutant shows a rapid breakdown of the
CDK1 kinase and a subsequent arrest in the G2/M phase after a temperature
increase (Th'ng et al., 1990). The treatment of human tumour cells with
inhibitors against CDK1/cyclin B such as e.g. butyrolactone also leads to an
arrest in the G2/M phase and subsequent apoptosis (Nishio, et al. 1996).
Another kinase which is involved in the G2 and mitosis phase is polo-like
kinase 1 (Plk1), which is responsible for the maturation of the centrosomes,
for the activation of the phosphatase Cdc25C, as well as for the activation of

the anaphase promoting complex (Glover ef af., 1998, Qian, et al., 2001). The
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injection of Plk1 antibodies leads to a G2 arrest in untransformed cells
whereas tumour cells arrest in the mitosis phase (Lane and Nigg, 1996). In
addition, the protein kinase aurora B has been described as having an
essential function during entry into mitosis. Aurora B phosphorylates histone
H3 at Ser11 and thereby initiates chromosome condensation (Hsu, J.Y. et al.,
2000}. A specific cell cycle arrest in the G2/M phase may, however, also be
triggered e.g. by the inhibition of specific phosphatases such as e.g. Cdc25C
(Russell and Nurse, 1986). Yeasts with a defective cdc25 gene arrest in the
G2 phase, while overexpression of cdc25 leads to early entry into the mitosis
phase (Russell and Nurse, 1987). However, an arrest in the G2/M phase can
also be triggered by the inhibition of certain motor proteins, so-capped
kinesins such as e.g. Eg5 (Mayer et al., 1999), or by agents which stabilise or
destabilise microtubules (e.g. colchicin, taxol, etoposide, vinblastin, vincristin)
(Schiff and Horwitz, 1980).

In view of their biological properties the compounds of general formula |
according to the invention, their isomers and their physiologically acceptable

salts are suitable for the treatment of diseases characterised by excessive or

~ abnormal cell proliferation.

Such diseases include, for example: viral infections (e.g. HIV and Kaposi's
sarcomay; inflammatory and autoimmune diseases (e.qg. colitis, arthritis,
Alzheimer's disease, glomerulonephritis and wound healing); bacterial, fungal
and/or parasitic infections; leukaemias, lymphoma and solid tumours; skin
diseases (e.g. psoriasis); bone diseases; cardiovascular diseases (e.g.
restenosis and hypertrophy). They are also suitable for protecting proliferating
cells (e.g. hair, intestinal, blood and progenitor cells) from damage to their
DNA caused by radiation, UV treatment and/or cytostatic treatment (Davis et
al., 2001).

The new compounds may be used for the prevention, short-term or long-term
treatment of the abovementioned diseases, also in combination with other

active substances used for the same indications, e.g. cytostatics.
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The activity of the compounds according to the invention was determined in

) the cytotoxicity test on cultivated human tumour cells and/or in a FACS

analysis, for example on Hel.aS3 cells. In both test methods, the compounds
exhibited a good to very good activity, i.e. for example an ECsq value in the
HelaS3 cytotoxicity test of less than 5 pmol, generally less than 1 umol.

Measurement of cytotoxicity on cultivated human tumour cells

To measure the cytotoxicity on cultivated human tumour cells, cells of the
cervical cancer tumour cell line HeLaS3 {(obtained from American Type
Culture Collection (ATCC)) in Ham's F12 Medium (Life Technologies) and
10% foetal calf serum (Life Technologies) were cultivated and harvested in
the logarithmic growth phase. Then the HeLaS3 cells were placed in 96-well
plates (Costar) at a density of 1000 cells per well and incubated overnight in
an incubator (at 37°C and 5 % COy), while on each plate 6 wells were filled
only with medium (3 wells as a control of the medium, 3 wells for incubation

