4 Macrocyclic Pyrimdines, Their Production and Use
as Pharmaceutical Agents This invention relates to
macrocyclic pyrimdine derivatives, their processes

for production as well as their use as ned| '
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caused by disorders of cell proliferation.

Receptor tyrosine kinases and their ligands that specifically regulate the function
of endothelial cells are involved in a decisive way in the physiological as well as the
pathogenic angiogeneses. Of special importance here is the Vascular Endothelial Growth
Factors (VEGF)/VEGF receptor system. In pathological situations that accompany
enhanced neovascularization, such as, e.g., tumor diseases, an increased expression of
angiogenic growth factors and their receptors was found. Inhibitors of the VEGF/VEGF-
receptor system can inhibit the formation of a blood vessel system in the tumor, so that
the tumors are separated from the oxygen and nutrient supply and thus inhibit the tumor
growth.

Pyrimidines and analogs are already described as active ingredients, such as, for
example, the 2-anilino-pyrimidines as fungicides (DE 4029650) or substituted pyrimidine
derivatives for treating neurological or neurodegenerative diseases (WO 99/19305). As

CDK inhibitors, the most varied pyrimidine derivatives are described, for example
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Pyrim di nes and anal ogs are al ready described as
active ingredients, such as, for exanple, the

2-ani lino-pyrimdines as fungicides (DE 4029650) or
substituted pyrimdine derivatives for treating
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CDK- or VEGF-R inhibitors, such as, e.g., olomoucine and roscovitin.

It has now been found that compounds of general formula I

M,
in which
A stands for C3-Ci,-arylene or C3-Cs-heteroarylene,

B stands for a bond or for C,-C,;-alkylene, C,-Cyz-alkenylene, C,-C -



B stands for a bond or for Cl-Cl12-al kyl ene,

C2- C12- al kenyl ene, C2-C12 6 al ki nyl ene,

C3- C8-cycl oal kyl ene, C3-Cl2-heterocycl oal kyl ene,
C3-Cl12- arylene or C3-Cl8-heteroarylene that is
optionally substituted in ope or nore places in the
sane way or differently with hydroxy, hal ogen, cyano,
nitro, Cl-C6-alkyl, C2-C6-al kenyl, C2-C6-al kinyl,
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- NRBSONROR , - NR8802 NR9R10 -COR8, -CSR8, -S(0 RS,

- S( O) 2RaNitro, GGy QIKRBQQCs-aH;@mRsCz -Ceatkirg], Cs@MRB@R@alkyl C-Cs-
-CSNRBR9, -SR8 or -CR3(OH)-R9, X and Y, in each case
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or for the group =NR"-, -NR'(CH2)-, -NR'O, -ONR'-
=CROR?, 4CH,CsCrhetemaryl, pRORI- (cB) )RGP, «c%cvzmw)z,
-S(0)0-, -0O5(O -, -S(0)20-, -0Os(0
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-NR8S02-, - NRBCONRI- . - NR8CSNRO-
- NR8S02 I\l'i<§9R"C(NH)NRgR‘“, —NR®CSNR’RY, _NR8SONR°R,
~NR®SO,NR’R'’, -COR® -CSR® —S(O)R®, —S(O),R?,
~S(O),NR®R’, -SO;R®, ~CO,R®, ~-CONR®R’, -CSNR®R?, —SR® or
-CR}(OH)-R’,
X and Y, in each case independently of one another, stand for oxygen, sulfur or
for the group =NR''-, -NR"(CH,)-, -NR''0-, -ONR'"., =CRR’, =C=0,
=C=S$, =50, =S0,, -C(0)0-, -0C(0)-, -S(0)0-, -0S(0)-, -S(0),0-,
-0S(0)z-, -CONR?-, -N(COR®)-, -N(COOR®), -N(CONR®R)-, -NR®CO-,
-OCONR®-, -NR®*C(0)O-, -CSNR?-, -NR®CS-, -OCSNR®-, -NR3CSO-,
-SONR?®-, -NR®S0-, -SO,NR®-, -S(0),N(COR?)-, -NR®SO,-,
-NR®CONR’-, -NR®CSNR’-, -NR®SONR’-, -NR®SO,NR’-,
-NR®C(O)NR’- or -NR¥C(S)NR-,
R' and R®, in each case independently of one another, stand for hydrogen,
hydroxy, halogen, nitro, cyano, C,-Cs-alkyl, C;-Cq-alkenyl, C,-Cs-alkinyl,

Cs3-Cip-cycloalkyl, Cs-Cys-aryl, C3-Cys-heteroaryl or for the group —C;-Cy-



-NR8C(O)NR9- or -NRBC(S)NR9-, Rl and R5, in each case
i ndependently of one another, stand for hydrogen,

hydr oxy, hal ogen, nitro, cyano, Cl-C6-alkyl,

Cl- C6- al kenyl, C,-C6-al kinyl, C3-Cl0-cycl oal kyl,
C3-Cl2-aryl, C3-Cl8-heteroayyl or for the group -Cl-C6
7 al kyl oxy-d - C6- al kyl oxy, -(CH2)p-C3-(C]2-aryl,

-(CH2) p-C3-C, 8-heteroaryl, phenyl-(CH2)p-Rl o,
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Cl - C6- al koxy, hal ogen, phenyl or with the group -NR 3
R4, anS(O)MN=@HRR’, -C8:KY, 6COuHc+ORIRYCORBERS] 2€8NRFR?,
C3-C18- heteroaryl, -(CH2)p-C3-Cl2-aryl and

- (CH2) p--BR*Gr SEREOBN ] ol foi €l fallp] CLORLABENFIRT, 88 -alkinyl,
substituted in one or nore places in the sane way or
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cycloalkyl, C3-Cy;-aryl, Cs-Cyg-heteroaryl, -(CHy),-C5-Cyz-aryl and
-(CHy)p-Cs3-Cs-heteroaryl itself optionally can be substituted in one or
more places in the same way or differently with halogen, hydroxy, C,-Cs-
alkyl, C;-Cs-alkoxy, or with the group -CF; or -OCFs, and the ring of the
Cs-Cyp-cycloalkyl and the C;-C g-alkyl optionally can be interrupted by
one or more nitrogen, oxygen and/or sulfur atoms and/or can be
interrupted by one or more =C=0 groups in the ring and/or optionally one
or more possible double bonds can be contained in the ring,
R®  stands for hydrogen or C;-Cyq-alkyl,
R’ stands for hydrogen, halogen, nitro, cyano, C;-Cyy-alkyl, halo-C;-Ci-
alkyl, C>-Cyo-alkenyl, C,-Cyp-alkinyl, C3-Cyo-cycloalkyl, hydroxy, C;-C¢-
alkoxy, C;-Cs-alkylthio, amino, -NH-(CH,),-C3-Cyo-cycloalkyl, C;-Cq-

hydroxyalkyl, C;-Ce-alkoxy-C,-Cs-alkyl, C;-Cs-alkoxy-C;-Cs-alkoxy-C;-



interrupted by one or nore =C=0 groups in the ring

and/ or optionally one or nore possible double bonds

can be contained in the ring, R 2 stands for hydrogen

or C-ClOalkyl, R 3 stands for hydrogen, hal ogen,

nitro, cyano, C-C Galkyl,g;halo-O-0o- alkyl,

C2-Cl O al kenyl, C2-d o-al kinyl, C3-d o-cycl oal kyl,

hydr oxy, Cl-C6- al koxy, Cl-C6-al kylthio, am no,
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ad -d o-al kyl, C2-C10-al kenyl, C2-C10-al ki nyl,

C3- C10- csrdpifai-kiptalkyl,§3-Caalkenyl, CoCic8kiay8 Chéhiecdoajiyl,
that is substituted in one or nore places in the sane
way or difEaraeyltor {34i-hetérpanybshyt is kethsttype, in one or more places
Cl- C6- al koxy, Cil- C6-al kylthio, am no, cyano,

Cl- C6- alilsyhe samblvwraly Gridjfferdadly Wit 18 edx9 ghafogen, C,-Cg-alkoxy, C;-
C3- C10- cycl oal kyl , Ci-C6-hydroxyal kyl , - C6- al kenyl

C2- CB- al G-y thid; hmidh cpdnb 0 Y CChkGB - RIKEH, ), C;-Cyo-cycloal
C1- C6- al kony-' Cl1- C6- al k%dxy- Cbll- %é g?ky| R , K?,glcf_ 10-cycloalkyl,

8- al kylg,. B akk ] : ’ _
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C18- hef1 edr’(%zg@%',' C‘??rﬁagyl%9&%‘&%?%‘?{}%6,6-311(%%&-C(,-alkyl, -NHC;-
- (OH2) p- kB8!St W, -sBRE I -alkyl), -S04(C1-Cy-alkyl), C1-Ce-

atkanoyl, -CONR®R’, -COR", C;-Cy-alkylOAc, carboxy, C3-Cip-aryl, Cs-
Cis-heteroaryl, -(CHy),-Cs-Cyp-aryl, -(CHy)p-Cs-Cs-heteroaryl, phenyl-
(CH2),-R'"’, -(CH2),PO5(R""), or with the group ~NR®R®, and the phenyl,
C5-Cyo-cycloalkyl, C3-Ciy-aryl, C3-Cyg-heteroaryl, ~(CH3)p-C3-Cyz-aryl and
~(CH>),-C3-Cg-heteroaryl itself optionally can be substituted in one or
more places in the same way or differently with halogen, hydroxy, C;-Cs-
alkyl, C;-Cg-alkoxy, or with the group -CF; or -OCFs;, and the ring of the
C3-Cyo-cycloalkyl and the C;-Co-alkyl optionally can be interrupted by
one or more nitrogen, oxygen and/or sulfur atoms and/or can be
interrupted by one or more =C=0 groups in the ring and/or optionally one
or more possible double bonds can be contained in the ring,

R* stands for hydrogen, halogen or C;-C4-alkyl,



(CH2), -R10, -(CH2) PO3(R 1)2 or with the group

-NRB8R9, and the phenyl, C3-Clo-cycloal kyl,

C3-Cl2-aryl, C3-C18-heteroaryl, -(CH2)p-C3-Cl2-aryl

and -(CH2)p-C3-Cl18-heteroaryl itself optionally can

be substituted in one or re places in the sanme way
or differently wth hal ogen, hydroxy, Cl-C6- alkyl,

Cl- C6-al koxy, or with the group -CF3 or -OCF3, and the
rings gf7 ghe C3-CA o-cycloal kyl and the C -C o-al kyl
optidnally can be interrupted by one or nore

nityogan, oxygen and/or sul fur atons and/or can be
interrupted by one or nore =C=0 groups in the ring
and/ or_@ptionally qne or re possi bl e doubl e bonds
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R11, in @H@W'%]ﬁ@,ecﬁ'ﬂméﬂ@ﬁﬂeﬁtﬁw@gmﬂmQs-gm(oﬁma,lk)’é,t(ésr@u-
for hydrogen or for d-ClQ al kyl, C2-Clo-al kenyl,

C2- C10- adrkii anyls;CicBeteparyt thel sa@plignally @bsGided iaopt oomore
C3-Cl8-heteroaryl that is optionally substituted in

one or mmaes irpthasase way ormbiffeanty wily hydroxli, hilegan U, \C,-

wi t h hydroxy, hal ogen, Cl-Cl12- al koxy,

A - C6- al sy NCOCo-alKyNitlo, diyiaa\@yarks] COCalKGY,-NH-(CH,),-Cs-Cio-
-NH (CH2) P- C3- Clo- cycl oal kyl, C3-Cil-cycl oal kyl

Cl- C6- hygeRstkal, KYIG, -&1dafkyd! h ; Icki Ce-
Cl1- C5- alcgoxy- LN oa-"éf%w oy Gi0hpdrd3a, Ikl My, C:-Co

Cl- Co- al tﬁﬂﬁyl; @II-Cg:-gﬂ(ak)K@)foﬁQﬁ(y%1-C6-a1k0xy-C1-C6-alkoxy-C 1-Ce-
alkyl, -NHC;-Ce-alkyl, -N(C,;-Cs-alkyl),, -SO(C;-Cs-alkyl), -SO,(C;-Cs-
alkyl), C;-Cg-alkanoyl, -CONR®R’, -COR", C;-C4-alkylOAc, carboxy,
Cs3-Ciz-aryl, C5-Cg-heteroaryl, -(CHy)p-Cs-Ciz-aryl, -(CHy),-Cs-Cis-
heteroaryl, phenyl-(CHz)p-RIO, -(CHz)pPO3(R1°)2 or with the group
~NR®R®, and the phenyl, C3-C,g-cycloalkyl, C3-Cyz-aryl, C3-Cig-
heteroaryl, -(CH;),-C3-Cyz-aryl and -(CH,),-C;-Cyg-heteroaryl itself
optionally can be substituted in one or more places in the same way or
differently with halogen, hydroxy, C;-Cs-alkyl, C;-Cs-alkoxy, or with the
group -CF; or -OCEFj3, and the ring of the C3-Cyo-cycloalkyl and the
C;-Cio-alkyl optionally can be interrupted by one or more nitrogen,
oxygen and/or sulfur atoms and/or can be interrupted by one or more
=C=0 groups in the ring and/or optionally one or more possible double
bonds can be contained in the ring,

m stands for 0 to 8, and



al kyl, -NHC1-C6-al kyl, -N(Cl-C6-alkyl) 2,

-SQ(d -C6-al kyl), -S02(d -C6- al kyl), Ci1-C6-al kanoyl,
- CONR8BR9, -COR10, Ci1-C6-al kyl OAc, carboxy,
C3-Cl2-aryl, C3-C8-heteroaryl, -(CH2)p C3-Cl2-aryl,

- (CH2) p- C3- C18- heteroaryl10pheny|-(CH|)P-R10,

- (CH2) PPAB(R1)2 or with the group -NR8R9, and the
phenyl, C3-Cl-cycl oal kyl, C3-Cl2-aryl, C3-C18-
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substituted in one or r | aces in the sane way or

di f afregﬁwvcw’%ﬁeﬁg?%@gﬁ?v%ﬁ%r oxy, O -C6-alkyl,

Cl- Ch- al koxy,,.or with the roup.-CF3 or -OCF3, and
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optionally can be interrupted by one or nore nitrogen,
for sxaraple, %%wlofrthlémrpwh igersemy iyl osotus, sse-butyl.dent-ptyb gentyl,

by one or nore =C=0 groups in the ring and/or
isopgutylorexyl, hepsyleoatyl, mamyéampbdesylbl e doubl e  bonds can be

contained in the ring, mstands for O to 8 and 10 n

andAlkosy isnigfifalin@athocabe asasstrafyht-citisn 6rS98MNEd alkoxy radical,
di astereoners, enantioners and salts thereof,

such 4§ If610e%@mblRemk iholoRy (RS b@gylﬁk%)ﬁop}(ﬁ)yﬂﬁ iBiRfloky) each

case as a straight-chain or branched alkyl radical,

iso&ﬂﬂbxﬁ%ec-bﬁtglgxﬁ)ﬁ@ﬂ@loﬁg, i&?ﬂemﬂogg%e%?{%?ﬂ{egB'il’d_)%bct)cﬁll?xy,

i sopropyl, tyl, isobutyl, s
oSy ey ok Ny ety oty ronylane
St Rikgfhio W' elle Pl AEREKI G, AL KRXYnLif Y S3hehed alkylthio radical,
such as, for example, methylthio, ethylthio, propylthio, isopropylthio, butylthio,
isobutylthio, sec-butylthio, tert-butylthio, pentylthio, isopentylthio or hexylthio.
Cycloalkyls are defined as monocyclic alkyl rings, such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl, cyclooctyl, cyclononyl or cyclodecy!,
but also bicyclic rings or tricyclic rings, such as, for example, adamantanyl.
Heterocycloalkyl stands for an alkyl ring that comprises 3-12 carbon atoms and
that instead of the carbon contains one or more heteroatoms that are the same or different,
such as, e.g., oxygen, sulfur or nitrogen.
As heterocycloalkyls, there can be mentioned, e.g.: oxiranyl, oxethanyl,
aziridinyl, azetidinyl, tetrahydrofuranyl, pyrrolidinyl, dioxolanyl, imidazolidinyl,
pyrazolidinyl, dioxanyl, piperidinyl, morpholinyl, dithianyl, thiomorpholinyl, piperazinyl,

trithianyl, quinuclidinyl, etc.



such as, for exanple, nethyl oxy, ethyloxy, propyloxy,
i sopropyl oxy, butyl oxy, isobutyloxy, sec-butyl oxy,
pentyl oxy, isopentyloxy, hexyl oxy, heptyl oxy,

octyl oxy, nonyl oxy, decyl oxy, undecyl oxy or

dodecyl oxy. Alkylthio is defined in each case as a
strai ght-chain or branched al kylthio radical, such
as, for exanple, nmethylthio, ethylthio, propylthio,

oo . ! , 0
L ec?gﬁ{w %}ﬁiiegr’s, {ﬂﬁl%fél‘{)ﬂitug atllm (gﬁ%ggﬁré%{/ {Jk%sgﬁbge’ double bonds can be

col RAEH ottt By o eBhone e & B B S B AR
cl obptyl, cycl opentyl, cl,oh | or. cycl oheptyl,

cyQRnePE eYsiopeairay b ReRex e e PesiepienyL. pherely s inkige can
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al kyl ring that conprises 3-12 carbon atons and that
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that are the sane or different, such as, e.g.,

oxybenach sask fthe albenyh and abkény) svistituents aecsyralghathayl e branched,

there can be nentioned, e.g.: oxiranyl, oxethanyl,

whazby,ifoll exyinpleaghe folthiwiyg radicals arhiehne fviiyd Pebpen-1-yl, propen-2-yl,
pyrrolidinyl, dioxolanyl, imdazolidinyl,

butPiERT G, iblt-Deh-2-f] utatsnl1-yRbRer-bADRY ] 3 mEmyREQ izpaﬂ-Lryl, 2-
di t hi anyl, thionorpholinyl, piperazinyl, trithianyl,
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cont ai imthe ring, are defined as, for exanple,
bu§§g+ggﬂ%g%§ﬂg; such as cycl opropenyl, cycl obutenyl,

AL R A -
napql?huyl?,lb?ph%gynldan&r}g pgr(t)imtllgre, p énr;gl e bonds.

In each case, the heteroary! radical comprises 3-18 ring atoms and instead of
carbon can contain in the ring one or more heteroatoms that are the same or different,
such as oxygen, nitrogen or sulfur, and can be monocyclic, bicyclic or tricyclic and in
addition can be benzocondensed in each case.

For example, there can be mentioned: thienyl, furanyl, pyrrolyl, oxazolyl,
thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, triazolyl,
thiadiazolyl, etc. and benzo derivatives thereof, such as, e.g., benzofuranyl, benzothienyl,
benzoxazolyl, benzimidazolyl, indazolyl, indolyl, isoindolyl, etc.; or pyridyl, pyridazinyl,
pyrimidinyl, pyrazinyl, triazinyl, etc. and benzo derivatives thereof, such as, e.g.,
quinolyl, isoquinolyl, etc.; or azocinyl, indolizinyl, purinyl, etc., and benzo derivatives

thereof; or cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, naphthyridinyl,



Hal ogen is defined in each case as fluorine, chlorine,
brom ne or iodine. In each case, the al kenyl- and
al ki nyl substituents are straight-chain or branched,
wher eby, for exanple, the follow ng radicals are
meant: vinyl, propen-l-yl,1?ropen-2-yl,
but-I-en-1-yl, but-l-en-2-yi", but-2-en-1-yl,
but - 2-en-2-yl, 2-nethyl-prop-2-en-1-yl, 2-
q | = - en- 23 W\
PR i, caBERRT, FERRSL Shenadtir phdBipiiatiy, b idiingt, xanibensy,
-3ren-1-yl - and allyl. In each case, the aryl
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nappt hyl . bi phen and, in particular, phenyl. In each
casH aneRld %@E’e‘? HQVF‘E r‘réf‘d?}lé’é’l"?o&ﬁ?ﬂ)’ F%@Bat@lel%}iﬂi PRyt md
. and_instead of carbon can contain in the ring one or
InORRANIC DRESSArOHYAbIS a8 prlts, suelbas, Frs example ghe riadilesodutile alkaliatd
as oxygen, nitrogen or sulfur, and can be nonocyclic,
alkplingyearth salts; as welt sV imetlgrhalicaminaddiimethyhglneamibne, ethyl
benzocondensed in each case. For exanple, there can be
glucemink dpsok, 1i6hkeandibmink etRanplamimy giuebsaming x@é&¥ingl serinol, tris-
thi azolyl, im dazolyl, pyrazolyl, isoxazolyl,
hydr&0{-Hie 3 Pantino-metBhe Siihypropdnedidg Sbydk basé, Rh@ diadAd-1 5 4-
etc. and benzo derivatives thereof, such as, e.g.,
butagdtgslf ur anyl , benzot hi enyl, benzoxazol yl,
benzi m dazol yl, indazolyl, indolyl, isoindolyl, etc.;
or o . . ’ i ovr azi vl .
Bl broup AL e piy o U B Poggpajc and

triaziny ereo

. as. . e. i.nol yl., isoquinolyl., etc.: o zoci nyl .

inof sttt g M i oo RO i ol R sPpe aci

. thereof. ar .cinpglinyl, phthalazinyl, quinazolinyl,

c‘"&ﬁﬁcl‘fgfﬁ‘? faHmC 2 dAt hyri di nyl, 12 pteridinyl,
carbazol yl, acridinyl, phenazinyl, phenothiazinyl,
phehes s¢mpqunds ot generl formula (1),

in which

A stands for phenylene or thiophenylene,

B stands for a bond or for C;-C,-alkylene, C,-Cj,-alkenylene, C>-C,-
alkinylene, C3-Cg-cycloalkylene, Cs-Cyz-heterocycloalkylene, C3-C;,-
arylene or C3-Cyg-heteroarylene that is optionally substituted in one or
more places in the same way or differently with hydroxy, halogen, cyano,
nitro, C;-Cg-alkyl, C,-Cs-alkenyl, C,-Cq-alkinyl, C3-Cyo-cycloalkyl, C;-Cs-
hydroxyalkyl, C3-Cy,-aryl, C3-Cis-heteroaryl, -(CHy),-C3-Cyp-aryl,
-(CHy),-C5-Cys-heteroaryl, phenyl-(CHz),-R', -(CH,),PO3(R'%),,
-(CHz)pSO3R8 or with the group—NRgRg, —NRSCOR(),

~NR®CSR’, -NR®SOR’, -NR®SO,R’, -NR*CONR®R’, -NR®COOR’,



oxepi nyl, 1, 4-benzodi oxane, etc. If an acid group is

i ncl uded, the physiologically conpatible salts of
organic and inorganic bases are suitable as salts,
such as, for exanple, the readily soluble alkali and
al kaline-earth salts, as mq%l as N net hyl - gl ucam ne,
di net hyl gl ucam ne, ethyl glucam ne, |ysine,

1, 6- hexadi am ne, ethanol am ne, glucosam ne, sarcosine,

serinol , —NR*%N HINR Y NFFICINROR™ N bﬂi""@“’g 4-

am nopr opanedi ol’, Sovak base, and - am no-

but anet righ a cl g t 80,9
physi ol ogi caﬁqff 2%@?410‘1})' e sal t Og{x _%g‘% _‘ﬁﬁa?NR R,

I nor gani sas, yydrachl ori ¢

aci d, QF% (%?ﬂ %ghigﬁ% ?gﬁgg?d_SRdthBgo%eﬂﬁ

and tarHa[ a. Those conpounds of genera

f or g Yo ')eac ??emeB‘H‘dﬁP@t frms apgtherpstand foepwey gon, sulfur or
thlopheg%lene B st ands f?r a bond or for

C - C12- ok ihe&rap Eﬁ» G1-NRa [ (KEhy o '0-C20MRY-, =CR°R, =C=0,
al ki nyl ene, C3-C8-cycl oal kyl ene,

C3- C12- e, 50 =504, k@@, -OCROFH] 5030y L(B%D)Q ES(0).0-,
C3-Cl18-heteroarylene that is optionally substituted in

one or -0S(@)p-GOBNRI, N(CBRY2AMR(CBORYL, N((f(ﬁﬁk*}(‘?sJ WRéCO-,
Wi t h hydr oxy, halogen cyano, nitro, Cl-C6-al

C2- C6- al-onNR - CRREE(@Y0K] TYNRECINRIOGS. CYGHOIRK Y |NR8C 0-
Cl- C6- hydr oxyal kyl , cnz aryl, C3-C18- heteroaryF

CH2) P- ConNRE2- .. t
pgenyl) ( CH2) p- RI?%WSI CHZZ) PPCB%@%\?WF g—@?%m% or
with t hQNWéBRRN?W‘fCSNY@,QWSONR% “NR®SO,NR’.,

-NR*C(O)NR’- or -NR*C(S)NR’-,

R' and R’, in each case independently of one another, stand for hydrogen,
hydroxy, halogen, nitro, cyano, C;-Cs-alkyl, C;-Cg-alkenyl, C1-Ce-alkinyl,
C3-Cyo-cycloalkyl, C;-Cyz-aryl, C3-Cig-heteroaryl or for the group -C;-Ce-
alkyloxy-C;-Cg-alkyloxy, -(CH,),-C3-Cy,-aryl, ~-(CHy)p-C3-Cs-heteroaryl,

phenyl-(CH,),-R'’, -(CH,),PO3(R'),, -NR®R®, -NR®COR?,

—NR®CSR’,-NR®SOR’, -NR®SO,R’, -NR!CONR’R', -NR!COOR’,

~NR®C(NH)NR’R'’, -NR®CSNR’R"’, -NR*SONR’R"",

-NR*SO,NR’R'’, -COR® -CSR® -S(0)R®, —~S(OYNH)R?, ~S(O),R?,

~S(0):NR°R’, ~S(0),N=CH-NR®R®,-SO;R®, -CO,H, —CO,R®,

—CONR’R’, ~-CSNR®R’, —SR® or -CR}(OH)-R’, or for C;-Cyo-alkyl, C,-

Cio-alkenyl, C,-Cjp-alkinyl, C5-Cyp-cycloalkyl, C3-Cyz-aryl or C3-Cg-

heteroaryl that is substituted in one or more places in the same way or



- NRBCSR9, -NR8SCR9, -NR SO02R9, -NRBCONRSRI, -NR
80O0CR9, 13 - NRBC( NH) NROR10, - NRB8CSNRIRI U,

- NRBSONROR10, - NR8SO2NROR10, -COR8, -CSRS, -S(O) RS,
-S(O 2R8, -S(O 2NR8R9, -SOB3R8, -CO2R8, - CONRSRO,
-CSNRBR9, -SR8 or -CRB(OH)-R9, X and Y, in each case

i ndependently of one another stand for oxygen, sulfur
or for the group -NR'- -NRll(CHZ) -NR110-,

: (&\;(Ré)l' : diﬁg?ﬁ% yitﬁ@?)&: %:%%égggoﬁﬁggeng%&:with the group
%28- Nﬂﬂkggé?ge(ghen ]%}9 cyclo@&@\l %? &g,@:@g{\l Rﬁggdafyl,

i gl(R ?))Cg(N)( &ﬂf{@y %S &gﬁ% (%%g}ngQ&R@eteroarmmonally can
- NRBSONR9-, - NR' SO02NR9-, - NR8C(O) NR9- or

- NR3C( S)tarabstityted Hifene R morg plagesin tha seme wap pedifferenily wish
one anot her, stand for hydrogen, hydroxy, hal ogen,
nitro, clyﬂmasn, hpdrog8, Gi-Ky-RIkyICCs Ca-adioxg oy iwith the group -CF; or
d -C6-al kinyl, C3-Cl0-cycloal kyl, C3-Cl2-aryl,

C3- C18- h&xGr;paudythe ixig dfals-Clyeydoalkyl anCihe@~Cqo-alkyl optionally
al kyl oxy- Cl1- C6- al kyl oxy, -(CH2)P C3-Cl2-aryl,

- ( CH2) p-&ad bEhternfi ng! oRORINY
- (CH2) PPCB( R1) °2 ; NF\]’%&‘ of KIIRS CCRQéen( ﬁlggg)en aﬁ@@r sulfur atoms

- NR8SQO2
NRBCONOHID %d by O S Nm%\g%%swmmd/ or
- CSRB, - %p@)ﬁﬁ}y oneoProh AdiBie oY R contained in the ring,

R? stands for hydrogen or C;-Cy-alkyl,

R} stands for hydrogen, halogen, nitro, cyano, C;-Cjy-alkyl, halo-C;-C;g-
alkyl, C>-Cp-alkenyl, C,-Cyp-alkinyl, C3-Cyo-cycloalkyl, hydroxy, C;-Cs-
alkoxy, C;-Cg-alkylthio, amino, -NH-(CH,),-Cs-Co-cycloalkyl, C;-Cg-
hydroxyalkyl, C;-Cs-alkoxy-C;-Cs-alkyl, C;-Cs-alkoxy-C;-Cs-alkoxy-C;-
Ce-alkyl, -NHC;-Cg-alkyl, -N(C;-Cs-alkyl),, -SO(C1-Cs-alkyl) -SO(C;-
Ce-alkyl), C;-Cs-alkanoyl, -CONR®R’, -COR'’, C,-C-alkylOAc, carboxy,
Cs-Cyp-aryl, C5-Cis-heteroaryl, -(CHy),- C3-Cyp-aryl, -(CHy),- C3-Cis-
heteroaryl, phenyl-(CH,),-R'?, -(CH,),PO3(R!®), or for the group -NR®R’,
or for C;-Cyp-alkyl, C»-Cyo-alkenyl, C,-Cyp-alkinyl, C3-Cyp-cycloalkyl, Cs-
Ciz-aryl or C5-Cyg-heteroaryl that is substituted in one or more places in
the same way or differently with hydroxy, halogen, C;-Cs-alkoxy, C;-Cs-
alkylthio, amino, cyano, C;-Ce-alkyl, -NH-(CH,),-Cs-Co-cycloalkyl, Cs-

Cio-cycloalkyl, C;-Cs-hydroxyalkyl, C,-Cs-alkenyl, C,-Cg-alkinyl, C;-Ce-



- S(O) 2NR8R9, - S( 0O 2N=CH NR8R9, -S03R8, -CO2H, - CO2RS,
- CONRBR9, -CSNR8R9, -SR8 or -CR8(OH)-R9, or for

Cl- C10-al kyl, C2- Ci111-al kenyl, C2-C10-al ki nyl,

C3- C10-cycl oal kyl, C3-Cl2-aryl or C3-Cl8- heteroaryl

that is substituted in one lgr nore places in the sane
way or 14 differently w th hydroxy, Cl-C6-al koxy,

hal ogen, phenyl or with the group -NR3R4, and the

phenyl , apkyd . velg.e - -Cy-
C3- C18- h%?%"?o%r %?&9—’ F&d@ﬂ,@&g} Zc?fg"%xgyflclacr?da“-‘y(lo%%l Cs
C3-C18-h r Ihsal f iengll e

subst  t LB TRChe Y Bhod BRet el e By GG

di fferent it o) hydr.oxy, . Cl - C6- al ky] ,

Cl- C6- al ﬂ%w ‘&0100@%14 @Rgréuﬁﬁ'ﬁ 104G, Carbos§ - Curraryl, Co-
the ring _of C3-C o-c%/*cl oal kyl and the Cl-d o-al kyl

opt i onal $y-heteEinte(FHerGuptad hfCHne GrCrdieteroaryl, phenyl-
nitrogen, oxygen and/or sylfur atoms and/or can be
interr UF([Cé-B)pB% offeHDsPOROR €)2 0Cwith drecgrpep + R 1Rie and rie phenyl,
and/or optionally one or nore doubl e bonds can be

cont ai neGs-Cn-dyblealkyl §;-(R2argt, £hd s-heterolnyt) - (@), @;-Cy,-aryl
d-do-alkyl, R3 stands for hydrogen, hal ogen, nitro,

cyano, GrdQCHA-ICY!ICis-hak@afl it§difoptiohd ! can be substituted in one
C2-d o-al kenyl, C2-d o-al ki nyl, - o-cycl oal kyl

hydr oxy, orlorEpracddl il SreYsamEwa$or aleteydntiP Wi 31580 h ;
NH (CH2) p ég-séco-’cycl oal kf?,%r Cl- Cb- ph_yonr oxFarigfiroxy, G

Q - C6- al K0y G- E8ambLY lor with th -CF; or - i
Cl- C6- al Koxy"~- CI1- %?al d)?)r/y%?- CC%P%H I?yFIB,or OCE;, and the ring of

St or e Kpgrelei SRR O o SRR b e
- C6-al blgryc)ln%% mogear{iprgé%’, oxygen, and/or sulfur atoms and/or can be
interrupted by one or more =C=0 groups in the ring and/or optionally one
or more possible double bonds can be contained in the ring,
R* stands for hydrogen, halogen or C;-Cy-alkyl,
R% R, R,
R, R
and R", in each case independently of one another, stand for hydrogen or for
C1-Cro-alkyl, Co-Cyp-alkenyl, C,-Cyg-alkinyl, C3-Cyg-cycloalkyl, C3-Cya-
aryl or C3-Cyg-heteroaryl that is optionally substituted in one or more
places in the same way or differently with hydroxy, halogen, C;-C,-
alkoxy, C;-Cs-alkylthio, amino, cyano, C;-Cg-alkyl, -NH-(CH;)p-C3-Cyo-
cycloalkyl, Cs-Cyg-cycloalkyl, C;-Cg-hydroxyalkyl, C,-Cs-alkenyl, C-Cg-

alkinyl, C;-Cs-alkoxy-C;-Ce-alkyl, C-Cg-alkoxy-C;-Cg-alkoxy-C-Ce-



C3-Cl2-aryl, C3-Cl S-heteroaryl, -(CH2)P C3-Cl2-aryl,
-(CH2) P C3-C18- heteroaryl, phenyl-(CH2)P R10,

-(CH2) pP3(R1)2 or for the group -NR8R9, or for

Cl-d o-al kyl, C2-d o-al kenyl, C2-d o-al ki nyl,

C3- C10-cycl oal kyl, C3- Cil2- gryl or C3-Cl S-heteroaryl
that is substltuted in one or nore places in the sane
way or differently with hydroxy, hal ogen,

Cl - C6-al f ] | k
02 e G R IO G ARy 501 o

e T o Ay Ly,
Akl al‘ii(@f e E%?‘im%&vgo@ﬁc@ zﬁwwﬁ\' HEHSB Cs-Cis-

-S02(Cl - C6- al kyl%eg - COR10,
Cl - C6- alhelA r@sﬂ P Vb@@a)p &3 &@Ez)al?(%(R lz@r Wik the group
ClS-heterogryl, -(CH)P C3-Cl2-aryl, -(CH2)p-

C3- C18- h'@f%%:&mﬂlthe WEH}/CS Cizpciom L @3-Cio-aryl, Cs-Cig-
-(CH2) PPOB(R10)2 or with the group -NR8R9 ; and the
phenyl , he@3eatylo-(C¥k),dat®yaryl @8d QCH2)a1Gs#C1s-heteroaryl itself
C3-C18- heteroaryl, -(CH2)p- C3-Cl2-aryl and -(CH2)P-
C3- C18- hapriefidlyragh b kststifutediih b éd thore plitedia tiddasieiviaytogd
in one or nore places in the sane way or differently

wi th hal pgaenty Wik 8XYgen &, Joylalky e, (8- Akd$ X ¥ Wit th
with the group)h\vCF o% &:F@@r r11 thg rllng6 of&@ e ©

C3- Clo- %ﬁﬁpﬁéﬂt GO, hiEnERn L0 Rl &&HMQEJ h¥ Cc@m-

be inte y oné or rog

and/ or S lﬂlgg[)tlcﬂltaﬁg‘é nal;]ediél%;ru?t%g b? glﬁ%(}rn x%c?r[a rn#P { grglqp(éye%na%d/or

or nore rou or o
?Ir ngor © dfsP zlttgrlnse agg}cj)rb Ica(:f‘l b%qrrlltgrsmp & bybgneco?rrlrtloarltla nSdO groups m
the ring and/or optionally one or more possible double bonds can be
contained in the ring,
m stands for O to 8, and
n and p stand for 0 to 6,
as well as isomers, diastereomers, enantiomers and salts thereof,
are especially effective.
Those compounds of general formula (I)
in which
A stands for phenylene or thiophenylene,

B stands for a bond or for C;-Cy;-alkylene, Cs5-Cg-cycloalkylene or Cs-Cy,-



R4 stands for hydrogen, hal ogen or Cl-C4-alkyl, 6 7 8
R RR RO, Rl and Rll, in each case independently of
one anot her, stand for hydrogen or for Ci1-Cl -alkyl,
C2-d o-al kenyl, C2-d o-al kinyl, C3-d o-cycl oal kyl
C3-Cl2- aryl or C3-Cl8-heteroaryl that is optionally
substituted in one or nore 'places in the sane way or
differently with hydroxy, hal ogen, Cl-Cl2- al koxy,

-Cﬁl H-OB Cla-l||2 ?rgiegg h%& lg?)ﬂl%llgg?ﬂ%;t}ﬁl’teo%:ogg gﬂgé%:é pl?ﬁeﬁlq the same
g%_ g_ 2?’% o}iély @k}%ﬂy %h ﬁ?&r%;( K y(jlﬁ’-allg:% 8§C6-ﬁyc&(rox3yallkyl or

d - Co6- al l@i% %‘6 (96- al koxy a-C6 16 al kyl,

_NHCL- Cs- &Ry N(o C6-al kyl )2, -SO(CL-C6-al kyl),
-S02(CL-C6- al kyl) - C6- al kanoyl , - CONRSR9, - CORL,

a - & |‘i<9ﬂr e9sh Ca%aF%Rsﬂentlmf @fzmaﬁhyrl, stand for oxygen or for the
C3- C8- heteroahbégl, - G3-Cl12- aryl, -(CH2)p-

C3- C18- grever ryl—NRpHéHw, -CONR~ :S®NR®- or -NR'CONR?-,
-(CH2) pPO3(R10)2 or with the group -NRBR9, and the
pheRy and K3 irGiach pase dadepyridentGBofGh2 anotyr, staint 61 8ydrogen,

het eroaryl, -(CH2)p-C3-Cl2-aryl and

- (CH2) p- mogSih&nh&t(Blt@@ilkM bt BELNRAIIDLE, 00241k Mo SRl l2g-
substituted in one or nore places in the sane way or

dlfferenglkyioﬂy&ngagkzpméw hydr oxy, d -C6-al kyl,
Cl - C6-al koxy,” or with thé group -CF3 or -OCF3, and

t her?i nosofds g}-h%lq,-ggﬁ/’cl oal kyl and the Cl1-C10-
R>  stands for hydrogen, halogen, cyano, C;-Cig-alkyl or -CONR®R?,
R* stands for hydrogen,
R,
R9
and R", in each case independently of one another, stand for hydrogen or for

Ci-Cyp-alkyl,
m stands for O to 4, and
p stands for O to 6,
as well as isomers, diastereomers, enantiomers and salts thereof,
are especially effective.

Those compounds of general formula (I), in which

A stands for phenylene,

B stands for a bond or for C-Cy,-alkylene, cyclohexylene or phenylene that



al kyl optionally can be interrupted by one or nore
ni trogen, oxgyen and/or sulfur atons, and/or can be
interrupted by one or nore =C=0O groups in the ring
and/ or optionally one or nore possible double bonds
can be contained in the rigg, mstands for 0 to 8,
and n and p stand for O to 6, as well as isoners,

di astereoners, enantioners and salts thereof, are

especi al fs?byﬁ&?aﬁ?%l?ﬁ?hutémﬂ%ﬁe gf;ﬂ?%#ﬂ%ﬁs fﬁftrgga%r%y or

formul a ( A stan enyl ene or

a - Qua: oG SRy o RN Crbrbiogaton

aryl ene tEﬁt .S optionally substituted in one or nore
pl aces i WoHRSOaB e way or differently w th hydroxy,
a-6-al kyl , Cl- C6- hydroxyal kyl or  -(CH2) PSOBR8 , X
andXy, insds&er axygen arierdheaenn tCONBS-, sENRioether

st and foguéxygeg or for the group -NR'-, -NR'(CH2) -,

- CONR8- , - » or -NRBCONR9-, RI and R5, in each
case i ndependently of one another, stand for hydrogen,
hal ¥gen, stanids far,oxgken@6 farl the grouprNRB¥, - NRSRO,

- C1- C6- al kyl oxy- C1- C6- al kyl oxy or -S(0O) 2NR8R9,

R' and R, in each case independently of one another, stand for hydrogen, amino,
halogen, nitro, C,-Cg-alkyl, or for the group —NR8R9, -C1-Ce-alkyloxy-C;-
Cs-alkyloxy or —S(0),NR®R’,

R? stands for hydrogen,

R’ stands for hydrogen, halogen, cyano, C;-Cyy-alkyl, or -CONR8R9,

R*  stands for hydrogen,

R® R’ and R", in each case independently of one another, stand for hydrogen or
for methyl or isobutyl,

m stands for O to 4, and

p stands for 0 to 6,

as well as isomers, diastereomers, enantiomers, and salts thereof,
are selected.
In addition, those compounds of general formula (I), in which
A stands for phenylene,
B stands for a bond or for C;-C,-alkylene that is optionally substituted in
one or more places in the same way or differently with hydroxy, C;-Cs-

hydroxyalkyl or -(CH,)SO;R®,



R2 stands for hydrogen, R3 stands for hydrogen,

hal ogen, cyano, O -C o-al kyl or -CONR8R9, R4 stands
for hydrogen, R8 , RO and Rl1l, in each case

i ndependently of one another, stand for hydrogen or
for d-Cl0-alkyl, mstands,for O to 4, and p stands
for O to 6, as well as isoners, diastereoners,
enantioners and salts thereof, are especially

effgctivy gpmik 9

whi gh Asq%r%dg%g%%?' %’q‘rggﬁ‘épr}g?%'%p dIr or a l{)ohd or
for, CI C 2 Ene 1I10hexyl ene or phenyl ene t hat

18 s opsf %rSB%tI uted in one or nore places in

tCIh e&ga%rae &é\;\? eaé; czég Inr{g{;géxggé}iyly %ng gpotxer(ﬁ(éﬁfmogen,)@mino,
stands for oxygen or for the roup .- CC]\IR8 - SO2NR8-
or - NRS@t9gra,-nitro or for the group —S O)LNR®R’,

R? stands for hydrogen,

R’ stands for halogen or cyano,

R*  stands for hydrogen,

R®, R” and R"' in each case stand for hydrogen, and

m stands for 0 to 4,

as well as isomers, diastereomers, enantiomers and salts thereof,

are selected.