with reduced AlamarBlue). The active substances were added to the cells in

various concentrations (dissolved in DMSQ; final concentration: 1%) (in each

~ case as a triple measurement). After 72 hours’ incubation, 20 plof

AlamarBlue (AccuMed International) were added to each well, and the cells
were incubated for a further 7 hours. As a control, 20 pl of reduced Alamar
Blue (AlamarBlue reagent which had been autoclaved for 30 min) were added
to 3 wells. After 7 h incubation the colour change of the AlamarBlue reagent in
the individual wells was determined in a Perkin Elmer fluorescence
spectrophotometer (excitation 530 nm, emission 590 nm, slits 15, integrate
time 0.1). The amount of AlamarBlue reagent reacted represents the
metabolic activity of the cells. The relative cell activity was calculated as a
percentage of the control (HeLa 83 cells without inhibitor) and the active
substance concentration which inhibits the cell activity by 50% (IC*°) was
obtained. The values were calculated from the average of three individual

measurements, correcting for the control value (medium control).
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Fpro iferation of cultivated human tunmour cells but
Mﬁol iferation of other cells, such as
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cﬁﬁ%]lfduﬁuf@flési@féﬁdeef@r @ﬁs’r?érthé?t‘fﬁ‘}ﬂ B/RSCH W&édaﬁjoded as control

organi snms such as 15 Schi zosaccharomyces
oxdraukstance was esidegdn iverigus nommatmtloeds (i 1 % &MS ) oline

ohShphS B Rt R B aPR ISBE e
céid Weke Rashed Withchx iIFBSbRE defgiMadagith trypsin [EDTA. The cells
were centrifuged (1000 rpm, 5 min, 4°C), and the cell pellet was washed 2 x
with PBS, before the cells were resuspended in 0.1 ml of PBS. Then the cells
were fixed with 80% ethanol for 16 hours at 4°C or altematively for 2 hours at
~20°C. The fixed cells (10° cells) were centrifuged (1000 rpm, 5 min, 4°C),
washed with PBS and then centrifuged again . The cell pellet was
resuspended in 2 ml of Triton X-100 in 0.25 % PBS, and incubated for 5 min

on ice, before 5 m| of PBS were added and the mixture was centrlfuged agaln.

"The cell pellet was resuspended in 350 pl of Pl stain solution (0 1 mglml of

Raze A, 10 ug/mi of presidium iodide in 1 x PBS). The cells were incubated
for 20 min in the dark with the stain buffer before being transferred into
sample measuring vessels for the FACS scan. The DNA measurement was
carried out in a Becton Dickinson FACS Analyzer, with an argon laser (500
mW, emission 488 nm), and the DNA Cell Quest Program (BD). The
logarithmic Pl fluorescence was determined with a band-pass filter (BP
285/42). The cell populations in the individual phases of the cell cycle were
quantified with the ModFit LT program of Becton Dickinson.

The compounds of general formula (I) may be used on their own or combined
with other active substances according to the invention, optionally also in
conjunction with other pharmacologically active substances. Suitable

preparations include for example tablets, capsules, suppositories, solutions,
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according to the invention may addltlonaliy contain a sweetener such as
saccharin, cyclamate, glycerol or sugar and a flavour enhancer, e.g. a
flavouring such as vanillin or orange extract. They may also contain
suspension adjuvants or thickeners such as sodium carboxymethyl cellulose,
wetting agents such as, for example, condensation products of fatty alcohols

with ethylene oxide, or preservatives such as p-hydroxybenzoates.
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wells were fil y medi um ( as a

 oFigit (. FPURKBLLRIGESATEDINEMOROF oF PobRusionaialcanals (e,

o} 6 ofioR Y, efils 5B 8 e P FUAGSFRoVBER AL Rt
clays(ald, i aralk)c syrthetic mineral pdwdrs((ery. éagHly dispersed silica and

S AP R e RSy 51 31g PO PR B Ogp) ane
Iuifricz6ts\eagrem Bhnesigicstedtztie, | tatce stemricardd andwsodiuadedylt o
e%%lht\l)e' I, and the cells were incubated for a further
SYIPRGUt's. As a control, 20 pl of reduced Al amar Bl ue
(Al amar Bl ue reagent which had been autoclaved for 30

mn) were added
The preparations are administered in the usual way, preferably by oral or

transdermal route, particularly preferably by oral route. When administered
orally the tablets may, of course, contain additives, such as e.g. sodium
citrate, calcium carbonate and dicalcium phosphate together with various
additives, such as starch, preferably potato starch, gelatine and the like, in

addition to the abovementioned carriers. Lubricants such as magnesium
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the Al amarBl ue reagent in the individual wells was
determned in a Perkin El ner fluorescence 25
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activity of the cells. The-88l-ative cell activity was
cal culated as a percentage of the control (HeLa S3
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stain solution

restecting isscaud: de |n 1 X PBS). The cells were |ncubat ed
for 20 mn in the dark with the stain buffer before
being transferred into sanple neasuring vessels for

E&Bﬁ]&@ %ﬁ&%ac@hﬁc%ﬁ@@%ﬁ@”ﬁm was carried out in
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et erm ned band- pass fil t&&m
active substance 100 mg
lactose 140 mg
corn starch 240 mg
polyvinylpyrrolidone 15 mg
magnesium stearate 5mg

500 mg
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-cellulose, wetting agents such as, for exanple,

condensati on products of fatty alcohols 30 with

Cét hyl enampoutte solatiofr eservati ves such as
p- hydr oxybenzoat es.

active substance 50 mg
sodium chloride 50 mg
water for inj. 5 ml

The active substance is dissolved in-water at its own pH or optionally at pH
9.5 to0 6.5 and sodium chloride is added to make it isotonic. The solution
obtained is filtered free from pyrogens and the filtrate is transferred under



-89 5 Solutions for injection and infusion are
prepared in the usual way, e.g. with the addition of
preservatives such as p-hydroxybenzoates, or
stabilisers such as alkali nmetal salts of

et hyl enedi am ne tetraacetic acid, optionally using
emul sifiers and/or dispersants, while if water is used
as the diluent organic sol"¥ént s may optionally be
used as solubilisers or auxiliary solvents, and

aseptic tenditidns irto ampoedés whichi srk shen swmilised aad @aled by

[ S nt ai ni Qne _of. nore
ot RS sl o RS G 28074 Aot BB R oBfve Bifstance.
substances may for exanple be prepared by m xing the
active substances 10 with inert carriers such as

| act ose or sorbitol and packing theminto gelatine
capsul es. Suitable suppositories may be nade for
exanple by mxing with carriers provided for this

pur pose, such as neutral fats or polyethyl eneglycol or

~the 15 derivatives thereof. Suitable excipients may

be, for exanple, water, pharmaceutically acceptable
organi ¢ solvents, such as paraffins (e.g. petrol eum
fractions), oils of vegetable origin (e.g. groundnut
or sesane oil), nono- or polyfunctional alcohols (e.qg:
20 ethanol or glycerol), carriers such as e.g. natura
m neral powders (e.g. kaolin, clays, talc, chalk),
synthetic mneral powders (e.g. highly dispersed
silica and silicates), sugar (e.g. glucose, |actose
and dextrose), enulsifiers (e.g. lignin, spent

sul phite liquors, nethylcellul ose, starch and

pol yvi nyl pyrrolidone) and |lubricants (e.g. nagnesium
stearate, talc, stearic acid and sodium |l auryl 25

sul phate). The preparations are adm nistered in the
usual way, preferably by oral or transdernmal route,
particularly preferably by oral route. Wen

adm nistered orally the tablets may, of course,
contain additives, such as e.g. sodium 30 citrate,

cal ci um carbonate and di cal ci um phosphat e t oget her
with various additives, such as starch, preferably

potato starch, gelatine and the like, in addition to
t he abovenentioned carriers. Lubricants such as
magnesi um 90 - stearate, sodium | auryl sul phate and
talc may also be used to formtablets. In the case of
aqueous suspensions the active substances may be
combined wth various flavour enhancers or col ourings
in addition to the abovenentioned exci pi ents.
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5 For parenteral use, solutions of the active

subst ances nmay be prepared using suitable liquid
carrier materials. The dosage for intravenous use is 1
- 1000 ng per hour, preferably between 5 - 500 ng per
hour. 10 However, it may optionally be necessary to
devi ate fromthe anounts sggcified, dependi ng on the
body wei ght or nethod of adHPnistration, the