In particular, those compounds of general formula (I), in which

A stands for thiophenylene,

B stands for a bond or for C;-Cy»-alkylene,

X stands for the group -SO,NR®-,

Y stands for the group -NR!!-,

R’ stands for halogen,

R, R, R, R,

R®, R” and R!! in each case stand for hydrogen,

m stands for O to 2,

as well as isomers, diastereomers, enantiomers and salts thereof,

are selected.



Y stands for oxygen or for the group -NR'-, Rl and R5,
in each case independently of one another, stand for
hydrogen, am no, halogen, nitro, O -C6-alkyl, or for
the group -NR8R9, -Cl-C6-al kyl oxy-d - C6-al kyl oxy or
-S(0O) 2NR8R9, R2 stands for ,hydrogen, R3 stands for
hydr ogen, hal ogen, cyano, -C ()-al kyl, or -CONRBR9,
R4 stands for hydrogen, R8, RO and Rl1l, in each case

i nd hydr ogen or
orﬁ%@ﬁ@p‘f huhd fat P8 E/cfl{ﬂﬂém enerdf Affluib 3" P o %o o
stands for Oto 6, as well as isoners, diastereoners,
enantioners, and salts thereof, aresselected. In

addi tion, those conpounds of generaf foggmula (1), in
which A stands for phenylene, B gtaneS fdr a bond or
for Cl-Cl2-al kylene that is gpti N substituted in
one or nore places in tR ; di fferently with

hydr oxy, Cl-C6- hydroxyal Kyl - (CH2) StBR8, 19 X
stands for oxygen or for the group - SORKR8- or
-NRBCONR9- , Y stands fpr bRe group - MR11-,
I
R4
RS
0,
in which
A stands for C3-Cz-arylene or Cs-Cjg-heteroarylene,

B stands for a bond or for C;-Ciz-alkylene, C,-Cyz-alkenylene, Cp-Ca-
alkinylene, C;-Cg-cycloalkylene, C;3-C,-heterocycloalkylene, Cs-Cip-
arylene or C3-Cis-heteroarylene that is optionally substituted in one or
more places in the same way or differently with hydroxy, halogen, cyano,
nitro, C;-Cs-alkyl, C,-Ce-alkenyl, C,-Cs-alkinyl, C3-C;¢-cycloalkyl, Cy-Cs-
hydroxyalkyl, C;-Cyz-aryl, C3-C;g-heteroaryl, -(CHy),-C3-Cyz-aryl,
-(CHy)p-C3-Cig-heteroaryl, phenyl-(CHz)p-Rw, -(CH2),,P03(R1°)2 or with
the group-NR®R’, -NR®*COR®, -NR8CSR’,~NR®SOR’, ~NR®SO,R’,
~NR®CONR®R’,-NR®COOR®, -NR!C(NH)NR’R'®, -NR®CSNR’R"*,
~NR*SONR’R'’, -NR¥SO,NR’R", -COR® -CSR® —S(O)R®, -S(0),R?,
—S(0O):LNR®R’, ;803R8, ~CO,R®, ~CONR®R?, -CSNR®R’, -SR® or
-CR¥OH)-R’,

Xand Y, in each case independently of one another, stand for oxygen, sulfur or



R and R5, in each case independently of one another,
stand for hydrogen, am no, halogen, nitro or for the
group -S(0O 2NR8R9, R2 stands for hydrogen, R3 stands
for hal ogen or cyano, R4 stands for hydrogen, R8, R9
and R' in each case stand f,or hydrogen, and m stands
for O to 4, as well as isoners, diastereoners,
enantioners and salts thereof, are selected. In

parti cul gf ipet e gRIR! 5 enesaisn? UAIH a (o) _qhn
whi ch Aﬁ"s%hae ds f or t’h%ﬁZhﬁNe%e,’ s%‘dnéjﬁ’or(gg b(S)d%bI
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as isoners, diastergeonmers, enantiomers and saltsg
t her eof , OGINR'seNECE8@ - SHNR’-, -NR'SO-, -SO:NR™-, -NR°SO;-,

-NR®*CONR’-, -NR®CSNR’-, -NR8SONR’-, -NR®SO,NR’-,
-NR®C(O)NR’- or -NR*C(S)NR’-,

R' and R’, in each case independently of one another, stand for hydrogen,
hydroxy, halogen, nitro, cyano, C;-Cs-alkyl, C;-Cs-alkenyl, C;-Cs-alkinyl,
C5-Cho-cycloalkyl, C5-Cyz-aryl, C3-Cyg-heteroaryl or for the group -(CHy),-
C5-Ciz-aryl, -(CH2),-C;3-Cys-heteroaryl, phenyl-(CHz)p-Rm,
-(CH2),PO3(R'%),, -NR®R®, -NR®COR®, -NR®CSR’,
~NR’SOR’, -NR®SO;R’, -NR®*CONR’R’, -NR®COOR’,
_NR®C(NH)NR’R', -NR®CSNR’R!’, -NR®SONR’R*,
~NR*SO,NR’R", -COR® -CSR® —S(O)R?, —S(0),R?,

—S(0):NR*R’, ~SO3R®, —CO,H, ~CO,R®, -CONR®R®,

~CSNR®R’, -SR® or -CR¥OH)-R?, or for C;-Cyg-alkyl, C-Cyg-alkenyl,
C,-Cp-alkinyl, C3-C;o-cycloalkyl, C3-Cyz-ary! or C;-Cg-heteroaryl that is
substituted in one or more places in the same way or differently with
hydroxy, C,-Cs-alkoxy, halogen, phenyl or with the group -NR’R?, and the
phenyl, C5-Cyp-cycloalkyl, C3-Cyz-aryl, Cs-Cg-heteroaryl, -(CH;),-Cs-Ciz-
aryl and -(CHy),- Cs-Cys-heteroaryl itself optionally can be substituted in
one or more places in the same way or differently with halogen, hydroxy,

C-Cs-alkyl, C,-Ce-alkoxy, or with the group -CF; or -OCF;, and the ring



It was al so found that conpounds of general fornula I
in which A stands for C3-Cl2-aryl ene or

C3-C18- heteroaryl ene, B stands for a bond or for

Cl - Cl12- al kyl ene, C2-Cl12-al kenyl ene, C2-Cl2-

al ki nyl ene, C3-C8-cyc|oalk¥£ene,

C3- Cl12- het erocycl oal kyl ene,”C3- C12- aryl ene or
C3-Cl18-heteroarylene that is optionally substituted in

one or 59§§F?.F§q9§%loiaﬁ(y} pned tﬁ@ﬁ?—ﬁﬁlgﬁ%@ﬂb@ﬂf?ﬂ 1'2 ?’nterrupted

wi th hydro gen, “cyano,

C2- C6- al kenyl , C2-C6- al ki nyl , - Cl-cycl oal kyl , Cl - C6-
hydr oxy a‘F’k?ffe, or &?fac'g'-os% p{(ygég _a%/ er ?’r’éﬁ‘gi’%ﬁ‘? 91“?//” can be
-(CH2) p-C3-Cl2-aryl, -(CH2)p-C3-Cl8-heteroaryl,

phenyl - (\Bf§5yprekby one piappre, Boppin dhe fjpg 4nd/of gptionally one
group- NR8R9, -NRBCOR9, -NRBCSR9, -NR8SOR9, -NR8SO2R9,

- NRSCONRSF0re RESShtaimible- horgo e mained in tRRBESNROR10,

- NRBSONROR10, - NR SO02NROR10, - CORE, - CSRS8, - S(O RS,

- S( Bj 2R8stands Sr@yandgaiRer, C~-SR3M;1, - CO2R8, - CONRSRO,
-CSNRSR9, -SRS or -CR8(OH)-R9, X and Y, in each case

i ndRpendgatids Yordlyd@gen, AAREEE hitros ERme, € 0C, XY &RI0-SUE T
or 21 for the groﬁ’g =NR1%, -NR"G@,“ (]\IRllol =CI§6R%, fm
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hydroxyalkyl, C;-Cs-alkoxy-C;-Cs-alkyl, C;-Cs-alkoxy-C;-Cs-alkoxy-C;-
Ce-alkyl, -NHC;-Cs-alkyl, -N(C;-Cs-alkyl),, -SO(C,-Cg-alkyl) -SO»(C;-
Cs-alkyl), C1-Cs-alkanoyl, -CONR®R’, -COR", C,-Cs-alkylOAc, carboxy,
Cs-Ciz-aryl, C3-Cys-heteroaryl, -(CHy),- C3-Ciz-aryl, -(CHy),- C5-Cyg-
heteroaryl, phcnyl-(CHz)p-Rm, -(CHg)pPO3(R10)2 or for the group -NR®*R®,
or for C;-Cyp-alkyl, C,-Cyo-alkenyl, C,-Cyo-alkinyl, C3-C;p-cycloalkyl, Cs-
C;z-aryi or C;5-Cys-heteroaryl that is substituted in one or more places in
the same way or differently with hydroxy, halogen, C;-Cs-alkoxy, C;-Cs-
alkylthio, amino, cyano, C,-Cs-alkyl, -NH-(CH3),-C5-Cyp-cycloalkyl, C;-
Cio-cycloalkyl, C;-Cg-hydroxyalkyl, C,-Cs-alkenyl, C,-Cs-alkinyl, C;-Cg-
alkoxy-C;-Ce-alkyl, C;-Ce-alkoxy-C;-Cg-alkoxy-C;-Cg-alkyl, -NHC;-Cs-
alkyl, -N(C,-Cs-alkyl),, -SO(C;-Cs-alkyl), -SO,(C;-Cs-alkyl), C;-Cs-
alkanoyl, -CONR®R’, -COR", C;-Cs-alkylOAc, carboxy, Cs-Cyp-aryl, Cs-
Cig-heteroaryl, -(CHa)p- C3-Ca-aryl, -(CHy),- C3-Cig-heteroaryl, phenyl-

(CHz)p-Rm, —(CHz)pPO3(R1°)2 or with the group —NR8R9, and the phenyl,



- NRBCONR9-, - NRBCSNR9-, - NR8SONR9-, - NRB8SO2NR9-,
-NRBC(O) NR9- or -NRBC(S)NR9-, Rl and R5, in each case
i ndependently of one another, stand for hydrogen,
hydr oxy, hal ogen, nitro, cyano, Cl-C6-alkyl,

d - C6- al kenyl, Cl-C6-al kiny],, C3-d o-cycloal kyl,
C3-Cl2-aryl, C3-Cl8-heterodryl or for the group
-(CH2)p (C3-Cl2-aryl, -(CH2)p C3-Cl8-heteroaryl,

GOTHETS: LT ol R 1 e
APBCC  MRCAI AE SENTRG R

-S(O) 2R8, - @%}(QJI) 2NR8R9, - SO03R8, -CO2H, - CO2RS,
- CONRSROMOE@RigRERghe samyesway; or_dififgrenty) witiphalegen kyrdroxy, Ci-Ce-
a -Clo-al kyl, C2-dC o-al kenyl, C2-Clo-al ki nyl,
C3- d o- cykYloai-kyplkoxs ocwithdhegrouy -(F3 0CIQCHe bt haripg of the
that is substituted in one or nore places in the sane
way or dCf-Cerayniohlkylunidihe Gy ioeatlyl opfier@ly ahikisexipterrupted by
hal ogen, phenyl or with the group -NR3R4, and the
phenyl , &@B-ochreyiabgal kyygen Gid/6xlsdifar 3tbms and/or can be
C3-C18- heteroaryl, -(CH2)p-C3-Cl12- aryl and -(CH2)p
C3- C18- higte@rispRa By oh i i i ki

ARABY ohd S&hbreORE @%?dubyuﬁﬂgnﬁgaﬁi{‘mgﬁ@qme

in one or nore places in the sane way or di

wi th hal QGfdte pBRiOIhble BohalBi inSd i TRe ghjoxy. or
with the gr oﬁg -CF3 or e_%%n?gﬁ%{nﬁg%}nﬁge gbg’

R* stands for hydrogen, halogen or C;-C;-alkyl,

R% R7,R?,

R?, R

and R", in each case independently of one another, stand for hydrogen or for
C1-Cyo-alkyl, Co-Cyp-alkenyl, C,-Cyg-alkinyl, C3-Cyg-cycloalkyl, C3-Ci,-
aryl or C3-C,s-heteroaryl that is optionally substituted in one or more
places in the same way or differently with hydroxy, halogen, C,-Ci,-
alkoxy, C,-Ce-alkylthio, amino, cyano, C;-Cs-alkyl, -NH-(CH,),-C3-Co-
cycloalkyl, C5-Cyg-cycloalkyl, C,-Cs-hydroxyalkyl, C,-Cs-alkenyl, C,-Ce-
alkinyl, C;-Cs-alkoxy-C;-Ce-alkyl, C,-Cs-alkoxy-C;-Cs-alkoxy-C;-Cs-
alkyl, -NHC,;-Cg-alkyl, -N(C;-Cs-alkyl),, -SO(C;-Cg-alkyl) -SO(C;-Cs-
alkyl), C;-Cg-alkanoyl, -CONR®R’, -COR", C;-Cs-alkylOAc, carboxy,
Cs-Cyz-aryl, C3-Cg-heteroaryl, -(CH,),- C3-Cyz-aryl, -(CHz),- C3-Cs-

heteroaryl, phenyl-(CHy),-R ', -(CH,),PO3(R '), or with the group



of the C3-d o-cycloal kyl and the Cl-C O al kyl
optionally can be interrupted by one or nore

ni trogen, oxygen and/or sulfur atons and/or can be
interrupted by one or nore =C=0 groups in the ring
and/or optionally one or npre possible double bonds
can be contained in the ring, R 2 stands for hydrogen
or C-ClOalkyl, R 3 stands for hydrogen, halogen

t WNRIR h
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-N(Cl -C6-.al kYl)2, -SO(Cl-C6- Té - S02(

C6- al ky| qlffgpm@gwgp kalpgsn hydrwﬁé -alkyl, C1 C6 alkoxy, or with the
-COR O C -C6-al kyl OAc, car boxy

C3- O 2 a8rgup €F o DG ancythe ymg of (hedR Gre-cYs2oality? and thee C-

-(CH2) p- C3-Cl18- heteroaryl, phenYl-(CH2)p-R O

- (CH2) pﬁ%(amybymmnaﬂpcammémgmpd byNbheSorRegre nidrfogémoxygen

d -d o-al kyl, C2-d o- al kenyl , C2-d o-al ki nyl , C3-C o- cycl

oal kyl , Giid/oChRfu aydmsD iikdBer@GAB bé Rite@rupaidybly dnBat mofe =C=0

substituted in one or nore places in the sane way or

di f f er engrbyps\ih tHe rhl‘gdlhﬂﬁéyodﬁh)%gﬂ))g&ﬁ (lﬁ;lm(ﬁ;@p@éslf)@(d’oubg tokhls
al ky

al kyl t hi o, am no, cyano,

N ( CriakRaCRodiahis AL AALKY
d o-cycl oal kyl , d - C6- hydr oxyal kyI C2- C6- al kenyl , C2- C6-
al kjnyl

aI Ky~ o 100008 9. o5 al koxy- O - C6- al koxy- O - 06- al k

d?ﬂwa&fﬁ ﬁ' ké/l -N(Cl - C6-al kYl ) 2,
400,

SOZ(CI C6- aI kyl), Cl -C6- al kanoyl
Fi9 C6- al kl}/
Car?)gdy&; aégs_oe}eés_, }a§t|ereeg1_ers, ) antlomers and salts thereof, overcome the

known drawbacks.

In particular selected therefrom are compounds of general formula (1), in which

A stands for phenylene or thiophenylene,

B stands for C;-Cy;-alkylene that is optionally substituted in one or more
places in the same way or differently with hydroxy, C;-Cs-alkyl or C;-Cs-
hydroxyalkyl,

X and Y, in each case independently of one another, stand for oxygen or for the
group =NR'!, -NR®CO-, -CONR®., -SO,NR®- or -NR?SO,-,

R'and R’, in each case independently of one another, stand for hydrogen or for
the group —-SO,NR°R’,

R®>  stands for hydrogen,



Cl18-heteroaryl, -(CH2)p- C3-C 2-aryl, -(CH2)p-

C3-Cl 8-heteroaryl, phenyl- (CH2~-R (),

-(CH2) pPB(RI O 20r with the group -NR8R9, and the
phenyl, 23 C3-C10-cycl oal kyl, C3-Cl2-aryl,

C3- C18- heteroaryl, -(CH2)p-£3-Cl2-aryl and

-(CH2) p-C3-Ci S-heteroaryl itself optionally can be
substituted in one or nore places in the same way or
di fhere Wi Xy, Cl -

G- G- o1 s e o RER MR IR Ve o o
ring of theyr&d- G o-cycloal kyl and the Cl-Cl10-al kyl
optionally can be interrupted by one or nore ]
nitropgen X n.and/or sul fur atonms and/or can be

i nt r?ups’ttaé‘gsﬁ(%%éfﬂré’ggi’ nore =C=0O groups in the ring
and/pr optionally one or nore possible double bonds
can ék))%“d E}P"&P‘ﬁfé’d%fyﬁmgﬂb ring, R4 stands for hydrogen,
hal ogen or G -C4-alkyl, 6 7 8 RR R RO Rl and R11,
i n Bach stade fqrhydieemieniciGs-gdkylone anot her, stand for
hydrogen or for d-d o-alkyl, C2-d o-al kenyl,

C2-1@l o- adtdaidmydr 0 t€8; £40- cycl oal kyl , C3-Cl2- aryl or
C3-Cl18-heteroaryl that is optionally substituted in
onenor mndnds fqploacés in the sanme way or differently

wi t h hydroxy, hal ogen, Cl-Cl2- al koxy,

C1- £s6well d6)ddnktire) diasidtddmhersS YidNQomérd ahdsatk ekeof - NH ( CH2) P
C3- C10- cycl oal kyl, C3-C10-cycl oal kyl

Cl- (Pnelpreduetiybkink corfpounBs & éf:ﬁ&)ﬁ fordrdia (I:Q(':cording to the

invention is not described, the latter is carried out analogously to known methods.

The structural determination of the macrocyclic fragrances Muskon and Zibeton
by Ruzicka ((a) Ruzicka, L. Helv. Chim. Acta 1926, 9, 715. (b) Ruzicka, L. Helv. Chim.
Acta 1926, 9, 249) in 1926 marks the beginning of the chemistry of macrocyclic
compounds.

In general, medium (8- to 11-membered) and large (= 12-membered) rings are
referred to as macrocyclic compounds. The established processes for synthesis of
macrocyclic compounds are partially based on ring enlargement reactions (Hesse, M.
Ring Enlargement in Organic Chemistry, VCH, Weinheim, 1991), and more rarely on
ring contractions (Hayashi, T. J. Org. Chem. 1984, 49, 2326).

The most frequently used method is the cyclization of bifunctional acyclic
precursors (Reviews zur Synthese von Macrocyclen [Reviews on the Synthesis of
Macrocyclic Compounds]: (a) Roxburgh, C. J. Tetrahedron 1995, 51, 9767. (b) Meng,

Q. Top. Curr. Chem. 1991, 161, 107. (c) Paterson, 1. Tetrahedron 1985, 41, 3569. (d)



al ki nyl , C1-C6-al koxy- Cl1- C6- al kyl ,

Cl- C6- al koxy-d - C6- al koxy- C1- C6- al kyl,

- NHC1- C6- al kyl, -N(Cl-C6-al kyl)2, -SQ(Cl-C6-alkyl),
-S2(C1- C6- al kyl), d-C6-al kanoyl, -CONR8R9, -COR10,
a - C6- al kyl OAc, carboxy, -Cl2-aryl,
C3-C8-heteroaryl, -(CH2)p- -Cl2-aryl, -(CH2)p-

C3-Cl 8- heteroaryl, phenyl-(CH2)p-Rl, -(CH2)PPC3(R10)2

h n
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pl aces t he different]y with halo
hydﬁ'g&g)’ogﬂlo ?g"el&(nnp s e%geé‘e{ggfgymulﬁ I ageqreing Héthe gx}vaatbon
-CF3 or -OCE3, and the ring of the C3-C o-cycloalk .
Cafa?ffocafrrfé* qu quighly ang with verpftaoeﬁ ¥ields by dbe ning GlonuEs vig Bte&vd(’%ylon
one or nore nitrogen, y% and/ or sul fur atons,
of ﬁrﬁ@mmubwf@éyqlwmmwpts pymwm EVIED ontIXy byC=0 gr oups
in the ring and/or optionally one or nore possible
doub) eorymmads ofcgenerbktorouia dilied in the ring, m stands
for 0 to 8 and n and p stand for 0 to 6, as well as
I somers, diastereoners, enantionmers and salts thereof,
overcone the known drawbacks. In particular selected
t herefrom are conmpounds of general formula (1), in
which A stands for phenyl endR3s tii)ophenyl ene,

(VIlI)

in which R!, R% R®, RY R’ X, Y, A, B, m and n have the meanings that are indicated in
general formula I, and L stands for a leaving group, being cyclized with a suitable acid to

compounds of general formula I, or



B stands for Cl1-Cl2-al kylene that is optionally
substituted in one or nore places in the sane way or
differently with hydroxy, d -C6-al kyl or Cl-C6-
hydroxyal kyl, X and Y, in each case independently of
one another, stand for oxygen or for the group =NR L
1, -NRBCO, -CONRB-, -SO2NR8- or -NRSSM2-, Rl and R5 ,
in each case independently of one another, st gndffor
NR8R9, R2 stands for

b) Egﬁfcgglgdr?r@%ug%“s%egﬁ%gb?g@aHigrz ogen, hal ogen, cyano,
Cl-d o-alkyl or for the group -CONRBR9, R4 stands for
hydrogen, R8 and R' stand for hydrogen, RO stands for
hydrogen or Cl-C6-alkyl, mstands for O to 8 and n
stands for O to 6, as well as (iﬂé‘)errqnsm di ast ereoners,
enantioners and salts thereof. \f Ahe production of
t he conpounds of general fornu according to the
invention is not describedy lier is carried out
anal ogously to known net hods. Tt tr )y)ral
determ nation of the macrocyclic fragran¢gés Miskon and
Zi beton by Ruzicka ((a) Ruzicka, L. Hely. Chim Acta
1926, 9, 715. (b) Ruzickal L. Helv. Chi

in which R', R?, R4, R’ » X, Y, A, B, m and n have the meanings that are indicated in
general formula I, and L stands for a leaving group, first being reduced to amine form in
a suitable solvent and a suitable reducing agent at 0°C until reflux takes place and then
the intermediately formed amine being cyclized to the compounds of general formula I.

The production of the compounds of general formula I according to the invention
is also the subject of this invention.

Suitable solvents are, for example, simple ketones, such as acetone; alcohols, such
as, e.g., ethanol or butanol; esters, such as, for example, ethyl acetate; aromatic solvents,
such as, for example, toluene or benzene, as well as polar aprotic solvents, such as
acetonitrile, DMSO, DMF or N-methylpyrrolidines or mixtures of these solvents, also
with the addition of water.

Suitable reducing agents are, for example, Ti(IL[)CI or Sn(ID)CI.



Acta 1926, 9, 249) in 1926 marks the begi nning of the
chem stry of macrocyclic conpounds. In general,
medium (8- to 11-nmenbered) and | arge (Z 12- menber ed)
rings are referred to as macrocyclic conpounds. The
established processes for synthesis of macrocyclic
conmpounds are partially based on ring enlargenment
reacti ons (Hesse, Ri ng Enl argenment in Organic

M
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380y 0, B RN SO, Bt

ev) e t hese. vo clen [ Reviews on the
tmé@ﬁ %¥$§ﬁ8¥% %V@EVEﬂPﬂﬁggﬁﬁ J%ﬂs] (a) Roxburgh, C.
. Tetrahedron 1995, 51, 9767. (b) Meng Top.
Cur For qyglization.gifls thabare usgsizare, (for expaples %fﬁblel wis acids, such as
. Tetrahedron 1985, 41, 3569. (d) 26 Masamune, S. Angew.
inoggaaia domls sheheas h@ﬁ@ﬁrsqm@r}delwqgew,rm@i@@.su(fer)ic adid; irgemir; acids
K. C Tetrahedron 1977, 33, 683. (f) Ruggli, P
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conmpounds of general formula | according to the
etci nvention can be carried out quickly and with very
good yields by the ring closure via the 2-position of
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general formula I, and L stands for a | eaving group,
being cyclized with a suitable acid to conpounds of
general formula I, or 27 b) the acyclic precursors of
general formula (IX) n Mhin which R, R3, R4, R5, X
Y, AL B, mand n have the gﬁanings that are indicated
in general fornmula I, and stands for a | eaving
group, first being reduced to amine formin a
suitabl e solvent and a suitable reducing agent at 0C
until reflux takes place and then the internediately
formed am ne being cyclized to the coppounds of

general formula I. The production of e compounds of
general fornmula | according to the i ntion is also
the subject of @hjs @nventl-- Sui t Nsol vents are,
for exanple, sinple uﬁl ch ag. acégt one;
al cohol s, SH%h E. 0 gN ob”or ; esters,
such as, anpl ¢, et yI acetate; g omatic

sol vents, such™ag for exanpl e, tol u€ene or benzene,
as well as polar gprotic solvents, such as
acetonitrile, DVSO, DM or ngithylpyrrolidines or

m xtures of these solvents, é with the addition of
wat er. Suitable reducing agents are, for exanple,
Ti(lI11)d or Sn(ll1)d . 28 Leaving groups in the
nmeani ng of L are defined as, for exanple, a halo- or
sul f onyl oxy group, such as quorlne cchl ori ne,

br om ne, |od|newnﬁethanosulfonyloxy,

(R, \\‘Il'r\.//L\T//L\

V)
Cl
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t ol uene- 4-sul fonyl oxy, trifluoronethyl sul fonyl oxy,
etc. For cyclization, acids that are used are, for
exanpl e, suitable Lewi s acids, such as inorganic

aci ds such as hydrogen chloride, hydrogen bromi de,

sul furic acid; organic aC|Qﬁ such as acetic acid,
formc acid, BBr3; netal ts such as Ti(Ill1)d,
Sn(l)d, Ln(III)CIf etc. The internedi ate products
of general formulas 11, IIl, IV, V, VI and VII,
preferably usetfor t he productlon of t e conpounds of

general fornul a\l accijflng to the i t|on (R

(R1) m (R5) AR V)(MCI oder

[or]
oder Vi)
[or]
in which Rl, Rz, R RY RO, Rs, R A, B and m have the meanings that are indicated in
general formula I and D stands for -NH,, NAc or —-NO,, q stands for 1 to 12, U stands for

group —OH, -CO,H, -CO,-C1-C¢-alkyl, -SO,Cl, -SO,F, -SO3H or

H
—N
Ve
0
(= -NHZ)
and W stands for the group —OH —OH, -CO,H, -CO,-C1-Cs-alkyl, -SO,Cl, -SO,F or
-SOsH,
as well as isomers, diastereomers, enantiomers and salts thereof, are also subjects of this
invention.
In particular, preferably those intermediate products of general formulas I1, 111,
IV, V, VI and VI are used, in which
A stands for phenylene or thiophenylene, and
RY RZ, R’ RY R’ R R8, R!" and m have the meanings that are indicated in general
formula I, and D stands for -NH,, -NAc or -NO,, q stands for 1 to 12,
8] stands for the group —~OH, -CO,H, -CO,-C1-Cg-alkyl, -SO,Cl, -SO,F,

-SO3H or



in which Rl, R2, R3, R4, R5, R8, R', A B and m have
the nmeanings that are indicated in general fornula I
and D stands for -NH2, NAc or -NO2, q stands for 1 to
12, U stands for group -OH -CQ2H, -C02-Cl-C6-alkyl,
- SQ2C1, -S2F, -SMBH or (=,NHZ) and Wstands for the
group -OH -OH, -CO2H, -C02-Cl-C6-al kyl, -S2C1, -SQ2F
or -SO8H, as well as isoners, diastereoners,
enantioners angysalts thereof, are al so subjects of
this inventio® In particular, preferably those

i nternmedi ate pr s of —general formulas II, Il1,

IV, V, VI and | ang_ug i n which A stands for
phenyl ene or thiophenyl & and Rl, R2, R3, R4, R5,
R8, R t and m have the Weani ng& NH#) ar eniindi cated in
general fornmula 1, and D stands for -NH2, -NAc or
-NOW g sdmisder thogroidp tOHLOH, UCELHNMEO,fO1-Ch-Aky R L SO4T], -SO,F
-OH, -CO2H, -C02-Cl-C6-al kyl, -SO2C1, -SQ2F, -SQO38H or
31 H -N(-s05MHZ) and Wstands for the group -CH -CH,
-CO2H, -0Q02-C1-C6-al kyl, -SQ2C1l, -SO2F or -SQ3H,

as well as isomers, diastereomers, enantiomers and salts thereof.

The compounds according to the invention can inhibit, on the one hand, cyclin-
dependent kinases. The eukaryotic cell division cycle ensures the duplication of the
genome and its distribution to the daughter cells by passing through a coordinated and
regulated sequence of events. The cell cycle is divided into four successive phases: the
G1 phase represents the time before the DNA replication in which the cell grows and is
sensitive to outside stimuli. In the S phase, the cell replicates its DNA, and in the G2
phase, preparations are made for entry into mitosis. In mitosis (M phase), the replicated
DNA separates, and cell division is complete.

The cyclin-dependent kinases (CDKSs), a family of serine/threonine kinases,
whose members require the binding of a cyclin (Cyc) as a regulatory subunit in order for
them to activate, drive the cell through the cell cycle. Different CDK/Cyc pairs are active
in the various phases of the cell cycle. CDK/Cyc pairs that are important to the basic
function of the cell cycle are, for example, CDK4(6)/CycD, CDK2/CycE, CDK2/CycA,
CDK1/CycA and CDK1/CycB. Some members of the CDK enzyme family have a
regulatory function by influencing the activity of the above-mentioned cell cycle CDKs,
while no specific function could be associated with other members of the CDK enzyme

family. One of the latter, CDKS, is distinguished in that it has an atypical regulatory
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salts thereof. The conpounds according to the
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the "restriction points,’'
released and result in transcriptional activation of genes, whose products are required for

the DNA synthesis and the progression through the S-phase. In addition, the Rb-
phosphorylation brings about the breakdown of the Rb-HDAC complexes, by which
additional genes are activated. The phosphorylation of Rb by CDK's is to be treated as
equivalent to exceeding the "restriction points." For the progression through the S-phase
and its completion, the activity of the CDK2/CycE and CDK2/CycA complexes is
necessary, e.g., the activity of the transcription factors of the E2F type is turned off by
means of phosphorylation by CDK2/CycA as soon as the cells are entered into the S-
phase. After replication of DNA is complete, the CDK1 in the complex with CycA or

CycB controls the entry into and the passage through phases G2 and M (Fig. 1).



whi ch mar ks the independence of a cell fromfurther

growm h signals for the conpletion of the cell division
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t he passage through phases & and M (Fig. 1). 33
of CycD during the early G1 phase is stimulated by growth factors, and the expression of
CycE is induced after the "restriction points" are exceeded by the activation of the
transcription factors of the E2F type. The cyclins themselves are degraded by the
ubiquitin-mediated proteolysis. Activating and inactivating phosphorylations regulate the
activities of the CDKs, for example phosphorylate CDK-activating kinases (CAKs)
Thr160/161 of the CDK1, while, by contrast, the families of Wee1/Myt1 inactivate
kinases CDK1 by phosphorylation of Thr14 and Tyr15. These inactivating
phosphorylations can be destroyed in turn by cdc25 phosphatases. The regulation of the
activity of the CDK/Cyc complexes by two families of natural CDK inhibitor proteins

(CKls), the protein products of the p21 gene family (p21, p27, p57) and the p16 gene

family (p15, p16, p18, p19) is very significant. Members of the p21 family bind to cyclin
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control point comprises the activation of the ATM and Chk1 kinases after DNA damage
by UV light or ionizing radiation and finally the phosphorylation and the subsequent
proteolytic degradation of the cdc25A phosphatase (Mailand, N. et al. (2000). Rapid
Destruction of Human cdc25A in Response to DNA Damage. Science 288, 1425-1429).
A shutdown of the cell cycle results from this, since the inhibitory phosphorylation of the
CDKs is not removed. After the G2/M control point is activated by damage of the DNA,
both mechanisms are involved in a similar way in stopping the progression through the

cell cycle.



(CKlIs), the protein products of the p21 gene famly
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Convincing experimental data indicate that CDK2/Cyc complexes occupy a
decisive position during the cell cycle progression: (1) Both dominant-negative forms of
CDK2, such as the transcriptional repression of the CDK2 expression by anti-sense
oligonucleotides, produce a stopping of the cell cycle progression. (2) The inactivation
of the CycA gene in mice is lethal. (3) The disruption of the function of the CDK2/CycA
complex in cells by means of cell-permeable peptides resulted in tumor cell-selective
apoptosis (Chen, Y. N. P. et al. (1999). Selective Killing of Transformed Cells by
Cyclin/Cyclin-Dependent Kinase 2 Antagonists. Proc. Natl. Acad. Sci. USA 96, 4325-

4329).



A shutdown of the cell cycle results fromthis, since
the inhibitory phosphorylation of the CDKs is not
renoved. After the G/ Mcontrol point is activated by
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(2000). Targeting Hyperproliferative Disorders with Cyclin-Dependent Kinase
Inhibitors. Exp. Opin. Ther. Patents 10, 215-230; Meijer, L. et al. (1999). Properties and
Potential Applications of Chemical Inhibitors of Cyclin-Dependent Kinases. Pharmacol.
Ther. 82, 279-284; Senderowicz, A. M. & Sausville, E. A. (2000). Preclinical and
Clinical Development of Cyclin-Dependent Kinase Modulators. J. Natl. Cancer Inst. 92,
376-387).

Compounds of general formula I according to the invention can also inhibit, i.a.,
receptor tyrosine kinases and their ligands, which specifically regulate the function of
endothelial cells. Receptor tyrosine kinases and their ligands that specifically regulate

the function of endothelial cells are involved in a decisive way in the physiological as

well as the pathogenic angiogeneses. Of special importance here is the VEGF/VEGF
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tumor vascularization. The inhibition of the angiogenesis is thus a possible treatment
method for tumor diseases.

Compounds according to the invention can consequently inhibit either cyclin-
dependent kinases, such as CDK1, CDK2, CDK3, CDK4, CDK5, CDK6, CDK7, CDKS8
and CDK9, as well as the glycogen-synthase-kinase (GSK-38) and VEGF-receptor
tyrosine Kinases or cyclin-dependent kinases or VEGF-receptor tyrosine kinases. These
actions contribute to the fact that the compounds according to the invention can be used
in the treatment of cancer, angiofibroma, arthritis, eye diseases, autoimmune diseases,
chemotherapy agent-induced alopecia and mucositis, Crohn’s disease, endometriosis,
fibrotic diseases, hemangioma, cardiovascular diseases, infectious diseases, nephrological

diseases, chronic and acute neurodegenerative diseases, as well as injuries to nerve tissue,



Potential Applications of Chem cal Inhibitors of
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279-284; Senderowicz, A. M & Sausville, E. A (2000).
Preclinical and dinical Devel opmant of

Cycl i n- Dependent Ki nase Nbgﬁlators . Natl. Cancer
Inst. 92, 376-387). Conpounds of general fornula I
according to the invention can also inhibit, i.a.,

vithEafe Bl G, foyfn@lﬁilt'ﬂfﬁ xjéb&ﬂﬁﬁﬁ O?QQSS%IQ Ghilr ﬂ]@llg(gﬂ%lmehm@rcgtrnem in

specifically re ate t unction o
ol ProgBRRS0E 2o P BRRE A OFE BT DR B S,
eng heI ial cells are |nvotJ ved in a decisive way in
aCdita {ﬁhvs'fnaruaa%"emessa%e agfats) oLRIppPIbing Seadige Mealing, i the case of
i ogeneses. O special inportance here is the
Se“b‘E%"la 180 vonect dprstitis Whes®Y | n pat hol ogi cal

situations that acconpany enhanced neovascul ari zati on,
an faneerdsdefihed apsadgidimorsoiimangi mgestasis growtit, Kapast's earsoma,
and their receptors was found. Mst solid tunors thus

Hodglpn'ssiiscasey apd larkennit; s of VEGF, and t he expression of
the VEGF receptors is preferably significantly

| ncare@Bitds defintdss Mpelpitbidlaratiigel | s, which are close to
the tunors or pass through the latter (Plate et al.

rdiddases arrYefindilad of
th e@}?}ECISF/ VE&F%QC ept o(?&ggg {egzl ﬁ]@é}hyvgﬁéhf;neﬁ g‘ﬂst%?%* g@lﬁdﬁ) 8ﬂ

ant 3,004 fgnd bdtkesSle @elfm stlgsw;' gl%geé% 4‘3171081%@&&1‘11_:9 glsl)OSiS'

retroviral expressi on O m nan

g?gﬁ%ﬁ;gg dx%%ééf)ah% ?eefcno%%, cxgﬁ{)m el ég_e Il%eé,urpi:sgpglgll (ifré proliferative
di e%ﬂj%m var| ant.s (Goldman et al., Proc. Natl. Acad.
lsgac?? sclgod%_ 8800, 1998), or | ow nol ecul ar

i nhj FI t.ors of t he VEG--receptor tyrosine kinase (Fong
et Wfectiousdicases apgulefinegons disgaspy that arg gausediby g@c@tulaamarasnes;

Cancer, Res. 60, 970-975, 2000; Wod et al.
cardiovascular diseases are defined as stenoses, such as, e.g., stent-induced

restenoses, arterioscleroses, and restenoses;

nephrological diseases are defined as glomerulonephritis, diabetic nephropathy,
malignant nephrosclerosis, thrombic microangiopathic syndrome, transplant rejections
and glomerulopathy;

chronic neurodegenerative diseases are defined as Huntington's disease,
amyotrophic lateral sclerosis, Parkinson's disease, AIDS dementia and Alzheimer's
disease;

acute neurodegenerative diseases are defined as ischemias of the brain and

neurotraumas;
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These pharmaceutical preparations are also subjects of this invention.

For parenteral administration, especially injection solutions or suspensions,
especially aqueous solutions of active compounds in polyhydroxyethoxylated castor oil,
are suitable.

As carrier systems, surface-active adjuvants such as salts of bile acids or animal
or plant phospholipids, but also mixtures thereof as well as liposomes or their
components, can also be used.