i ndi vi dual response to the nedication, the nature of
the fornulation used and the tinme or interval over
which it is adm nister . 1N sonme cases, it nmay
be sufficient to use |§§§eﬁpgﬁﬂphe m ni mum quantity
speci fied above, while in 15 other cases the upper
limt specified will have to be exceeded. \Wen | arge
TaneamPeURAE of genaiad {EPele (Il nay be advi sable to spread
them over the day in a nunber of single doses. The
fornmul ati on exanples that followillustrate the
present invention without 20 restricting its scope:
Exanpl es of pharmaceutical fornulations A) Tablets 25
30 per tablet active substance 1p0 ng |actose 140 ny
corn starch 240 ng pol yviny N.ql i@one 15 ny
magnesi um stearate 5 ng 500 _91[ The finely ground
active substance, |actqse R'the corn starch
are mxed together., T 1 Xtur €y ig? screened, then

moi stened with a sdRuti pdRyvi nyl pyrrolidone in
wat er, kneaded, wet-gr ated and dried. The

granul es, the remai ni ngscern starch and the magnesi um
stearate are 5 screened fand m xed together. The

m xture i s conpressed {e~Qroduce tablets of suitable
shape and si ze. B) Tabl*etsp tabl et active substance80
ng | act ose55 ny

n

L
|

RS

m

wherein
10

R*, R? which may be identical or different, denote hydrogen or optionally
substituted C4-Cs-alkyl,

or

R' and R? together denote a 2- to 5-membered alkyl bridge which may contain

1 to 2 heteroatoms,

R® denotes hydrogen or a group selected from among optionally
substituted C4-Cyz-alkyl, C>-Cq2-alkenyl, C-Ci2-alkynyl and Cs-C4-aryl, or

a group selected from among optionally substituted and/or bridged C3-C12-
cycloalkyl, Cs-Cq2-cycloalkenyl, C+-Cq2-polycycloalkyl, C7-Cyz-
polycycloalkenyl, Cs-Cqo-spirocycloalkyl, C3-Cio-heterocycloalkyf which
contains 1 to 2 heteroatoms, and C3-Cqo-heterocycloalkenyl which contains 1

to 2 heteroatoms, or
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pol yvi nyl pyrrolidonel5 ng sodi um car boxynet hyl
starch23 ng nagnesi um stearate2 ng 400 ng 20 The
finely ground active substance, some of the corn
starch, lactose, mcrocrystalline cellulose and

pol yvi nyl pyrrol i done are m xed together, the mxture
i s screened and worked with9#he remai ning corn starch
and water to forma granulate which is dried and
screened, The sodi untarboxynethyl starch and the

AR ARSI QAT P Al Wi o
bsidge wHizh Argyosdrgaifal héteroatest | ve substance 50 ng 30

sodiumchloride 50 ng water for inj. 5 nm The active
substance is dissolved in-water at its own pH or

e 2rckp Bolecoirar shnchturaaeh SN BVBEOSF Bk
ahdlhatogeh,foree from pyrogens and the filtrate is

t ransf e'r?d ﬁ_nder -92 as,eRt lYC condi tiQns_into anmpoul es
AHPER sgected ERMs3rapng colianaliyssubshiiuted by -Ceralkylo o-CGaalkenyl,

cpniral 2D, 1 0 C ' oL
CRpoHAyI” O G Ao C 2L B RO CIB GRS GGy
atkylthiol, £1(Cg-alkylspBoxdlandICtCeelylsulpor®l R R3 R L 1 n
M Rs

L denotes a linker selected from among optionally substituted C2-Cqg-
alkyl, C2-Cqo-alkenyl, Cs-C1s-aryl, -Co-C4-alkyl-Ce-C14-aryl, ~Ce-Cq4-aryl-C1-C4-
alkyl, optionally bridged Cs-C42-cycloalkyl and heteroaryl which contains 1 or 2
nitrogen atoms,

n denotes O or 1

m denotes 1 or 2

RS d'enotes'é grbUp sefeéted from among opﬁonaliy substituted morpholinyl, -

piperidinyl, piperazinyl, piperazinylcarbonyl, pyrralidinyl, tropeny!, R®-
diketomethylpiperazinyl, sulphoxomorphalinyl, sulphonylmorpholiny|,
thiomorphalinyl, -NR®R® and azacycloheptyl,