For oral administration, especially tablets, coated tablets or capsules with talc
and/or hydrocarbon vehicles or binders, such as, for example, lactose, corn or potato

starch, are suitable. The administration can also be carried out in liquid form, such as, for

example, as a juice, to which optionally a sweetener is added.



aut o-i mmune di seases are defined as psoriasis,

al opecia and nultiple sclerosis; fibrotic diseases

are defined as cirrhosis of the liver, nmesangial cel

proliferative diseases, and arteriosclerosis;

infectious diseases are defjned as diseases that are

caused by unicellular parasites; cardiovascul ar

di seases are defined as stenoses, such as, e.g.,

St effietall %Hﬁﬁféral ﬁﬁ@{:ﬁpﬂﬁrﬂﬁi’sgﬂf&g QT s‘ﬁﬁfé&? Bf th%r}gvention.
S; errned as

rest enos nepnrol ogl ca I Seases are

gl omer ul one iti.s,.diabetic nephropath mal |. gnant
nep reoéjocS FeY (%2 {'esa,'mf’ f ’rngfﬁgfeé&srﬁae r8d rf{ﬁ P%@éﬁ%q nithe ?ﬁh\%g ﬁg ,
transplant rejectio and gl oner ul opat hy; chronic
iAo AR AR e of the gaten veF TS R SLihelRERRA B o
di sease,. anyotrophic |ateral_ sclerosis, Parkinson's
tregipdandsimilanfaorg.e K daily dosriis S, HXOrrag, psefergbly SA200 mgs ut e
neur odegener ati ve di seases are defined as ischem as of
whergby thealpse candre given roa siaglewlose t8de adutinistered onagfo dividedsnto
are defined as cytonegalic infections, herpes,
twhepadre idaidy @ses. C, and HI V di seases. To use the
conmpounds according to the invention as pharmaceutica

agesiitiectd dt@his rvehtiin ¢ AsOHRWINGT doMpRuAdR eI Fhrnfula 1 for
phar maceuti cal preparation, which in addition to the

theFddu¥or GXH dhRdbutical aglhit BF Rbatidf cRR%EL Ry EHiRases, auto-immune
adm ni stration contains suitable pharnaceuti cal,

dis&ds&2 Qritl?ritﬁf eﬂd&%gﬁ)@sﬁiﬂrw &ise%y&p&{r&io%g&lgr di§é«A§J§, ai%moth%fapy
exanple, water, gelatin, gum

agent-induced alopecia and mucositis, infectious diseases, nephrological diseases,
chronic and acute neurodegenerative diseases, as well as injuries to nerve tissue, viral
infections, hemangioma, angiofibroma, Crohn’s disease, for inhibiting the reocclusion of
vessels after balloon catheter treatment, e.g., in the case of vascular prosthetics or after
mechanical devices are used to keep vessels open, such as, e.g., stents, as
immunosuppressive agents, for supporting scar-free healing, in the case of senile
keratosis and contact dermatitis, whereby

cancer is defined as solid tumors, tumor or metastasis growth, Kaposi’s sarcoma,
Hodgkin’s disease, and leukemia;

auto-immune diseases are defined as psoriasis, alopecia and multiple sclerosis;

cardiovascular diseases are defined as stenoses, such as, e.g., stent-induced

restenoses, arterioscleroses and restenoses;

infectious diseases are defined as diseases that are caused by unicellular parasites;



arabi c, |actose, starch, nmagnesium stearate, talc,
vegetabl e oils, polyal kyl ene glycols, etc. The
pharmaceuti cal preparations can be present in solid
form for exanple as tablets, coated tablets,
suppositories, capsules, or,in liquid form for
exanpl e as solutions, suspensions, or enulsions.

Mor eover, they optionally contain adjuvants, such as

pr eﬁ%ﬁl*’(ﬁ‘&e%lé’a‘? arseeﬁgsaé}? bifde SdS Y(\ﬁ{e}dlﬁlgap G iRb&ic neghroBathy,

or ¢ osnodt i C
Thes aratio
masl%rba]n (ﬁp l‘Og?lCliOﬁ tﬁrop U)é(hinrcghang*gggtlhggly %{)@F,aransp an% rejeglons
(ganlnl |on espeC|aIIy i njection solutions or
andRISmEt Fﬁ especially aqueous sol utions of active
conmpounds |n polyhydroxyethox | ated castor oil, are

sui ehapie neysedeganerative dispaser i detinpdras FBINHBEIPYRAISRAS GV ant

such as salts of bile acids or animal or plant
ampoteepbledhtersl splerosisy Parkiinson'ritigease. e DiSriemenfia sl Adehdimars

| i posones or their conponents, can al so be used. For
disemsgl admi ni stration, especially tablets, coated

tablets or capsules with talc and/or hydrocarbon

Vehiguteafuftide @inbdavSdiscaseihradofine @ hs BURMMsf thetsihinaed
corn or potato starch, are suitable. The

new@?tiduiiagt rati on can al so be carried out in liquid form
such as, for exanple, as a JUlce to which optionally

a Sm&ftﬁr‘se&eﬂﬁd?sdrqgﬂn d fiegal . parenteral and ora

adm ni strations are SO Su éCtS of this invention.
soeabrapes i AR AR R

di Slg%rggg h 18;,2%% Te aefmea as c1¥r@051sa (r)]td the ye?rmg%nggl cten %roliferative
diseases, and arteriosclerosis;

and viral infections are defined as cytomegalic infections, herpes, hepatitis B or
C, and HIV diseases.

Subjects of this invention also include pharmaceutical agents for treating the
above-cited diseases, which contain at least one compound according to general formula
I, as well as pharmaceutical agents with suitable formulation substances and vehicles.

The compounds of general formula I according to the invention are either
excellent inhibitors of the cyclin-dependent kinases, such as CDK1, CDK2, CDK3,
CDK4, CDKS5, CDK6, CDK7, CDK8 and CDKDY, as well as the glycogen-synthase-

kinase (GSK-3p), and the VEGF-receptor tyrosine kinases or inhibitors of cyclin-

dependent kinases or good inhibitors of VEGF-receptor tyrosine kinases.



treated and simlar factors. The daily dose is
0.5-1000 ng, preferably 50-200 ng, whereby the dose
can be given as a single dose to be adnmi nistered once
or divided into two or nore daily doses. Subjects of
this invention are al so thqzuse of conpounds of
general formula I for the production of a
pharmaceuti cal agent for treating cancer, eye
di s B U . L
endgneér?%gﬁégoglEroﬁ?@qgﬁgeasegiﬂ%é&%b@%gggd
[ se henot her agent - i nduced al opecia and .
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or hyomeans Rf gAmabipgionypperating progedusns. dhe ispmesmixdures gaarbe separated
bal | oon catheter treatnent, e.g., in the case of

into/the cndntiompersas e tsomersaccading to campudray nsed| madiends cxmsh aw, éor
used to keep vessels open, such as, e.g., stents, as

exanmpiba) erystafijzates chomawgripiy of it fenwppiont i ng scar-free
healing, in the case of senile keratosis and contact

der TR prodikctioNBEhE BltsGaEEREd diff i@k uB\Rd wag be @kbigtidHeRAS ,
tunor or netastasis growth, Kaposi's sarcoma

corfRAgl bNfobmblla 3 BERHE miRw LUK Qhidale R U uh BTN Ex BEsHHRS ESacid,
are defined as psoriasis, alopecia and nmultiple
| erashs:®. ' | ar..di ' .
whEF SREGRLT i in S L 48 B L e AR B e B W S being
Loscl ses and restenoses; infectious diseases
Wog%é%ég}ﬁggghgg%%iseases that are caused by unicellul ar
parasites; 41 nephrol ogi cal diseases are defined as
gl omerul onephritis, diabetic nephropathy,

ziltter are known
ar



mal i gnant nephroscl erosis, thronbic m croangi opathic
syndronme, transplant rejections and gl onerul opat hy;
chroni ¢ neurodegenerative di seases are defined as
Hunti ngton's di sease, anyotrophic |ateral sclerosis,
Par ki nson' s di sease, AIDS denentia and Al zhei nmer's
di sease; acute neurodegenerative di seases are defined
as ischemas of the brain and neurotraumas; arthritis
is defined as rheumatoid arthritis, eye diseases are
defi ned as di abetic retinopathy, and neovascul ar
|brot|c dis ase defined as cirrhosis
Pr&*"%t]?} ver qré'gg%‘éf?ﬂr '6'@ P ﬂlﬁ'lg'lvf"ftéq"at ive diseases,
i% |oscler Si s; vi ral |nfect|ons are defined
‘ﬁ‘&ﬁu"'&a"ﬁ‘ Fse‘?:"tpi%‘h € PHdugtinn of thscompopadspceprding to
and H V di seases. Subjects of this invention also
the inyentione Withayt it wape eiihe dgispdsomppunds being figiter ¢o these
above-cited di seases, which contain at |east one
exagpigsound according to general formula |, as well as
phar maceuti cal agents with suitable fornulation
subistaddities tcethel sivigleipot procesd keeadg dperibetbatole GE0RTEY to the
fornmula | according to the invention are either

invention) the %mpd&hﬂ%ﬁ&a%nﬂlﬁ | ﬁé&‘a}dl%%‘iﬁ@ﬁquonléhﬁ‘ @36 Be
such as CDK1 CDK4 CDK7,

roftdé8 addoetifd ¥ ne R;ﬂoWﬁ{ fcral f16cedt VARARN- Synt hase-

P ki nase ((ég?S g%? v GFFreceptor tyrosi ne
ki nases or |nh|b|tors of cyclln- dependent ki nases or
good inhibitors of VEGF-receptor tyrosine kinases.



42 1f the production of the starting conpounds is not
described, the latter are known or can be produced
anal ogously to known conpounds or to processes that
are described here. It is also possible to perform
all reactions that are desgribed here in parallel
reactors or by neans of conbinatory operating
procedures. The isomer m xtures can be separated into
PrédiRtish o _bgm;l;&ﬁ rivatived SOMErs according to conmonly
Used met ho S, such as, tor exanple, crystallization,
chromat ography or salt formation. The production of
the salts is carried out in the usual way by a
solution of the conpound of fornula |I being m xed
ety #matdayi val ent anount of or excess base or acid,
which optionally is in solution, and the precipitate
bei ng separated or the solution being worked up in
t he usual way. 43 Production of the Conpounds
(RAccording to e bnwent+on The foll ow ngrgxagpbes
pLebo the p(;nli) uc‘{s’(\ohglgo;r&unds (acor%{ n
i nvention holjjt ‘t+eé §cop@ of the redN NH,
ounds pei imted to these “exanpll In
ddifdinon to theg sgngl e-pot process al ready dé¥gri bed
dBpve accordingidto the invention, the comppunds of
general formula | according to the invention can|al so
be produced according to the foll ow ng general l
process variants: (P4 Rhoducti on of 5-Bronine
Derivatives

Q

A

l

7
HN S=0 A%, 0\\/0
H

i/
)\ t!lH S~
NN N

B
o
NO,

<

Q

PN
(R9),, %gp‘/‘lll\ « |
~
N N

(R1)m
NH,

In the general formulas, R!, R’, B and m have the meaning that is indicated under

general formula 1.



Process Variant la (R5)mNO®2 (R5) OON® S', N H
(RLO)MN®2 N2 N H(R %5 m\\/0 NH2 SINN H (R )m
NH2 Cl In the general formulas, RlL, R5, B and m have
the nmeaning that is indicated under

45

Example 1.0
Production of 15-Brom0-4-thia-2,5,11-triaza-l(2,4)-pyrimidina-3(1,3)-

benzenacycloundecaphane 4,4-dioxides

i
P o
)
\\Kk
NH
Br

A solution of 100 mg (0.22 mmol) of 3-amino-N-[5-(5-bromo-2-chloro-
pyrimidin-4-ylamino)-pentyl]-benzenesulfonamide in acetonitrile/water/2-butanol (8.5
ml/1.5 ml/0.5 ml) is added via a spray pump within 2 hours to a refluxing solution of
acetonitrile/water/4 molar solution of hydrochloric acid in dioxane (45 ml/5 ml/0.6 ml).
After another 60 minutes, the acetonitrile is drawn off in a rotary evaporator, and the
residue is mixed with water (30 ml). It is extracted with ethyl acetate (3x). The
combined organic phases are washed with 1 M NaHCOj; solution, 10% citric acid, and 1
M NaHCOs solution, dried (Na,SOy), filtered and concentrated by evaporation. 83 mg

(0.20 mmol, corresponding to 90% of theory) of the product is obtained.

"H-NMR (DMSO): 9.65 (s, 1H), 8.78 (s, 1H), 8.03 (s, 1H), 7.43 (m, 2H), 7.30 (m,

2H), 7.22 (t, 1H), 3.42 (m, 2H), 2.75 (m, 2H), 1.65 (m, 2H), 1.42 (m, 4H),



general fornula 1. 45 Exanple 1.0 Production of
15-Bronp-4-thia-2,5,11-triaza-1(2,4)-pyrimdina-3(1, 3)
- benzenacycl oundecaphane 4, 4-di oxi des A sol uti on of
100 ng (0.22 mmol) of 3-am no-N-[5-(5-brono-2-chl oro-
pyri m di n-4-yl am no) - pentyl% benzenesul fonam de in
acetonitrile/water/2-butanol (8.5 mM/1.5 mM/0.5 m)
is added via a spray punp within 2 hours to a

ref Paxime ®MSH). 958.% 15881 98114, "1i4b 85 VBYEL/ 3o pL2.7d
sol ution of hydrochi oric acid i'n di oxane (45 nl/

118% 91?9{19'5[15 é%fit% 6}”?7‘@956 f0,gignut es,  the

acét oni I'n”a“rotary evaporator, and

IS mxed with water (30 m). It is
extewgc?@tf%th ethyl acetate (3x). The conbined
organi ¢ phases are washed with 1 M NaHCC3 sol uti on,
10%citric acid, and 1 M NaHCO3 sol ution, dried
(Na2SO4), filtered and concentrated by evaporation. 83
mg (0.20 mmol, corresponding to 90% of theory) of the
product is obtained. 'HNWVR (DMSO): 9.65 (s, 1H), 8.78
(s, 1H), 8.03 (s, 1H), 7.43 (m 2H), 7.30 (m 2H),
7.22 (t, 1H), 3.42 (m 2H), 2.75 (m 2H), 1.65 (m
2H), 1.42 (m 4H). 46 13C-NMWR (DWVSO): 158.5s, 158. 3s,
156. 1d, 140.9s, 139.7s, 130.0d, 122.7d, 118.8d,

117.9d, 93.1s, 66.7t, 41.0t, 27.0t, 26.1t, 22.8t. MBS
412 (ES). 47

b




Production of Intermedi ate Products According to
Process Variant la la) Production of
[5-(3-Ni tro-benzenesul f onyl am no) - pentyl ]-carbam c
acid-tert butyl ester 0O O NNO HHNX® 4.2 m (30.1
nmmol ) of triethylamine is ded to a solution of 3.21
g (14.5 mmol ) of 3-nitrobenzenesul fonyl chloride and
Om (14.4 mol) of N-Boc-1, 5-di am nopentane in 50
m xture
P"%‘*s“c‘é{m SERUARRARRERloauls AlcoMTELe pridEs VARSI 0.1
the acetone is drawn off in a rotary evaporator. After
wat er (20 m) is added, it is extracted with ethyl
etate ( The combi ne ani c phases are_ dried
la) &r@é\“@r& “hepaencoplmfamipald oy l-garhamie acid-rers-
5. 00 (12 9 mol, corresponding to 90% of theory) of
b“ﬂyh@“p'r oduct is obtained as a i ght yellow oil. 1H NWR
(DVMSO): 8.49 (m 2H), 8.19 (dd, 1H), 7.88 (m 2H),
6.72 (t, 1H, 2.82 (m 4H), 1.32 (m 15H). 48 | hb)
Producti on of
N- ( 5- Ami no- pent ydy ) g3- ni tro- benzenesw f onam de H2 NC2
5.00 g (12.9 nmoNY/ of p/[k }Z
[5-(3-nitr eqet TeuyT a0y pe —carbanic
H H

aci d-

NO,

4.2 ml (30.1 mmol) of triethylamine is added to a solution of 3.21 g (14.5 mmol)
of 3-nitrobenzenesulfonyl chloride and 3.0 ml (14.4 mmol) of N-Boc-1,5-diaminopentane
in 50 ml of acetone and 15 ml of water. The reaction mixture is stirred for one hour at
room temperature. Then, the acetone is drawn off in a rotary evaporator. After water (20
ml) is added, it is extracted with ethyl acetate (2x). The combined organic phases are
dried (Na,SOy), filtered and concentrated by evaporation. 5.00 g (12.9 mmol,

corresponding to 90% of theory) of the product is obtained as a light yellow oil.

'H-NMR (DMSO): 8.49 (m, 2H), 8.19 (dd, 1H), 7.88 (m, 2H), 6.72 (t, 1H), 2.82

(m, 4H), 1.32 (m, 15H).



tert-butyl ester is mxed with 15 m of
trifluoroacetic acid and stirred for 90 m nutes at
roomtenperature. The reaction mxture is concentrated
by evaporation, and the residue is nmade basic with
saturated NaHCC3 sol ution. ,Jhen, it is extracted wth
ethyl acetate (2x). The conbi ned organi c phases are
washed with saturated NaCl solution, dried (Na2SO4),

fi V 11.8
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is obtained. 1H-NVR (DVBO: 8.49 (m 2H), 8.19 (dd,

1H), 7.90 (t, 1H), 7.60 (br, 3H), 2.73 (m 4H), 1.35

(m 6H). 49 1c) Prodyctjon of

N-[ 5- (5-Brono-2-chl o \gflopyrl m di n-4-yl am no) - pentyl ] - 3-

nitro benzenesul kegapsd e,@@\d/l—l\l\pzzxe sol ution of 1.2
g (5.3 mol) of omo{P i chl™or o- P4 i mi dine in 30

m of acetonit is added to a solution of 1.5 g

(5.2 mmol) of NTB-am no- pentyl) 3-nitro-

benzenesul f onam CHEO' n 50 of acetonitrile. The

reaction mxture I'$ m xed vvlth 1.0mM (7.2 nmmol) of

triethylamne and stirred for 17 hours at room

tenperature. After water (50 ml) is added, it is

extracted (2x) wth ethyl acetate. The conbi ned

or ga60 g (Ihasemaf ¢5-(BnitecbepMa2 SCGdnylamino)-pewdl |-aatlamic acid-

concentrated by evaporation. The remaining residue is
tert-butyl ester is mixed with 15 ml of trifluoroacetic acid and stirred for 90 minutes at

room temperature. The reaction mixture is concentrated by evaporation, and the residue
is made basic with saturated NaHCO; solution. Then, it is extracted with ethyl acetate
(2x). The combined organic phases are washed with saturated NaCl solution, dried
(Na;S0,), filtered and concentrated by evaporation. 3.4 g (11.8 mmol, corresponding to

91% of theory) of the product is obtained.

'H-NMR (DMSO): 8.49 (m, 2H), 8.19 (dd, 1H), 7.90 (t, 1H), 7.60 (br, 3H), 2.73

(m, 4H), 1.35 (m, 6H).



purified by chromatography (hexane/ethyl acetate 2:1,
Fl ashmaster I1). 1.5 g (3.1 mmol, corresponding to
60% of theory) of the product is obtained. 'H NWR
(DVMBO): 8.49 (m 2H), 8.19 (m 2H), 7.88 (m 2H), 7.68
(t, 1H, 3.30 (m 2H), 2.79,(m 2H),1.45 (m 4H), 1.21
(m 2H). Ms: 478 (ES). 50 1d) Production of
3- Ami no- N-[ 5- (5- bronmo- 2- chl or o- pyri m di n-4-yl am no)
pen r e85 1HC 2 g L ) ) Al :
10, G R GEPIR - BRI IRl el ferd i 3 Thero
| am - tyl]-3-nitro-benzenesul fonamde in 6 m of
be’l’t“ﬂ%?ﬂ@&?'@% xed with 600 ng of tin(ll) chloride and
stirred for 30 mnutes at 70C. After co%Iing, t he
reaction mxture is carefully added to | ce water and
made basic with saturated NaHCO3 sol uti/rl.n\. It is
extracted with etbylpacetate (3x). Th¥“Coibi ned
or gani ¢ phases are\séfri ed (Na2sS™4), f te||ed, and
concent r at ed By ~grapoyat Ne+. r [ g residue is
purified by nmat dyr aphy (et hyl thcet at e/ hexane
4:1). 112 ngXP~25 mmol, corresponding 86 40% of
t heory) of the|product is obtained. 1H NVR (DVSO :
8.20 (s, 1H), NOJO (br, 1H), 7.31 (br, 1H), 7.15 (t,
1H, 6.94 (m 1H, 6.85 (m 1H), 6.71 (m 1H), 5.52
(s, 2H, 3.30 (m 2H), 2.71 (m 2H), 1.45 (m 4H),
1.21 (m 2H).

A solution of 1.2 g (5.3 mmol) of 5-bromo-2,4-dichloro-pyrimidine in 30 ml of

acetonitrile is added to a solution of 1.5 g (5.2 mmol) of N-(5-amino-pentyl)-3-nitro-
benzenesulfonamide in 50 ml of acetonitrile. The reaction mixture is mixed with 1.0 ml
(7.2 mmol) of triethylamine and stirred for 17 hours at room temperature. After water
(50 ml) is added, it is extracted (2x) with ethyl acetate. The combined organic phases are
dried (Na;SOy), filtered and concentrated by evaporation. The remaining residue is
purified by chromatography (hexane/ethyl acetate 2:1, Flashmaster II). 1.5 g (3.1 mmol,

corresponding to 60% of theory) of the product is obtained.

'H-NMR (DMSO): 8.49 (m, 2H), 8.19 (m, 2H), 7.88 (m, 2H), 7.68 (t, 1H), 3.30
(m, 2H), 2.79 (m, 2H), 1.45 (m, 4H), 1.21 (m, 2H).

MS: 478 (ES).



M5: 448 (ES). 51 Exanple 1.1 Production of
15-Bronp-4-thia-2,5,9-triaza-1(2,4)-pyrimdina-3 (1, 3)
benzenacycl ononaphane- 4, 4- di oxi de Method A A sol ution
of 200 ng (0.48 nmol) of

3-am no- N-[ 3- (5- brono- 2- chlgr o-

pyri m di n-4-yl am no) - propyl |- benzenesul f onam de in
acetonitrile/water/2-butanol (9.0 m/1.0 mM/0.3 nl)

ldi'r S lﬁﬂﬂﬁ@ﬁ&i @fﬁAﬁﬂﬁ@-W-%M-&larémﬁﬂh%%g;m)-

uxi ng solution of  acetonitrilel

' chloric acid in dioxane (45 nm/5
mlﬁ?é}%&h&#ﬁlﬁﬂiﬁ:& anot her 3 hours under reflux, the
oil bath is turned off, and the reaction solution is
stirred overnight at room tenperature. e precipitate
that is forned is filtered off, washe ith water and
then dried in a vecuwm 112 ng (0. 31 of the
product is obtained. The filtrate isQ)n entrated by
evaporati on p#
that is fornj g
After dryingXgaother 45 ng (0.12 mmol B of the
product is obtgined. The total yield of product is
thus 157 ng (W41 mol, corresponding to 85% of
theory). 52 Method B A solution of 450 ng (1. 00 mmmol)
of N-[3-(5-brono-2-chl oro-pyrimdin-4-
yl am no) - propyl ] - 3-ni tro-benzenesul fonanmde in 9.5 m

of ﬁ%@ﬁﬂ&’ﬁ 01i 33)0@@(&%3%}11%1)%?9]—[@9(5-bromo-2-ch10ro-pyrimidin-4-

ylamino)-pentyl]-3-nitro-benzenesulfonamide in 6 ml of ethanol is mixed with 600 mg of

tin(II) chloride and stirred for 30 minutes at 70°C. After cooling, the reaction mixture is
carefully added to ice water and made basic with saturated NaHCOj; solution. It is
extracted with ethyl acetate (3x). The combined organic phases are dried (Na,SOy,),
filtered, and concentrated by evaporation. The remaining residue is purified by
chromatography (ethyl acetate/hexane 4:1). 112 mg (0.25 mmol, corresponding to 40%

of theory) of the product is obtained.

'H-NMR (DMSO): 8.20 (s, 1H), 7.70 (br, 1H), 7.31 (br, 1H), 7.15 (t, 1H), 6.94
(m, 1H), 6.85 (m, 1H), 6.71 (m, 1H), 5.52 (s, 2H), 3.30 (m, 2H), 2.71 (m, 2H), 1.45 (m,
4H), 1.21 (m, 2H).

MS: 448 (ES).



of tin(ll) chloride and stirred for 30 m nutes at 70C.
After cooling, the reaction mxture 1is carefully
added to ice water and nade basic with 1N NaCOH
solution. It is extracted wth ethyl acetate (3x).
The conbi ned organi c phases are dried (Na2SO4),
filtered and concentrated’by evaporation. The
remai ning residue is purified by chronat ography
E éetE%¢ acet at e/ hexane 4:1). 72 ng of the crude product
X Lined. It is mixed with IN HJ and extracted
wWth ethyl acetate. A colorless solid precipitates
fromthe aqueous phase. The solid is filtered off and
dried. 20 (0.05 mmol, corresponding to 5% of
Pradustipy pf 4f- Brmoﬁr@méﬁﬁrtyaamﬂ@ yrimiginagvi1 3PVEO) -
10.45 (s, 1H), 9.07 (s, 1H), 8.35 (br, 1H), 8.18 (s,
bempacyiloienqm»e-aﬂ}ﬁioﬁidds (m 2H), 7.32 (m 1H), 3.44
(m 2H), 3.28 (m 2H), 1.82 (m 2H). Ms: 384 (ES). 53
Production of the Internediate Product According to
Process Variant la |le) Production of
3- Ami no- N-[ 3- (5- brono- 2- chlLor o- pyri m di n-4-yl am no)
propyl | - benzenesul f onam 0 NN-~~ H NH2 A sol ution
of 1.35 g (2.99 nmmol) of
N-[ 3- (5- brono- 2- Ch|0rﬁNoy ’
yl am no) - propyl | - 3-ni t} o- benzenbsulfonan1de in 100 n

of tetrahydrofuran i Ned
%Q

N
H

Br

Method A

A solution of 200 mg (0.48 mmol) of 3-amino-N-[3-(5-bromo-2-chloro-
pyrimidin-4-ylamino)-propyl}-benzenesulfonamide in acetonitrile/water/2-butanol (9.0
ml/1.0 ml/0.3 ml) is added via a spray pump within 2.5 hours to a refluxing solution of
acetonitrile/water/4 molar solution of hydrochloric acid in dioxane (45 ml/5 m1/0.6 ml).
After another 3 hours under reflux, the oil bath is turned off, and the reaction solution is
stirred overnight at room temperature. The precipitate that is formed is filtered off,
washed with water and then dried in a vacuum. 112 mg (0.31 mmol) of the product is
obtained. The filtrate is concentrated by evaporation in a rotary evaporator. The
precipitate that is formed is washed with water and filtered off. After drying, another 45
mg (0.12 mmol) of the product is obtained. The total yield of product is thus 157 mg

(0.41 mmol, corresponding to 85% of theory).



under argon at roomtenperature with 15 ml of a 15%
solution of Ti(lIl1l)Cl in about 10% hydrochloric acid.
After 17 hours, the reaction solution is mxed again
with 1 m of the Ti(lIll)Cl solution and stirred for
another 3 hours. The batch _js made basic with 1IN NaCH
solution and then filtered®*The filter cake is
rewashed 2x with 100 m of ethyl acetate/ MeOH (30
m /20 m) in each case. The filtrate is concentrated
by evaporation in a rotary evaporator and then
acted wth ethyl acetate (2x). The conbi ned
%%ﬁ phases are washed with Nad solution, dried
NaZSO4) filtered and concentrated by evaporation.
TheAseltpmpi i Ormeg;(1diPemmel) 96 N [BH(E drasyo-2rehbme:ppgmidiig-
(di chl oronet hane/ MeOH 95:5, Flashmaster I1). 624 ny
yla(nj_noa,-@rqmﬂ+3,-nitro-rb|en§®pcﬂul:fbmgniﬂ©in4§93/d'rﬂ)bf ¢thaol y))mixkéd with®60 mg
product is obtained. 54 1H NVR (DVMSO): 8.21 (s, 1H)
of tin(ABcHlbrideldnll stirfed3@r 80 mirduths,at 70°L3 After chbling, heSéactibh mixture
1H, 6.83 (m 1H, 6.71 (m 1H), 5.53 (s, 2H), 3.30
is céﬁful@hﬁidec?to?& wdter adtidmadd b&Rc with 1RMaOIEXAIRSE His%xtracted

Pr oducti on of

with @f)m ste Rl BR). %Qbﬁngeéo&?ﬁ& Tpﬂ?a 43*3?‘6@ Qﬁyzg\bgﬂbﬁhg@a At

enzenacyclononaphan I on

congéntljzéeg H}%_ %}8) %énmk }e 1mpl$ re51due is purified by chromatography

ot by %rg%aﬁt@s?ﬁd?%%dg G o) R el LN

punp. within 2.5 hours to a refIUX|n
HC!Ura‘lﬁ’ﬁtfaﬁ ek st asteter 1A 6910058 PO Rrefimitatasram fhgrauous
hydrochl oric acid in dioxane (45 m /5 mM /0.6 m).
phaﬁe t Bre sqlidisftered afbandudrigdd@d megPi0gmmelpeortsisponidingto 58 of

turned off, and the reaction solution is
theory) of the product is obtained.

M

'"H-NMR (DMSO): 10.45 (s, TH), 9.07 (s, 1H), 8.35 (br, 1H), 8.18 (s, 1H), 7.78 (1,

1H), 7.45 (m, 2H), 7.32 (m, 1H), 3.44 (m, 2H), 3.28 (m, 2H), 1.82 (m, 2H).

MS: 384 (ES).



stirred overnight at roomtenperature. The precipitate
that is forned is filtered off, washed with MeCN, and
then dried in a vacuum 125 ng (0.31 nmol,
corresponding to 91% of theory) of the product is
obt ai ned. 55 1H NMR (DMSO) : _ 10.65 (br, 1H), 9.03 (s,
1H), 8.41 (br, 1H), 8.22 (S3 1H), 7.93 (m 1H), 7.46
(m 2H), 7.34 (m 1H), 4.14 (m 1H), 3.94 (dd, 1H),

3, 4 1 2. 38 ( 2H) 4020 (ES) ., Producti on
prigpicting B e BheerepstTontlacctitind i riseb yarbBt 4K, | o
la If)
3- Ami no- N-[ 3- (5- brono- 2- chl or o- pyri m di n-4-yl am no) - 2-
hydr ox -tpr opyl] benzenesul fonamde 0 O NH2 H OH A
le)so| gr('qd%ﬁ Q) oé%g&:wgoﬂﬁ-_[?g@bm-g-cb\m‘o-pynmldm-4-ylamm0) -
N-[ 3- (5- brono- 2-chl or o- pyri m di n- 4-
y| apiopyll-benzepdsudfopamidepy| | - 3- ni t r o- benzenesul f onani de
in 20 m of tetrahydrofuran is m xed under argon at
roomtenperature with 2.6 m of a 15%isol uti on of
Ti(lIl11)CL in approximtely 10% hydrofhl oric aci d.
After 2 hours, the reagtion sol uti N xed again

with 0.2 m of Ti(1QY& solution and sfirred for
anot her 60 mi ny _Ahe batgh-s asic with 1 M
NaOH sol ution § hen ﬂiltered. ﬁThe ilter cake is
rewashed 2x wit Br

A solution of 1.35 g (2.99 mmol) of N-[3-(5-bromo-2-chloro-pyrimidin-4-
ylamino)-propyl]}-3-nitro-benzenesulfonamide in 100 ml of tetrahydrofuran is mixed
under argon at room temperature with 15 ml of a 15% solution of Ti(III)Cl in about 10%
hydrochloric acid. After 17 hours, the reaction solution is mixed again with 1 ml of the
Ti(IIT)Cl solution and stirred for another 3 hours. The batch is made basic with 1N
NaOH solution and then filtered. The filter cake is rewashed 2x with 100 ml of ethyl
acetate/MeOH (30 ml/20 ml) in each case. The filtrate is concentrated by evaporation in
a rotary evaporator and then extracted with ethyl acetate (2x). The combined organic
phases are washed with NaCl solution, dried (Na;SO,), filtered and concentrated by
evaporation. The remaining residue is purified by chromatography (dichloromethane/
MeOH 95:5, Flashmaster II). 624 mg (1.48 mmol, corresponding to 49% of theory) of

the product is obtained.



56 M of ethyl acetate/MeOH (30 nil/20 m) in each
case. The filtrate is concentrated by evaporation in
a rotary evaporator and then extracted with ethyl
acetate (2x). The conbined organi c phases are washed
with NaCl solution, dried (Na2SO4), filtered and
concentrated by evaporation’ The remaining residue is
purified by chromatography (dichloromethane/ MeCH

95: [ ) ) ,

cor PEDIREPIRDE 2 imtigh TR D01 T PTG A0c D) 697

bt ai ne ' VR Q. 8.25 (s, 1 7.43 (t, 1H,
11§ 5B % Ty 71 A 0 3308 2K, 2 mm, 2058 65 . 28,

1H, 6.71 (m 1H), 5.53 (s, 2H), 5.14 (d, 1H, 3.70

(m 1H), 3.30 (m 2H), 2.72 (m 2H). Production of

I ntermedi ate Products According to Process Variant |b

ci N HNH2 N2 57 In the general forrmulas, RlL, R5, B

and m have the neaning that is indicated under general
Exdampladla |. 1g) Production of

[ 3- (5-Bronp- 2-chl or o- pyri m di n-4-yl am no) - propyl ] -carb

amc acid-tert-butyl-ester

Production of rac-l5-Brom0-4-thia-2,5,9-triaza-1(2,4)-pyrimidina-3(1,3)-

benzenacyclononaphan-7-el-4,4-dioxide

A solution of 150 mg (0.34 mmol) of 3-amino-N-[3-(5-bromo-2-chloro-
pyrimidin-4-ylamino)-2-hydroxy-propyl}-benzenesulfonamide in acetonitrile/water (9.0
ml/1.0 ml) is added via a spray pump within 2.5 hours to a refluxing solution of
acetonitrile/water/4 molar solution of hydrochloric acid in dioxane (45 ml/5 m1/0.6 ml).
After another 4 hours under reflux, the oil bath is turned off, and the reaction solution is
stirred overnight at room temperature. The precipitate that is formed is filtered off,
washed with MeCN, and then dried in a vacuum. 125 mg (0.31 mmol, corresponding to

91% of theory) of the product is obtained.



O N--~~NK O HHA solution of 6.1 g (26.6 mmuol ) of
5-brono-2, 4-di chloro-pyrimdine in 100 m of
acetonitrile is mxed successively with 5.0 g (28.7
mmol ) of N-boc-1, 3-di am nopropane and 4.5 m (32.4
mol ) of trlethyl amne and stirred for 3.5 hours at
roomtenperature. The batch is diluted with 200 m of
ethyl acetate. It is washed with saturated NaCl
solution, citric acid (10%, saturated NaHCO3 sol ution
as well as saturated NaCl solution. The conbi ned
or gani ¢ }ghases are dried (Na2SO4 ]2’ iltered
concENMB {RMSEY): 10@@%\‘{9&%‘()1 BB (sol )é“(libf QHWZ (s, 1H), 7.93
corresponding to 100% of theory) of the product is
(mgol)a7-Ae im, 2H), RMR(aDNMBO# 14 §m2 PHY, 8,94 #), 1H), 549 (1, 1HDHD.88 (m,
6.79 (t, 1H), 3.30 (m 2H), 2.94 (m 2H), 1.63 (m
2HpH), 1.35 (s, 9H). 58 1h) Production of
N- ( 5- Br onp- 2- chl or o- pyri m di n-4-yl ) - propane- 1, 3-di am n
e Hyidt sahBs).i de HCI H2 A solution of 5.0 g (13.7 mol)
of [3-(5-brono-2-chl oro-pyrimdin-4-ylam no) -
propyl]-carbam c acid-tert-butyl-ester in 150 nm of
acetonitrile is mxed with 25 nml of a 4 nolar
solution of hydrochloric acid in dioxane and stirred
at roomtenperature. After 4

Production of Intermediate Products According to Process Variant 1a

1)  3-Amino-N-[3-(5-bromo-2-chloro-pyrimidin-4-ylamino)-2-hydroxy-propyl}-

benzenesulfonamide
Ci
N“ N
\/ “~ |
\N/w/\N
H H
OH Br

NH,

A solution of 258 mg (0.553 mmol) of N-[3-(5-bromo-2-chloro-pyrimidin-4-
ylamino)-2-hydroxy-propyl]-3-nitro-benzenesulfonamide in 20 ml of tetrahydrofuran is
mixed under argon at room temperature with 2.6 ml of a 15% solution of Ti(II)Cl in
approximately 10% hydrochloric acid. After 2 hours, the reaction solution is mixed again
with 0.2 ml of Ti(IlI)Cl solution and stirred for another 60 minutes. The batch is made

basic with 1 M NaOH solution and then filtered. The filter cake is rewashed 2x with 50



hours, the solvent is drawn off in a rotary
evaporator, and the residue is dried in a drying

oven. 4.1 g (13.7 mol, corresponding to 100% of
theory) of the product is obtained. 'H NVR (DVSO :
8.26 (s, 1H), 7.95 (m 5H), 3.42 (m 2H), 2.79 (m
2H, 1.96 (m 2H). Ms: 26!§ (ES). 59 1i) Production of
N[ 3- (5 Br ono- 2- chl or o- pyri m di n-4-yl am no) - propyl ] - 3-

ml g%?thﬁ asﬁgtgﬁ\ﬁlegg% (ipgm?gﬂ p};@ 1ﬁﬁgqhsca§§r "lN-e filtrate 1Hs c'c\)%enéated by

N- (5- br ono- 2- chl or o- pyrim -
evaporLign W QRO PRI 6?“? then S’ffEPc@ﬂZ"lh’geﬂ(ﬂ .a%atﬁﬁ%ﬂ)-) The
3-ni trobenzenesul fonyl chloride in 20 m of acetone/6
comingskorgamiephases as¢ wathed withd¥agl selniier, dried Nab©)), filtered ofd
triethylam ne. After 2.5 hours, the organic solvent is
cogerdrateddfyfevaporationo {The yenminipg reatdoe is pufificé by whdoeratogedphyr )
is added, it is extracted with ethyl acetate. The

(dmmbmamdneaMgemgcs 5, Phamasstanp. Wes hed0.86 kfindlj doreSpoading to
(10%, saturated NaHCO3 sol ution as wel | as saturated

64BdEthes9) b the Proddétiieebtaine? SO4) , filtered and
concentrated by evaporation. 633 ng (1.41 mol,

corresponding to 87% of theory) of the product is
obtained. "HNWR (DVSO): 8.48 (m 2H), 8.19 (m 2H),

8. 0Qs MR lisof- S5 Lt ils o 185 A t, 1), 7.13 @, 1H), 6.96 (m,
1H), 6.86 (m, 1H), 6.71 (m, 1H), 5.53 (s, 2H), 5.14 (d, 1H), 3.70 (m, 1H), 3.30 (m, 2H),

2.72 (m, 2H).
Production of Intermediate Products According to Process Variant 1b

L L L

(R%)r, A/ NZ N

(H‘)



1H), 3.30 (m 2H), 2.88 (t, 2H), 1.67 (m 2H). 60
Exanple 1.3 Production of rac-15-

Br ono- 4- t hi a-2,5,9-triaza-1(2,4)-pyrirridi na- 3(1, 3) -
benzenacycl onaphane- 8- et hanol - 4, 4- di oxi de

Hydrochl oride A solution of 145 rTg (0.33 Mol ) of
3-ani no- N- [ 3- ( 5- br ono- 2- chPér o-

pyri m di n-4-yl am no) - 4- hydr oxy- butyl] benzenesul f onam

e jn,aceto tr| e/ 3 .0 /2.0,.mM/1.0
inirl]ge g5 qﬂngiag Igei( 331 ?ﬂs{ﬂ[ﬂh tﬁ? ngsgm% tslStHle(‘éted under

refIUX| ngI sol ution of acetonitrile/water/4 nol ar

gereil Myl lof  hydrochl oric acid in dioxane (45 m /5
m/0.8 mM). After another 14 hours under reflux, about
20 m of acetonitrile is drawn off in a rotary
evaporator. After cooling, the precipitate that is

1g)f or Pevstuiciorsefd8(5BrdmotZ-chlorcepyrizhialin iyl dmina)-propgdiccarbamic
di i sopropyl ether, and dried. 97 ng (0.22 mmol,

acidaerr-bapdesteng to 67% of theory) of the product is
obtained in the formof hydrochloride. 'H NVR (DMSO) :
10.22 (s, 1H), 8.99 (m 1H), 8.19 (s, 1H), 7.69 (t,
1H), 7.40 (m 3H) 6 95 (br, 1H), 4.04 (m 1H), 3.70
(m 2H), 3.40 2.19 (m 1H, 1.61 (m 1H.

MS. 414 (ES). 61 'The racemate i s separated

preoperati vel W S' the enantioners by neans of chiral
HPLC:  Col unm:NjChi Ral pak AD (20/&1); 250 X 60 mMm
El uants: Hexank/e nol ~80/ + 0 1%
%N/\}O\N .
H H
Br

A solution of 6.1 g (26.6 mmol) of 5-bromo-2,4-dichloro-pyrimidine in 100 ml of
acetonitrile is mixed successively with 5.0 g (28.7 mmol) of N-boc-1,3-diaminopropane
and 4.5 ml (32.4 mmol) of triethylamine and stirred for 3.5 hours at room temperature.
The batch is diluted with 200 ml of ethyl acetate. It is washed with saturated NaCl
solution, citric acid (10%), saturated NaHCO; solution as well as saturated NaCl solution.
The combined organic phases are dried (Na,S0O,), filtered and concentrated by
evaporation. 9.7 g (26.6 mmol, corresponding to 100% of theory) of the product is

obtained.

'H-NMR (DMSO): 8.22 (s, TH), 7.63 (t, LH), 6.79 (t, 1H), 3.30 (m, 2H), 2.94 (m,

2H), 1.63 (m, 2H), 1.35 (s, 9H).



Flow. 100 ml/mn Detector: UV 280 nm Tenperat ure:
Room t enperature Retention: Enantionmer (+): 38.5 mn,
1.3 (+)-Enantionmer Enantioner (-): 59.1 mn, 1.3
(-)-Enanti omer Exanple 1.4 Production of
15-Brono-4-thia-2,5,9-triaza-1(2, 4)-pyrimdi na-3(1, 3)-
benzenacycl ononaphan- 35- anPhe- 4, 4-di oxi des 62 A
solution of 46 nmg (0.11 mmuol) of

15- bropo-35-nLtro-4-thia-2,5,9:-triaza-1(2,4)- .. .

1h) ol G B gzt ahrobaer ] drcismine
hydrochloride in 1 m of THE is mxed at room

Hydeochlorideure with 0.4 nl of a 15%solution of Ti(I111)C
in approximately 10% hydrochloric acid. After 67
hours, it is mxed again with 0.2 m of a 15% sol ution
of Ti(lIl)CL in approximtely 10% hydrochl oric acid,
and it is stirred fogl anot her 21 nHghours. The batch is
made basic with 2N NaOH sol ution and extracted from

ethyl acetate. T gbi ned organi ¢ phases are washed
with NaCl sol utionland|then filtered through a

What man filter and e vaporation. The
residue that is forngd i recrystdldized from

met hanol / di i sopr opylBet her. 24 ng (0.06 mol,
corresponding to 55% of theory) of the product is
obtai ned. 1HNWVR (DVMBO): 9.45 (br, 1H), 8.51 (br, 1H),
8.02 (br, 1H), 7.53 (br, 1H), 7.31 (br, 1H), 6.60

(bra sditifion gfﬁ"@g (P_’ﬁ m?ﬂfﬁ)’ of?S-@bfo?no-2—Eﬂlor03pﬁ9niﬁm4-§1'5%’ino)—
1.78 (m 2H).

propyl]-carbamic acid-terz-butyl-ester in 150 ml of acetonitrile is mixed with 25 ml of a 4

molar solution of hydrochloric acid in dioxane and stirred at room temperature. After 4

hours, the solvent is drawn off in a rotary evaporator, and the residue is dried in a drying

oven. 4.1 g (13.7 mmol, corresponding to 100% of theory) of the product is obtained.

'H-NMR (DMSO): 8.26 (s, LH), 7.95 (m, 5H), 3.42 (m, 2H), 2.79 (m, 2H), 1.96
(m, 2H).

MS: 265 (ES).



M5: 399 (ES). 63 Exanple 1.5 Production of
15-Bronp-35-nitro-4-thia-2,5,9-triaza-1(2,4)-pyrimdin
a-3(1, 3)- benzenacycl ononaphane- 4, 4-di oxi de

hydrochl ori de A solution of 420 ng (0.90 mmol) of
3-am no- N-[ 3- (5- brono- 2- chl_or o-

pyrim din-4-yl am no) - propyljg-S nitro-benzenesul fonam d
e in acetonitrile/DMF (7.0 rrH3 O m) is added via a

ol uti qQf

1 oS sl 2l P e u e

bdloxa “&Pé O m/2.5m). After coollng t he
e'&FE@PQf’? i hat is formed is suctioned off. The
filtrate is concentrated by evaporation, and the
residue is digested with nethanol. 151 ng (0.36 mol,
corresponding to 40% of theory) of the product is
obtained in the form of hydrochlorideCl 1H NVR ( DMSO) :
10.68 (s, 1H), 9.51 (s, 1H), 8.15 (m{4H), 8.02 (m
1H), 3.41 (m 4H), gl.§3 (m 2H). h@jﬁﬁg (ES). 64

Production of Intermddtate Productg Acclprding to
Process Vari ant-1g '%\'ﬁ’y@dq,ot/r\eﬂ i No
N-[ 3- (5- br ono- oro-pyri m di nH{4-yl pmi no) - propyl ) -5

ni tro- benzenesk amde Cl 0/0 Br

NO,

A solution of 530 mg (1.76 mmol) of N-(5-bromo-2-chloro-pyrimidin-4-yl)-
propane-1,3-diamine hydrochloride and 352 mg (1.60 mmol) of 3-nitrobenzenesulfonyl
chloride in 20 ml of acetone/6 ml of water is mixed at room temperature with 1 ml of
triethylamine. After 2.5 hours, the organic solvent is drawn off in a rotary evaporator.
After water (20 ml) is added, it is extracted with ethyl acetate. The combined organic
phases are washed with citric acid (10%), saturated NaHCO; solution as well as saturated
NaCl solution, dried (Na2SQy), filtered and concentrated by evaporation. 633 mg (1.41
mmol, corresponding to 87% of theory) of the product is obtained.

'H-NMR (DMSO): 8.48 (m, 2H), 8.19 (m, 2H), 8.00 (t, 1H), 7.88 (t, 1H), 7.63 (t,

1H), 3.30 (m, 2H), 2.88 (t, 2H), 1.67 (m, 2H).



SBr HHN2 H2 A solution of 602 ng (1.28 muol ) of
N-[ 3- (5- brono- 2-chl or o- pyri m di n- 4-
yl am no) - propyl ] -3, 5-di ni tro- benzenesul fonanm de in 10
m of THE is mixed at room tenperature with 4.2 m of
a 15%solution of Ti(I1I1)d _in approxinmately 10%
hydrochloric acid. After 2 %ours, it is nixed agai n
with 3.0 M of a 15%solution of Ti(Il1)d in

E a;gl?’i {mately 10% hydrochloric acid, and it is stirred
g ther 16 hours. The batch is nmade basic with 2N

OH solutign and filtered. The filter cake is

ProdieR 8hracul’T RrommeAihiy biditriasarh@ dhriamiamma (31 r ot o
is drawn off on a rotary evaporator, and the residue

benzgnacyclonaphaner§-methanpl 4,4siexide Hydmebloridebi ned or gani c
phases are filtered through a Watman filter and
concentrated by evaporation. 440 ng (0.95 mol ,
corresponding to 74% of theory) of the product is
obtai ned. Ms: 465 (ES). 6 roducti on of N Al kyl
Derivatives Process Vari

,0
/

H HN
T
‘\’/k

N

H

A solution of 145 mg (0.33 mmol) of 3-amino-N-[3-(5-bromo-2-chloro-
pyrimidin-4-ylamino)-4-hydroxy-butyl]-benzenesulfonamide in acetonitrile/methanol/
water (9.0 ml/2.0 ml/1.0 ml) is added via a spray pump within 3 hours to a refluxing
solution of acetonitrile/water/4 molar solution of hydrochloric acid in dioxane (45 ml/5
ml/0.8 ml). After another 14 hours under reftux, about 20 ml of acetonitrile is drawn off
in a rotary evaporator. After cooling, the precipitate that is formed is suctioned off,
rewashed with water and diisopropyl ether, and dried. 97 mg (0.22 mmol, corresponding

to 67% of theory) of the product is obtained in the form of hydrochloride.

"H-NMR (DMSO): 10.22 (s, 1H), 8.99 (m, 1H), 8.19 (s, 1H), 7.69 (t, 1H), 7.40
(m, 3H), 6.95 (br, 1H), 4.04 (m, 1H), 3.70 (m, 2H), 3.40 (m, 2H), 2.19 (m, 1H), 1.61 (m,
1H).

MS: 414 (ES).



N 11 HN In the general fornmulas, Rl1, R3, R5, R8, B
and m have the neaning that is indicated under general
formula |I. 66 Exanple 2.0 Production of
15-Brono-5-nethyl -4-thia-2,5,9-triaza-1(2,4)-pyrimdin
a-3(1, 3) benzenacycl ononaphane- 4, 4-di oxi de HN A
solution of 35 ng (0.09 rrm9I1) of
15-brono-4-thia-2,5,9-triaza-1(2, 4) -
pyri m di na- 3(1, 3) - benzenacycl ononaphane- 4, 4- di oxi de in
4 m Dl\/SOis m'xed at room tenperature with 6 ng
Th‘(‘r[ ?) a 60% di ?)Per sion of sodium hydride in
aﬁ%‘P%fF 1556 ?rateﬁﬂffof"iraﬁ“’ sinfo the gnangpmers byimegeef chirplddPLC:
7 1 of nmethyl iodide is added. After 4 hours, it is
Columped agahireipaktAD 2tk 250x60%6mi sper si on of sodi um
hydride in mneral oil as well as 7 tl of nethyl
Eliaodi de, Hexaneé/tthasol 8020ra1%\DEAI ght. The batch is
diluted with ethyl acetate and washed with saturated
FloMaCl sol1goimgiiminThe conbi ned or gani ¢ phases are dried
(Na2SO4), filtered and concentrated by evaporation.
De{gB@rrerm(Ungg nkesidue is digested with MIB ether. 10
nmg (0.03 nmol, corresponding to 27% of theory) of the

Terﬂfxé?gtﬂfét. Ikéom fé%%ﬂﬁg 67

Retention:  Enantiomer (+): 38.5 min, 1.3 (+)-Enantiomer

Enantiomer (-): 59.1 min, 1.3 (-)-Enantiomer
Example 1.4

Production of ls-Brom0-4-thia-2,5,9-triaza-1(2,4)-pyrimidina-3(1,3)-

benzenacyclononaphan-3°-amine- 4,4-dioxides




1HNVR (DMBO: 9.78 (s, 1H), 9.08 (m 1H), 8.02 (s,
1H, 7.40 (m 4H), 3.44 (m 4H), 2.68 (s, 3H), 1.95
(m 2H). Ms: 398 (ES). Production of 4-Oxo Derivatives
Process Variant 3a (RS)m(R5)m0 0 N2 (Ri)ml (R1),,
N2 N HHNNH H (Rl)mIn the general fornmulas, R1,
R3, R5, B and m have the m®ning that is indicated 0
SLLO(RB)mMO O NHr™ " ", NC

A solution of 46 mg (0.11 mmol) of 1°-bromo-3’-nitro-4-thia-2,5,9-triaza-1(2,4)-
pyrimidina-3(1,3)-benzenacyclononaphane-4,4-dioxide hydrochloride in 1 ml of THF is
mixed at room temperature with 0.4 ml of a 15% solution of Ti(III)Cl in approximately
10% hydrochloric acid. After 67 hours, it is mixed again with 0.2 ml of a 15% solution
of Ti(IIN)Cl in approximately 10% hydrochloric acid, and it is stirred for another 21
hours. The batch is made basic with 2N NaOH solution and extracted from ethyl acetate.
The combined organic phases are washed with NaCl solution and then filtered through a
Whatman filter and concentrated by evaporation. The residue that is formed is
recrystallized from methanol/diisopropyl ether. 24 mg (0.06 mmol, corresponding to

55% of theory) of the product is obtained.

'"H-NMR (DMSOY): 9.45 (br, 1H), 8.51 (br, 1H), 8.02 (br, 1H), 7.53 (br, 1H), 7.31
(br, 1H), 6.60 (br, 1H), 6.48 (br, 1H), 5.42 (s, 2H), 3.30 (m, 4H), 1.78 (m, 2H).

MS: 399 (ES).



under general formula |I. 68 Exanple 3.0 Production of
15- Bronp- 9- oxa- 4-thi a- 2, 5-di aza- 1(2, 4) - pyri m di na- 3(1,
3) benzenacycl ononaphane- 4, 4- di oxi de A sol ution of 30
nmg (0.07 nmol) of 3-am no
N-[ 3- (5- brono- 2- chl oro- pyri m di n-
4-y|oxy)-propyl]-benzenesup?onanide in
acetonitrile/DVMSO (9.5 M /0.5 mM) is added via a
spr ump within 2 hours to a refluxing solution of
Ex@@@@?ﬁftrile/mater/4 nol ar solution of hydrochloric
cidin #ioxane £22.5mM /2.5 mM/0.3 m). After another
Production, pE1°-Bromo-3 anirard-thia-265,9-tigzaA(hdhpyrimidina-3ghr y
evaporator, and the residue is mxed with 1 M NaHCO3
benggnagyrignonaphape 4dcdioxidedydygchiprideny| acetate (2x). The
conbi ned organi c phases are dried (Na2SO4), filtered
and concentrated by evaporation. The residue that is
obtained is purified by chromatography (DCMEtOH 9:1).
8 mg (0.02 mmol, correspod ng to 30% of theory) of
t he product is obtained. NVR (DVBSO) : 10.23 (s, 1H)
9.08 (m 1H), 8.41 (s, 1k .88 (br, 1H), 7.36 (m
3H), 4.58 (m 2H), 3.30 2H), 2. 07 (m 2H). Ms: 385
(ES). 69 Production xedt at e Products
According to Process VYariant 33 3a) Production of
N-[ 3- (5- Brono- 2-chl ot I\}/rirn'on-4-yIoxy)-propyl]-3-n
tro benzenesul f ona |de

=

N
H
Br HCI

A solution of 420 mg (0.90 mmol) of 3-amino-N-[3-(5-bromo-2-chloro-
pyrimidin-4-ylamino)-propyl]-5-nitro-benzenesulfonamide in acetonitrile/DMF (7.0
ml/3.0 ml) is added via a spray pump within 2 hours to a refluxing solution of
acetonitrile/4 molar solution of hydrochloric acid in dioxane (150.0 m1/2.5 ml). After
cooling, the precipitate that is formed is suctioned off. The filtrate is concentrated by
evaporation, and the residue is digested with methanol. 151 mg (0.36 mmol,

corresponding to 40% of theory) of the product is obtained in the form of hydrochloride.

'H-NMR (DMSO): 10.68 (s, 1H), 9.51 (s, 1H), 8.15 (m, 4H), 8.02 (m, 1H), 3.41
(m, 4H), 1.83 (m, 2H).

MS: 429 (ES).



A N~Nzo "\ HBr Asolution of 272 ng (1.05 nmol)
of N-(3-hydroxy-propyl)-3-nitro- benzenesulfonamd in
5m DWVFis mixed with 49 ng of a 60% di spersi on of
sodium hydride in mineral oil (1.22 mml) and stirred
for 5 mnutes at roomtenperature. It is mxed with a
sol ution of 220 ng (0.97 m%bl) of

5-brono-2, 4-dichloro-pyrimdine in 5 m of DW and

i [.red r__anot.her hours. ..Th atch is.mxed with
P"i‘{a ch?’éf"é%'?%r&'at‘éE’F?ff‘icfﬁ#%["ﬂﬁd'?ﬁg‘hp Eeess At d2t h et hyl
acetate (2x). The conbi ned organi c phases are washed
with Nad solution, dried (Na2SO4), filtered and _
.concentrated by evaporation. The remaining residue is
1j) Bupduction of J-Amminer¥r 3r{f-bramo-2ichlozorpy vintidin-eylamine -profyl]-5-
Fl ashmaster I1). 75 ng (0.16 mmol, corresponding to
nitnshenzeneshlfonapiidef t he product is obtained. 70 ' H NWR
(DMSO): 8.66 (s, 1H), 8.47 (m 2H), 8.16 (m 1H), 8.06
(m 1H), 7. 88 (t, 1H), 4.37 (t, 2H), 3.00 (m 2H),
1.96 (m 2H). Ms: 451 (ES). 3b) Production of
3- Ami no- N-[ 3- (Bt brono- 2- chl or o- pyri m di n-4-yl oxy) - prop
yl benzenesuﬂ&nam’ de

N
NN 0. .0
l — \\S// NH
N/\/\N/ 2
H H
Br
NO,

A solution of 602 mg (1.28 mmol) of N-[3-(5-bromo-2-chloro-pyrimidin-4-
ylamino)-propyl}-3,5-dinitro-benzenesulfonamide in 10 ml of THF is mixed at room
temperature with 4.2 ml of a 15% solution of Ti(IIN)Cl in approximately 10%
hydrochloric acid. After 2 hours, it is mixed again with 3.0 ml of a 15% solution of
Ti(HI)Cl in approximately 10% hydrochloric acid, and it is stirred for another 16 hours.
The batch is made basic with 2N NaOH solution and filtered. The filter cake is rewashed
with THF and water. The THF of the filtrate is drawn off on a rotary evaporator, and the
residue is extracted from ethyl acetate. The combined organic phases are filtered through
a Whatman filter and concentrated by evaporation. 440 mg (0.95 mmol, corresponding to

74% of theory) of the product is obtained.

MS: 465 (ES).



Cl SI-1 N~-~~ OHBr Asolution of 70 ng (0.16 nmol)
of N-[3-(5-brono-2-chloro-pyrimdin-4-yl oxy) -
propyl]-3-nitro-benzenesul fonamde in 5 mM of THE is
mxed at OCwith 1.0 ml of a 15% solution of
Ti(I11)dA in approxi mately 10% hydrochloric acid.
After 2 hours, the reactiéh solution is mixed again
with 0.2 m of Ti(lIl1)dA solution and stirred for
another hour. The batch is nmade basic with 1N NaOH
solution and then filtered. The filter cake is

rewgshe i n each case with 50 m of ethyl
Pr%’éf‘ﬁ!gfw Reryativey) ). The filtrate is

concentr at ed by evaporation in a rotary evaporator and
then extracted with ethyl acetate (2x). The conbi ned
organi ¢ phases are washed with NaCl solution, dried
Preceis280iant 2f i [ t ered and concentrated by evaporation.
The remaining residue is purified by chromatography
(hexane/ ethyl acetate 1:1, Flashmaster 11). 32 ny
(0.08 mmol, corresponding to 49% of theory) of the
product is obtained. 71 1H NWR (DVMSO: 8.67 (s, 1H),
7.49 (t, 1H), 7.12 (t, 1H), 6.96 (m 1H), 6.81 (m

1H) 6. 68 ((Iﬁ@jﬂl , 5.54 (s, 1H), 4.39 2H), 2.96
(m 2H), m 2H) . MS: 421 (ES). PYpadBbhon of
5- Car boxami rivati ves Process Vari 4
P o)
S—O HN ?//20

N—Ra )\
NH
N \N N' XN
s
‘ g/k °
H
Ra

In the general formulas, R, R R®, R8, B and m have the meaning that is

indicated under general formula I.



HN N 11 NH2 NH2 In the general fornulas, Rl, R5, B
and m have the neaning that is indicated under general
formula |I. 72 Exanple 4.0 Production of
N-tert-Butyl-4-thia-2,5,9-triaza-1(2,4)-pyrimdina-3(1
, 3) - benzenacycl ononaphane-15- car boxani de- 4, 4- di oxi de
HNHNN H NOHAsolutibh of 150 ngy (0.32 mvl) of
2-chloro-4-[3-(3-nitro-
ben sul f onyl am no) - pr opyl am no] - pyri m di ne- 5- car box
E"WP@Q& d-tert-butylamide in 10 M of THE i s nixed
under argon at roomtenperature with 1.6 ml of a 15%
solution of Ti(lIlI1)d in approximtely 10%

hydrochl qric acid. After 17 hours, the reaction
Pr(y,%;p(jw of1°-Bromo-5-methy}-4-thia-2,5,9-triaza-1(2,4)-pyrimidina-3(1,3)-

benzenacyclononaphane- 4,4-dioxide

A solution of 35 mg (0.09 mmol) of 1° -bromo-4-thia-2,5,9-triaza-1(2,4)-
pyrimidina-3(1,3)-benzenacyclononaphane-4,4-dioxide in 4 ml DMSO is mixed at room
temperature with 6 mg (0.15 mmol) of a 60% dispersion of sodium hydride in mineral
oil, and it is stirred for 10 minutes. Then, 7 pl of methyl iodide is added. After 4 hours,
it is mixed again with 6 mg of a 60% dispersion of sodium hydride in mineral oil as well
as 7 wl of methyl iodide, and it is stirred overnight. The batch is diluted with ethyl
acetate and washed with saturated NaCl solution. The combined organic phases are dried
(NaxSOy), filtered and concentrated by evaporation. The remaining residue is digested
with MTB ether. 10 mg (0.03 mmol, corresponding to 27% of theory) of the product is

obtained.



is mxed again with 0.3 m of Ti(Ill)C solution and
stirred for another 4 hours. The batch is nade basic
with 1 M NaOH solution and then filtered. The filter
cake is rewashed 2x with 50 ml of ethyl acetate/ MeOH
(30 M/20 m) in each case. The filtrate is
concentrated by evaporatiofi/in a rotary evaporator and
then extracted with ethyl acetate (2x). The conbi ned

or gapi : rjed 2S i1t d
condENPrENEREDNY. B &L bRG o B Bl 305 oFberefBeiven. 2o
evaporation, a colorless solid precipitates, whichis
(m4H); 26865, 3H) 1R dmaeHed. 25 my (0. 06 nmol
corresponding to 18% of theory) of the product is
obt MSn3 (E83 ' H-NVR (DMBO): 9.95 (s, 1H), 9.45 (s,
1H), 8.82 (t, 1H), 8.49 (s, 1H, 7.78 (t, 1H), 7.58
(s, 1H), 7.38 (m 3H), 3.50 (m 2H), 3.30 (m 2H)
1.86 (m 2H) Ms: 405 (ES) Production of the
Internedi ate Products According to Process Variant 4
4a) Production of 2,4-D chloro-pyrimdine-5-carbonyl
Prddulcfion 8F4-OxoDepivasitsi on of 21.7 g (139 mmol) of
2, 4-di hydr oxy-5-carboxylic acid- pyrimdine, 96.7 ¢
(463 mmol ) of phosphorus pentachloride and 33 m (348
mmol ) of phosphoroxyde chloride is stirred for 5
r 5C. After cooling, the reaction mxture is
Pr%g%c‘zif{ﬁ"é#éd by evaporation in a rotary evaporator.
The residue that is formed is purified by vacuum
distillation (KpOinbar: 68C. 24.9 g (117 mmol o
corresponding to 84 % of theory) of the product is /L\
“ N
<

ohksj ned. (R9),, 5 N
s0,Cl V3 RV
2 S\N S\N
N OH 5 N 0 3

—
R
O(Wh (RY

NO, NO, NO,

(0] )\
/ 5 ’
~ N

N
|
) )N A
| P R®
)
NH,

(G

|

In the general formulas, R', R3 R, B and m have the meaning that is indicated

under general formula I.



"HNWR (DMSO: 9.11 (s, 1H) 74 4b) Production of
2,4-Dichl oro-pyrimdi ne-5-carboxylic
acid-tert-butylanmide CI NI N C A solution of 24.85 ¢
(117.5 mmol ) of 2, 4-dichloro-pyrimdine-5-carbonyl
chloride in 125 m of THE is cooled to -15C. It is
slowy nmixed with a soluti8h of 13.2 m (124.5 mol)
of tert-buylamne and 17.4 nm (125.7 muol) of
Letdqwlamine in 50 M of THF, so that the
Ex%'éh‘%ejrj%ture of the reaction m xture remains |ess than
-10C. It is stirred for another 2 hours at -10C, then
the cooling bath is renoved, and the reaction mxture
is heated to roomtenperature while being stirred
Productipn of ho%?qmtr?rexwﬂggnapzéﬂma-lt(%axpyryni«‘gnaréaﬁ)s
filtered off, and the filtrate is conpletely
benzenasyclononapdane-ddvdipedet i on. The residue that is
obtained is purified by chromatography (hexane/ et hyl

acetate 4:1). 14.01 g (566 mmvl, corresponding to
50% of theory) of the pr¢@ is obtained. 'H NWR
(DVMBO): 8.81 (s, 1H), 8 R4 (S 19, 1.36 (s, 9H 75

4c) HN S=0
2-Chloro-4-[3-(3-nitro benzenqﬁylfonylanino)-propylam
noj - pyrimdi ne-5 camgoxyni c acidN ert-butyl am de ~Cl
Ni 'N
/
0
Br

A solution of 30 mg (0.07 mmol) of 3-amino-N-[3-(5-bromo-2-chloro-pyrimidin-
4-yloxy)-propyl]-benzenesulfonamide in acetonitrile/DMSO (9.5 m1/0.5 ml) is added via
a spray pump within 2 hours to a refluxing solution of acetonitrile/water/4 molar solution
of hydrochloric acid in dioxane (22.5 ml/2.5 m1/0.3 ml). After another 16 hours, the
acetonitrile is drawn off in a rotary evaporator, and the residue is mixed with 1 M
NaHCO; solution. It is extracted with ethyl acetate (2x). The combined organic phases
are dried (Na;SQy), filtered and concentrated by evaporation. The residue that is
obtained is purified by chromatography (DCM/EtOH 9:1). 8 mg (0.02 mmol,

corresponding to 30% of theory) of the product is obtained.

'H-NMR (DMSO): 10.23 (s, 1H), 9.08 (m, 1H), 8.41 (s, 1H), 7.88 (br, 1H), 7.36
(m, 3H), 4.58 (m, 2H), 3.30 (m, 2H), 2.07 (m, 2H).

MS: 385 (ES).



\'i v SSN~\N HH ONHNRZ A solution of 0.95 ¢
(3.83 mmol ) of 2, 4-dichloro-pyrimdine-5-carboxylic
acid- tert-butylamde in 6 nl of THE is m xed at room
tenperature while being stirred wwth a suspension
that consists of 1.00 g (3.86 nmol) of
N- (3- ami no- propyl )-3-nitro®enzenesul fonanm de in 9
of THE/0.55 m of triethylam ne. After 19 hours, the
precipitate that is forned is suctioned off and washed
with ethyl acetate. The filtrate is spun in, and the
residue that is forned is purified by chrormtography
Production of Intermediate BrodustsAcecording (o hepcess Variant 3p 79 g
(1.67 mmol, corresponding to 44% of theory) of the
product is obtained. 1HNWR (DMSO): 8.74 (t, 1H), 8.47
(m 3H), 8.18 (dd, 1H), 8.04 (t, 1H), 7.98 (s, 1H),
3a)Rr@Buction efiy-[3-5-Bdntor2-cBldro-pgrifiidiprd-yldkl)-prbpgB-(mitro-
2H), 1.36 (s, 9H) 76 Production of 5-Cyano Derivatives
berZencsalfonataideant 5 Cl

/Ti\
0O 0 N N
O,N W |
2 \H/\/\O AN
Br

A solution of 272 mg (1.05 mmol) of N-(3-hydroxy-propyl)-3-nitro-
benzenesulfonamid in 5 ml DMF is mixed with 49 mg of a 60% dispersion of sodium
hydride in mineral oil (1.22 mmol) and stirred for 5 minutes at room temperature. It is
mixed with a solution of 220 mg (0.97 mmol) of 5-bromo-2,4-dichloro-pyrimidine in 5
ml of DMF and stirred for another 2 hours. The batch is mixed with saturated NaCl
solution and then extracted with ethyl acetate (2x). The combined organic phases are
washed with NaCl solution, dried (Na;SO,), filtered and concentrated by evaporation.
The remaining residue is purified by chromatography (hexane/ethyl acetate 1:1,

Flashmaster IT). 75 mg (0.16 mmol, corresponding to 16% of theory) of the product is

obtained.



NO2 CNNO2 NH2Z N HN HCNC CNIn the general
formulas, R, R5, B and mhave the neaning that is

i ndi cated under general fornmula |I. 77 Exanple 5.0
Producti on of
15-Cyano-4-thia-2,5,9-triaza-1(2,4)-pyrimdina-3(1, 3)
benzenacycl ononaphane 4, 4-dPoxi de CN A solution of 100
ng (0.25 nmol) of N-[3-(2-chl oro-5-cyano- pyrlmd|n 4-

yl a%?éﬁ%ﬁﬁg@@ %ﬁgg,ifg 521?? ; 2H) %L%o(?rﬁ%g%ﬁﬂ% 14517 88

a 15% solution of Ti(lIl)d in approximtely:
(t, 1]5),/4 37 (t 2H) 3.00 (m, 2H), 1.96 (m, 2H).

MS: 451 (ES).

3b) Production of 3-Amino-N-[3-(5-bromo-2-chloro-pyrimidin-4-yloxy)-propyl}-

benzenesulfonamide
Cl
0\\ //0 N~ IN
H,N S\ N/\/\ o )\H
\©/ " Br

A solution of 70 mg (0.16 mmol) of N-[3-(5-bromo-2-chloro-pyrimidin-4-yloxy)-
propyl]-3-nitro-benzenesulfonamide in 5 ml of THF is mixed at 0°C with 1.0 ml of a
15% solution of Ti(III)Cl in approximately 10% hydrochloric acid. After 2 hours, the
reaction solution is mixed again with 0.2 ml of Ti(III)CI solution and stirred for another
hour. The batch is made basic with 1IN NaOH solution and then filtered. The filter cake
is rewashed 2x in each case with 50 ml of ethyl acetate/MeOH (30 ml/20 ml). The
filtrate is concentrated by evaporation in a rotary evaporator and then extracted with ethyl
acetate (2x). The combined organic phases are washed with NaCl solution, dried
(Na;S0y), filtered and concentrated by evaporation. The remaining residue is purified by
chromatography (hexane/ethyl acetate 1:1, Flashmaster I1). 32 mg (0.08 mmol,

corresponding to 49% of theory) of the product is obtained.



hydrochloric acid. After 3.5 hours, the batch is
diluted with ethyl acetate, nade basic with .1 M NaCH
solution (pH 13) and then filtered. The filter cake is
rewashed with 50 m of ethyl acetate/ MeOH (30 m /20
m) and 70 m of ethyl acetate/ MeOH 1N NaCH (40 m/

20 M/10 mM). The filtrate’ts concentrated by
evaporati on in a rotary evaporator and then extracted

o o RN @%%@ S, 7 0%, TR D3R B0 G781 o

evapaor at j on. ing concentration by evaporation, the

1Hbr6c§d&’ 1H), éé%ﬁ’tlﬁ)e‘%?’%ém’az}@o? 8p I(‘@s%ﬁ/)séim@n Whl-ch is
filtered off. 30 ng (0.09 mol, correspondl ng to 36%
of MSeh2M(ESH the product is obtained. 78 ' H NVR
(DMSO): 10.29 (s, 1H), 9.29 (s, 1H), 8.39 (s, 1H,
8.15 (br, 1H), 7.78 (br, 1H), 7.38 (m 3H), 3.30 (m
4H), 1.85 (m 2H) Ms: 331 (ES) 79 Production of

Prdduictionref] 5 a0 abbXamide Deridativesdi ng to Process Variant 5
5a) Production of
N-[ 3- (2- Chl or o- 5- cyano- pyri m di n- 4-yl am no) - propyl ] - 3-
nitro benzenesul fonamde 0 0 ~N -~~ H CN NO2

Process Variant 4

c;
)
R 0\\S//0 (R, Ap N/ N
N NH, NN )I‘
" e
(R, (R")
NO, NO,

N/N

S SON
HN ?—_-0
NJ§N \H -~ /‘rk
NH,

In the general formulas, R! R’ , B and m have the meaning that is indicated under

general formula 1.



125 ng (0.27 mol ) of
2-chl oro-4-[3-(3-nitro-benzenesul f onyl am no) -
propyl am no] - pyri m di ne-5-car boxylic
acid-tert-butylamde is mxed with 4 ml of thionyl
chloride and stirred under reflux for 19 hours. The
reaction mixture is concent'fated by evaporation. It
is mxed with water and tol uene and evaporated to the
Exg@wes te in arotary evaporator. 110 ng (0.27 nmol,
respondi ng to 100% of theory) of the product is
obtained. '"HNWR (DVSO): 8.50 (m 4H), 8.19 (d, 1H),
8.01 (t, 1H), 7.88 (t, 1H, 3.30 (m 2H), 2.87 (m
2H),. 1.71 (m 2}—%4.: 80 Production of Thiophene
Proguiction of Yeertmutpld-thin2)5, S tiaze-l @Ipygmiding3d(£3): + - NH2
02N NH 2N N H
benzenacyclononaphane-1°-carbexamide-4,4-dioxide

A solution of 150 mg (0.32 mmotl) of 2-chloro-4-[3-(3-nitro-
benzenesulfonylamino)-propylamino]-pyrimidine-5-carboxylic acid-fert-butylamide in
10 ml of THF is mixed under argon at room temperature with 1.6 ml of a 15% solution of
Ti(IIN)Cl in approximately 10% hydrochloric acid. After 17 hours, the reaction solution
is mixed again with 0.3 ml of Ti(III)Cl solution and stirred for another 4 hours. The
batch is made basic with 1 M NaOH solution and then filtered. The filter cake is
rewashed 2x with 50 ml of ethyl acetate/MeOH (30 ml/20 ml) in each case. The filtrate
is concentrated by evaporation in a rotary evaporator and then extracted with ethyl
acetate (2x). The combined organic phases are dried (Na;SO,), filtered and concentrated
by evaporation. During concentration by evaporation, a colorless solid precipitates,
which is filtered off and dried. 25 mg (0.06 mmol, corresponding to 18% of theoty) of

the product is obtained.



In the general fornulas, R3 and B have the neaning
that is indicated under general formula |I. 81 Exanple
6.0 Production of
15-Bronp-4-thia-2,5,8-triaza-1(2,4)-pyrimdina-3(4,2)

t hi ophenacycl ooct aphane- 4, 4- di oxi des Br A sol ution of
170 ny (0.41 mmol ) of 4- ani’ho- t hi ophenyl ene- 2-sul foni c
aci d-[ 2-

(5-brono-2-chl oro-pyrimdin-4-ylam no)-ethyl]-amde in
acetonitrile/water (12.0 M 11.5 mM) is added via a

spr it hi hour ef | uxi ti 0]
ce bR Tollsial Log o B i debuit sl B9, Faroeiharie
acid in dioxane (64 m /7 mM /0.8 m). After the

1H) defiSt(p.dAD, 7-38 tariied 80 (my HY, 3.88.6mi dh), kide(uwr 2H) s
stirred under reflux for another 6 hours. After
cooMSnd0)5 8% solvent is drawn off in a rotary
evaporator. The residue is mxed with 2N NaOH and
extracted wth ethyl acetate (2x). The conbi ned
organi c phases are filtered through a Whatman filter

Prétiudiion 0LMe Thrimddiate Boaneas AlcesrdingloProcs®Varinge 4 esi due
is crystallized from MeOH diisopropyl ether. 41 ny
(0.11 mol, corresponding to 27% of theory) of the
product is obtained. 1HNWR (DVSO: 9.03 (s, 114),

0] P 92,4 ylofo e fffs ot G °° (4

A suspension of 21.7 g (139 mmol) of 2,4-dihydroxy-5-carboxylic acid-
pyrimidine, 96.7 g (463 mmol) of phosphorus pentachloride and 33 ml (348 mmol) of
phosphoroxyde chloride is stirred for 5 hours at 115°C. After cooling, the reaction
mixture is concentrated by evaporation in a rotary evaporator. The residue that is formed
is purified by vacuum distillation (K o.ymbar: 68°C). 24.9 g (117 mmol, corresponding to

84 % of theory) of the product is obtained.

'H-NMR (DMSO): 9.11 (s, 1H)



Production of Intermedi ate Products According to
Process Variant 6a 6a) Production of
4-Ni tro-thiophene-2-sul fonyl Chloride (A and 5-Nitro-
t hi ophene-2-sul fonyl Chloride (B) C1" \ CS0S\ 0SSO
O AB A solution of 25 g (137 mol ) of
t hi ophene- 2-sul fonyl chlori’e in 20 m of
di chl oronethane is slowy added in drops to 98 ni of
concentrated nitric acid while being stirred. The
reaction m xture is stirred for 2 hours at 40C and
hen added to .ic [ extracted w

4b)d ?’smwlewf %ﬂﬂbclalm pynwyh%ﬁwpﬂwybff gvaw@t-bmmldar e
dried on MgSH, filtered, and concentrated by
evaporation. 24 g (105 rmol, corresponding to 77% of
theory) of a m xture of products A and Bin a ratio of
2/'1 is obtained. 'H NWR ([ON/BO) 8.63 (d, 1H, A, 7.93
(d, 1H, B), 7.54 (d, 1H , 7.18 (d, 1H, B) 83 6b) O
NHS/ \ S/ N/ N

pe”

A solution of 24.85 g (117.5 mmol) of 2,4-dichloro-pyrimidine-5-carbonyl
chloride in 125 ml of THF is cooled to -15°C. It is slowly mixed with a solution of 13.2
ml (124.5 mmol) of tert-buylamine and 17.4 ml (125.7 mmol) of triethylamine in 50 ml
of THF, so that the temperature of the reaction mixture remains less than —10°C. It is
stirred for another 2 hours at —10°C, then the cooling bath is removed, and the reaction
mixture is heated to room temperature while being stirred. After 1 hour, the precipitate
that is formed is filtered off, and the filtrate is completely concentrated by evaporation.
The residue that is obtained is purified by chromatography (hexane/ethyl acetate 4:1).

14.01 g (56.6 mmol, corresponding to 50% of theory) of the product is obtained.

'H-NMR (DMSO): 8.81 (s, 1H), 8.34 (s, 1H), 1.36 (s, 9H)



Hd O\OHO\OAB2.8mM (20 mol) of triethylamne
is added to a solution of 2.27 g (10 nmmol) of a

m xture of 4-nitro-thi ophene-2-sul fonyl chloride and
5-ni tro-thi ophene-2-sulfonyl <chloride in a ratio of
2/1 as well as 1.64 g (10 npol) of

(2-am no-et hyl)-carbamc adr d- tert-butyl ester in 40
m of acetone and 10 ml of water. The reaction m xture

o s PR P e SR STl Bl

Af t er vva(t!,er élzo :g‘) is,added, it is extracted with

et h§Arbaxicacid-teshutylgmide. o nhi ned  or gani ¢ phases are

filtered through a Whatman filter and concentrated by

evaporation. 2.65 g (7.5 mmol, corresponding to 75%

of theory) of a mxture of conpounds A and B in a

ratio of 1/1 is obtained. '"H NWR ( O: 9.02 (d, 1H,

A), 8.85 (t, 1H), 8.15 (m 2H), 8.§2 (d, 1H A,

Production of [2-g4-Nitro-thi ophgi#e-"3y sul f onyl am no)

|er (A) and

MMN ' -ethyl] -

t-bu yl - esterH(B) .giﬁd, 1H, B),
92 (m 8H), 1.40 ~ L 84 6c¢)

- Ni tro-thi ophene-Q-suIHoni c Aci d-

_0, or o-

-ethyl] -carbamcw@id- tert-but
[2-(5-Nitro-
carbam c aci
6.78 (m 2H)%
Producti on of
[ 2- (5- br ono- 2-

A solution of 0.95 g (3.83 mmol) of 2,4-dichloro-pyrimidine-5-carboxylic acid-
tert-butylamide in 6 ml of THF is mixed at room temperature while being stirred with a
suspension that consists of 1.00 g (3.86 mmol) of N-(3-amino-propyl)-3-nitro-
benzenesulfonamide in 9 ml of THF/0.55 ml of triethylamine. After 19 hours, the
precipitate that is formed is suctioned off and washed with ethyl acetate. The filtrate is
spun in, and the residue that is formed is purified by chromatography (hexane/ethyl
acetate 2:1, Flashmaster II). 0.79 g (1.67 mmol, corresponding to 44% of theory) of the

product is obtained.

'"H-NMR (DMSO): 8.74 (t, 1H), 8.47 (m, 3H), 8.18 (dd, 1H), 8.04 (t, 1H), 7.98 (s,

1H), 7.85 (t, 1H), 3.30 (m, 2H), 2.87 (m, 2H), 1.68 (m, 2H), 1.36 (s, 9H)



pyri m di n-4-ylam no)-ethyl]-amde (A and

5-Ni tro-thi ophene-2-sul fonic Acid-

[ 2- (5- brono- 2-chl oro- pyri m di n-4-yl am no) -ethyl]

-amide (B) ci Aci NH / NSHBr OOBz 2.65 ¢

(7.54 mmol ) of a m xture of

[ 2- (4-nitro-thi ophene- 2-sul’fonyl ani no) - et hyl | -

carbanmi c acid-tert-butyl ester and

- ((5-ni Lt ro-t hi.ophene- 2- sul f onyl am no) - et hyl | -

P"‘%‘fﬂ‘ﬁ&%"ﬁ'&%ﬁ‘ﬂ@éﬁ'a‘bﬁf ester at a ratio of 1/1 is

mxed wwth 9 nm of TFA and stirred for 2.5 hours at

roomtenperature. The reaction nmixture is concentrated

by evaporat| onin a rotary evaporator and nmxed wth
ProggsseYaramt S| N NaOH (pH 13). It is extracted with ethyl

acetate (2x). The conbi ned organi c phases are filtered

through a Whatman filter and concentrated by

evaporation. The remaining residue is purified by

chromat ogr aphy (di chl or onet hane/ MeOH 1:1). The crude

product that is obtained is taken up in 3 m of

R®) N/ N
RS . N/ N m

R!
o (R, NOZ( I
(Rs)m (Hi)m / CI

HN §=0

A, -

NN NH

l

K’ykﬁ ° .

In the general formulas, R', R®, B and m have the meaning that is indicated under

general formula I.



acetonitrile and mxed with a solution of 1.37 g (3
mmol ) of 5-brono-2,4-dichloro- pyrimdine/1 m of
triethylamne (7 nmol) in 3 nl of acetonitrile. After
16 hours, the reaction mxture is concentrated by
evaporation in a rotary evaﬁgr ator, and the renaining
residue is purified by chrd tography (hexane/ et hyl
acetate 2:1, Flashnmaster I1). 0.87 g (1.97 mol,
cor onding to 26% of theory) of a m xture of
Ex?'@ﬁ[gagorrers A and Bin a ratio of 10/6 is obtained.