R®, R” which may be identical or different, denote hydrogen or C-Cas-alkyl,
and

R®, R® denote unsubstituted nitrogen substituents at R®, which may be
identical or different, denote either hydrogen or a group selected from among
C1-Ce-alkyl, -C4-C4-alkyl-Ca-C1o-cycloalkyl, C3-Cig-cycloalkyl, Ce-Ci4-aryl,
-C1-Cys-alkyl-Ce-Cys-aryl, pyranyl, pyridinyl, pyrimidinyl, C4-C 4~
alkyloxycarbonyl, Ce-C14-arylcarbonyl, C1-C4-alkylcarbonyl, Ce-C14-
arylmethyloxycarbonyl, Cs-C14-arylsulphonyl, C;-C4-alkylsulphonyl and Cg-C14-
aryl-C4-Cg4-alkylisulphonyl,
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wherein 10 R1, R2 which may be identical or different,
denot e hydrogen or optionally substituted

Cl-C6-al kyl, or Rl and R2 together denote a 2- to
5-menbered al kyl bridge which may contain 15 1 to 2
het er oat ons, R3 denotes hydrogen or a group sel ected
fromanong optionally substituted Cl-Cl2-al kyl,

C2- C12- al kenyl , C2-C12- alkyﬁ§r and C6-Cl4-aryl, or a

group sel ected from anong optionally substitut ed
ogﬁgm@uy lgrthgé@rm ngﬂwgltgu;g:mntgr§ctr@g|a@mates the enantiomers, the

d% ycyc ahﬁ? W%?f%@%@?‘f%%% @?‘/’g‘é\%@{é 85‘%9%09‘03"!/

a?.‘eaa’ebteaa@ldIaddltioyilsaltblthd?reof:ont ains 1 to 2 heteroatons,
and C3-Cl12- heterocycl oal kenyl which contains 1 to 2
heteroatons, or -94 R and R3 or R2 and R3 together
denote a saturated or unsaturated C3-C4-al kyl bridge
whi ch may contain 1 heteroatom 5 R4 denotes a group
23 eCentpedntls ofrganenad fdmndda e wher@N, hydr oxy, - NR6R7
and hal ogen, or a group selected from anong optionally
substituted Cl-C6-al kyl, C2-C6-al kenyl,

R@"io(?@" gswoarglaﬁe@:méf@éyydefﬁ%dcgnéﬂ kenyl oxy,

LCl c@eaptqsl & limksh etecied fram @soag leptisodlyrapstituted Q2-Co-

es a_linke | ected.f anpng, opt.i,onal
B el Cadi o CoRGEE AR RPN Lty -Co
%%wﬁéw bncé,gﬁ?d @@EWEFG@%% Redrearyl which contains 1 or 2
- -aryl-Cl-C4- alkyl, optionally bridged
n@mt@m oal kyl and heteroaryl which contains 1 or 2
mtrggﬁp prs, 15 n denotes 0 or 1 mdenotes | or 2
R5 denotes a group selected from anong optionally

ns ubs diehotesd Upzphol inyl, 20 piperidinyl, piperazinyl,
erazi nyl carbon pyrrol i di nyl tropenyl R8
‘%‘%ﬂ%‘?ﬁeﬁmlﬂﬁ Whi 'ﬁr%ﬂun éQILp\I‘iéﬁd?‘rEP%bﬁﬁqwse'eCted from
B nd
aazacycl Ohep?%heéﬁtm@d moFﬂHdEﬁPIFTEI?s%hHWI R*: Orﬁn

y be rdenti cal
pglrrbﬁdanelntrppehe}ﬁpR&dﬂgﬁH@mgﬁwlmper@tlny(:&ruajhoycbmorphoI|ny!,