85 IHNWR (DMSO: 8.98 (d, 1H, A), 8.50 (t, 1H, B),

8.32 (t, 2H, A), 8.20 (s, 2H, A+B), 8.05 (d, 1H, B),

7.98 (d, AH A), 7.63 (m 3H A+B), 347((m 4H, A+B),
Pregh@gq n{ r q“noﬁpgya-wéﬂ-mazg lggg-pwldma% 1,3)-

4- Am no-t hi ophene- 2-sul fonic
bereenakcycldnéiaphanedtictidlor o- pyri m di n- 4

ylam no)-ethyl]-amde C Hto /S\\ HBr OO

A solution of 100 mg (0.25 mmol) of N-[3-(2-chloro-5-cyano-pyrimidin-4-
ylamino)-propyl]-3-nitro-benzenesulfonamide in 10 ml of THF is mixed under argon at
room temperature with 1.2 ml of a 15% solution of Ti(III)Cl in approximately 10%
hydrochloric acid. After 3.5 hours, the batch is diluted with ethyl acetate, made basic with
1 M NaOH solution (pH 13) and then filtered. The filter cake is rewashed with 50 ml of
ethyl acetate/MeOH (30 m1/20 ml) and 70 ml of ethyl acetate/MeOH/1N NaOH (40 ml/
20 ml/10 ml). The filtrate is concentrated by evaporation in a rotary evaporator and then
extracted with ethyl acetate (2x). The combined organic phases are dried (Na;SOy),
filtered and concentrated by evaporation. During concentration by evaporation, the
product precipitates as a colorless solid, which is filtered off. 30 mg (0.09 mmol,

corresponding to 36% of theory) of the product is obtained.



(b

A solution of 600 ng (1.35 mol ) of a m xture of
4-nitro-thiophene-2-sulfonic acid

[ 2- (5- brono- 2-chl oro- pyri m di n-4-yl am no) - et hyl | - am de
and 5-nitro-thi ophene-2- sulfonic

aci d-[ 2- (5- brono- 2-chl oro-%rimdi n-4-yl am no) - et hyl ] -
am de (ratio 10/6) in 40 of THE is m xed under
argon at roomtenperature with 6.4 m of a 15%

sol yt i N i\N r Qxi Y. .10%
hyd%’%ﬁwsﬁei Jod.'éQA T8 K%EF!W?%@E@ RS o 1HD), 778
sol uti IS m_xed ainwith 2.0 of Ti(l1ll1)d
53]11’1?1382“‘&?@’%139“"16 *8@5?%@]3 r 7 hours. The batch
is made basic with 2N NaOH solution and then filtered.
TheMS: P3btES9ake is rewashed 2x with 50 ml of ethyl
acetate/ MeOH (30 M /20 mM) in each case. The filtrate
is concentrated by evaporation in a rotary evaporator
and then extracted with ethyl acetate (2x). The

conmbi ned organi c phases are filtered through a Watnman
filter and 86 concentrated by evaporation. The residue
is purified by chromatography (hexane/ethyl acetate
1:4). 178 ng (0.43 mmol, corresponding to 32% of
theory) of the product is obtained. 1H NVR (DVSO):
8.21 (s, 1H), 7.82 (t, 1H), 7.65 (t, 1H), 7.03 (d,

1H), 6.31 (d, 1H), 5.21 (br, 2H), 3.44 (m 2H), 3.02
(m 2H). Ms: 412 (ES) Production of Internediate
Products According to Process Variant 6b ci In the
general fornmulas, R3 and B have the neaning that is

i ndi cat ed under general fornula I.

—



87 6e) Production of 4-Nitro-thiophene-2-sulfonic

Aci d- [ 3-(5-brono-2-chl oro-

pyrim di n-4-yl am no) - propyl ] -am de (A) and

5-Ni tro-thiophene-2-sul fonic Acid-[3-

(5- brono- 2-chl or o- pyrlmdln 4-yl am no) - propyl] -am de
cd o /ON "-Ng | OORN'N HHBr AB A solution
of 995 ng (3.3 mmol) of

PR BB RSy S ik Pl i 3
mml) of a m xture of 4-nitro- thiophene-2-sulfonyl

chl oride and 5-nitro-thiophene-2-sul fonyl chloride at
aratioof 1/1 in 40 nl of acetone/ 10 nl of water is
Sahi x BepductionohVl33r&hlararSccyanepypimifling4-ylamingdprppyld3-nitro-
triethylam ne. After 15 m nutes, the organic sol vent
benzenehulfomarofde on a rotary evaporator. It is mxed with
150 m of ethyl acetate and washed with citric acid
(10%, saturated NaHCO3 sol ution, ascwell as
saturated NaC solution. The organic hase is dried
(Na2s&™4), filtered d_concentr at ed vapor ation.

860 nmg (1.9 mol, Qr/f)espondl ng to 620/1; of theory) of
a mxture of pr tSA of 1/1 is
obt ai ned.

125 mg (0.27 mmol) of 2-chloro-4-[3-(3-nitro-benzenesulfonylamino)-
propylamino]-pyrimidine-5-carboxylic acid-zert-butylamide is mixed with 4 ml of thionyl
chloride and stirred under reflux for 19 hours. The reaction mixture is concentrated by
evaporation. It is mixed with water and toluene and evaporated to the dry state in a rotary
evaporator. 110 mg (0.27 mmol, corresponding to 100% of theory) of the product is

obtained.

'"H-NMR (DMSO): 8.50 (m, 4H), 8.19 (d, 1H), 8.01 (t, 1H), 7.88 (t, 1H), 3.30 (m,

2H), 2.87 (m, 2H), 1.71 (m, 2H).



1HNVR (DMSO : 9.00 (d, 1H, A), 8.39 (t, 1H), 8.20 (m
4H), 8.12 (d, 1H, B), 8.02 (d, in, A, 7.68 (t, 1H,
7.61 (d, 1H, B), 3.30 (m 4H), 2.90 (m 4H), 1.75 (m
4H). 88 Production of Oxa-phanes and |Introduction of
Sul f anbyl G oupings Process Variant 7 NO2 NO2 NO2 NH2
In the general fornulas, R3 R8, RO and B have the
nmeani ng that is indicated under general forrmula I. 89

L epe 0 tion of
P”‘%ﬁ@?ﬁ?fﬁkﬁ"ﬁﬁé o%f‘ll‘i\?ﬁr‘]’ﬁ*sg- oxa- 2, 9- di aza- 1(2, 4) - pyri ni di

na- 3(1, 3)- benzenacycl ononaphane- 34, 36-di sul f onam de
-a\,s SI-te o~*0o N 11 10 m of chlorosulfonic acid
is mxed carefully with 75 ng of phosphorus

Progess Yamiam6ade while being cooled (4C). 60 ny (0.18
mmol ) of 15- brom 4- oxa- 2, 9-

0. 0
0, 0 o Y/
ﬁ? ,)‘II’\ /ﬂ\ /éi \Si
= \N N o ~ —~ Cl
\ & H H x"\ S
& O,N

O,N

$§;:l/ 2 N\_-$

O,N

o 0 N N
QP W |
N NH H H
H
S

PN [

0

/ PN
HN Z séo 0 O N N
)\ '!’H \\S// ° |
NN Y

K)\ HZN \ S Br
N
H

Br

In the general formulas, R* and B have the meaning that is indicated under

general formula 1.



di aza-1(2, 4) -pyrimdina-3(1, 3) - benzenacycl ononaphane
is added, and it is stirred for 3 hours at room
tenperature. The reaction m xture is added carefully
to ice water and stirred for 1 hour. The solid that
is formed is suctioned off and taken up in 1 m of
THF. It is mixed with 2 m®of a solution of
nmet hylamine in ethanol, and it is stirred for 12 hours
at _ro tenperature. The reaction mxture is
Ek%%“% ﬁ@lated by evaporation, and the remaining
residue is purified by chronmatography
(di chl or onet hane/ met hanol 1:1). 8 ng (0.02 nmol,
correspoqglng to 10% of theor of the product |s
Proghiction ofi1- Bremgutk thiana:$ -tngzmk&(% -pyuimiding-3(4,2)-s
8.15 (s, 1H), 8.03 (s, 1H), 7.95 (q, 1H), 7.72 (t
thigphenagyclenctaphane$,4-dioxddes( br, 2H), 3.42 (br, 2H), 2.45
(m 6H), 1.91 (m 4H). Ms: 521 (ES). 90 Exanple 7.1
Producti on of
15- Bronp- 4- oxa- 2, 9-di aza-1(2,4)-pyrimdina-3 (1, 3)

benzenacycl ononaphane Br l yion of 295 ng (0.79
nmol ) of [4-(3-anino-phggéiii;QWLMB]-(5-brono-2-

chl or o- pyri m di n- 4- yIBNanmNgg” T nYacetonitril e/ water (18
m/2 m) is added viq/h\spray ynp within 4.5 hours
to a refluxing sol utnon~nf acetponitrile/water/4 mol ar
sol ution of hydrocHlori in dioxane (105 ni /12
m/1.4 m). After an m nut es under refl ux,
the oil bath is turned|off H and the reaction solution
is stirred overnight aBr room tenperature. The
reaction mxture is made basic with 2N NaCH and
extracted wth ethyl

A solution of 170 mg (0.41 mmol) of 4-amino-thiophenylene-2-sulfonic acid-[2-
(5-bromo-2-chloro-pyrimidin-4-ylamino)-ethyl}-amide in acetonitrile/water (12.0 ml /1.5
ml) is added via a spray pump within 2 hours to a refluxing solution of acetonitrile/water/
4 molar solution of hydrochloric acid in dioxane (64 ml/7 ml/0.8 ml). After the addition
is completed, the reaction mixture is stirred under reflux for another 6 hours. After
cooling, the solvent is drawn off in a rotary evaporator. The residue is mixed with 2N
NaOH and extracted with ethyl acetate (2x). The combined organic phases are filtered
through a Whatman filter and concentrated by evaporation. The remaining residue is
crystallized from MeOH/diisopropyl ether. 41 mg (0.11 mmol, corresponding to 27% of

theory) of the product is obtained.

"H-NMR (DMSO): 9.03 (s, 1H), 7.92 (s, 1H), 7.68 (d, 1H), 7.48 (br, 1H), 7.38 (d,

1H), 7.08 (t, 1H), 2.91 (m, 4H)



acetate (3x). The conbi ned organi c phases are washed
with NaCll solution, dried (MSO), filtered and
concentrated by evaporation. The remaining residue is
digested wth nmethanol. 65 ng (0.19 nmol,
correspondi ng to 24% of th%ory) of the product is
obt ai ned. 1H NVR ( DVSO): 31 (s, 1H), 8.82 (s, 1H),
8 01 (s, 1H), 7. 37 (br, 1H) 7.02 (t, 1H), 6.63 (d,
4.34 (br, 2H), 3.30 (m 2H), 1.85
MZ?F&%S@%?NS 335 (ES). Production of Internediate
Products According to Process Variant 7 7a) Production
of 2- [4 (3-Nitro- phenoxy) butyl]-isoindol e-1, 3-di one
67 nmo ot assi um car bonate i s added
P“t‘!slca”%ef l&'??rawdbﬁ‘e Br%'ceff ording iy Progess Yaxiant 6phenol i n
500 M DWF, and then it is stirred for 10 m nutes at
room tenperature. It is mxed with 14.1 g (50 mmol)
of 2-(4-brono-butyl)-isoindole-1,3-dione and stirred
6a)t or Prbdnctinmsofak-NBOCthidplieas-2cntfonyldChlotidé GA)mndeINitrd-h
wat er and extracted with ethyl acetate. The conbi ned
or Otivphepdi2-saiforiyl ChibridkdB) MUSO4) , filtered and
concentrated by evaporation. 17.2 g (50 nmol,
corresponding to 100% of theory) of the product is
obt ai ned. 1H NWR (CDC13): 7.85 (m 3H), 7.70 (m 3H),
7.40 (t 1H), 7. 18N(§dd 1H), 4.06 (m 2H), 3.80 (m

s s AN

S
,/S\\ S N
O

A B

NO,

A solution of 25 g (137 mmol) of thiophene-2-sulfonyl chloride in 20 ml of
dichloromethane is slowly added in drops to 98 ml of concentrated nitric acid while being
stirred. The reaction mixture is stirred for 2 hours at 40°C and then added to ice. It is
extracted with dichloromethane (2x). The combined organic phases are dried on
MgSO,, filtered, and concentrated by evaporation. 24 g (105 mmol, corresponding to

77% of theory) of a mixture of products A and B in a ratio of 2/1 is obtained.

'"H-NMR (DMSO): 8.63 (d, 1H, A), 7.93 (d, 1H, B), 7.54 (d, 1H, A), 7.18 (d, 1H,

B)



7b) Production of 4-(3-Nitro-phenoxy)-butylam ne H2
NO2 A solution of 17.0 g (50 mmol ) of
2-[4-(3-nitro-phenoxy)-butyl]-isoindole-1,3- dione in
1000 M of ethanol is mxed with 25 m of hydrazi ne
and stirred for 2 hours at 70C. After cooling, the
precipitate that is formed®s suctioned off, and the
filtrate is spun in. The residue is taken up in

di chl oyonethane. 1t is.filtered_again, an he ..
ot | Profogtips of BefiNibrocshismhen st S Tarbinge S efrbanis agia-

(28 mol , corresponding to 56% of theory) of the

b oty lesten (A ane]2-(3 Vi tuprthioehenes3-sulfory bireing)-ethry-

7.71 (t, 1H), 7.39 (t, 1H), 7.20 (dd, 1H), 4.03 (m

2H) carbamic foid-tezi-butyke®s @n 2H), 1.70 (m 2H). 7c)

Producti on of

(5-Brono- 2-chl oro-pyrimdin-4-yl)-[4-(3-nitro-phenoxy)

butyl]-am ne NO2 93 A solution of 2.28 g (10 mml) of

S5-brono- 2, 4-di chl oro- pyring,dine and 1.4 nl of

triethylamne (10 in 32 mM ,of ggetonitrile is

ﬁ\)}fedngt 4C V\:hilde b /nd\stirreigthl a sol utiton 3@\
: ~0, “nitro- ,me\lafrﬁ'\n '

M of aqetonitr'{fée\\ fter 12 hours, itHis dil ng S NO,
with ethyl acet te @nd filtered. The filtrate ﬁs °
concentrated by evaporation in a rotary evaporator,

and the remai g ng residue is purified by B

chromat ogr aphy (hexane/ethyl acetate 1:1, Flashmaster
[1). 2.7 g (7 mol,

2.8 ml (20 mmol) of triethylamine is added to a solution of 2.27 g (10 mmol) of a
mixture of 4-nitro-thiophene-2-sulfonyl chloride and 5-nitro-thiophene-2-sulfonyl
chloride in a ratio of 2/1 as well as 1.64 g (10 mmol) of (2-amino-ethyl)-carbamic acid-
tert-butyl ester in 40 ml of acetone and 10 ml of water. The reaction mixture is stirred for
3 hours at room temperature, and then the acetone is drawn off in a rotary evaporator.
After water (20 ml) is added, it is extracted with ethyl acetate (2x). The combined
organic phases are filtered through a Whatman filter and concentrated by evaporation.
2.65 g (7.5 mmol, corresponding to 75% of theory) of a mixture of compounds A and B

in a ratio of 1/1 is obtained.

"H-NMR (DMSO): 9.02 (d, 1H, A), 8.85 (t, 1H), 8.15 (m, 2H), 8.02 (d, 1H, A),

7.63 (d, 1H, B), 6.78 (m, 2H), 2.92 (m, 8H), 1.40 (s, 18H).



corresponding to 70% of theory) of the product is
obt ai ned. 1H NMR (CDC13): 8.11 (s, 1H), 7.81 (dd, 1H),
7.71 (t, 1H), 7.44 (t, 1H, 7.20 (dd, 1H), 5.62 (br,
1H, 4.11 (m 2H), 3.62 (m 2H), 1.92 (m 4H) 7d)
Producti on of

4- ( 3- Am no- phenoxy) - butyl ] - f5 br onp- 2-chl oro-pyri mdin
-4 yl)-amine NH2 A solution of 401 ng (1.00 mmol) of

6¢)( 5- PFRARtiGn GM RjtPo-B ?bﬁﬂn@ 2”su‘)‘fo¥.§)dqég#.1%fs-méml,.%-cm%. y

ni tr o- phenoxy) - amne In

und er,a 4. wWth 4.5 nl_of_ a,
15«)%20'?“?1? Enf*ﬁmf@?’-ﬂwﬁ%"ﬂr AL SxitritiopRensog-Suttonic
Q c acid... After 3,5 hours, the reaction

sol %f‘ﬁgh% roma2:chigropyripidin-g-ylamino)sethyll-amids ¢8)
solution and stirred for another 12 hours. The batch
is made basic with 2N NaCOH sol ution and then

filtered. The filter cake is rewashed 2x with 50 nml of
eti% acetate/ MeOH (30 nml/20 M9 in each case. The

filtgrate i s concentrath® by evaporation in a rotary
edapolat or and the d Nh et hylsﬂjaget ad
ani ¢ phas are_waghe

solYiti of, drieds{MjsO4), fi It ora Bya egnc ed Noy
evapgoration. Phe Pemaining resjdue’is puﬁlfloed by
chr omat ogr aphy (hexane/ ethyl acetate 1:1, Flashmaster
[1). 300 ng A(O.81 mmol, corresponding tg 81% of
theory) of the product is obtained. 'H NVR (CDC13):
8.10 (s, 1H), 7.03 (t, 1H), 6.36 (m 3H), 5.66 (br,
1H, 3.97 (m 2H), 3.60 (m 2H), 1.86 (m 2H). Ms:

3712.65%327.54 mmol) of a mixture of [2-(4-nitro-thiophene-2-sulfonylamino)-ethyl]-

carbamic acid-terz-butyl ester and [2-(5-nitro-thiophene-2-sulfonylamino)-ethyl)-
carbamic acid-tert-butyl ester at a ratio of 1/1 is mixed with 9 ml of TFA and stirred for
2.5 hours at room temperature. The reaction mixture is concentrated by evaporation in a
rotary evaporator and mixed with water and 1N NaOH (pH 13). 1t is extracted with ethyl
acetate (2x). The combined organic phases are filtered through a Whatman filter and
concentrated by evaporation. The remaining residue is purified by chromatography
(dichloromethane/MeOH 1:1). The crude product that is obtained is taken up in 3 ml of
acetonitrile and mixed with a solution of 1.37 g (3 mmol) of 5-bromo-2,4-dichloro-
pyrimidine/1 ml of triethylamine (7 mmol) in 3 ml of acetonitrile. After 16 hours, the
reaction mixture is concentrated by evaporation in a rotary evaporator, and the remaining
residue is purified by chromatography (hexane/ethyl acetate 2:1, Flashmaster ). 0.87g
(1.97 mmol, corresponding to 26% of theory) of a mixture of regioisomers A and B in a

ratio of 10/6 is obtained.



95 Production of the Sul fonam de- Oxa- Cycl ophanes

Process Variant 8a HN N 11 In the general fornulas,

R1, R3, R8, RO, B and m have the neaning that is

i ndi cated under general forrmula |I. 96 Exanple 8.0

Producti on of

15- Br onp- 4- oxa- 2, 9- di aza- 1(2, 4) - pyri mi di na- 3(1, 3) -

benzenacycl ononaphane- 34-sul fonam de H Br A sol ution

of 66 ng (0.15 mmuol) of

4- am no- 2-[ 4- (5 br ono- 2- chl or o- pyrirridin

4-y| am no) - but L benzenesul f onam

acetWMR.(DM/S\Qit § ol BHs A0 G 14 /Bi 8nlf2/ @ FH:)A), 8-30 (s, 2H,

added via a spray punp within 3.5 hours to a refluxin
A+89] 8,05 @n 18§ B)aé' @dem 1, iA)eT & frer It Ayih) 247 ol 4H,iAoxB)o3.20 (m,

hydrochloric acid in dioxane (45 mM/5 mM /0.6 nm).
4HAARB) another 16 hours under reflux, the reaction

m xture i s concentrated by evaporation in a rotary

evamy: ai4orEs)lhe batch is made basic with 1IN NaCOH (pH

13) and extracted with ethyl acetate (2x). The

conmbi ned organi c phases are dried (MgSO), filtered

and concentr at ed

6d) 4-Amino-thiophene-2-sulfonic acid-[2-(5-bromo-2-chloro-pyrimidin-4-

ylamino)-ethyl}-amide

Cl
NH,
NT SN
W 4o )\
N/\/>S\ s
H 7N
Br 0" 0

A solution of 600 mg (1.35 mmol) of a mixture of 4-nitro-thiophene-2-sulfonic
acid [2-(5-bromo-2-chloro-pyrimidin-4-ylamino)-ethyl]-amide and 5-nitro-thiophene-2-
sulfonic acid-[2-(5-bromo-2-chloro-pyrimidin-4-ylamino)-ethyl}-amide (ratio 10/6) in 40
ml of THF is mixed under argon at room temperature with 6.4 ml of a 15% solution of
Ti(IIN)C1 in approximately 10% hydrochloric acid. After 46 hours, the reaction solution
is mixed again with 2.0 ml of Ti(III)Cl solution and stirred for another 7 hours. The
batch is made basic with 2N NaOH solution and then filtered. The filter cake is rewashed
2x with 50 ml of ethyl acetate/MeOH (30 ml/20 ml) in each case. The filtrate is
concentrated by evaporation in a rotary evaporator and then extracted with ethyl acetate

(2x). The combined organic phases are filtered through a Whatman filter and




by evaporation. The remaining residue is digested wth
hexane and tert-butyl nethyl ether. 55 ng (0.13 mol,
corresponding to 87% of theory) of the product is
obtained. 'H NWVR (DVMBO): 9.70 (s, 1H), 9.10 (d, 1H),
8.06 (s, 1H), 7.49 (m 2H), 6.82 (s, 2H), 6.67 (dd,
1H), 4.45 (br, 2H), 3.40 (8 2H), 1.85 (m 4H Ms: 414
(ES). 97 Production of the Internediate Products

Accordi.n to Process Variant 8a Production of
00"5611%“{31 BpRgaton ﬁ%s.rf'ém[sw lmr@aeﬂ%x clromosEphy (hegaaeethy!
tro- benzepesul f onam de
acek@tf[ L) 578943 remply F‘Ef“‘ﬁ?‘?fldmgdp ﬁ°’2%- ofithaern@f the product is
but oxy] - 2-ni tro-benzenesul fonam de (B) ~ci ci |J NN
obtajngd. 1 1 H2NO2S NO2 N2 A B 402 ng (1.01 nmol) of
(5-brono-2-chl oro-pyrimdin-4-yl)-[4-(3-nitro-phenoxy)
- butyl]-amne is introduced in portions in 4 m of
i ce-cold chlorosul fonic acid (cooling: ice/nethanol),

and'H-NeR (EMS@?]SEIZlf(fseﬂ{)f 982 &, Ay 75658t 1HYOMD3 (d, 1H) 6.31 (d,
tenperature e batch is carefully ‘added to ic .
1H¥"§§2‘§ggﬂ‘QHb,@.QQhﬂ9H§,t3|.62'(‘ﬁﬂl-2H3_.he precipitate that | S
i's

MS: 412 (ES)
Production of Intermediate Products According to Process Variant 6b

cl cl CI

NJ§N N

WA k%)tk—’ gA‘W
l

T *H

&

O,N

2

/>—

CI

In the general formulas, R® and B have the meaning that is indicated under general

formula L.



suctioned off, taken up in acetone and m xed with
concentrated ammonia. It is stirred for 2 hours at
roomtenperature, and the batch is concentrated by
evaporation in a rotary evaporator. It is mxed with
wat er and extracted with ethyl acetate (2x). The
combi ned organi ¢ phases afé dried (MySO4), filtered
and concentrated by evaporation. The renaining

residue is rified b hr I ogr, hexape/ et hyl

60)  Eeigeion, 5t i inppich 2 Yyl b LS brogunebion t o
40% of theory) of product A and 110 ng (0.23 mol, |

Py%méwemmépmy amidesA)angd SNitrgrthiophenesd-sulfanic Acidr[3-
obt ai ned.

(5-bromp-2-shiproypprimidintdsylaminiprppythamidel anmi no) - but oxy] - 4-
nitro-benzenesul fonamde (A): 'HNWR (DVSO: 8.25 (s,
1H, 7.99 (d, 1H, 7.912 (m 2H), 7.72 (br, 1H), 7.35
(br, 2H), 4.34 (m 2H), 3.42 (m 2H), 1.82 (m 4H. M
C1 480 (ES)

-[4- (5-Bronp-2-chl oro-pyrimdi n-Ch-yI am no) - but oxy] - 2-

N TRty 0- benzenesul f onam de (B): MR (DMBO): 8.22 (s,

| 1H)|, 7.93 (d, %ap® 7.78 (t, 1HN, TNe7 (s, 2H) g 7.§1
, ZN"D/,\7/3’4N(/8 , 4.16 ( ’ijas NO.
.73Hm 4H).HM :\480 (ES) 8b) ¥fo et i orf” of N W 2
B Ani no- 2- [ 4- (5- br omoN\2- chl oro- p fimdi n-4-y|'3rri no /
but oxy] -benzenesul fon®Rfkde NH2 99 A sol ution of 160
ng (0.33 nmBl) of 2-[4-(5-bronp-2-chl oro-pyB ni di n- 4-

A solution of 995 mg (3.3 mmol) of N-(5-bromo-2-chloro-pyrimidin-4-yl)-
propane-1,3-diamine hydrochloride and 700 mg (3.1 mmol) of a mixture of 4-nitro-
thiophene-2-sulfonyl chloride and 5-nitro-thiophene-2-sulfonyl chloride at a ratio of 1/1
in 40 mi of acetone/10 ml of water is mixed at room temperature with 2 ml (14.4 mmol)
of triethylamine. After 15 minutes, the organic solvent is drawn off on a rotary
evaporator. It is mixed with 150 ml of ethyl acetate and washed with citric acid (10%),
saturated NaHCOs solution, as well as saturated NaCl solution. The organic phase is
dried (Na;SQy), filtered and concentrated by evaporation. 860 mg (1.9 mmol,
corresponding to 62% of theory) of a mixture of products A and B at a ratio of 1/1 is

obtained.

'"H-NMR (DMSO): 9.00 (d, 1H, A), 8.39 (t, 1H), 8.20 (m, 4H), 8.12 (d, 1H, B),

8.02 (d, 1H, A), 7.68 (1, 1H), 7.61 (d, 1H, B), 3.30 (m, 4H), 2.90 (m, 4H), 1.75 (m, 4H).



yl am no) - but oxy] - 4-ni tro- benzenesul fonam de in 10 ni
of THE is m xed under argon at roomtenperature wth
1.4 M of a 15%solution of Ti(Il11)Cl in approxi mately
10% hydrochloric acid. After 4 hours, the reaction
solution is again mxed with 0.2 m of the Ti(lI11)dc
solution and stirred for afdther 14 hours. The batch
is made basic with 2N NaOH sol ution and then
filtered. The filter cake is rewashed 2x with 50 m of
et hyI acetate/ MeOH (30 m /20 nl) in each case. The

trat oncentrate by e rati o a rotary
8h af Oxa-phanesiaod Taty %we&f%rlﬁhmew@wwasat e (2X).
The conbl ned organic phases are washed with NaC
solution, dried (MgSO4), filtered and concentrated by
evaporation. The remaining residue is purified by
PradessoYartiang7aphy (di chl or onet hane/ net hanol 9:1;

Fl ashmaster I1). 70 nmg (0.81 mmol, corresponding to
47% of theory) of the prod is obt ai ned. ' H NWR
(DVMBO): 8.22 (s, 1H), 073 , 7.36 (d, 1H), 6.44
(s, 2H), 6.27 (d, 1H), , 5.78 (s 211)

A A,
4. 04.dHM  2H) 3. 48 (m /1. 76 (m 4 )qH
| Exanpl e Pr qdgctyi on \of
Br ono- th nomstonyl ene) - 4- -
n

-TL(2, 4)-pyri d| na- 3(1, 3) - benzenacycl ono aphane 34 sul
famami de 0 O M®,, N "N A suspension of 400y (0. 096
mol ) of 15- br ono- 4- oxa- 2,9-diaza-1(2, 4) -

©*U — ©¢

|

O 0
Y NV
) !
HN (o]
® /. (@
|
S/k k%\N
H
H3

In the general formulas, R’ R8, R’ and B have the meaning that is indicated under

general formula 1.




pyri m di na- 3(1, 3) - benzenacycl ononaphane- 34- sul f onam de
in1mM DW is mxed at roomtenperature with 0.02 ni
of N, N-di nmet hyl f or mam de di net hyl acetal and stirred
overni ght. The solvent is drawn off, and the remaining
residue is digested with MIB ether. 40 ng (0.085,
correspondi ng to 88% of thégry) of the product is
obtai ned. 1H NWVR (DVMBO): 9.70 (s, 1H), 8.98 (m 1H),
Ex8' 17(3.;&, 1H), 8.04 (s, 1H), 7.53 (m 1H), 7.45 (t,
MPee'69 (m 1H), 4.35 (m 2H), 3.35 (m 2H), 3.18
(s, 3H, 2.88 (s, 3H, 1.80 (m 4H. M 469 (ES).
101 Production of Sul fonam de- Oxa- Cycl ophanes
According.,to Process Variant 8b) NH2 02N- -OH 02N
Produetion ofyk-BramerN, N simeth g horad dgliepar 1 4 x prrimidinad(h9)-
H2ZN' "Oi | F- 02N O I 1/ (H1) NHBoc In the general
benzgnacyclononaphan®3’, 3 Bdisnfomamidec t he meaning that is
i ndi cat ed under

Br

10 ml of chlorosulfonic acid is mixed carefully with 75 mg of phosphorus
pentachloride while being cooled (4°C). 60 mg (0.18 mmol) of 1°-brom-4-oxa-2,9-
diaza-1(2,4)-pyrimidina-3(1,3)-benzenacyclononaphane is added, and it is stirred for 3
hours at room temperature. The reaction mixture is added carefully to ice water and
stirred for 1 hour. The solid that is formed is suctioned off and taken up in 1 ml of THF.
It is mixed with 2 ml of a solution of methylamine in ethanol, and it is stirred for 12 hours
at room temperature. The reaction mixture is concentrated by evaporation, and the
remaining residue is purified by chromatography (dichloromethane/methanol 1:1). 8 mg

(0.02 mmol, corresponding to 10% of theory) of the product is obtained.

'"H-NMR (DMSO): 9.43 (s, 1H), 9.17 (s, 1H), 8.15 (s, 1H), 8.03 (s, 1H), 7.95 (q,
1H), 7.72 (¢, 1H), 7.15 (g, 1H), 4.55 (br, 2H), 3.42 (br, 2H), 2.45 (m, 6H), 1.91 (m, 4H).

MS: 521 (ES).




general fornmula |I. 102 Exanple 8.2 Production of

(S)-15-Brono- 8- (hydroxynet hyl ) - 4- oxa- 2, 9-di aza-1(2, 4) -

pyrim di na

3(1, 3) - benzenacycl ononaphane- 3(4)-sul fonam de NH2 HN |

N"- Nni Br S- Enantioner A solution of 90 ng (0.17

mol ) of (S)-4-am no-2-[4- (9%- br ono- 2- chl or o-

pyrim di n-4-yl am no) - 5- hydr oxy- pent yl oxy] - N- di net hyl am

i yl ene- benzenesul fonam de in
Exgglg’rﬁn?trllell\/bmv\ater (8 M/2 mM/1 m) is added via

a spray punp within 2.5 hours to a refluxing solution

of acetonitrile/water/4 nolar solution of

hydrochloric acid in dioxane (45 n/5 m /0.6 m).

yetipn ghbrBeamord-onandsSdiarat&2,4) ayrimidinat3(&,3)-eact | on

m xture is concentrated by evaporation in a rotary
bengenpeyclononaphidhe batch is nade basic with saturated

NaHCO3 sol ution and extracted with ethyl acetate (2x).

The conbi ned organi c phases are dried (Na2SO4),

filtered and concentr at o evaporation. The

remai ni ng residue is d|g with tert-butyl methyl

ether. 62 ng (0.14 mm

N\N

A solution of 295 mg (0.79 mmol) of [4-(3-amino-phenoxy)-butyl]-(5-bromo-2-
chloro-pyrimidin-4-yl)-amine in acetonitrile/water (18 ml/2 ml) is added via a spray
pump within 4.5 hours to a refluxing solution of acetonitrile/water/4 molar solution of
hydrochloric acid in dioxane (105 m1/12 ml/1.4 ml). After another 60 minutes under
reflux, the oil bath is turned off, and the reaction solution is stirred overnight at room
temperature. The reaction mixture is made basic with 2N NaOH and extracted with ethyl
acetate (3x). The combined organic phases are washed with NaCl solution, dried
(MgS0y), filtered and concentrated by evaporation. The remaining residue is digested
with methanol. 65 mg (0.19 mmol, corresponding to 24% of theory) of the product is

obtained.

'H-NMR (DMSOY): 9.31 (s, 1H), 8.82 (s, 1H), 8.01 (s, 1H), 7.37 (br, 1H), 7.02 (t,

1H), 6.63 (d, 1H), 6.36 (dd, 1H), 4.34 (br, 2H), 3.30 (m, 2H), 1.85 (m, 4H).



corresponding to 83% of theory) of the S-enantiomer
product is obtained. 103 1HNVR (DVBO: 9.79 (s, 1H)
8.53 (br, 1H), 8.11 (s, 1H), 7.52 (m 1H), 6.83 (s,
2H), 6.68 (m 1H), 6.43 (d, 1H), 4.98 (t, 1H), 4.60
(m 1H), 4.12 (m 1H), 3.81 (m 1H), 3.62 (m 2H)
2.18 (m 1H), 2.02 (m 1H)'1.64 (m 2H). MS : 444
(ES). The R-enanti omer can be produced anal ogously to

t he,jn i ons above, whereby
(Fabgi§%$Q%62-[4-(5-bronD-2-chIoro-pyrinidin-4-y|an1no

) - 5- hydr oxy- pentyl oxy]
N- di net hyl am nonet hyl ene- benzenesul f onam de shoul d be
used as a starting product. 104 Production of the
Internmedi ate Products According to Process Variant 8b)
8c) Production of

Production oBnteximediate Phadugts/Acrording beProrpsNVddan ani de A
solution of 5.0 g (19.9 mmuol) of
2- met hoxy-4-nitro-benzenesul fonyl chloride in
acetone/water (60 mM /15 M) is mxed at room

7a)t ENPRIGRLEISIEoN-[4A3NitroTpheRbx )| INdoRioNE1,3a06he2- 2 M
of tert.-butylamne. After 5 hours, the acetone is
drawn off, and the residue is extracted from ethyl
acetate. The conbi ned organi ¢ phases are washed with
dilute HO solution and saturated @@G sol ution and
then filtered througB a What man fiu er and

concentrat ed by PO 0 efyde product that is
obtai ned is rq allized from| et hpp—acetate. 4.2 g
(14.6 mmol, co pondi ng to 732 )y y) of the
product is obt o

9.67 g (70 mmol) of potassium carbonate is added to a solution of 6.96 g (50
mmol) of 3-nitrophenol in 500 ml DMF, and then it is stirred for 10 minutes at room
temperature. It is mixed with 14.1 g (50 mmol) of 2-(4-bromo-butyl)-isoindole-1,3-dione
and stirred for 4 hours at 60°C. After cooling, it is mixed with water and extracted with
ethyl acetate. The combined organic phases are dried (MgSQ,), filtered and concentrated

by evaporation. 17.2 g (50 mmol, corresponding to 100% of theory) of the product is

obtained.

'"H-NMR (CDCly): 7.85 (m, 3H), 7.70 (m, 3H), 7.40 (t, 1H), 7.18 (dd, 1H), 4.06

(m, 2H), 3.80 (m, 2H), 1.95 (m, 4H).



1H-NVR (DMSO): 8.03 (m 1H), 7.95 (m 2H), 7.48 (s,
1H), 4.05 (s, 3H), 1.08 (s, 9H). 105 8d) Production of
2- Met hoxy- 4- ni tro- benzenesul fonam de G2N' "Owve 8.1 ¢
(28.1 mmol ) of
N-tert-butyl-2-nmethoxy-4-nitro-benzenesul fonanm de is
mxed with 350 ni of trifl d®roacetic acid and stirred
for 20 hours at roomtenperature. The trifluoroacetic

acig i ra and th enpi ni ng residue is then

o o Beadbfon vHi-Cibpr Pheneni i Bgng® 57°6 ol
corresponding to 77% of theory) of the product is
obt ai ned. The ethyl acetate phase is concentrated by
evaporation, and the residue that is obtained is
purified by chro ; ‘ 9 H 95 : 5,

Fl ashmaster 11). }§ 0.84 ¢ (S%Emml,

)f theory) of the product is
obtained. THNWR (DWBO): 7.95 (m 3H), 7.45 (s, 2H),
4.03 (s, 3H). M :2§ (ES). 8e) Production of
N- Di et hyl am nonet hyl'tne- 2- met hoxy-4-nitro
benzenesul f onam de 106 A solution of 5.0 g (21.5 nmol)
of 2-met hoxy-4-nitro-benzenesulfonamde in 15 m of
DMF is mxed at roomtenperature with 3.5 m of
N, NAgbhwivmgf 150 gi¥fl maol)ahf Be#{§-nitecptcabxyabdtydkiseindale {1 G-
2.5 hours. The batch is added to a 5% KHSO4 sol ution

dion@in 1000 miaif etharulds nbxed wtht2Sanitof dhydrasine etdyirred d@t2ationrs at
The conbi ned organi c phases are dried

70°C. After cooling, the precipitate that is formed is suctioned off, and the filtrate is spun

in. The residue is taken up in dichloromethane. It is filtered again, and the filtrate is
fully concentrated by evaporation. 5.8 g (28 mmol, corresponding to 56% of theory) of

the product is obtained.

'H-NMR (CDCls): 7.79 (dd, 1H), 7.71 (t, 1H), 7.39 (1, 1H), 7.20 (dd, 1H), 4.03

(m, 2H), 2.79 (m, 2H), 1.85 (m, 2H), 1.70 (m, 2H).

7¢) Production of (5-Bromo-2-chloro-pyrimidin-4-yl)-[4-(3-nitro-phenoxy)-
butyl]-amine

Cl

2~

N N

O\/\/\N/S/H
H

Br

NO,



(MS™M), filtered and concentrated by evaporation. The
crude product that is obtained is digested with ethyl
acetate. 5.6 g (19.4 mmol, corresponding to 90% of
theory) of the product is obtained. 'H NVR (DVSO):
8.29 (s, 1H), 8.04 (m 1H), 7.90 (m 2H), 3.99 (s,
3H), 3.24 (s, 3H), 2.93 ($3 3H). MS: 288 (ES). 8f)
Producti on of
N- Di et hyl am nonet hyl ene- 2- hydr oxy- 4-nitro
benzenesul f onam de A sol ution of 82 g (9.8 mmol) of
N- di net hyl am nonet hyl ene- 2- net h
i tASOEN Bhe2tE OBmPAS! H-hromp-Rié %¢hl@@myrlml¢wwzﬂ 1.4 ml of
slowy at roomtenperature with 13 m of a 1 nolar
triethylamineod Ogimeld inoi2 mk ofimcesanittde ismBdEMht 4B tvarileDemgustised Fith
m of the 1 nolar solution of boron tribromde in DCM
a solstiemdd @d @i mmolxntid-(3-nitie-phe hoxygd Bufytimisdiatshear ofaGetonitrile.
hours. 107 The batch is m xed with MeOH and
Afteti 12s@pisphyd dikitdiiewith b dpeeiapd Eiatedt TR filkdteliOEdRehtiafed by
suctioned off, washed with EtOH and diisopropyl ether

evapbyatich inthota SAp&rator,-ahd MERE rESFRRGS puritte 72% of
heory) of fyhe grodugt i's o]g?lglﬁ%éd 1H y gD?/B

chrc]xﬁstééra&?g(h%@ne/&E}y?&f&gz’l %@las&ﬁa&gﬁ\@‘% '}]'glil? TégiO (S $
corte S ST BT en) SR BFSLRYP SHEPE 1 aoy ) -5 i tro-p

henoxy] - 1-hydroxynet hyl - butyl }-carbam c
acid-tert-butyl ester

'"H-NMR (CDCls): 8.11 (s, 1H), 7.81 (dd, 1H), 7.71 (t, LH), 7.44 (t, 1H), 7.20 (dd,

1H), 5.62 (br, 1H), 4.11 (m, 2H), 3.62 (m, 2H), 1.92 (m, 4H)

7d)  Production of 4-(3-Amine-phenoxy)-butyl]-(5-bromo-2-chloro-pyrimidin-4-

yb)-amine

NH,
A solution of 401 mg (1.00 mmol) of (5-bromo-2-chloro-pyrimidin-4-y1)-[4-(3-

nitro-phenoxy)-butyl]-amine in 30 ml of THF is mixed under argon at room temperature



HN\y O O A solution of 1.20 g (6.9 mmol) of DEAD in 10
m of THE is added in drops to a reaction m xture of
1.57 g (5.75 nmol ) of

N- di et hyl am nonet hyl ene- 2- hydr oxy- 4-

nitro-benzenesul fonam de, 1.26 g (5.75 muol) of

('S) - 2- boc- ani no- pent ane- didf and 1.80 g (6.9 nmol) of
tri phenyl phosphine in 30 M of THE at 0C. After 24

. fid, ot h
wil it g o2 s @M riocls dpbrdismaBTR 10 Fapractiprin i 2
.1 |) of t henyl phosphi ne and stirred for
Aty ﬁ?urﬁsﬁﬂ%‘fﬁg}{on@%ﬂ (Slagimrﬁ‘fﬁ?‘? wish 0208l AT s@@a@raand
.and it is stirred for another 22 hours. The batch is
stireedfereanothgt Eohayys. Bhedysinhds made basieavithaN Ne©Hdwtutio and then
purified by chromatography (DCM EtOH 95 : 5,
filtere i s Fireefdltes calieli§ rew@shed 2 with Dmhwfthy! acetate¥eOHI{30gnl20 ml)
26% of theory) of the product is obtained. 1H NWR
in caEMERY.. The fRlfrateds cohthntrafeddy eyapordttdh,in £ r&@8ry(eWapotiids arfd. théh
(d, 1H), 4.65 (t, 1H), 4.19 (m 2H), 3.42 (m 3H),
extrctéd with eth¥cetate &33 ("Bhe c@bined o?g"an{crﬁhaﬁek%re wasB& With NaCl
9H). Ms : 475 (ES). 109 8h) Production of

solwttdnddried (Bfg@@) ?ﬂt@xtéh Qh @A lﬂl e%aydrﬁmnn Phe §exH§fﬁiﬁlgs f

pent yl oxy] - |net hyl am nomet hyl"ene-4-nitro-benzen

re51?%§f§?5hqﬁ%&%y d? ﬁh#&h]lﬂn%@; nééﬁngme(age fl‘? Iﬂyslﬁn)aster ). 300 mg

(0.81 mmol, corresponding to 81% of theory) of the product is obtained.
'H-NMR (CDCL): 8.10 (s, 1H), 7.03 (t, 1H), 6.36 (m, 3H), 5.66 (br, 1H), 3.97 (m,

2H), 3.60 (m, 2H), 1.86 (m, 2H).

MS: 371 (ES)



sul f amoyl ) - 5- ni tr o- phenoxy] - 1- hydr oxynet hyl - butyl } - car
bam c acid-tert-butyl ester in 5 m of acetonitrile
is mxed at roomtenperature with 0.75 m of a 4 nolar
solution of hydrochloric acid in dioxane. After 4
hours, the batch is concentrated by evaporation, and
2- (4- am no- 5- hydr oxy- pent yl Bxy)

N- di net hyl am nonet hyl ene-4-nitro benzenesul fonam de is

of drochl oride. A solution of
Pr‘f‘ﬁ'&? g‘i!f&ig W’é‘lmﬁé%g %gﬁhq“ﬁs4 m of acetonitrile
IS then m xed at roomtenperature with 110 ng (0. 48
mmol ) of 5-brono-2,4-dichloro-pyrimdine in4 n of
acetonitrile. 0.13 m of triethylamnne is added, and
Process; Yariant 8aed overni ght. The batch is concentrated by
evaporation, and the residue is purified by
chromat ography (DCM Et OH 95 :g85, oFl ashmaster 11). 152
% (0.27 mmol, cqpresponding téﬁ %C0f “theory) of the
roduct s olp,tal d. 110 ' H-NHR . 8.28

m 1 7.89
, SN H),
9 N .ABH, 1.78 (m

H), 21—(—%3H)
1’1(98;,,) Producti n of

(NS) - 4- Ami no- 2- [ 4-0i 5- br onp- 2- chl or &0pyri mi di n- 4-yl am no

)-5
| am nonet hyl ene- benzenesul
145 ng (0. 30 rm{il) of

hydr oxy- pent yl oxyl - N- di net
fonam de ClI A solution o
2-[4-(5- brorm 2-chl oroPyri m di n-4-
yl am nof)a- Ry, - perft yl oxy]
N- di net a n.ﬂu:@}!hyl ene- 4-ni the\o kkenzenesul f onam de
R N— g/o
RQ

N \N ’ \’)\,
N /N
H)\ R‘)

NH, CI

In the general formulas, R, R® R RS, R®, B and m have the meaning that is

indicated under general formula 1.



in 20 M of THE is m xed under argon at room
tenperature with 2.0 mM of an approximately 10%
solution of Ti(lIll)C in 20-30% hydrochl oric acid.
After 2 hours, the reaction solution is m xed again
with 0.3 m of Ti(I11)A solution, and it is stirred
for another 18 hours. The®batch is diluted with et hyl
acetate and nmade basic with 1N NaOH solution. The

h are separated, and the aqueous phase is
Ex&??&?@’t ed again fromethyl acetate. The conbi ned

organi ¢ phases are dried (Na2S®™), filtered and
concentrated by evaporati on. The remaining residue is
pur|f| ed .by chromat ography (DCM nethanol 9: 1;
qdugtiomekt dromord-oxm2 Juliag- I 4m:1ml¢oa-r3éwend| ng to
56% of theory) of the product is obtained. 112 'H NWR
benzBMEGilonehapbate3 -affonaids (s, 1H), 7.39 (m 1H), 7.17
(d, 1H, 6.11 (m 2H), 5.79 (s, 2H), 4.89 (t, 1H,
4.20 (m 1H), 3.88 (m 2H), 35b(m 2H, 3.11 (s,
3H), 2.85 (s, 3H), 1.75 (m 4\315/. M5 : 535 (ES). 113
Process Variant 8c HO Cl NEl

2

HN 0]

N|)§ N
kﬁk
N
H
Br
A solution of 66 mg (0.15 mmol) of 4-amino-2-[4-(5-bromo-2-chloro-pyrimidin-
4-ylamino)-butoxy]-benzenesulfonamide in acetonitrile/water/2-butanol (8 ml/1 ml/1 ml)
is added via a spray pump within 3.5 hours to a refluxing solution of acetonitrile/water/4
molar solution of hydrochloric acid in dioxane (45 ml/5 ml/0.6 ml). After another 16
hours under reflux, the reaction mixture is concentrated by evaporation in a rotary
evaporator. The batch is made basic with 1IN NaOH (pH 13) and extracted with ethyl
acetate (2x). The combined organic phases are dried (MgSOy,), filtered and concentrated
by evaporation. The remaining residue is digested with hexane and zerz-butyl methyl
ether. 55 mg (0.13 mmol, corresponding to 87% of theory) of the product is obtained.
"H-NMR (DMSO): 9.70 (s, 1H), 9.10 (d, 1H), 8.06 (s, 1H), 7.49 (m, 2H), 6.82 (s,
2H), 6.67 (dd, 1H), 4.45 (br, 2H), 3.40 (m, 2H), 1.85 (m, 4H)

MS: 414 (ES).



In the general formulas, Rl, R3, R5, B and m have the
meani ng that is indicated under general fornula I. 114
Exanpl e 83 Production of

15- Br ono- 4- oxa- 2, 8-di aza-1(2, 4) - pyri m di na-3(1, 2)
benzenacycl ooct aphane A solution of 145 ng (0.41 nmol)
of [3-(2-an1no-phenoxy)-peryI]-(5-bronn-2-

chl oro-pyrimdin-4-yl)-amne in acetonitrile (10 nl)

i ddegd . vi i,n 3 ours_tqQ a
pradiefi FE 1Y DiieBmpne rodits sparithedy PSS varlatho
sol ution of hydrochloric acid in dioxane (45 nm/5
m/0.6 mM). After the addition is conpleted, the
reaction solution is stirred under reflux for another
8a)1 6 Produetionrof2- Y-S dbromo-2-ghlormpyrimidinidyylaminm matoxyir4-nitro-
and the residue is purified by chromatography
( DOmmEer@suigmamide (4| aslEsS Broio-2-cBlbrevpyrimidin 54-ylaniino)-
corresponding to 61% of theory) of the product is
obtlaitoeyd-2-nikkoNbdnzéebBifgnantide®)(s, 1H), 8.02 (s, 111),
7.78 (br, 1H), 7.07 (m 3H), 6.86 (m 1H), 4.22 (m
2H), 3.30 (m 2H), 1.79 (m 2H). Ms: 321 (ES). 115
Production of the Intermedi ate Products According to
Process Vari ant 8c8j) Production of

(5- Brono- 2- chl oro-!gyrlmdln 4-yl)-[3-(2-nitro- ph/m)xy)
sgrepyl ] am ne N

SN oy
Br

H,NO,S

402 mg (1.01 mmol) of (5-bromo-2-chloro-pyrimidin-4-yl)-[4-(3-nitro-phenoxy)-
butyl}-amine is introduced in portions in 4 ml of ice-cold chlorosulfonic acid (cooling;
ice/methanol), and then it is stirred for 3 hours at room temperature. The batch is
carefully added to ice water while being stirred. The precipitate that is fornlled is
suctioned off, taken up in acetone and mixed with concentrated ammonia. It is stirred for
2 hours at room temperature, and the batch is concentrated by evaporation in a rotary
evaporator. It is mixed with water and extracted with ethyl acetate (2x). The combined
organic phases are dried (MgSO,), filtered and concentrated by evaporation. The

remaining residue is purified by chromatography (hexane/ethyl acetate 1:1). 190 mg



A solution of 1.06 g (4.0 mmol) of

3-(5-brono-2-chl oro-pyrimdin-4-ylam no)- propan-1-ol
0.65 g (4.8 mmol) of 2-nitro-phenol and 1.25 g (4.8
mol ) of triphenyl phosphine in 30 M of THE is m xed
under argon at OC with 0.8 m of DEAD. The reaction
m xture is heated to roon1?%nperature whi | e being
stirred. After 20 hours, the batch is spun in, and

e si due romat o
04 Kaaf sw&snwﬂs o Bt D RBLORLEP I e 0 23mm
corresponding to 74960f t heory) of the
Coris PRSI 10 PR B N EHFOTYL L R ENBpPUABORS (5. 10
7.88 (m 2H), 7.63 (m 1H), 7.33 (m 1H), 7.09 (m
1H, 4.21 (m 2H), 3.54 (m 2H), 2.03 (m 2H). Ms 387
(ES). 116 8k) Production of
2-[4-6-Bomg2-whlophpymonigin-4Hylamyrd)-baoxp}-dmira2benad re s fomymi dei(A):
in-4 yl)-amne NH2 A solution of 500 ng (1.29 nmol) of
(5-brono-2-chloro-pyrimdin-4-yl)-[3-(2-
nitro-phenoxy) propyl]-amne in 20 M of THE is nixed

at 'HORMR @™ ?twse(svm)m 9 @4, TH), 7061 @5 2R)PT. ‘7"2($b5mlt 735

10@6solut|on 0 111 |n 20-30% hydr 6chlori’c
b ef 34 Ug 85 heks of the Ti(Ill)C
(rsoputloﬁnf%ﬁaddegﬂqggne§e itions of the Ti(lll)d

sol k. carried out after 4 hours (3.0 m) or 16
hodyé ?%)Qﬁﬁ1 After another 6 hours, the batch is
diluted with ethyl acetate and nade basic with 1IN NaOH
solution It is filtered on Celite, and the filter

85 shed w th ethyl acetate. The
4-[4-(5- romo- -chloro-pyrimidin-4-ylamino)-butoxy]-2-nitro-benzenesulfonamide (B):

"H-NMR (DMSO): 8.22 (s, 1H), 7.93 (d, 1H), 7.78 (1, 1H), 7.67 (s, 2H), 7.51 (d,
1H), 7.34 (dd, 1H), 4.16 (m, 2H), 3.45 (m, 2H), 1.73 (m, 4H).

MS : 480 (ES)

8b)  Production of 4-Amino-2-[4-(5-bromo-2-chloro-pyrimidin-4-ylamino)-

butoxy]-benzenesulfonamide

O,NH, N



organi ¢ phase is separated, dried (Na2SOQ4), filtered
and concentrated by evaporation. The residue that is
obtained is purified by chromatography (hexane/ et hyl
acetate 7 : 3). 290 ng (0.81 mml, corresponding to
62% of theory) of the product i s obtained. 1H NWR
(DVBO): 8.25 (s, 1H), 7.83°(t, 1H), 6.78 (m 1H), 6.63
(m 2H), 6.49 (m 1H), 4.69 (s, 2H), 3.96 (m 2H),
3.58 (m 2H), 2.03 (m 2H). Ms: 357 (ES). 117 Exanple
8 4 Production of

rom- 4- yrlmdlna312)
be éﬂﬂ&%?fg@ﬂ%&)ﬁe‘n@ab@ﬁ%ﬂ Oéfé) Achlgropyirsmdisr4-200
rg&-, 42 mol ) of 4-[3-(5-brono-2-chl oro-pyrimdin-4-
ylapmo}oRoxY Ii-Biveienzcaesuliopgmide iy Khms of TAR ismited imdet argah at
of THEis mxed with 3 m of an approximately 10%
rooggempératreowiti i@ imllof @15%arsoRGio8 0§ HUBCH mhdppraximaely d p%and
it is stirred for 19 hours at roomtenperature.

hydégahtinidianigl. tAdteT i Gonm thé mactivg, sotltibh IagahenikedwaR 09 ml J8He
hours, altogether another 9 m of the Ti(lll)d

T1(BI)CU§dllﬂﬂ)nlaﬁd sitektol shoBer 14 B6\s. Thebarddt aladé ﬁasmdﬁh 2N
basic with 2N NaOH sol uti on and extracted from et hyl

Na@H%Bl%h@n anid 8en ST, "BIEL ffeDB4KeGs Q%gﬂ%ﬁ R0 GCOf ethyl

(Na2SO™4), filtered and concentrated by evaporati on.

ace%ﬁb?!‘alﬁgtﬁgg?' gll/gﬁ ﬂ{(l)d%%f%p%ﬁ# 9 5t;l?fa ;sréonceq?rdpeﬁfy eV oratlon in
d
it éﬁﬁeﬁwfﬁ% i A Dol TR s (G TRE S e
phagﬁs?iiﬁq ﬁgsﬁz&ﬁ HB Eaﬁ)ls | l?t}oglp &ggdﬁgj 3{1@&4%85 goncentrated by
acetonitril e/ water/4 nolar solution
evaporation. The remaining residue is purified by chromatography (dichloromethane/

methanol 9:1; Flashmaster II). 70 mg (0.81 mmol, corresponding to 47% of theory) of

the product is obtained.

'"H-NMR (DMSO): 8.22 (s, 1H), 7.73 (t, 1H), 7.36 (d, 1H), 6.44 (s, 2H), 6.27 (d,
1H), 6.13 (dd, 1H), 5.78 (s, 2H), 4.04 (m, 2H), 3.45 (m, 2H), 1.76 (m, 4H)

MS: 450 (ES)



of hydrochloric acid in dioxane (30 mM/3 mM /0.4 m).

Then, the batch is stirred under 118 reflux for

anot her 16 hours. After cooling, the precipitate that

is formed is suctioned off and washed with

acetonitrile and water. 13 (0.03 mmol ,

correspondi ng to 8% of t hed y) of the product is

obtai ned. 1H NWVR (DVMBO): 10.53 (s, 1H), 8.97 (m 1H),
E%ﬁegﬁ, 1H, 7.67 (m 2H), 7.30 (m 3H), 4.31 (m

, 3.35 (m 2H), 1.88 (m 2H). Ms: 400 (ES). 119

roduct i.qe ,0f | .redi at e, Products 81)
P‘Eﬂ&"(@@r'&ﬁﬁ'—“?%‘ﬁ'm‘g‘—y ingmethylene)d-oxp2ed-disrwpoxy] - 3
l-zgtro, benzenesul f onan de 398 ny g .02 mol ) of
125Dy maci{l.3)-benggnacyrienpnaphany- %-sll(@am'id« o- phenoxy)
- propyl]-amne is added in portions to 4 m of
i ce-cool ed chlorosul fonic acid. The batch is stirred
for 2.5 hours, and the reaction mxture is then
carefully added in drops t@ioce. The solid that is
formed is suctioned off,__ wal ed with water and dried.
The crude product tha obtRTNetts di ssolved in 20
m of acetone, m xed 3 m of ahm)nia (33% and
stirred for one hoyg ats1 tenperature. The batch is
concentrated by evaporation,|] mxed with ethyl acetate

and washed with The ¢ i ned organi c phases are
filtered through 13V\htmanfi| er and concentrated by
evaporation. 223 48 , corresponding to 47%
of theory) of the p oduﬂt i S obtai ned.

Br

A suspension of 40 mg (0.096 mmol) of 15-bromo-4-0xa-2,9-diaza—1(2,4)-
pyrimidina-3(1,3)-benzenacyclononaphane-3*-sulfonamide in 1 ml DMF is mixed at
room temperature with 0.02 mi of N,N-dimethylformamide dimethyl acetal and stirred
overnight. The solvent is drawn off, and the remaining residue is digested with MTB

ether. 40 mg (0.085, corresponding to 88% of theory) of the product is obtained.

1
H-NMR (DMSO0): 9.70 (s, 1H), 8.98 (m, 1H), 8.17 (s, 1H), 8.04 (s, 1H), 7.53 (m,

1H), 745 (t, 1H), 6.69 (m, 1H), 4.35 (m, 2H), 3.35 (m, 2H), 3.18 (s, 3H), 2.88 (s, 3H),
1.80 (m, 4H).

MS: 469 (ES).



1HNWR (DMSO): 8.29 (m 1H), 8.24 (s, 1H), 8.02 (m
1H), 7.85 (t, 1H, 7.47 (m 3H), 4.29 (t, 2H), 3.55
(m 2H), 2.04 (m 2H). M. 466 (ES). 120 Production of
the Am de Derivatives Process Variant 9 (RlL NH2 (Rl
N2 (RI))m NO2 NH2 In the general formulas, Rl, R3, R5,
B and m have the neani ng tH4t is indicated under
general formula I. 121 Exanple 9.0 Production of

ProgiicHRR AEHRrdamRad AR CHlbhBurs Agcocalpé o Prochss Viiant s

Y% \\S//0 VA
ol “NH, S NAN/
: > |
O,N / OH O,N OH ON OH
(R}, (RY),, 1
R

0 0 j

N/ 0\\/o

In the general formulas, R, R3, B and m have the meaning that is indicated under

general formula L.



HNN H Br A solution of 440 ng (1.1 nmol) of 3-am no
N-[ 4- (5- brono- 2- chl oro-pyri m di n-
4-yl am no) - butyl ] -benzani de in acetonitril e/ DVF/ wat er
(25 M/5 M/5 mM) is added via a dropping funnel
within 2 hours to a refIUX|ng sol ution of
acetonitrile/water/ 4 nol ar'®ol ution of hydr ochl ori c
acid in dioxane (150 M /10 m/2 m ). After another 3
under reflux, the batch is taken fromthe oi
Ex%gtgﬁ%zrhe precipitate that is forned after cooling is
suctioned off and washed with water and dii sopropyl
et her. 38 rrg (O 10 mol, correspondi ng to 9% of
t hegry) product is obtained. "H NVR (DVSO):
Progyctiop ?%(S) 1H93r0reo -Sc(hydroxpmpthy-bexa-2,9-disp:1(2,41pyimidina-
3H), 3.35 (m 2H), 3.10 (m 2H), 1.48 (m 4H). Ms:
3(136@0(128?6:3'6!!@-9!!5171@@&{3(4)esnlfoﬁamhb I nt er nedi at e Products
According to Process Variant 9 9a ) Production of
N- (4- Am no-butyl)-3-nitro-benzam de H2 NO2 2.27 ¢
(6.72 mmol ) of
[4-(3-nitro-benzoyl ani no) - butyl }y carbami c
acid-tert-butyl ester is n1x§d7mnth 9 m of

trifluoroacetic acid and F_‘or 3 hours at room
tenperature. The batch i efuf\j ¥ added to 2N NaCH
sol ution and then extracted 0

N~ SN

S - Enantiomer

A solution of 90 mg (0.17 mmol) of (S)-4-amino-2-[4-(5-bromo-2-chloro-
pyrimidin-4-ylamino)-5-hydroxy-pentyloxy]-N-dimethylaminomethylene-
benzenesulfonamide in acetonitrile/MeOH/water (8 ml/2 ml/1 ml) is added via a spray
pump within 2.5 hours to a refluxing solution of acetonitrile/water/4 molar solution of
hydrochloric acid in dioxane (45 ml/5 ml/0.6 ml). After another 16 hours under reflux,
the reaction mixture is concentrated by evaporation in a rotary evaporator. The batch is
made basic with saturated NaHCOj5 solution and extracted with ethyl acetate (2x). The
combined organic phases are dried (Na,SO,), filtered and concentrated by evaporation.
The remaining residue is digested with terz-butyl methyl ether. 62 mg (0.14 mmol,

corresponding to 83% of theory) of the S-enantiomer product is obtained.



et hyl acetate. The conbi ned organi c phases are
filtered through a Whatman filter and concentrated by
evaporation. The crude product that is obtained is
recrystallized from ethanol/diisopropyl ether. 519 ng
(2.19 mmol, corresponding to 33% of theory) of the
product is obtained. 1H NVE3(DMVBO): 8.95 (m 1H), 8.65
(s, 1H, 8.8 (m 1H), 8.78 (m 1H), 7.72 (m 1H),

35’%@11 @g%ispésf% &g g'))sz ,g,{;lrb gﬁbfsﬁar{g'?ﬂ) #5500 1T, 6.83 (s,
210 G R S et g AR (. A @ TR e, OFD,

of 502 22.2 nol ) of
3-6%(‘Br%¥i%53§ Mgl EnR OR6mpiH), dicdi(me2Hnd 0.4 m of
triethylamne (2.3 mmol) in 2.5 M of acetonitrile is
m xM8 1484 (ES)whi | e being stirred with 547 ng (2.3
nmol ) of N (4-am no-butyl)-3-nitro-benzam de. The
batch is stirred overnight at roomtenperature. The
precipitate that is fornmed is suctioned off, washed

The R-enantiomer can be produced analogously to the instructions above,

whereby (R)-4-amin0-2-[4-(5-bromo-2-chloro-pyrimidin-4-ylamin0)-5-hydroxy-

pentyloxy]-N-dimethylaminomethylene-benzenesulfonamide should be used as a starting

product.




with water and dried. 574 ng (1.3 nmmol, correspondi ng
to 61% of theory) of the product is obtained. 'H NWR
(DVMSO): 8.87 (t, 1H), 8.65 (m 1H), 8.38 (m 1H), 8.28
(m 111), 8.18 (s, 1H, 7.76 (m 2H), 3.35 (m 4H),
1.55 (m 4H). Ms: 427 (El). 124 9c) Production of

3- Ani no- N- [ 4- ( 5- br ono- 2- chi%r o- pyri m di n- 4- yl ani no) - bu
tyI] benzamde CI N'"~ NH N NBr H A solution of 568

prffiction S TRotmediali pibghils A5 S (b6 Phpnile” <

mxed at roomtenperature with 9 nl of a 15% sol ution
of Ti(111)C in approxi mately 10% hydrochl oric aci d.
er 21 hours, the batch is made basic with 2N NaCH
80)?6 plugtion of - %é&WF%WWY—‘hn@t@b@zaMulfommlde ed on
Celite. The filter cake is rewashed with ethyl
acetate. The organic phase of the filtrate is
filtered through a Whatman filter and concentrated by
evaporation. 447 ng (1.12 ¢gmgj, gorresponding to 85%

of theory) of the product |s\/obt d.

\N

H
O,N OMe

A solution of 5.0 g (19.9 mmol) of 2-methoxy-4-nitro-benzenesulfonyl chloride
in acetone/water (60 ml/15 ml) is mixed at room temperature with 2.9 ml of triethylamine
and 2.2 ml of tert.-butylamine. After 5 hours, the acetone is drawn off, and the residue is
extracted from ethyl acetate. The combined organic phases are washed with dilute HC]
solution and saturated NaCl solution and then filtered through a Whatman filter and
concentrated by evaporation. The crude product that is obtained is recrystallized from

ethyl acetate. 4.2 g (14.6 mmol, corresponding to 73% of theory) of the product is

obtained.

'H-NMR (DMSO0): 8.03 (m, 1H), 7.95 (m, 2H), 7.48 (s, 1H), 4.05 (s, 3H), 1.08 (s,

9H).




M5: 398 (ES). 125 Production of Urea Derivatives
Process Variant 10 (RS )mNH2 N2 (RI)mT (RI) N2 N2
11 NO2 NH, In the general formulas, R, R3, Rs, B and
m have the neaning that is indicated O O under
general fornula |I. 126 Exanple 10.0 Production of

15- Brono- 2, 4, 6, 10-t et raazal®(2, 4) - pyri m di na- 3(1, 3)

8d) Production of 2-Methoxy-4-nitro-benzenesulfonamide

8.1 g (28.1 mmol) of N-tert-butyl-2-methoxy-4-nitro-benzenesulfonamide is
mixed with 350 ml of trifluoroacetic acid and stirred for 20 hours at room temperature.
The trifluoroacetic acid is drawn off, and the remaining residue is then digested with
ethyl acetate. 5.0 g (21.6 mmol, corresponding to 77% of theory) of the product is
obtained. The ethyl acetate phase is concentrated by evaporation, and the residue that is
obtained is purified by chromatography (DCM/EtOH 95 : 5, Flashmaster II). Another

0.84 g (3.6 mmol, corresponding to 13% of theory) of the product is obtained.

'"H-NMR (DMSO): 7.95 (m, 3H), 7.45 (s, 2H), 4.03 (s, 3H).

MS :233 (ES).

8¢) Production of N-Dimethylaminomethylene-2-methoxy-4-nitro-

benzenesulfonamide




benzenacycl odecaphan-5-one HN NH N H Br A sol ution of
265 ng (0.66 nmol ) of

1- (3-am no- phenyl ) - 3-[ 3- ( 5- br ono- 2- _

chl oro-pyri m di n-4-yl am no) -propyl]-urea in
acetonitril e/ di oxane/ wat er éS mM/1 m/1m) is added
via a spray punp within 2 HUrs to a ref | uxi ng
solution of acetonitrile/water/4 nolar solution of

n_di [5m/1 After
gﬁgt % OEourgs t 5&‘&‘8?‘%@?1"1? °X¥# iapetrenesulfs ; ide in 15
after cqoling and extracted from
m‘bO? P YAhfl daeatter, ST S PEN S disasghyiformamidc
tered through a Whatman filter and concentrated by
d"’é‘v &F%I?lu A S“Pr?f’efOF ésihquis. Thabatrlsisadded tned % KHSQY, isblutich in
by chr omat ogr aph (DCMEtOH 9 : 1). The crude product
lcetW?é%r ang thﬁBteaﬁr#éQﬁfv fragn pthghaceiater Yidie abinbinedlofgamiophddeOhte dried
0.02 mmol, corresponding to 3% of theory) of the
(MTTE@ uilteredarslyoacanated b évapbkraidiR ThIVBRGe r8d€cltl{a§13 oigmned is
8 79 (m 1H), 8.17 (s, 1H), 7.98 (s, 1 .27 (t
digeshd with ©fhy[ dcetaletb 6 gﬁ(ﬂz n(rffd)l Mesp&%kgﬁﬁbo%'@f FBeéry‘}?’ﬁ e
1H), 3.48 (m 2H), 3.14 /m 2

rod &N EAVEO0) 158 6s, 157. 8d 156.1 s, 155. 5s,
P 141?63,1140.93, 129.0d, 112.7d, 112.2d, 110.3d,

92.1s, 38.3t, 36.3t, 30.3t.
'H-NMR (DMSO): 8.29 (s, 1H), 8.04 (m, 1H), 7.90 (m, 2H), 3.9 (s, 3H), 3.24 s,
3H), 2.93 (s, 3H).

MS: 288 (ES).

8f) Production of N-Dimethylaminomethylene-2-hydroxy-4-nitro-
benzenesulfonamide

o o >N
\Y

S =
JO &
o,N OH

A solution of 2.82 g (9.8 mmol) of N-dimethylaminomethylene-2-methoxy-4-
nitro-benzenesulfonamide in 70 ml of DCM is mixed slowly at room temperature with 13
ml of a 1 molar solution of boron tribromide in DCM. After 5 hours, 3 ml of the 1 molar

solution of boron tribromide in DCM is added again, and it is stirred for another 16 hours.



M5: 363 (ES). Production of Internediate Products
According to Process Variant 10 10a) Production of
{3-[3-(3-Nitro-phenyl)-ureido]-propyl}-carbam c
Acid-tert butyl ester A solution of 3.35 g (19.2 mmol)
of N-boc-1, 3-di am nopropane in 50 mM of EtOH is m xed
at 0Cin portlons wth 3. 15-@ (19.2 mol ) of

3-ni trophenyl isocyanate. The batch is stirred

t trated b
R it VOB R Pl o et  foread s
h Th h
sl %‘?%uwsﬁﬁfﬁwﬁ“ﬂa%g% ferre &bl 3066 S Gleimol

atian. mrol, corresponding to 98%
COB?SPBP@B% ip) 725 Ofi th@rb}(tfdhﬁtmmd@t Sibsdimedd. 128 1H NVR
(DVMSO): 9.11 (s, 1H), 8.48 (m 1H), 7.71 (m 1H), 7.65
(m 1H), 7.48 (t, 1H), 6.82 (t, 1H), 6.32 (t, 1H),
312(m 2H), 2.95 (m 2H), 1.55 (m 2H), 1.38 (s,
9H) HMMRIDMSY! )1.59 CP)HPBRUYE UHYY.0F (m, 1H), 770 (m, 2H), 3.19
1- (3- Ami no-propyl)-3-(3-nitro-phenyl)-urea
(s, BHA 201((:3319. mmol ) of
{3-[3-(3-nitro-phenyl)-ureido]-propyl}-carbamc
aci MS:au(EPUtyl ester is mixed with 22 m of
trifluoroacetic acid and stirred for 2 hours at room
tenperature. The solvent is drawn off, the batch is

m xed with NaHCO3 sol ution and
8g) Production of (S)-{4-[2-(Dimethylaminomethylene-sulfamoyl)-S-nitro-phenoxy].

1-hydroxymethyl-butyl}-carbamic acid-tert-butyl ester

HN\([)]/O\’<

A solution of 1.20 g (6.9 mmol) of DEAD in 10 ml of THF is added in drops to a
reaction mixture of 1.57 g (5.75 mmol) of N-dimethylaminomethylene-2-hydroxy-4-
nitro-benzenesulfonamide, 1.26 g (5.75 mmol) of (§)-2-boc-amino-pentane-diol and 1.80
g (6.9 mmol) of triphenylphosphine in 30 ml of THF at 0°C. After 24 hours, first another
0.20 g (1.1 mmol) of DEAD is added. After 5 hours, it is also mixed again with 0.28 g

(1.1 mmol) of triphenylphosphine and stirred for 68 hours. Finally, 0.2 g (1.1 mmol) of



extracted fromethyl acetate. The conbi ned organic
phases are filtered through a Watman filter and
concentrated by evaporation. 4.4 g (18.5 mmuol,
corresponding to 97% of theory) of the product is
obtai ned. 1H-NWR (DMSO: 9,46 (s, 111), 8.55 (m 1H),
7.7 (m 1H), 7.65 (m 1H), 7.48 (m 1H), 6.88 (t,
1H, 3.30 (m 2H), 2.75 (m 2H), 1.72 (m 2H). Ms: 239
DEAES)s-addedda ' i
R ahcle 2 hgurs: Thg pach i sonesnio py .

cvaprfloh oo SRk bRy RSPty DB 1S e 1

tonitrile is mxed w a_solution of 1.6
Frafdles B, 875 L3P 5 e isFsshiniige 1200 8 omho naradhs o
btm f acetonitrile. 2.0 m of triethylam ne is added,
ObtEaNE it is stirred for 90 mnutes at room t enper at ure.
It is diluted with ethyl acetate (150 m) and washed
with citric acid (10%, saturated NaHCO3 sol ution as
wel | "as saturated Nad solution, dried (Na2SO4),
fi | HENMR EMSOp (s BH)e8.0bymeliip 388 (Inp2H), 5186 (d, 1H), 4.65
remaining residue is purified by chromatography
1H), Hd24me2 ), BYIL (mcBHRBe221s, 3H)) 2.93(s738), 1 F3QmiBA), .1.39 (s, 9H).
corresponding to 60% of theory) of the product is
obtMBSneds (Hht NVR (DVSO): 9.08 (s, 1H), 8.52 (m 1H),
8.21 (s, 1H), 7.70 (m 3H), 7.46 (t, 1H), 6.38 (t,
1H, 3.45 (m 2H), 3.15 (m 2H), 1.72 (m 2H. 130



| &) Production of o

1- (3- Am no- phenyl ) - 3+[ 3- (5- brono- 2-chl or o- pyri m di n-4
ylam no)-propyl]-urea CI HZN HNN "1~1 HH Br A
solution of 1.71 g (3.98 nmmol) of

1-[ 3-(5-brono- 2- chloro pyr|n1d|n 4-

yl am no) - propyl ] - 3- (3- nltréqphenyl) urea in 50 m of
THE is m xed at roomtenperature with 30 m of a 15%

8“??% ocﬁ%or | cil‘-‘agI %r 0)"”3'% §Fl a@'%ﬁﬁhﬁ*ﬂﬁﬂﬂérs “Bydrexyss

pewﬁqxasﬁﬁiv@ igomethylons f-nikpo Bon ORIt U s, € he

batch is nade ba5|c with 2N NaCH sol ution and
extracted fromethyl acetate. The conbi ned organic
phases are filtered through a Wiatman filter and
concentrated by evaporati on\ The residue that is

obtained is purified bﬁ\ t ography (DCM Et CH 9:
1). 850 ng (2.13 é/orr spondi ng to 54% of
t heory) of the prg i s obt ai ned. H+ NVMR ( DVSO) :

8.25 (s, 1H), 8.1/ 1H), 1H), 6.82 (t,
1H), 6.68 (M ol 6 4m 2H), 4.94

(s, 1H), 3.30 tm 2H 3(.631 (m 2f), 167 (m 2H. M
399 (ES). 131 HNW/%
I

N 2N

7.78 (t,

Cl

A solution of 212 mg (0.45 mmol) of (S)-{4-[2-(dimethylaminomethylene-
sulfamoyl)-5-nitro-phenoxy]-1-hydroxymethyl-butyl}-carbamic acid-tert-butyl ester in 5
ml of acetonitrile is mixed at room temperature with 0.75 ml of a 4 molar solution of
hydrochloric acid in dioxane. After 4 hours, the batch is concentrated by evaporation,
and 2-(4-amino-5-hydroxy-pentyloxy)-N-dimethylaminomethylene-4-nitro-
benzenesulfonamide is obtained in the form of hydrochloride.

A solution of the product that is obtained in 4 ml of acetonitrile is then mixed at
room temperature with 110 mg (0.48 mmol) of 5-bromo-2,4-dichloro-pyrimidine in 4 ml
of acetonitrile. 0.13 ml of triethylamine is added, and it is stirred overnight. The batch is
concentrated by evaporation, and the residue is purified by chromatography (DCM/EtOH
95 : 5, Flashmaster II). 152 mg (0.27 mmol, corresponding to 60% of theory) of the

product is obtained.



Ring C osure of Bifunctional Acyclic Precursors
Process Variant 11 (RS m(RI)m(RI)m(Rl)mn A B, R,
R2, R3, R4, R5, X Y, mand n have the neani ngs that
are indicated under general fornula 1. U and V stand
for groups such as -OH -CO2H, -C02-Cl-C6-alkyl,
-SRCl, -S2F, -SMH, etc. '*he ring closure or the
synt hesi s of the macrocyclic conmpounds can al so be

& PNIER BRBEPREE boul P SO Vs OF . mbndsb e el
1l 4, B e oD 11 (3589, (9. AHoRAME, 18, 1A i),

Chem 1977, 89, 602. (e) Nicolaou, K C  Tetrahedron
197MS 385 (B®3. ' (f) Ruggli, P. Liebigs Ann. Chem 1912,
92.) 132 Ring O osure by Mtsunobu Reaction Process
Variant 12 HN N 11 OH N



11 (RS)Y m.(R1l)mIn the general formulas, R, R3, R5, B
and m have the neaning that is indicated under

general formula I. Synthesis of macrocyclic conmpounds
with use of the Mtsunobu reaction is generally known
and can be | ooked up in (a) Xue, C.-B. J. Med. Chem
2001, 44, 2636. (b) Steglildh, W Tet. Lett. 1991, 32,
5781. (c) Mtsunobu, 0. Synthesis 1981, 1. 133 Exanple

~12.Q Produyctd of R .

89 o of (5} F-Ashigo gr 4s(5-brmozd-higra-yrppidin-vlarminolsdn
en acycl ononaphane HN N N N Br H A sol ution of 108 ng

hydrgxy-pentylnxyl-jrdimethylapinomethylenerReazenesulfamamide:i no) -
pyri m din-2-ylam no] -phenol in THF/ N-nmet hyl norphol i ne
(9 M/1 mM) is added while being stirred within 3
hours to a m xture of 710 ng (2.7 mmol ) of
tri phenyl phosphine and 48K/mA2.8 nmvol) of DEAD in
1.00 M of THE at 40C. Qf Per Manot her 30 minutes, the
reaction mixture is_cond nt%éted by evaporation in a

er is H

rotary evaporatii[:fijff WA
H,N 0o Br
. HN
Vm

N 2N
T
Cl

A solution of 145 mg (0.30 mmol) of 2-[4-(5-bromo-2-chloro-pyrimidin-4-
ylamino)-5-hydroxy-pentyloxy]-N-dimethylaminomethylene-4-nitro-benzenesulfonamide
in 20 ml of THF is mixed under argon at room temperature with 2.0 ml of an
approximately 10% solution of Ti(III)Cl in 20-30% hydrochloric acid. After 2 hours, the
reaction solution is mixed again with 0.3 ml of Ti(III)CI solution, and it is stirred for
another 18 hours. The batch is diluted with ethyl acetate and made basic with 1IN NaOH
solution. The phases are separated, and the aqueous phase is extracted again from ethyl
acetate. The combined organic phases are dried (Na,SQO,), filtered and concentrated by
evaporation. The remaining residue is purified by chromatography (DCM/methanol 9 :

1; Flashmaster II). 90 mg (0.17 mmol, corresponding to 56% of theory) of the product is

obtained.




added, it is extracted with ethyl acetate (2x). The
conbi ned organi c phases are dried (Na2SO4), filtered
and concentrated by evaporation. The residue that is
formed is purified by chromatography

(di chl or onet hane/ met hanol 9:1), and the crude product
that is obtained is then H?gested W th isopropyl
ether. 17 ng (0.05 mml, corresponding to 17% of

o T3 inprStyR 3 chil B8R Bl F a0 o H 1. () B,

1H, 7.09 (dd, 1H), 6.96 (t, 1H), 6.31 (dd, 1H), 3.30
2HY, 794342 H); ‘?-@%(t( W), 429 .(mm‘:(l), 388 (mePH), 3H3%mpPlddei(bRHDs

the Internedi ate Products According to Process Vari ant
2.83 5, 3HX . Br(pddBd-i on of

4- (5- Brono- 2-chl oro- pyri m di n-4-yl am no) - butan-1-0l1 OH

H AMSol58% (ES). of 2.28 g (10.0 mmol ) of

5- brono- 2, 4-dichloro-pyrimdine and 1.7 m (12.0

nmmol) of triethylamine in 10 nl of acetonitrile is

mxed at OCwith 1.1 m (12.0 nmol) of

4- am no-butanol. The reaction m xture is slowy heated

to roomtenperature while being stirred by renoval of

the ice bath. After 16 hours, the precipitate that is

formed is filtered off. The filtrate is conpletely

concentrated by evaporation and digested with

di i sopropyl ether. 2.74 g (9.8 mmol, corresponding to

98% of theory) of the product is obtained.



"HNWVR (DVBO): 8.19 (s, 1H), 7.72 (t, 1H), 4.45 (br,
1H), 3.38 (m 4H), 1.56 (m 2H), 1.45 (m 2H). Ms 279
(El'). 136 12b) 3-
[ 5- Brono- 4- (4- hydr oxy- but yl am no) - pyri m di n- 2- yI am nol
-phenol HN OH A reaction m xture of 327 nmg (3.0 mmol)
of 3-am nophenol and 864 nbl (3.1 mmol) of
4 (5 brom) 2-chl oro-pyri m di n-4-yl am no) -butan-1-ol in
Prodedl etonltrllels mxed with 0.75 mM of a 4 M
%CST uY‘T'b‘W f hydrochloric acid in dioxane, and it is
stirred wunder reflux overnight. After the cooling,
the reaction mxture is filtered, and the filtrate is
conpl etely concentrated by evaporation. The oil that
Is obtained is recrystallized from ethyl
acetate/ethanol. The solid is filtered off and then
di ssol ved i mewat er. By addi ngNnojri et hyl am ne, gghe

HoSOl ut i ow%&de basi ¢ and extracfoed vvlthHeth I
aget a Xy The conbined o-‘ ried
u Filtlered ami™onc ted b? gvap lratlon
448 Trg (1 |, corresp o oof t of
the product li s obt ai ned. H-"I\II\/R 9.18 (s 1H),
9.06 (s, 1HF 7.97 (s, 1H), 7.19 (m 2H) 6. 9% (m
2H), 6.32 (m 1H), 4.45 (t, 1H), 3.40 (m 4H), 1.60
(m 2H), 1.47 (m 2H ,Ms: 352 (ES). 137 Ring C osure
by Macrol actam zati
(R

(R%)y,

N\N, — é:rvm

(R)m (R

In the general formulas, R', R?, R®>, B and m have the meaning that is indicated

under general formula 1.