sulphonylmaorpholinyl, thiomorpholinyl, -N R®R® and azacycloheptyl,

" R®, R® denote unsubstituted nitrogen substituents at R®, which may be

identical or different, hydrogen or a group selected from among C1-Ce-alkyl,
-C4-Cs-alkyl-C3-C1o-cycloalkyl, Cs-Cro-cycloalkyl, Cs-Ci4-aryl,
-C¢-Cy4-alkyl-Ce-C1s-aryl, pyranyl, pyridinyl, pyrimidinyl, C1-Cs-
alkyloxycarbonyl, Cs-C14-arylcarbonyl, C¢-Cs-alkylcarbonyl, Ce-C1a-
arylmethyloxycarbonyl, Cs~-C14-arylsulphonyl, C1-Cs-alkylsulphonyl and Ce-C14-
aryi-C1-C4-alkylsulphonyl,

optionally in the form of the tautomers, the racemates, the enantiomers, the
diastereomers and the mixtures thereof, and optionally the pharmacologically
acceptable acid addition salts thereof.
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and 25 R8, R9 denote unsubstituted nitrogen

substituents at R5, which may be identical or

di fferent, denote either hydrogen or a group sel ected

fromanong Cl1-C6-al kyl

- C1- C4- al kyl - C3- C10- cycloalkyl C3- Clo- cycl oal kyl

C6-Cl4-aryl, -Cl-C4-alkyl - C14 aryl, pyranyl,

pyridinyl pyrimdinyl, Cl- @ﬁ, aIkonxycarbonyI

C14 aryl car bonyl Cl C4- al kyl car bonyl, C6- C14 30

"FF%}/?I W@!F‘Eéﬂﬂalm% wteseisr yl sul phonyl

Cl C4 al kyl sul phonyl and C6- Cl4-

aryl - C1- C4- al kyl sul phonyl, -95 optionally in the form

RiftotRt Rsaancblnéam a$ herdinisstors @sfinddhe enant i oners, the
di astere and the mixtures thereof, and opti onaIIy

Lt he (ISP D %ﬂ?rﬁlwedaeabamaag@pa@na"yaﬂmalttaadﬁrem—

;
A SR BRI, R ST LB Ay roni G
atlefli optthnaliy dritgetd GaiGs-cycloaidyband abterdarg| Which comtaips 1 or 2
r‘%gctai onal |y substituted C2-C10 10 al kyl,
-Qﬁfb@ré’l”?ésnyl , 0B6-Cl4-aryl, -C2-C4-alkyl-C6-Cl4-aryl,
m C6- Ghtofdeyd ofd- C4- al kyl, optionally bridged

C3-C12-cycl oaI kyl and heteroaryl whi ch contains 1 or 2
ﬂhltrmm@t’bmﬂn denotes 1 mdenotes 1 or 2 15 R5

o B o5 balprgS bt t@?%ht’ézlfl‘ BB cierted from
arsriRP L ﬁl{:lendﬁyPERqumeérazﬁgl RPEY PRI, RE-

pyrrolidinyl, tropenyl ket onet h leera2|nyl
psqﬂrgﬁax@ﬁm%wbﬁ rﬁwpenyé.ﬁ pRerhatipy Riazacycloheptyl,

Blonorphollnyl -NR 8R9 and azacycl oheptyl, R8, R9

enot e unsubstltuted nitrogen substituents at R5,

RANRE lenete m&@tm@@hitm@en@ub@mﬁeﬁt@éﬁ R®, WHlER ey g @

roup, sel ected from anong Cl- C6-al ky

' eteim&O%qi'ﬁ?!er]@dﬂs@I@g@y@r BArRyA sei@etegfmmpmm RyiCe-alkyl,

I
S cdieg oAk e Bt PG Biony
-%mm;&m#@aramhph/rarm p@#rdaiykﬁm&n@mpw ICs- cqa- Cl4

BRI o G b ..

...a%ﬂﬁﬁ'et dﬁ\ﬁ %‘Q GIMJQ%S rt%' d:.Y E{KP’L)SEJ&?’]SJ@! Eggfcs_cm_. U

t'he taut oners, t'he race enan

aty-&at @s-sliyistiphomyl, t he mi xt ur es ther eof, and optionally
t he pharmacol ogically acceptable acid addition salts

t her eof .
optionally in the form of the tautomers, the racemates, the enantiomers, the

diastereomers and the mixtures thereof, and optionally the pharmacologically

acceptable acid addition salts thereof.
4) Compounds according to one of claims 1 to 3, wherein

L, m, nand R®to R® are as hereinbefore defined, and

R', R? which may be identical or different, denote a group selected from
among hydrogen, Me, Et, Pr, or

R' and R? together form a C»-C4-alkyl bridge |
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30 -96 3) Conpounds according to claim1, wherein Rl
to R4, R6 and R7 are as hereinbefore defined, L
denotes a linker selected fromanong optionally
substituted C2-Cl10 5 al kyl, C2-C10-al kenyl,

C6- Cl4-aryl, -C2-C4-al kyl-C6-Cl4-aryl,

- C6- Cl4-aryl - C1- C4- al kyl, gz ionally bridged

C3- Cl2-cycl oal kyl and heterdaryl which contains 1 or 2

o aRE 8538 B R e st i chelnrers. he

cﬁéﬁme@ﬁér%@rﬁihé rlﬁl&luré@WeES and @pﬂ%ﬁélﬂ) tA¥lpharmacologically

R8RI- pi perazin rrolidinyl,

asceptable ﬁ‘}'ﬂc@%ﬂﬁma“sﬂ efgddpenyl , R8- norpholinyl and
R8- azacycl oheptyl, and R8, RO denot e unsubst it uted
nitrogen substituents at R5, which may be 15 identi cal

r Cdmﬁwfﬂstaccbmﬁ#ﬁgﬁm@bf slamouno Achpersd from anong
q1 - al kyl, £A- al k?/]l -C3-Ct 0-cycl oal kyl, C3-C1

oMb} ignd REss. '&mteaas/ sreineforexdefineg 208. C14 ar yl |
R arydnotdy % g%Lﬂ:}/ Js%@%? JFBrHl 'aﬁ%ﬂgrgoﬁ}t ﬁ%ﬂy substituted C-C1o-

aIkonxycar ary

atkov, @3—6b4cybkoal‘l4¥b mca-@@te@aéymaakmhy&ga@yﬁawbomyl
| sul phonyl and - Cl4-

I | K
F%‘F%é Lo gﬁaﬁef}e;h?rpﬁ%?fgﬁﬁ% %ﬁyswaé%pf yma%urtat%d CorGa-alkyl
Hﬁﬁgb%&ﬁkﬂ%ﬁ’t%mtﬂ% 3 PeRIFBL®RSg t he enantioners, the

di ast ereoners an e mxtures ts'her eof, and opti onal | y
RY héephtes@gr@upggdﬂdté@fmacamphgbiydrca;arﬂ (mbll ®OHoNles &t Br,

QW . B L B R8BS mcsbu,

etigfriynastopping, Rk nRznahdigh mey be identical or

different, denote a group selected from 30 anong

-aﬁﬂdrogen Me, Et, Pr, or RlL and R2 together forma

b b R e B

--.pﬁeagzmmﬂnemomnah@bﬁ@ﬁﬁnerde@gcla@ . and optlonally

harmacol ogi cal |y acceptable acid addition salts

e
-—OPH%'P%IM in tge fgmTshivsuRtomREolhe agemstam theenantiomersy the

aleRtéreors 8hB the mixtures thereof, and ophona!!y the pharmacologlcally

' ""acceptable acid addition salts thereof.

6) Compound of formula | according to one of claims 1 to 5 for use as a

pharmaceutical composition.

7} Compound of formula | according to one of claims 1 to 5 for use as a

pharmaceutical composition with an antiproliferative activity.

8) Use of a compound of formula | according to one of claims 1 to 5 for
preparing a pharmaceutical composition for the treatment and/or prevention of

cancer, infections, inflammatory and autoimmune diseases.
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~and L have the neani ngs gi

RlL, RR, m nand R5 to R8 are as hereinbefore
defined, and R3 denotes a group selected from anong
optionally substituted Cl-Clo- al kyl,
C3-C7-cycl oal kyl , C3-C6- het erocycl oal kyl and
C6-Cl4-aryl or RL and R3 or R2 and R3 together denote
a saturated or unsaturated - C4-al kyl 10 bridge
which nmay contain 1 to 2 het®toatons, R4 denotes a