Process Variant 13 (RS (R1)m NHZ In the general
formulas, RlL, R3, R5, B and m have the neaning that is
indicated H -N under general fornmula | and NHZ stands
for the group HN Synthesis of macrol actans is carried
out according to standard Processes ((a) Xue, C.-B. J.
Med. Chem 2001, 44, 2636. 1(“b) Jackson, F. W J. Og.
Chem 2002, 67, 4882). 138 Exanple 13.0 Production of

15- Broymo- 2, 5, 11-tri aza-1(2, 4) - pyri m di na- 3(1, 3) -
Exﬁ'@ngéﬁ’fg};ycl oundecaphane- 4- one (A) and
2,5 11-Triaza-1(2,4)-pyrimdina-3(1, 3)-
benzenacycl oundecaphane-4-one (B) NH Br A B A sol ution
of 300 mgs &O. 57 mol ) of o
Pragiupction ef B eBromeo-dyaxarkbdigzari-pyrimidina-3(1,2)-

benzenacyclooctaphane

A solution of 145 mg (0.41 mmol) of [3-(2-amino-phenoxy)-propyl]-(5-bromo-2-
chloro-pyrimidin-4-yl)-amine in acetonitrile (10 ml) is added via a spray pump within 3
hours to a refluxing solution of acetonitrile/water/4 molar solution of hydrochloric acid in
dioxane (45 ml/5 mi/0.6 ml). After the addition is completed, the reaction solution is
stirred under reflux for another 16 hours. The batch is concentrated by evaporation, and
the residue is purified by chromatography (DCM/EtOH 95 : 5; Flashmaster IT). 81 mg

(0.25 mmol, corresponding to 61% of theory) of the product is obtained.

"H-NMR (DMSO): 9.21 (s, 1H), 8.02 (s, 1H), 7.78 (br, 1H), 7.07 (m, 3H), 6.86
(m, 1H), 4.22 (m, 2H), 3.30 (m, 2H), 1.79 (m, 2H).

MS: 321 (ES).



pent yl am no) - 5- br ono- pyri m di n- 2-yl am no] - benzoi c acid
i n met hanol / di chl oronmethane (40 M /5 m) is m xed
with 350 ng of Pd/C (10% and hydrogenated for 150
mnutes in a |ow pressure apparatus. The reaction
mxture is filtered on Celite and conpletely
concentrated by evaporatioﬁ§ The remai ning residue is
di ssol ved in DVF/ et hanol /water (10.0 m /1.0 m /0.2
m ) and added via a spray punp over 2 hours to a
solution of 410 ngy (2 2 mol) of EDC, 330 ng (2.2
nmol ) of HOBt and of N-met hyl nor pholine in
Prosiygtipn obghcpErmpdiaie Frpgusis esordingdofeaess SAEAMEL ¢ | s
concentrated by evaporation, mxed with water, and
then extracted with ethyl acetate (2x). The conbi ned
organic phases are washed with water, dried (Na2SOH4),
8j) Prbduxtion of (fBomme-2hlexd- gy rimidinvg ph+{3d(2-aitro-pBéhokpppropyl]-
residue that is formed is purified by chromatography
am@itl chl or onet hane/ net hanol 1:1). 35 ng (0.09 mmol,
corresponding to 16% of theory) of 15 -brono-2,5,1 1
-triaza-
1(2,4)-pyrimdina-3(1, 3)-benzenacycl oundecaphane- 4- one
(A) and 13 ng (O.@4 nmol, corresponding to 7% of
theory) of 2,5, 11{triaza-1(2,4)-pyrimdina-3(1, 3)
benzenacycloundepighane 4-one (B) obt ai ned.
15- Brono- 2, 5, 11Nt r |

 AHNR (DVSO): 9.45 (s,

1H), 8.81 (s, 1H); 1H)O™ 7. 98 , 1H), 7.20
(m 4H), 3.30 (mg 4H), 1. 78(n] ZwNol 60 (m 2H),
1.30 (m 2H). MS: BT (ES).
2,5,11-Triaza-1(2, 4) - pyri m di na- 3(1, 3) - benzenacycl ound
ecaphane 4-one (B): "HNWR (DVMSO: 9.21 (s, 1H), 8.97
(s, ,, 8.10 (t, 1H), 7.72 (d, 1H), 7.38 (t,

A solution of 1.06 g (4.0 mmol) of 3-(5- “bromo-2-chloro- pyr1m1d1n 4-ylamino)-

propan-1-ol, 0.65 g (4.8 mmol) of 2-nitro-phenol and 1.25 g (4.8 mmol) of

triphenylphosphine in 30 ml of THF is mixed under argon at 0°C with 0.8 ml of DEAD.
The reaction mixture is heated to room temperature while being stirred. After 20 hours,
the batch is spun in, and the residue is purified by chromatography (hexane/ethyl acetate
3 : 1, Flashmaster II). 1.15 g (3.0 mmol, corresponding to 74% of theory) of the product

iS obtained.

'H-NMR (DMSO): 8.22 (s, 1H), 7.88 (m, 2H), 7.63 (m, 1H), 7.33 (m, 1H), 7.09
(m, 1H), 4.21 (m, 2H), 3.54 (m, 2H), 2.03 (m, 2H).

MS: 387 (ES).



1H), 7.25 (t, 1H), 7.18 (dd, 1H), 7.08 (dd, 1H), 5.84
(d, 1H), 3.30 (m 2H), 3.17 (m 2H), 1.75 (m 2H)
1.53 (m 2H), 1.30 (m 2H). Ms: 298 (ES). 140
Production of Intermedi ate Products According to
Process Variant 13 13a) Production of

[ 5- (5- Brono- 2- chl or o- pyri m§i n- 4- yl ani no) - pentyl ] -carb
am ¢ aci d-benzyl ester A solution of 860 ng (3.8 nmol)

- Nt ONMQ- -di.chl or o- pyri m di and 1.2 ni 8, h

81 Rromp g B L ADN e R B (B habiio iR ey rimicin 4
mxed at OCwith 1.0 g (3.7 nmmol) of

YD-8BUBE o_pentyl ) - carbani ¢ aci d-benzyl ester. The
reaction mxture is slowy heated to roomtenperature
whil e being stirred by renoval of the ice bath. After
60 hours, it is mxed with water and then extracted
with ethyl acetat@l (2x). The conbi ned organic phases
are dried (Na2804§, filtered and concentrated by
evaporation. Th | due that is #£Brwed is purified

by chromat ogr apfly (Hexane/ et hyl ag
(2.8 mmol, cor o‘
product is obtaingd. g NVR ( O: 18.21 (s, 1H), 7.72

(t, 1H), 7.35 (mBBH), 7.23 (t, 1H NH.. 99 (s, 2H),
3.30 (m 2H), 2.97 (m 2H), 1.47 (m 4H), 1.27 (m

2H) A sMBiorf %500 5%@ 3?@%’8@ 2%53&8&{8%-éq?g}%%;fggy{iqupﬁr-ygw-(2-

3-[4-(5- Benzyl ox3 n no- penty
nitrg)ﬁlbrmxg5-&’ogﬁl¥-la1%mqu ]2() %ﬁ‘ U PHE iéo‘ rcr:ﬁxcej:d at room temperature with 6.0 ml

of an approximately 10% solution of Ti(II)Cl in 20-30% hydrochloric acid. After 21

1:1). 1.2 g
peory) of the

hours, another 2.0 ml of the Ti(HI)CI solution is added. Renewed additions of the
Ti(II1)Cl solution are carried out after 4 hours (3.0 ml) or 16 hours (4.0 ml). After
another 6 hours, the batch is diluted with ethyl acetate and made basic with 1N NaOH
solution. It is filtered on Celite, and the filter cake is washed with ethyl acetate. The
organic phase is separated, dried (Na;SOy), filtered and concentrated by evaporation.
The residue that is obtained is purified by chromatography (hexane/ethyl acetate 7 : 3).

290 mg (0.81 mmol, corresponding to 62% of theory) of the product is obtained.

'"H-NMR (DMSO): 8.25 (s, 1H), 7.83 (t, 1H), 6.78 (m, 1H), 6.63 (m, 2H), 6.49
(m, 1H), 4.69 (s, 2H), 3.96 (m, 2H), 3.58 (m, 2H), 2.03 (m, 2H).

MS: 357 (ES).



HN CO2H A reaction m xture of 1.20 g (2.8 mmol) of
[ 5- (5- brono-2-chl oro-pyrim di n-4-
yl am no) - pentyl]-carbam ¢ aci d-benzyl ester and 0.37 g
(2.7 mmol ) of 3-am nobenzoic acid in
acetonitrile/water (8 mM/1.5 m) is stirred under
reflux for 20 hours. The rbaction mixture is spun in
and the remaining residue is purified by
chr@nﬁ%ography (di chl or onet hane/ et hanol 9: 1,

h

Exgpg ster 11). 1.27 g (2.4 mmol, corresponding to
86%.of ory) of the product is obtained. 1H NWR

Produgtien ‘.’Hf .r@ﬁloc%-,ox%Pas:fﬁe?asw(%pymlqmeﬂsz)(-s, 1H),
7.81 (m 2H), 7.56 (d, 1H), 7.30 (m 7H), 4.98 (s,

berizefacydoddapane3d) sulon@thidenn 2H), 1.54 (m 2H), 1.32
(m 4H). Ms: 528 (Cl). 142 Production of Aza-phane

Derivatives Process Variant 14 (RSym NHAc U NHAc R’
NHZ

A solution of 200 mg (0.42 mmol) of 4-[3-(5-bromo-2-chloro-pyrimidin-4-
ylamino)-propoxy]-3-nitro-benzenesulfonamide in 14 ml of THF is mixed with 3 ml of
an approximately 10% solution of Ti(II)Cl in 20-30% hydrochloric acid, and it is stirred
for 19 hours at room temperature. According to TLC monitoring, during the course of
184 hours, altogether another 9 ml of the Ti(IIT)Cl solution is added in portions. The
batch is made basic with 2N NaOH solution and extracted from ethyl acetate. The
combined organic phases are dried (Na,SO,), filtered and concentrated by evaporation.
The residue that is obtained is purified by chromatography (DCM/EtOH 95:5). 62 mg
(0.14 mmol, corresponding to 33% of theory) of the product is obtained.

The product that is obtained is dissolved in 5 ml of acetonitrile and added via a
spray pump within 2 hours to a refluxing solution of acetonitrile/water/4 molar solution

of hydrochloric acid in dioxane (30 mi/3 ml/0.4 ml). Then, the batch is stirred under



NHAc NHAc 143 In the general formulas, Rl, R5, Rl11, B
and m have the neaning that is indicated under genera
formula |I. 144 Exanple 14.0 Production of 15
-Brono-4-nesyl -2,4,9-triaza-1(2, 4)-pyrimdi na-3(1, 3)
benzenacycl ononaphane A solution of 160 ng (0. 33 nmol)
of N (3-{[4-(5-bromo-2-chl Bfo- pyri ni di n- 4-

yl am no) - but yl ] - met hanesul f onyl - am no} - phenyl ) - acet am

retfiR o0 el o R Pl s e e 8 sSebioed B
ce&qyit&ile/waﬁer/4 nmol ar sol ution of hydrochloric
andwashed with peplopiieile and watgre B me Q.03 mmol,goprespopgiag s of on
is conpleted, the batch is stirred under reflux for

thegryp ofibe produeidsotiaingdhd t hen the organic solvent is
drawn off. It is mxed with ethyl acetate and washed
with dilute NaHCO3 sol ution. The conbi ned organic
phases are concentrated by evaporation, and the
r esTHINMR (IMSO):s10c3t(a) 1HDHS. DB (meiHes 294, NHg 7w (m, 2H), 7.30
acetate, MeOH and water. After the drying, 81 ny

m,(3M) 243 1) 2H)CDBS di Bg (ho2iP3% of theory) of the

( prgduc?u?s gbtaiggg?nl45 (H-§%% (DMSO : 9.38 (s, 1H)
8. 11@5.(,100@5!)_, 7.97 (s, 1H), 7.23 (m 2H), 6.99 (m
1H), 6.92 (m 1H), 3.64 (m 2H), 3.16 (m 2H), 3.06
(s, 3H, 1.77 (m 2H), 1.60 (m



2H). MS: 412 (ES). 146 Production of Internedi ate
Products 14a)

N-(3-{[4-(5-Brono-2-chl oro-pyrimdin-4-ylam no) - but yl ]
- met hanesul fonyl am no}-phenyl)-acetam de Hly O 460
ng (1.56 nmmol) of

N-{3-[ (3-cyano- propyl) - net hanesul f onyl - am no] -
phenyl } -acetanm de in 25 m of ethanol and 0.5 nml of

cponcent ed re, hydrogenated wth use of 60 ng
Pr?‘ﬁ@ﬁ%"ﬁ#ﬁ“}"%&%??f%ﬁ(lv)oxi de for 5 hours at room
tenperature under normal pressure. The batch is
filtered and concentrated by evaporation. The residue
that is obtained is mxed with a solution of 355 ny
8D ( 1. 68-ArBromer2-chloyp-pypimsidin-4-ylaminerpropoxyld-vitiee i n 15
m of acetonitrile. 0.45 m of triethylamne is added
benrengsulfgnamiidep, and it is stirred for 16 hours at room
tenperature. The batch is concentrated by
evaporation, and the residue that is obtained is
purified by chromatography (DCM EtOH 95:5). 330 ngy

(0.67 mol, corgesponding to 43% of 4 hgory) of the
product is obtajned. 147 'H NWVR ( 7. 10.03 (s, 1H),
8.21 (s, 1H),NZBR (t, 1H st %H)H 7.29 (m
1H), 7.03 (m|1H)| 3.60 (t, 2 30 (m? 2H), 2.97
(s, 3H, 2. OSR‘\T/'%W& A), 1.36 (m 2H).

H
Br

398 mg (1.02 mmol) of (5-bromo-2-chloro-pyrimidin-4-y1)-[3-(2-nitro-phenoxy)-
propyl}-amine is added in portions to 4 ml of ice-cooled chlorosulfonic acid. The batch is
stirred for 2.5 hours, and the reaction mixture is then carefully added in drops to ice. The
solid that is formed is suctioned off, washed with water and dried. The crude product that
is obtained is dissolved in 20 ml of acetone, mixed with 3 ml of ammonia (33%) and
stirred for one hour at room temperature. The batch is concentrated by evaporation,
mixed with ethyl acetate and washed with water. The combined organic phases are
filtered through a Whatman filter and concentrated by evaporation. 223 mg (0.48 mmol,

corresponding to 47% of theory) of the product is obtained.

'H-NMR (DMSO): 8.29 (m, 1H), 8.24 (s, 1H), 8.02 (m, 1H), 7.85 (t, 1H), 7.47
(m, 3H), 4.29 (t, 2H), 3.55 (m, 2H), 2.04 (m, 2H).

MS: 466 (ES).



M5: 490 (ES). 148 14h)

N-{ 3-[ (3- Cyano- propyl ) - met hanesul f onyl - am no] - phenyl } -

acetanmi de A solution of 510 ng (2.35 mmuol) of

N-[ 3- (3- cyano- propyl am ne) - phenyl ] - acetamde in 10 m

of pyridine is mxed at 0C drop by drop wth 0.21 ni

of nmet hanesul fonyl chlori $ and then stirred for 24

hours at roomtenperature. After TLC nonitoring, it

i i xed agai {th 0.1 m of nethanesul fonyl chloride
prohefiog BF i dhide Bekfiatives, ™ days. The batch is dil uted

wth ethyl acetate and washed with citric acid (10%,

saturated NaHCO3 sol ution as well as saturated Nad

sol ution. The organic phase is dried (Na2SO4),

Process ¥audaptdd concentrated by evaporation. 469 ng (1.60
mmol, corresponding to 68% of theory) of the product
is obtained. 1HNWR (DVSO: 10.11 (s, 1H), 7.59 (m
2H), 7.37 (m 1H), 7.11 (m 1H), 3.68 (t, 2H), 3.02
(s, 3H), 2.51 (m 2H), 2.04 (s, 3H), 1.67 (p, 2H . M
321 (ES). 149 14c)

N[ 3- (3- @yano-prQpyl am ne) - phenyl ] - acgt am de<A NZ SN
sol(@, on |pf 3 (21.2 mol ) Gfn ° |
; 1S etani de in ‘ X

|\|—( SN
: trille is mxed at room t §

. Dl ) of 4-bronobutyric &si# nitrile and 2. 6Rn

of trli ethyl anine and then stifed|under refl ux

over M9%ht. After cooling, it is ¥P4uted vvit$ et hyl

atuHe with 5.9

acetate and washed with citric acid (10%, saturated
NaHC@gs)sol ytion as wel | as saturated NaCl solution.
[ ﬁhase is dried

The or
c

0
HN N“ N

|
)\ (Hs)m 2 '
N7 SN \H - ” uJ\’)
“\’%N GUN W
H
R® NH,

In the general formulas, R!, R%, R®, B and m have the meaning that is indicated

under general formula L.



(Na2SOM4), filtered and concentrated by evaporation.
The residue that is obtained is purified by
chr omat ography (DCM EtOH 95:5). 0.56 g (2.35 nmmol,
corresponding to 12% of theory) of the product is
obtained. "HNWVR (DMSO: 9.66 (s, 1H), 6.98 (m 2H),
6.72 (m 1H), 6.26 (m 1H) 215,69 (t, 1H), 3.04 (m
2H), 2.62 (t, 2H), 2.02 (s, 3H),1.82 (p, 2H . Ms: 218
ES) .q 450 The fol |l owi ng conmpounds are al so produced in
E"é’"ﬁﬁ;?‘il mlar to the process variants described above

| h /1. .0\ L ~OHN HN\ ~LO LO- N
Produchios of £ romo-2,5,10 Friaza-12.A4) prrimidna 3135

benzenacyclodecaphan-4-one

1o
~

A solution of 440 mg (1.1 mmol) of 3-amino-N-[4-(5-bromo-2-chloro-pyrimidin-
4-ylamino)-butyl]-benzamide in acetonitrile/DMF/water (25 ml/5 ml/5 ml) is added via a
dropping funnel within 2 hours to a refluxing solution of acetonitrile/water/4 molar
solution of hydrochloric acid in dioxane (150 ml/10 m1/2 ml). After another 3 hours
under reflux, the batch is taken from the oil bath. The precipitate that is formed after
cooling is suctioned off and washed with water and diisopropyl ether. 38 mg (0.10

mmol, corresponding to 9% of theory) of the product is obtained.

'"H-NMR (DMSO0):10.45 (s, 1H), 8.40 (m, 3H), 8.25 (s, 1H), 7.40 (m, 3H), 3.35
(m, 2H), 3.10 (m, 2H), 1.48 (m, 4H).

MS: 363 (ES).



$/ 11 ONI'"'NNHNHHNvV "S~ O/ f Br N~NHNBrl 1°
/JINY “NH Br Exanple No.14.114.214.3 Mass370 (ES) 362
(ES) 426 (ES) Processl11l Variant /I \ O%$l OHN

122

Production of the Intermediate Products According to Process Variant 9

9a ) Production of N-(4-Amino-butyl)-3-nitro-benzamide

N/\/\/NH2
H

NO,

2.27 g (6.72 mmol) of [4-(3-nitro-benzoylamino)-butyl]-carbamic acid-tert-butyl
ester is mixed with 9 ml of trifluoroacetic acid and stirred for 3 hours at room
temperature. The batch is carefully added to 2N NaOH solution and then extracted from
ethyl acetate. The combined organic phases are filtered through a Whatman filter and
concentrated by evaporation. The crude product that is obtained is recrystallized from
ethanol/diisopropyl ether. 519 mg (2.19 mmol, corresponding to 33% of theory) of the

product is obtained.

'H-NMR (DMSO): 8.95 (m, 1H), 8.65 (s, 1H), 8.86 (m, 1H), 8.78 (m, 1H), 7.72
(m, 1H), 3.30 (m, 2H), 3.04 (m, 2H), 1.55 (m, 2H), 1.40 (m, 2H).

MS: 238 (ES).



HNN* \ ~NNH | I I NeMNHNIT O/ HHN\ / NH HyS LO Yl
Br INI™ N OHBr "N Br Exanple No. 14.414.514.6 Mass442
(ES)284 (C1)398 (ES) Process1131 Variant 151 ,0 p

123

9b ) Production of N-[4-(5-Bromo-2-chloro-pyrimidin-4-ylamino)-butyl]-3-nitro-

benzamide

o] NO,

A solution of 502 mg (2.2 mmol) of 5-bromo-2,4-dichloro-pyrimidine and 0.4 ml
of triethylamine (2.3 mmol) in 2.5 ml of acetonitrile is mixed at 0°C while being stirred
with 547 mg (2.3 mmol) of N-(4-amino-butyl)-3-nitro-benzamide. The batch is stirred
overnight at room temperature. The precipitate that is formed is suctioned off, washed
with water and dried. 574 mg (1.3 mmol, corresponding to 61% of theory) of the product

is obtained.

'H-NMR (DMSO): 8.87 (t, 1H), 8.65 (m, 1H), 8.38 (m, 1H), 8.28 (m, 1H), 8.18
(s, 1H), 7.76 (m, 2H), 3.35 (m, 4H), 1.55 (m, 4H).

MS: 427 (EJ).




HN?2i OCIHp i ~NrS\ LNOHNS5/ OHN, H) HN N~
/JINBrINNHH VI HBrBr Exanple No.14.714.814.9
Mass412 (ES)414 (ES)390 (ES) Processl116 Variant 152
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9¢) Production of 3-Amino-N-[4-(5-bromo-2-chloro-pyrimidin-4-ylamino)-butyl]-

benzamide

A solution of 568 mg (1.32 mmotl) of N-[4-(5-bromo-2-chloro-pyrimidin-4-
ylamino)-butyl]-3-nitro-benzamide in 15 ml of THF is mixed at room temperature with 9
ml of a 15% solution of Ti(HIN)Cl in approximately 10% hydrochloric acid. After 21
hours, the batch is made basic with 2N NaOH solution, mixed with ethyl acetate and
filtered on Celite. The filter cake is rewashed with ethyl acetate. The organic phase of
the filtrate is filtered through a Whatman filter and concentrated by evaporation. 447 mg

(1.12 mmol, corresponding to 85% of theory) of the product is obtained.

MS: 398 (ES).



S OONH / St z HNS=0/ ONHI O N"'"\NHNc ~ N
H NN ~~ \ NH,
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Production of Urea Derivatives
Process Variant 10
R%, -0 (R9),, s
N// H\[r“ H\[ro\< R NH,
—*
- - MO8 o
(A (R, (91)
NO, NO,

s S
HN NH T \./ \H\’
NH N /N
(R‘)

| |
E:prvh

Gl

)
j
T

In the general formulas, RI, R , R’ , B and m have the meaning that is indicated

under general formula L.



B/ HNv 'OrHN Br NHBr Exanple No.14.1014. 1114, 12
Mass404 (ES)428 (ES)400 (ES) Proc. Var.688 / HN\ S
O pl 1S LHN NH O HN
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Example 10.0

Production of 15-Brom0-2,4,6,10-tetraaza-1(2,4)-pyrimidina-3(1,3)-

benzenacyclodecaphan-5-one

HNQ\N 4{/0

PY "
NH
o

N

o

Br

A solution of 265 mg (0.66 mmol) of 1-(3-amino-pheny!)-3-[3-(5-bromo-2-
chloro-pyrimidin-4-ylamino)-propyl}-urea in acetonitrile/dioxane/water (8 ml/1 mi/1 ml)
is added via a spray pump within 2 hours to a refluxing solution of acetonitrile/water/4
molar solution of hydrochloric acid in dioxane (70 ml/5 ml/1 ml). After another 18 hours
under reflux, the batch is made basic with 2N NaOH after cooling and extracted from
ethyl acetate. The combined organic phases are filtered through a Whatman filter and
concentrated by evaporation. The residue that is obtained is purified by chromatography
(DCM/EtOH 9 : 1). The crude product that is obtained is then recrystallized from

MeOH. 7 mg (0.02 mmol, corresponding to 3% of theory) of the product is obtained.




HN NNN\V N \ HN-N\I~IN | ~ Br HiHH BrBr
Exanpl e No. 14. 1314. 1414. 15 Mass418 (ES) 458 (ES) 424
(ES) Process Variantl111l / | | [/
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'H-NMR (DMSO): 9.31 (s, 1H), 8.79 (m, 1H), 8.17 (s, 1H), 7.98 (s, 1H), 7.27 (¢,
1H), 7.05 (t, 1H), 6.72 (m, 1H), 651 (m, 1H), 6.43 (m, 1H), 3.48 (m, 2H), 3.14 /m, 2H),
1.65 (m, 2H).

3C-NMR (DMSO): 158.6s, 157.8d, 156.1 s, 155.5s, 141.6s, 140.9s, 129.0d,
112.7d, 112.2d, 110.3d, 92.1s, 38.3t, 36.3t, 30.3t.

MS: 363 (ES).

Production of Intermediate Products According to Process Variant 10

10a) Preduction of {3-[3-(3-Nitro-phenyl)-ureido]-propyl}-carbamic Acid-tert-

butyl ester

A solution of 3.35 g (19.2 mmol) of N-boc-1,3-diaminopropane in 50 ml of EtOH
is mixed at 0°C in portions with 3.15 g (19.2 mmol) of 3-nitrophenyl isocyanate. The
batch is stirred overnight at room temperature and then concentrated by evaporation in a
rotary evaporator. It is mixed with DCM and washed with water. The organic phase is
filtered through a Whatman filter and concentrated by evaporation. 6.4 g (18.9 mmol,

corresponding to 98% of theory) of the product is obtained.



[ O-OHN\ O\HNHN S NA\N/NNNO\ - IL /Il I IH
N N HBrBr OH Br 153 Exanple No.14.1614.1714.18
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'H-NMR (DMSO): 9.11 (s, 1H), 8.48 (m, 1H), 7.71 (m, 1H), 7.65 (m, 1H), 7.48
(t, 1H), 6.82 (t, 1H), 6.32 (t, 1H), 3.12 (m, 2H), 2.95 (m, 2H), 1.55 (m, 2H), 1.38 (s, 9H).

MS: 339 (CI).

10b) Production of 1-(3-Amine-propyl)-3-(3-nitro-phenyl)-urea

/©\ i
ON u H/\/\NH2

6.4 g (18.9 mmol) of {3-[3-(3-nitro-phenyl)-ureido]-propyl}-carbamic acid-tert-
butyl ester is mixed with 22 ml of trifluoroacetic acid and stirred for 2 hours at room
temperature. The solvent is drawn off, the batch is mixed with NaHCO; solution and
extracted from ethyl acetate. The combined organic phases are filtered through a
Whatman filter and concentrated by evaporation. 4.4 g (18.5 mmol, corresponding to

97% of theory) of the product is obtained.

'"H-NMR (DMSO): 9.46 (s, 1H), 8.55 (m, 1H), 7.75 (m, 1H), 7.65 (m, 1H), 7.48
(m, 1H), 6.88 (t, 1H), 3.30 (m, 2H), 2.75 (m, 2H), 1.72 (m, 2H).

MS: 239 (ES).



Mass398 (ES)412 (ES)365 (ES) Proc. Vvar.121 / /I F /0
NN OIH, 1\ I O\ / HN\ S~ OAHNto NN HOHN NL N/
NN HV ~\J HN: Br
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10c) Production of 1-[3-(5-Bromo-2-chloro-pyrimidin-4-ylamino)-propyl]-3-(3-

nitro-phenyl)-urea

A solution of 1.6 g (6.7 mmol) of 1-(3-amino-propyl)-3-(3-nitro-phenyl)-urea in
30 ml of acetonitrile is mixed with a solution of 1.6 g (7.0 mmol) of 5-bromo-2,4-
dichloro-pyrimidine in 10 ml of acetonitrile. 2.0 ml of triethylamine is added, and it is
stirred for 90 minutes at room temperature. It is diluted with ethyl acetate (150 ml) and
washed with citric acid (10%), saturated NaHCO; solution as well as saturated NaCl
solution, dried (Na,SO4), filtered and concentrated by evaporation. The remaining
residue is purified by chromatography (hexane/ethyl acetate 1 : 1). 1.7 g (4.0 mmol,

corresponding to 60% of theory) of the product is obtained.

'H-NMR (DMSO): 9.08 (s, 1H), 8.52 (m, 1H), 8.21 (s, 1H), 7.70 (m, 3H), 7.46 t,

1H), 6.38 (t, 1H), 3.45 (m, 2H), 3.15 (m, 2H), 1.72 (m, 2H).



HBrO / 1S OH BrO Exanpl e No. 14.1914. 2014. 21 Mass402
(ES)442 (ES)445 (ES) Proc. Var.111/ | o/ I o/ \\ HN
HN S~ HN\ //0 S~ NN HO- H\NITO HO HN NN HO HN O 1
J
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10d) Production of 1-(3-Amino-phenyl)-3-[3-(5-bromo-2-chloro-pyrimidin-4-

ylamine)-propyl}-urea

L
0 N N
)J\ AN |
HN NN TN
H H H
Br

A solution of 1.71 g (3.98 mmol) of 1-[3-(5-bromo-2-chloro-pyrimidin-4-
ylamino)-propyl]-3-(3-nitro-phenyl)-urea in 50 ml of THF is mixed at room temperature
with 30 ml of a 15% solution of Ti(III)Cl in approximately 10% hydrochloric acid. After
24 hours, another 5 ml of the 15% solution of Ti(II)Cl in approximately 10%
hydrochloric acid is added. After another 6 hours, the batch is made basic with 2N
NaOH solution and extracted from ethyl acetate. The combined organic phases are
filtered through 2 Whatman filter and concentrated by evaporation. The residue that is
obtained is purified by chromatography (DCM/EtOH 9 : 1). 850 mg (2.13 mmol,

corresponding to 54% of theory) of the product is obtained.

'"H-NMR (DMSO): 8.25 (s, 1H), 8.14 (s, 1H), 7.78 (t, 1H), 6.82 (t, 1H), 6.68 (m,
1H), 6.50 (m, 1H), 6.06 (m, 2H), 4.94 (s, 1H), 3.30 (m, 2H), 3.31 (m, 2H), 1.67 (m, 2H).

MS: 399 (ES).



/ Nv/ Br N BrBr Br HBr (+)-Enantioner
(-)-Enantionmer Exanple No.14.2214.2314. 24 Mass428
(ES)428 (ES)428 (ES) Proc. Var.111 154 NHAc 00 i |
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Ring Closure of Bifunctional Acyclic Precursors

Process Variant 11

R (RY),, M (RY,,

2 2 (X )n
2N AN
H \"

PN

1 () ] (o)
R“/H/kmn H4/H/k(Y)n
3

R R’

Z

A, B, RL R R RY R%, X, Y, m and n have the meanings that are indicated under
general formula I. U and V stand for groups such as -OH, -CO,H, -CO,-C1-Cs-alkyl,
-SO,ClL, -SO,F, -SOsH, etc.

The ring closure or the synthesis of the macrocyclic compounds can also be
performed analogously to known methods ((a) Roxburgh, C. J. Tetrahedron 1995, 51,
9767. (b) Meng, Q. Top. Curr. Chem. 1991, 161, 107. (c) Paterson, 1. Tetrahedron
1985, 41, 3569. (d) Masamune, S. Angew. Chem. 1977, 89, 602. (e) Nicolaou, K. C.

Tetrahedron 1977, 33, 683. (f) Ruggli, P. Liebigs Ann. Chem. 1912, 92.)



/| S" OOHHN\ O// ~ .0Oi~0 NLN NN AN NN AcN H ~~
HH Br r BrBr Exanpl e No.14.2514.2614.27 Mass441
(ES) 483 (ES)430 (ES) Proc. Var.118 o\/o
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Ring Closure by Mitsunebu Reaction

Process Variant 12

R @AY, R, (B)n

HN HN

@ b—» g(k}% H/k

In the general formulas, RY, R?, RS, B and m have the meaning that is indicated
under general formula L.

Synthesis of macrocyclic compounds with use of the Mitsunobu reaction is
generally known and can be looked up in (a) Xue, C.-B. J. Med. Chem. 2001, 44, 2636.

(b) Steglich, W. Tet. Lett. 1991, 32, 5781. (c) Mitsunobu, O. Synthesis 1981, 1.



SN HN\V I ONLN/ N HBr Exanple No.14.28 Mass442
(ES) Proc. Var.8 155 As can be assuned by one skilled
in the art, the above-described processes do not
descri be all possible production nmethods of the
products according to the jpvention. Related methods
are to be obvious to one sKilled in the art based on
his technical know edge. In addition, the production

E q59es are not linmted to being carried out in
x?ﬁ?@ sequence. The chem cal transformations and

protective groups that are described in this
application and that are necessary for the synthesis

peqR R o e L et b BB
VCH Publishers (1989), T. W Geene and P. G M
acyplonpnabphapet ecti ve Groups in Organic

A solution of 108 mg (0.31 mmol) of 3-[5-bromo-4-(4-hydroxy-butylamino)-
pyrimidin-2-ylamino]-phenol in THF/N-methylmorpholine (9 ml/1 ml) is added while
being stirred within 3 hours to a mixture of 710 mg (2.7 mmol) of triphenylphosphine
and 481 mg (2.8 mmol) of DEAD in 100 ml of THF at 40°C. After another 30 minutes,
the reaction mixture is concentrated by evaporation in a rotary evaporator. After water is
added, it is extracted with ethyl acetate (2x). The combined organic phases are dried
(Na;S0,), filtered and concentrated by evaporation. The residue that is formed is
purified by chromatography (dichloromethane/methanol 9:1), and the crude product that
is obtained is then digested with isopropyl ether. 17 mg (0.05 mmol, corresponding to

17% of theory) of the product is obtained.




Synt hesis, John WIley and Sons (1994) and L. Paquette,
ed., Encycl opedia of Reagents for Organic Synthesis,
John Wley and Sons (1995). The followi ng exanpl es can
be obt ai ned anal ogously to the previously descri bed
process variants or the vagi ants that are obvious to
one skilled in the art: HN°0 \ | s\ HN O HNC O H s\
s\ NHN\ IO I O/I HN~i LNON

'H-NMR (DMSO): 9.18 (s, 1H), 9.08 (s, LH), 8.04 (s, 1H), 7.20 (s, 1H), 7.09 (dd,
1H), 6.96 (t, 1H), 6.31 (dd, 1H), 3.30 (m, 4H), 1.90 (m, 4H).

MS: 334 (EI).




NiLNN " HH H BrBrBr Exanpl el5.015.115.2 156

Addi tional synthesis requirenents relative to the

sul foxi m ne derivatives are described in a) M
Regglin, C. Zur, Synthesis, 2000, 1, 1-64. b) S. L.
Huang, D. Swern, Phosphorolgg and Sul fur, 1976, 1,
309-314. c) S an K. Harada, K. Tsujihara, N
Furukawa, Int. J. Sulfur Chem, Part A 2, 1, 49-61.

Probction q:?thﬁm{ﬂ%[r&ﬁw;{e‘ifm@?_ﬁfﬁ@bdﬁﬁmw&%ﬁmﬁ%’ I o

12a) Production of 4-(5-Bromo-2-chloro-pyrimidin-4-ylamino)-butan-1-ol

I
o~
K'/\\ H/\/\/OH

Br

A solution of 2.28 g (10.0 mmol) of 5-bromo-2,4-dichloro-pyrimidine and 1.7 ml
(12.0 mmol) of triethylamine in 10 ml of acetonitrile is mixed at 0°C with 1.1 ml (12.0
mmol) of 4-amino-butanol. The reaction mixture is slowly heated to room temperature
while being stirred by removal of the ice bath. After 16 hours, the precipitate that is
formed is filtered off. The filtrate is completely concentrated by evaporation and
digested with diisopropyl ether. 2.74 g (9.8 mmol, corresponding to 98% of theory) of

the product is obtained.

'H-NMR (DMSO): 8.19 (s, 1H), 7.72 (t, 1H), 4.45 (br, 1H), 3.38 (m, 4H), 1.56
(m, 2H), 1.45 (m, 2H).

MS: 279 (EI).




NLN NNOI I~ HLH-OH H Br OHBr Br Exanpl e
No. 15.415.515.6 1, O~ 1, OHN\ Oo HN\ O HN HN
"i-O1 NHNLNHN NI / N

136

12b) 3-[5-Bremo-4-(4-hydroxy-butylamino)-pyrimidin-2-ylamino]-phenol

A reaction mixture of 327 mg (3.0 mmol) of 3-aminophenol and 864 mg (3.1
mmol) of 4-(5-bromo-2-chloro-pyrimidin-4-ylamino)-butan-1-ol in 9 ml of acetonitrile s
mixed with 0.75 ml of a 4 M solution of hydrochloric acid in dioxane, and it is stirred
under reflux overnight. After the cooling, the reaction mixture is filtered, and the filtrate
is completely concentrated by evaporation. The oil that is obtained is recrystallized from
ethyl acetate/ethanol. The solid is filtered off and then dissolved in water. By adding
triethylamine, the solution is made basic and extracted with ethyl acetate (2x). The
combined organic phases are dried (Na;SQy), filtered and concentrated by evaporation.

444 mg (1.2 mmol, corresponding to 40% of theory) of the product is obtained.

'H-NMR (DMSO): 9.18 (s, 1H), 9.06 (s, 1H), 7.97 (s, 1H), 7.19 (m, 2H), 6.99 (m,
2H), 6.32 (m, 1H), 4.45 (t, 1H), 3.40 (m, 4H), 1.60 (m, 2H), 1.47 (m, 2H).

MS: 352 (ES).



NNHBr HOHBr HOH Br OH Exanple No.15.715.815.9 o
11o0aS// \ LISOH HNOHOHNIN ~/JININ KNN ~ N |
~ H OHN
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Ring Closure by Macrolactamization
Process Variant 13
R (R, (R), B
cl HN CO,H HN ©

NIX\N e N|*\N /‘—NHZ N \N
.6 ’
. . H/K /.

In the general formulas, R', R>, R®, B and m have the meaning that is indicated
H

—N
<y
O

Synthesis of macrolactams is carried out according to standard processes ((a) Xue,

under general formula I and NHZ stands for the group

C.-B.J. Med. Chem. 2001, 44, 2636. (b) Jackson, F. W. J. Org. Chem. 2002, 67, 4882).



Y \H OHH BrBrBr OH Exanpl e No. 15.1015.1115.12 a Co O
\S~ \ HNHN OHN ON "N\ HN T rNYl-HLN kNHB Br Br
Br OHOHOH 158
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Example 13.0

Production of 1°-Bromo-2,5,11-triaza-1(2,4)-pyrimidina-3(1,3)-
benzenacycloundecaphane-4-one (A) and 2,5,11-Triaza-1(2,4)-pyrimidina-3(1,3)-

benzenacycloundecaphane-4-one (B)

HN HN

N\N N\N

LA

A solution of 300 mg (0.57 mmol) of 3-[4-(5-benzyloxycarbonylamino-
pentylamino)-5-bromo-pyrimidin-2-ylamino]-benzoic acid in methanol/dichloromethane
(40 ml/5 ml) is mixed with 350 mg of Pd/C (10%) and hydrogenated for 150 minutes in a
low-pressure apparatus. The reaction mixture is filtered on Celite and completely
concentrated by evaporation. The remaining residue is dissolved in DMF/methanol/water
(10.0 m1/1.0 ml/0.2 ml) and added via a spray pump over 2 hours to a solution of 410 mg
(2.2 mmol) of EDC, 330 mg (2.2 mmol) of HOBt and 0.25 ml of N-methylmorpholine in
200 ml of DMF. After 72 hours, the reaction mixture is concentrated by evaporation,
mixed with water, and then extracted with ethyl acetate (2x). The combined organic

phases are washed with water, dried (Na,SQO,), filtered and concentrated by evaporation.



.15.1315. 1415. 15 , 0 | HN HN \
HNSHNN-~NN ~NN ~NZHHH

°&
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The residue that is formed is purified by chromatography (dichloromethane/methanol
1:1). 35 mg (0.09 mmol, corresponding to 16% of theory) of 1°-bromo-2,5,11-triaza-
1(2,4)-pyrimidina-3(1,3)-benzenacycloundecaphane-4-one (A) and 13 mg (0.04 mmol,
corresponding to 7% of theory) of 2,5,11-triaza-1(2,4)-pyrimidina-3(1,3)-

benzenacycloundecaphane-4-one (B) are obtained.

1°-Bromo-2,5,11-triaza-1(2,4)-pyrimidina-3(1,3)-benzenacycloundecaphane-4-one (A):

'H.NMR (DMSO): 9.45 (s, 1H), 8.81 (s, 1H), 8.12 (t, 1H), 7.98 (s, 1H), 7.20 (m,
4H), 3.30 (m, 4H), 1.78 (m, 2H), 1.60 (m, 2H), 1.30 (m, 2H).

MS: 376 (ES).

2,5,11-Triaza-1(2,4)-pyrimidina-3(1,3)-benzenacycloundecaphane-4-one (B):

'H.NMR (DMSO): 9.21 (s, 1H), 8.97 (s, 1H), 8.10 (t, 1H), 7.72 (d, 1H), 7.38 (¢,
1H), 7.25 (t, 1H), 7.18 (dd, 1H), 7.08 (dd, 1H), 5.84 (d, 1H), 3.30 (m, 2H), 3.17 (m, 2H),
1.75 {m, 2H), 1.53 (m, 2H), 1.30 (m, 2H).

MS: 298 (ES).



Br OHBr OH Exanpl e No.15.1615.1715.18 / HN S~ /1 H
zjL\ SS~1 HNN~NHNIlo Inmo CFiyt,"D, N'NHN TN
~N HN OH HH 1 H BrBrBr Exanple No.15.1915. 2015. 21 |
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Production of Intermediate Products According to Process Variant 13

13a)

Production of [5-(5-Bromo-2-chloro-pyrimidin-4-ylamino)-pentyl]-carbamic

acid-benzyl ester

A solution of 860 mg (3.8 mmol) of 5-bromo-2,4-dichloro-pyrimidine and 1.2 ml

(8.5 mmol) of triethylamine in 6 ml of acetonitrile is mixed at 0°C with 1.0 g (3.7 mmol)

of (5-amino-pentyl)-carbamic acid-benzyl ester. The reaction mixture is slowly heated to

room temperature while being stirred by removal of the ice bath. After 60 hours, it is

mixed with water and then extracted with ethyl acetate (2x). The combined organic

phases are dried (Na,SQOy), filtered and concentrated by evaporation. The residue that is

formed is purified by chromatography (hexane/ethyl acetate 1:1). 1.2 g (2.8 mmol,

corresponding to 77% of theory) of the product is obtained.