%: %Bﬁgﬁ] %‘,@h%@n&h?@i‘/&&%%gﬂ@c%e&i% @,? lnTNé mmattéry and
Autbintniobe dl@&%é‘;%hmélﬁ@ﬁ%@ﬂ‘ﬁﬂ%t a p%‘tll%bif‘i&é'g:vé?f &Qéﬁébtwe

butynyl and al I'yl, and 15 L denotes a |inker selected
quastita aba gormood & fgmulka § accarding totadaigis 1 to 4.

phenyl et hyl ; cycl ohexyl and branched Cl1 -C6-al kyl,
optionally in the formof the tautoners, the

1@ Rigremeutibsl propariation®rontdinmg 44 é’tﬁtv@@!b%ﬁir&e% érhrﬂore
m xtures thereof, and optionally the pharnmacol ogi cal |
eRpnds & aenedrldaamyiadh assprding teepe of clainsy tadnyrdbad

FlysIFEGHay 2o ARFL 85 MO oBlioty %réeé gy O 1SC
domventional excipiertds agdior cangeref clainms 1 to 5 for use as

a 25 pharmaceutical conposition W|th an
antiproliferative activity. 8) Use of a conpound of

i I ' for
s o PG o BA Gt G RO ) e
treatnment and/or prevention of cancer, |nfections,

i nfl ammat ory and aut oi mmune di seases. 30 -98 5 9)

Met hod of treating and/or prevenﬂlng cancer,
infections, inflamatory qqgf;li ne di seases,
characterised in that a patient is glven an effective
guantity of a conpound of ﬁ cordlng to
claims 1 to 4. 10) Pharnpc uylca ¥ epar ati ons,
containing as activ@ hst ance oRe or nore conpounds
of general formula (I) prding to one of clains 1 to
4 or the physiol ogi caly ~acceptable salts thereof,
optionally conmbined with[ conventional excipients
and/or carriers. 10 1 PRQ §SS for preparing a

conpound of gener al mul’g@’(1), wherein 15 R -Rs, mn
eninclainms 1 to 5,

wherein
R'-R®m ,n and L have the meanings given in claims 1 to 5,

characterised in that a compound of general formula (I1)

|
N N 0
NN
A N N R?
La
R

(i)

wherein
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characterised in that a conmpound of general fornula
(I'') NO N~R AN NR2 13 R wherein -99 R -R3
have the neanings given in clains | to 4 and Ais a

| eaving group, is reacted with an optionally
substituted conpound of general formula (111), NH2 Rl

“(I'11) 5 wherein R4 has the Eqa_mlngs given in clains 1

to 5 and R10 denotes OH, N - 0- net hyI

D=8t hyl nd then o |on he .pro eneral
RS theHecniie AR SR | od ™4 A6 aradng, .
is vedtteanith bA dptRRk §ut§§t‘t’l§t@d'c6 o¥nB%f Yeh8 a'if@rﬁﬁu
denotes OH, dﬁ , -0-meth Kl mci)ir - 0- eth " a'ﬂjrl(?
optional l'y after preV| ous hydNblLysis of the ester
group -COR70, is reacted withh an am ne of general
formula (V) -100 NH2-LRR wherein R5 has the

nmeani ngs given in clains i 5 12) Conpound of
formula (I1),

R10
(1)

wherein

R* has the meanings given in claims 1 to 5 and

R denotes OH, NH-L-R®, -O-methyl, -O-ethyl,

and then optionally the product of general formula (V)

N N 0

1

)]\ - R

HN N Il\] - R?
R®

e Y

wherein
R' to R* has the meanings given in claims 1 to 5 and
R'® denotes OH, -NH-L-R®, -O-methyl or -O-ethyl,

optionally after previous hydrolysis of the ester group —COR™,
is reacted with an amine of general formula (V)



~NO RANNNZ2 R3 10 wherein R1-R3 have the
meani ngs given in clains 1 to 5 and Ais a | eaving

gr oup.

-100-
NH.-L-R%, (V)

wherein
R® has the meanings given in claims 1 to 5.

12)  Compound of formula (11),

|
N N 0
X e
A N N R2
5
R

(1
10 wherein
R'-R3 have the meanings given in claims 1 to 5 and A is a leaving group.