'H-NMR (DMSO): 8.21 (s, 1H), 7.72 (t, 1H), 7.35 (m, SH), 7.23 (t, 1H), 4.9 (s,

2H), 3.30 (m, 2H), 2.97 (m, 2H), 1.47 (m, 4H), 1.27 (m, 2H).

MS: 427 (ES).



HN\ OHNN OH1l HBr Exanple No.15.22 159 0 0 0 0 /
I S~NH, S" NH, \ S~NH2 \ HN OHN O kN HN N LN~O NN

141

13b) Preduction of 3-[4-(5-Benzyloxycarbonylamino-pentylamino)-5-bromo-

pyrimidin-2-ylamino]-benzoic Acid

A reaction mixture of 1.20 g (2.8 mmol) of [5-(5-bromo-2-chloro-pyrimidin-4-
ylamino)-pentyl]-carbamic acid-benzyl ester and 0.37 g (2.7 mmol) of 3-aminobenzoic
acid in acetonitrile/water (8 ml/1.5 ml) is stirred under reflux for 20 hours. The reaction
mixture is spun in, and the remaining residue is purified by chromatography
(dichloromethane/methanol 9:1, Flashmaster II). 1.27 g (2.4 mmol, corresponding to

86% of theory) of the product is obtained.

'H-NMR (DMSO): 10.03 (s, 1H), 8.38 (s, 1H), 8.15 (s, 1H), 7.81 (m, 2H), 7.56
(d, 1H), 7.30 (m, 7H), 4.98 (s, 2H), 3.35 (m, 2H), 2.98 (m, 2H), 1.54 (m, 2H), 1.32 (m,
4H).

MS: 528 (CI).



HHH Br OHBr OHBr OH Exanpl e No. 15.2315.2415.25 0 0 ii0
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Production of Aza-phane Derivatives

/1 \NHz HN OHN O\ HN

Process Variant 14
R11

(R),, (RS),, (RS),, I N
N Z

— O
A, (), (RY),
NHAc NHAc NHAc
CI l
H11
A, N PN N )

"o — Srer

(R

NHAc l



OH Br OHBr Br Exanpl e No. 15.2615.2715.28 O//0 O//
O/0 S~NH, \ I S NH SHNOINO | ~NH \ HN N N
OHNLN OHO OH N~N HH~H Br Br Br Exanpl e

No. 15. 2915. 3015.31 0 0 0\/O0
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In the general formulas, Rl, R’ s R“, B and m have the meaning that is indicated

under general formula I.



\ NH\ SNH i HN HNO 1 OH OHN~\NN~N"r HH
BrBr 160 Exanple No. 15.32 15.33 s s
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Example 14.0

Production of 1° -Bromo-4-mesyl-2,4,9-triaza-1(2,4)-pyrimidina-3(1,3)-

benzenacyclononaphane

O\\S//O
HN NN
NI/|§N />
\\Kk
N
H
Br

A solution of 160 mg (0.33 mmol) of N-(3-{{4-(5-bromo-2-chloro-pyrimidin-4-
ylamino)-butyl}-methanesulfonyl-amino}-phenyl)-acetamide in 10 ml of acetonitrile is
added via a spray pump within 3 hours to a refluxing solution of acetonitrile/water/4
molar solution of hydrochloric acid in dioxane (40 ml/10 ml/1 ml). After the addition is
completed, the batch is stirred under reflux for another 16 hours, and then the organic
solvent is drawn off. It is mixed with ethyl acetate and washed with dilute NaHCO,
solution. The combined organic phases are concentrated by evaporation, and the residue
that is obtained is washed with ethyl acetate, MeOH and water. After the drying, 81 mg

(0.20 mmol, corresponding to 63% of theory) of the product is obtained.



s/l /1 /] 0 1t HNHNFINOi , O~ OT N'~N HN HN
N'~N HN ~H ~N H H Br
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"H-NMR (DMSO): 9.38 (s, 1H), 8.16 (m, 1H), 7.97 (s, 1H), 7.23 (m, 2H), 6.99
(m, 1H), 6.92 (m, 1H), 3.64 (m, 2H), 3.16 (m, 2H), 3.06 (s, 3H), 1.77 (m, 2H), 1.60 (m,
2H).

MS: 412 (ES).



Br Br OHOHOH Exanpl e No. 15.3415.3515.36 5 S S|/ it//
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Production of Intermediate Products

14a) N-(3-{[4-(5-Bromo-2-chloro-pyrimidin-4-ylamino)-butyl]-methanesulfonyl-

amino}-phenyl)-acetamide

460 mg (1.56 mmol) of N-{3-[(3-cyano-propyl)-methanesulfonyl-amino]-
phenyl}-acetamide in 25 ml of ethanol and 0.5 ml of concentrated HCI are hydrogenated
with use of 60 mg (0.26 mmol) of platinum(IV)oxide for 5 hours at room temperature
under normal pressure. The batch is filtered and concentrated by evaporation. The
residue that is obtained is mixed with a solution of 355 mg (1.56 mmol) of 5-bromo-2,4-
dichloro-pyrimidine in 15 ml of acetonitrile. 0.45 ml of triethylamine is added drop by
drop, and it is stirred for 16 hours at room temperature. The batch is concentrated by
evaporation, and the residue that is obtained is purified by chromatography (DCM/EtOH

95:5). 330 mg (0.67 mmol, corresponding to 43% of theory) of the product is obtained.
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'"H-NMR (DMSO): 10.03 (s, 1H), 8.21 (s, 1H), 7.69 (t, 1H), 7.55 (m, 2H), 7.29
(m, 1H), 7.03 (m, 1H), 3.60 (t, 2H), 3.30 (m, 2H), 2.97 (s, 3H), 2.03 (s, 3H), 1.57 (m,
2H), 1.36 (m, 2H).

MS: 490 (ES).
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14b) N-{3-[(3-Cyano-propyl)-methanesulfonyl-amino]-phenyl}-acetamide
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A solution of 510 mg (2.35 mmotl) of N-[3-(3-cyano-propylamine)-phenyl]-
acetamide in 10 ml of pyridine is mixed at 0°C drop by drop with 0.21 ml of
methanesulfonyl chloride and then stirred for 24 hours at room temperature. After TLC
monitoring, it is mixed again with 0.1 ml of methanesulfonyl chloride and stirred for
another 3 days. The batch is diluted with ethyl acetate and washed with citric acid
(10%), saturated NaHCOQ; solution as well as saturated NaCl solution. The organic phase
is dried (Na,SOy), filtered and concentrated by evaporation. 469 mg (1.60 mmol,

corresponding to 68% of theory) of the product is obtained.
'H-NMR (DMSO): 10.11 (s, 1H), 7.59 (m, 2H), 7.37 (m, 1H), 7.11 (m, 1H), 3.68

(t, 2H), 3.02 (s, 3H), 2.51 (m, 2H), 2.04 (s, 3H), 1.67 (p, 2H).

MS: 321 (ES).
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14¢c) N-[3-(3-Cyano-prepylamine)-phenyl]-acetamide

A solution of 3.18 g (21.2 mmol) of N-(3-amino-phenyl)-acetamide in 100 ml of
acetonitrile is mixed at room temperature with 1.9 ml (19.0 mmol) of 4-bromobutyric
acid nitrile and 2.6 ml of triethylamine and then stirred under reflux overnight. After
cooling, it is diluted with ethyl acetate and washed with citric acid (10%), saturated
NaHCO; solution as well as saturated NaCl solution. The organic phase is dried
(NaS0O,), filtered and concentrated by evaporation. The residue that is obtained is
purified by chromatography (DCM/EtOH 95:5). 0.56 g (2.35 mmol, corresponding to

12% of theory) of the product is obtained.

'"H-NMR (DMSO): 9.66 (s, 1H), 6.98 (m, 2H), 6.72 (m, 1H), 6.26 (m, 1H), 5.69
(t, 1H), 3.04 (m, 2H), 2.62 (t, 2H), 2.02 (s, 3H),1.82 (p, 2H).

MS: 218 (ES).
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The following compounds are also produced in a way similar to the process

variants described above in each case:
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As can be assumed by one skilled in the art, the above-described processes do not
describe all possible production methods of the products according to the invention.
Related methods are to be obvious to one skilled in the art based on his technical
knowledge. In addition, the production processes are not limited to being carried out in
this sequence. The chemical transformations and protective groups that are described in
this application and that are necessary for the synthesis method are described in the prior
art and especially in R. Larock, Comprehensive Organic Transformations, VCH
Publishers (1989), T. W. Greene und P. G. M. Wurtz, Protective Groups in Organic
Synthesis, John Wiley and Sons (1994) and L. Paquette, ed., Encyclopedia of Reagents
for Organic Synthesis, John Wiley and Sons (1995).

The following examples can be obtained analogously to the previously described

process variants or the variants that are obvious to one skilled in the art:
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Additional synthesis requirements relative to the sulfoximine derivatives are described in
a) M. Regglin, C. Zur, Synthesis, 2000, 1, 1-64. b) S. L. Huang, D. Swern, Phosphorous
and Sulfur, 1976, 1, 309-314. c) S. Oae, K. Harada, K. Tsujihara, N. Furukawa, Int. J.

Sulfur Chem., Part A, 2, 1, 49-61. d) S. G. Pyne, Sulfur Reports, 12, 1, 57-93,
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Additional literature, which provides further

i nformati on on the production of the respective
derivatives, is listed as other literature related to
the specific exanples 171 The foll ow ng exanpl es
descri be the biol ogi cal acﬁﬁpn of the conpounds
according to the invention"wthout limting the
invention to these exanples. Exanple 1 CDK1l/ CycB

Kin ?&%néﬁyﬁ 4 teﬁ??ﬁ%@#ﬂ&?@érgg%]s’caﬁ BQ gr(c%l(&%fi @?’eéj’%ﬁ%}@ g%:ctohols

proteins,” pur rom ovi ru
visgigo Grishrd MEEioR: 4 Sefieotdly be REasr FQ naeses.

su rate, is.comercially available fromthe Sigma
Pagss ﬁ%éaél Renrridayensia-othe TRAPRdalien Mgupehlnisye Ra¥. Ley,

i ncubated for 15 mnutes at 22Cin the presence of
SyRthesi% 4894 6D MatHogersdes Ore e [MsthariveltOrganiaChermistry]

well as within the range of 0.01-100 gn) in assay
(Hobei-d¥ ey )5 09 aviol. dB/2arp. 99HGL., Bpi GiliBan hOvidenin Geri®02n the

0.1 mmol of Na ortho-vanadate, 1.0 mmol of
Grighirdireictiorei tol , 0.5 m of adenosine triphosphate

(ATP), 10 gg/nmeasuring point of histone Il1lS, 0.2

9C Agaiasnil liftgatixe] Whick provitREnemeNafohRiole e HRdd&ion of the
12. 5% di met hyl sul foxide]. The reaction was sStopped by

. NIy , '
o e o e et B D softic ramples
was applied to P30 filter strips (Wallac Conpany),

and non-incor porated 33P-ATP was renoved by three
washi ng cycles of the filter strips for 10 m nutes
each in 0.5% phosphoric acid. After the filter strips
were dried



for 1 hour at 70C, the filter strips were covered with
scintillator strips (MeltiLexTM A, 172 WAl |l ac Conpany)
and baked for one hour at 90C. The anount of

i ncorporated 33P (substrate phosphoryl ation) was
determ ned by scintillatiop,measurenent in a gamma-
radi ati on neasuring device (Wallac). 173 Exanple 2
CDK2/ CycE Ki nase Assay Reconbi nant CDK2- and

CycE- GST-fusion proteins, purified from bacul ovirus-
infected insect cells (Sf9), were purchased from

Pr O?]@ﬁﬁl@w hmple YRk thyb%g%‘i‘&l aét’:ﬁ’h 3t H’yf}i?’g‘ﬁ]m%qﬁdg

used as a kKi'nase substrat e, purcnase
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vari ous concentrations of test substances (0 gm as

well as within the range of 0.01-100 gn) in assay

buffer [50 nmol of tris/HCL, pH 8.0, 10 nmol of MC 2,
Exgmpledp|  of Na ortho-vanadate, 1.0 nmol of

dithiothreitol, 0.5 gm of adenosine triphosphate

(ATP), 10 gg/ measuring point of histone INS, 0.2

gC / measuring point of 33P-ganma ATP, 0.05% NP40,
CDK1/6yeB Kimsisk Wssayu| f oxi de]. The reacti on was stopped by

addi ng EDTA solution (250 mmol, pH 8.0, 14

gl / measuring point). From each reaction batch, 10 gl

was applied to P30 filter strips (Wallac Conpany), and

FoTRAIRDRA EOFT. RECATECN R ASTRNE by RO A4
infER& indel Q119 P80)) QRN dHGs R S PAITifflse ABH, Frdifilie S iR
IS, which was used as a kinase substrate, is commercially available from the Sigma
Company.

CDK1/CycB (200 ng/measuring point) was incubated for 15 minutes at 22°C in
the presence of various concentrations of test substances (0 um, as well as within the
range of 0.01-100 pm) in assay buffer [S0 mmol of tris/HCI, pH 8.0, 10 mmol of MgCl,,
0.1 mmol of Na ortho-vanadate, 1.0 mmol of dithiothreitol, 0.5 pm of adenosine
triphosphate (ATP), 10 pg/measuring point of histone I11S, 0.2 pCi/measuring point of
33P-gamma ATP, 0.05% NP40, 12.5% dimethyl sulfoxide]. The reaction was stopped by
adding EDTA solution (250 mmol, pH 8.0, 14 pl/measuring point).

From each reaction batch, 10 pl was applied to P30 filter strips (Wallac
Company), and non-incorporated 33P-ATP was removed by three washing cycles of the

filter strips for 10 minutes each in 0.5% phosphoric acid. After the filter strips were dried

for 1 hour at 70°C, the filter strips were covered with scintillator strips (MeltiLexTM A,



were dried for one hour at 70C, the filter strips were
covered with scintillator strips (MltiLexTM A,
Wal | ac Conpany) and baked for one hour at 90C. The
anount of incorporated 33P (substrate
phosphoryl ati on) was deterq; ed by scintillation
nmeasurenent in a gamma-radi dti on neasuring device
(Wallac). 174 Exanpl e 3 VEG- Rezeptor-2 Ki nase Assay

WdGE Q?Fg%wgéné@gég RS CnR hokr thb‘.‘ts.i i oaﬁo'ﬁﬂtsgf igco%ated 33p

puri usion protein

cul avi rus-.i nf ect ed insect, cel |l .Sf9). .

(soB3FE QRSEABRg S i S OB R E i Btioh phisurement ipen o
was purchased fr he Sigma Conpany. VEG- Recept or
radiation measuring devige wﬁ)ﬁ‘ﬁb/ measuring poi nt) was i ncubated

for 10 mnutes at 22C in the presence of various
concentrations of test substances (0 nol, as well as
within the range of 0.001 - 30 tM in 30 | of assay
buffer [40 mmol of Tris/HC pH 5.5, 10 nmmol of MyCl2,
1 mmol of MiCl2, 3 nol of Na orthovanadate, 1.0 mmol
of dithiothreitol, 8 nol of adenosine trisphosphate
(ATP), 27 kg/nmeasuring point of poly-(du4Tyr), 0.2
C / measuring point of 33P-gamma ATP, 1% di net hyl

sul foxide). The reaction was stopped by addi ng EDTA
solution (250 nmml, pH 7.0, 10 I/ measuring point).
From each reaction batch, 10 | was applied to P30
filter strips (Wallac Conpany), and non-incor porated
33P- ATP was renoved by subjecting the filter strips to
three washing cycles for 10 m nutes each in 0.5%
phosphoric acid. After the filter strips



were dried for 1 hour at 70C, the filter strips were
covered with scintillator strips (MltiLexTM A,
Wal | ac Conpany) and baked on for 1 hour at 90C. The
anount of incorporated 33P (substrate
phosphoryl ati on) was determj,ned by scintillation
measurenent in a gamma-radiati on neasuring device
(Wallac). The I1C50 values are determned fromthe
LAt b tor concentration, which is necessary to inhibit

Exaﬁgtegwosphate 175 incorporation to 50% of the
uni nhi bited i ncorporation after renoval of the bl ank
readi ng ( EDTA-st opped reaction). 176 Exanple 4

oI|f t|o Assay Cul tivated human tunor cells

w s‘Wndependent human breast cancer cells,
rel atlve to ATCC HTB22; NClI - H460, human non-smal | -cel |
| ung cancer cells, ATCC HIB-177, HCT 116, human col on
cancer cells, ATCC CCL-247; DU 145,
hor RegesbinadeOPKZeantd GynbaGS pifosemapreteomnpeified dlomshacloGaus-
HTB- 81; MaTu- MDR, hornone-i ndependent, nultiple

infertal insececells (D), aganpurclasddstan PrdQinan Guttd Hreib@rpC Elistone
cells, EPO GrbH, Berlin) were flattened out at a

1118} WHWasQfsecﬁMme@@%s@r@ﬂe' WhsWaSHASd dYebr BleBigma Company
dependl ng on growh rates of the respective cells in

96- vBkb/Pekl(5h hé/ﬁfeasﬁlrlﬂ gofng]v%g%dubﬁgd £dr S mmuteshat 22° 1n the

correspondi ng growt h After 24 hours

preQéanH a%% (:é?traﬂor?sgel 5 M@s@h@% JLy Zasc\% £se\9m¥‘41 Hqé range of

cryst a VI O see Ium O

0 RSB R BB L RaCh o

of Na ortho-vanadate, 1.0 mmol of dithiothreitol, 0.5 um of adenosine triphosphate
(ATP), 10 pg/measuring point of histone 11IS, 0.2 uCi/measuring point of **P-gamma
ATP, 0.05% NP40, 12.5% dimethyl sulfoxide]. The reaction was stopped by adding
EDTA seolution (250 mmol, pH 8.0, 14 nl/measuring point).

From each reaction batch, 10 ul was applied to P30 filter strips (Wallac
Company), and non-incorporated *>P-ATP was removed by subjecting the filter strips to
three washing cycles for 10 minutes each in 0.5% phosphoric acid. After the filter strips
were dried for one hour at 70°C, the filter strips were covered with scintillator strips
(MeltiLex™ A, Wallac Company) and baked for one hour at 90°C. The amount of
incorporated P (substrate phosphorylation) was determined by scintillation

measurement in a gamma-radiation measuring device (Wallac).



at various concentrations (0 nol, as well as in the
range of 0.01-30 gnol; the final concentration of the
sol vent di nethyl sul foxide was 0.5% . The cells were
i ncubated for 4 days in the presence of test
substances. The cell prolifgration was determ ned by
coloring the cells with crystal violet: the cells were
fixed by adding 20 i/nmeasuring point of an 11%
Ex@inpleay i ¢ al dehyde sol ution for 15 mnutes at room
tenperature. After three washing cycles of the fixed
cells wwth water, the plates were dried at room
tenperature. The cells were colored by adding 100
asur i oint of a 0.1 %crystal violet solution
Vmg?{‘g’gx&asﬁkﬁvyaddi ng acetic acid). After three
washi ng cycles of the <colored cells with water, the
pl ates were dried at roomtenperature. The dye was 177
di ssol ved by addi ng 100 I/ neasuring point of a 10%
aceRecombinagt ¥EGERegeptorthrosiag kinage 2 was putificd e GSTriusien
by photonetry at a wavel ength of 595 nm The change of
proteah frogrbeeulbyinisfinfepted onsexdt cellsa(SY) abadyH Glud Ty dyywhich was used as a
standardi zation of the nmeasured values to the
kinesetsubstiate) way pirolesed HdmitieSigme Coppamg. pl ate (=0% and
the extinction of the untreated (0 n) cells (=100%.

TheVEGFHcceptbr t9rdsind &in¥a (9 m¥medserihd diisd vadinkabatdasor 10
fol |l ow ng fpabl es. 178 Ta(bglme I Exanp%y}‘geB I\Iz CDK2/ CycE

mirfdetsLh %n\(ﬁcﬁé&cé\@: Vhrious concentrations of test substances (0 pmol, as
well as within the range of 0.001 - 30 pM) in 30 pl of assay buffer [40 mmol of Tris/HCI
pH 5.5, 10 mmol of MgCl2, 1 mmol of MnCl2, 3 umol of Na orthovanadate, 1.0 mmol
of dithiothreitol, 8 wmol of adenosine trisphosphate (ATP), 27 ug/measuring point of
poly-(Glu4Tyr), 0.2 uCi/measuring point of 33P-gamma ATP, 1% dimethyl sulfoxide].
The reaction was stopped by adding EDTA solution (250 mmol, pH 7.0, 10 pl/measuring
point).

From each reaction batch, 10 ul was applied to P30 filter strips (Wallac
Company), and non-incorporated 33P-ATP was removed by subjecting the filter strips to
three washing cycles for 10 minutes each in 0.5% phosphoric acid. After the filter strips
were dried for 1 hour at 70°C, the filter strips were covered with scintillator strips
(MeltiLexTM A, Wallac Company) and baked on for 1 hour at 90°C. The amount of
incorporated 33P (substrate phosphorylation) was determined by scintillation
measurement in a gamma-radiation measuring device (Wallac). The IC50 values are

determined from the inhibitor concentration, which is necessary to inhibit the phosphate




[Cso [nMIC50 [nMICso [nMI1Cso [M 1.04202001.1
1.114020400. 2 1.2510402.6 1.32328<101.0 1.3

(+) Enanti oner23690.9 1.4110.4 1.528690.9 3.016050891. 6
5.0300 8.0130801401.3 10.01203606 14.425017004.0
14.1513015001. 3 14. 6320900 ,é 14.8200 14.10651901.9

14. 1124002000. 75 14. 164400300510 14.1830803702.1 179

incorporation to 50% of the uninhibited incorporation after removal of the blank reading

(EDTA-stopped reaction).



Fromthe results of the table, it is clearly evident
that the macrocyclic pyrimdines according to the

i nvention are distinguished as CDK- and VEG--recept or
inhibitors or CDK1- or CDK2-inhibitors or as

VEGF-r ecept or inhibitors. activity conpared to
CDK1 and/or CDK2 and/or VEG- explains, i.a., the
cellular action of the substances. Thus, the

E qﬁ{g‘p@ycl i c conpounds are clearly superior to the
X I ously known conpounds. 180 Table Il Exanple

No I nhibition Proliferation 1C50 [M 1C50 [nM
CDK2/ CycEMCF7HA60HCT116DU145MaTu- ADR

Pr]].é%fn. 1.81.32.00.7 1.11400. 20. 30. 22.20. 12
PIEPIPRGYSS#. 92. 92. 8 1. 40. 40. 2<0. 10. 70. 1
1.50.90.60.41.30.6 7.124004 8.01301.30.50.40.50.4 13.0
A700030 13.0 B>10000

Cultivated human tumor cells (MCF7, hormone-independent human breast cancer
cells, relative to ATCC HTB22; NCI-H460, human non-small-cell lung cancer cells,
ATCC HTB-177, HCT 116, human colon cancer cells, ATCC CCL-247; DU 145,
hormone-independent human prostate cancer cells, ATCC HTB-81; MaTu-MDR,
hormone-independent, multiple pharmaceutical agent-resistant human breast cancer cells,
EPO-GmbH, Berlin) were flattened out at a density of about 5000 cells/measuring point,
depending on growth rates of the respective cells in a 96-well multititer plate in 200 pl of
the corresponding growth medium. After 24 hours, the cells of one plate (zero-point
plate) were colored with crystal violet (see below), while the medium of the other plates
was replaced by fresh culture medium (200 pl), to which the test substances were added
at various concentrations (0 pmol, as well as in the range of 0.01-30 umol; the final
concentration of the solvent dimethyl sulfoxide was 0.5%). The cells were incubated for
4 days in the presence of test substances. The cell proliferation was determined by
coloring the cells with crystal violet: the cells were fixed by adding 20 ul/measuring
point of an 11% glutaric aldehyde solution for 15 minutes at room temperature. After
three washing cycles of the fixed cells with water, the plates were dried at room
temperature. The cells were colored by adding 100 pl/measuring point of a 0.1% crystal
violet solution (pH was set at 3 by adding acetic acid). After three washing cycles of the

colored cells with water, the plates were dried at room temperature. The dye was



14. 25000 14. 42000 14.63200.70.70.51.70.3
14.100. 30. 10. 10. 4 14.1124000. 750. 90. 70.91. 3
14.1515001.31.21.01.21.3 1.3

(+) Enanti omer 230. 92. 11. 444 181 C ains 1. Conpounds of
general formula I (l), in ich A stands for
C3-Cl2-aryl ene or C3-Cl8-heteroarylene, B stands for a
bond or for Cl-Cl2-al kyl ene, C2-Cl2-al kenyl ene,

dls@veqlt% aﬁg{"@ggiﬁ‘gﬁgg"ﬁ% @nf:(y%gﬁ%{ié& i€ 5'631 g%lgti%n. The extinction
waget%né’bﬁl%l ﬁ1 gl?i?a twlg?% Th gfpgdS%]nal 'l"}% béetolgtﬁ:?lﬁ §rowth in

arre way or

pereglttg%pszﬁgkgﬁ%d ogﬁglgflt%%r@lthe I&as%frf velgés,_ taé‘lq(%tl)lllctlon values
Cl- C6- hydroxyal kyl ., C3-Cl12-ar C3- Cl18- heteroary
of the @ﬂg)p‘gn@;gla@léﬂ‘gg ?lpd the extamgpipp oé@c enigcated @nanrcplls (= 100%)
henz (CH2) p- R10, -(CH2) pPO3(R10)2, -(CH2)pSCBR8, or
with lﬁélﬂﬁrftmpthe KIRBMges arNF@@@%Q in theRPEBRPg tables.



- NR8SOR9, - NR8SO2R9, - NRSCONR8SR9, -NR 800CR9,

- NR8C( NH) NROR10, - NR8CSNROR10, - NR8SONROR10, 182

- NR8SO02NROR10, -CORE, -CSR8,-S(O R8, -S(O) 2R8,

-S(O) 2NR8R9, -SO3R8, -C02R8, -CONR8R9, -CSNRBR9, - SR8
or -CR8(OH)-R9, X and Y, in each case independently
of one anot her, stand for oxygen, sulfur or for the
group =NR'-, -NR11(CH2)-, -NR11O, -ONR'-, =CR6RY?,

Tabfgi0. =C=S, =SO, =502, -(Q O, -0 O-, -S(0 O,

~0S(0) - -S(O)20- -08(0)2-, - CONR8-, - N(COR8)-
_N(COORB) -, - N( CONR8R9) -, - NR8CO-, - OOONRS-,
“NR8C(O) O, -CSNR8-, -NRSCS-, - OCSNRS-, - NRBCSO-,

- SONR8- - NRB . SO2NR8- - S(O 2N(COR8).- - NR8SCP- ,
- NpeigRe. NR8§§@CY°E NRESBYHICYCB N CBGHB2 |  MCKF7
-NRBC(O) NRO- of -NR8C(S)NR9-, Rl and R5, in each case
i ndependently pf Heml ther,I@m{ﬂM]for HysdiwMin, ICso [nM]
hydroxy, hal ogen, nitro, cyano, d-C6-Jal kyl,
C - coetal kenyl ,| d - C82@&l ki nyl , @® C10-cycl oal kyl, 1.1
C3-Cl2-aryl, 3-Cl8-heteroaryl or for {the group
- CI- Cb1 al kyTl oky- CI114%%- al kYT oxy,20- (CH2) p- CHCIZ-aryTl,0.2
(CH2) p- C3- C18} het er oaryl , phenyl (CH2) p- R10,
-(CH2Z pPPCB(RIO0) 2, - HIRPRY, T NR8CERY, ~NR8CSRY, 76
- NR8SOR9, - NR8802R9, - NRBCONROR10, -NR 8000R9, -INR
— T NRBESHRIRTET—NR-BFENRIR1E; 10 10
- NRssi;gNRgRlo < '
1.3 (+)Enantiomer 23 69 0.9
14 11 0.4
1.5 28 69 0.9
3.0 160 50 89 1.6
5.0 300
8.0 130 80 140 13
10.0 120 360 6
144 250 1700 4.0
14.15 130 1500 13
14.6 320 90 0.7
14.8 200
14.10 65 190 1.9
14.11 2400 200 0.75
14.16 4400 300 >10
14.18 30 80 370 2.1




-COR8, -CSR8,-S(OR8, -S(O(NH)R8, -S(O 2R8,
-S(O)2NR8R9 S(O) 2N=CH NR8BR9, -S03R8, -CO2H, - CO2RS8,
- CONRBR9, -CSNR8R9, -SR8 or -CR8(OH)-R9, or for
A -d o-al kyl, C2-d o-al kenyl, C2-d o-al ki nyl,

C3- C10-cycl oal kyl, C3-Cl2-apyl or C3-Cl8-heteroaryl
that is substituted in one or nore places in the sane
way or differently mﬁth hydr oxy, Cl1-C6 183 al koxy,

hal
oh eﬁ%ﬁﬂhe %%1@0# tfci:’e;tg oa c'i?rl%g@fd@nt t%ﬁna@&@cﬁ@ﬁynmdm%

acco d&%t)%ﬁg L8t re dist Clu_{ls% [ﬁ%zan% \YI%GFa ceptor mhn[l))ltors or

et ero Optl ona y* can

bst one e me way Qqr
tbﬁ?ﬂyh torg Oﬁaﬁo\éﬁﬁﬁ%mtﬁ’r Bikghors; b Sedigompheedo
ClCGaIkox or with the rourrJl -CF3 or -OCF3, and the
CDKlpndeor andfpr MEGE.Gxplasng cdy| the sellularaciion ofjthe sibgtgnces.
optionally can be interrupted by one or nore
Thus, theagpsracydicyagerponnds/ase clearlyfsuperir tnthe arevicuslydanwbe
interrupted by one or nore =C=0O groups in the ring
compinds. optionally one or nore possible doubl e bonds
can be contained in the ring, R2 stands for hydrogen
or Cl-Cl0-al kyl, R3 stands for hydrogen, hal ogen,
nitro, cyano, Cl-d o-alkyl, halo-d -Clo- al kyl,
C2- d o-al kenyl, C2-C10-al ki nyl, C3-d o-cycl oal kyl,
hydr oxy, Cl-C6- al koxy, Cl-C6-al kylthio, am no,
-NH (CH2) P C3- C10- cycl oal kyl, Cl1-C6- hydroxyal kyl ,
Cl- C6- al koxy- C1- C6- al kyl
Cl- C6- al koxy- Cl1- C6- al koxy- Cl1-



C6- al kyl ,
- SQ( C1- C6- al kyl

- NHC1-
), -S02(Cl- C6-alkyl),

C6- al kyl ,

- N( C1- 06- al kyl ) 2,

- CONR8R9, - COR10, C1-C6-al kyl OAc,

C3-Cl2-aryl,

C3- C18- het eroaryl,

car boxy,

Cl- C6- al kanoyl
-(CH2) P-C3-Cl12-aryl,

-(CH2) P-C3-C18 heteroaryl, 8tahenyl - (CH2) P- R10,
-(CH2) PPAB(R10) 2 or for the group -NR8R9, or for
Cl-d o-al kyl, C2-Clo-al kenyl, C2-d o-al ki nyl,

Ta%'l?l_o' cycloal kyl, C3-Cl2-aryl or C3-Cl18-heteroaryl
that is substituted in one or nore places in the sane
way or differently wth hydroxy, hal ogen,

Cl- C6- al koxy, Cl1-C6-al kylthio, am no, cyano,
Cl-Ch_al kvl =N ((‘J.—l').\r.D (3-Clo- cycl nal. kyl -

ExampledNe-y | oal kiy| Inhihition_ jy dr oxyal kyroliferatiop IgkideM |

C2-C6 184 al ki nyl, C1-C6-4l koxy-Cl-C6-al kyl,

Cl- C6- al koxy- C1} CcalkM¥y4{C1- C6- al kyl ,

- NHC1- C6- al kyl , | - N( C1- C6- &l kyl ) 2i - SQ(Cl-C6-al kyl ),

-S02(d - C6- al kly CDK2ICy € | aVIiCHTo]/ | H46(COQRRSROL6 | DODHS {MaTu-ADR
d - C6- al kyl OAc, | car boxy, |C3-Cl2taryl,

(C3-CI8ipeteroaryl, 426H2) p- CBACIR- argT .| - 182 P20 0.7
C3-C18- heter oaryl phenyl (CH2) p R10,

—(CH2ypREB(RHo)yg o th—trhergropp NRB8RS5—amd—-=t4re
phenyl , C3-d o-fycl oaq kyl , C(\)SQCH- aor'?ill , gzcl 22 0.12
het er-o I'\II /F 2) p fg;v_._‘) EYavi| Anr*l
-(CHz)E C3 C18- heterzggryl Js,glf alpzi onaplgy ¢arf-be 28
substituted in pne or nore places in the sanelway o
differqdtly with hal ogen, |hy@fox}, &2 - ds-dh-kyl, 0.7 0.1
Cl- C6-al koxy, or with the| group|-CF3 gr - OCF3, and
the rihg of the| C3-C o-cy¢l odPky| dha tlhe0.4 1.3 0.6
G -Cdo-alkyl optionally can be ipterrupgted by|one of
nor e nifir ogen, 2400 4

8.0 130 1.3 0.5 0.4 0.5 0.4

13.0 A 7000 30

13.0B >10000

14.2 5000

14.4 2000

14.6 320 0.7 0.7 0.5 1.7 0.3

14.10 0.3 0.1 0.1 0.4

14.11 2400 0.75 0.9 0.7 0.9 1.3

14.15 1500 1.3 1.2 1.0 1.2 1.3
1.3 (+)Enantiomer 23 0.9 2.1 1.4 4 4




oxygen and/or sulfur atons and/or can be interrupted
by one or nore =C=0 groups in the ring and/or
optionally one or nore possible double bonds can be
contained in the ring, R4 stands for hydrogen, hal ogen
or d-C-alkyl, R6 R7 ,,58 ,, R9, Roand Rl11, in
each case independently of one another, stand for
hydrogen or for d-C o-al kyl, C2-d o-al kenyl,
C2-d o-al kinyl, C3-d o-cycloal kyl, C3-Cl12- aryl or
C3- C18 heteroaryl that is optionally substituted in
(Hﬁﬁ? nore places in the sane way or differently
h hydroxy, hal ogen, Cl-Cl2- al koxy,
d - C6-al kylthi o, am no, cyano, Cl-C6-alkyl,
-NH-(CHQ)p C3-Clo- cycloal kyl, C3-d o-cycl oal kyl
C6- hydr oxyal kyl , C2- C6- alkenyl C2-C6 185 al ki nyl,
01- amle@w!y s of gngtah foeppla 1
C1- C6- al koxy- Cl1- C6- al koxy- Cl1- C6- al kyl,
- NHC1- C6- al kyl, -N(C1-C6-al kyl)2, -SQ(Cl-C6-alkyl),
-S02( C1- C6- al kyl ), Ci1-C6-al kanoyl, -CONR8R9, -COR10,
Cl- C6- al kyl QAc, carboxy, C3-Cl2-ar
C3-C8-heteroaryl, -(CH2)p-C3-Cl2-a
het eroaryl, phenyl-(CH2)p-R10, -
with the group -NRBR9, and the
C3- C10- cycl oal kyl , C3- y
-(CH2) -C3-Cl2-aryl and -*gCH2) p- C3- C18) het eroaryl
itself (X)

'%/élm, -i( CH2) p- C3- C18-
e P R10) 2 or

in which

A stands for C;-Cy,-arylene or C;-Cyg-heteroarylene,

B stands for a bond or for C;-C,;-alkylene, C,-Cj,-alkenylene, C,-Ci,-
alkinylene, C;-Cg-cycloalkylene, Cs-Ciz-heterocycloalkylene, C;3-Cya-
arylene or Cs;-Cig-heteroarylene that is optionally substituted in one or
more places in the same way or differently with hydroxy, halogen, cyano,
nitro, C,-Cs-alkyl, C,-Cs-alkenyl, C,-Cs-alkinyl, C3-Cyg-cycloalkyl, C;-Cs-
hydroxyalkyl, C3-C,-aryl, C3-Cs-heteroaryl, -(CHy)p-Cs-Cyz-aryl,
-(CH,),-Cs-Cis-heteroaryl, phenyl-(CHy),-R'’, -(CH2),POs(R™), ,
~(CH),SO3R?, or with the group -NR*R’, -NR®COR’, -NRCSR’,
~NR®SOR’,-NR*SO,R’, -NR*CONR®R’, ~-NR*COOR’,

—-NR®C(NH)NR’R!?, -NR®CSNR’R!’, -NRSONR’R",



optionally can be substituted in one or nore places in
the sane way or differently wth hal ogen, hydroxy,

Cl- C6-al kyl, Cl-C6-al koxy, or with the group -CF3 or
-OCF3, and the ring of the C3-Cl0-cycl oal kyl and the
A -Cl10-al kyl optionally ca? be interrupted by one or
nore nitrogen, oxygen and/or sulfur atons and/ or can
be interrupted by one or nore =C=0 groups in the ring

and/ or Qgﬁkqﬁﬁhgyln i eB Qﬁﬁ?-ﬁﬁé sgggcﬁqpble bonds

can be contal ring, 0to 8, and

gl 22? efemp?gﬂgeﬁasp3g F@%ngﬁgﬁﬁgliﬁﬂi‘f—% or

Cbnpound§%%{ afggral formula (1), according to claim
1, in whi tands for phenyl ene or thiophenyl ene,

B stands for a bond or for Cl-Cl2-al kyl ene,

c2-¥pnd ), kab?i‘ﬂ‘ 636 indeperdently eff Goe ayotherestand for oxygen, sulfur or
C3- C8-cycl oal kyl ene, C3- C12 het er ocycl oal kyl ene,

C3- C12- far the@neipeNRS- B B, d‘&RVDe,né)NRint -CR'R’, =C=0,
optionally substituted in one or nore places in the

sane way=©xS,eishi esent IOy, OO, 08(50)03 alosgey, S@@B(}O,
186 nitro, Cl-C6-al kyl, C2-C6-al kenyl, C2-C6-al kinyl,

C3- d o- cys(opl, k@ka@l 0 dtN k%t ~NECORRER Y, YNRBCO-

C3- Cl18- heteroaryl, - 2-aryl
CH2 h A -, -NR8CSO-
(225 Grog ety ool eeiocsie., wwco.

gr oup- NRRBRRE:, NIRUSERY.S0,NRE., -S(0),N(COR®)-, -NR®SO,-,
-NR3CONR’-, -NR8CSNR’-, -NR®SONR’-, -NR®SO,NR’-,
-NR®C(O)NR’- or -NR®C(S)NR’-,

R' and R’, in each case independently of one another, stand for hydrogen,
hydroxy, halogen, nitro, cyano, C;-Cs-alkyl, C;-Cg-alkenyl, C;-Cg-alkinyl,
C3-Cro-cycloalkyl, C3-Cyz-aryl, C3-Cyg-heteroaryl or for the group —C;-Cs-
alkyloxy-C;-Ce-alkyloxy, -(CHz),-Cs-Cjz-aryl, -(CHa),-Cs-Cs-heteroaryl,
phenyl-(CH,),-R'’, -(CH,),PO3(R'"),, ~NR®R®, -NR®COR’®, -NR®CSR®,
~NR®SOR’,~-NR®SO,R’, -NR®CONR’R'’, -NR*COOR’,
~NR]C(NH)NR’R'?, -NR¥®CSNR’R!’, -NR!SONR’R', -NR®SO,NR°R®,

-COR® -CSR® —S(O)R?, -S(O)(NH)R?, —~S(0),R®, ~S(0),NR?R’,
S(0)N=CH-NR®R’, -SO;R®, ~CO,H, -CO,R® ~CONR®R’, ~CSNR®R”,
~SR® or -CR*(OH)-R’, or for C;-Cjg-alkyl, C-Cp-alkenyl, C,-Cyo-alkinyl,

C5-Cyp-cycloalkyl, Cs-Ciz-aryl or C3-Cyg-heteroaryl that is substituted in

one or more places in the same way or differently with hydroxy, C;-Cs-



- NRBCSR9, - NR8SOR9, -NR8S02R9, - NRBCONRS8R9, -NR COOR9,
-NR 8C( NH) NROR1, - NRBCSNROR 0 - NR8BSONRIOR1O ,

- NRBSO2NROR10, -COR8, -CSR8,-S(O RS, -S(O) 2R8,

-S(O) 2NR8R9, -SOBR8, -C02R8, -CONRBR9, -CSNR8SR9, - SR8
or -CR8(OH)-R9 , X and Y, ip each case independently
of one another, stand for oxygen, sulfur or for the
group -NR"-, - NR11(C|—|2) -NR 10, -ONR 1-, =CR6RY7,

=C=0, Q;"‘é, 3 -

“08(0) . (ybgieﬁ%gen p OSY Oﬁv@h%%ro%(@ RN( %ﬁienyl C;3-Cip

- N( COORS NR8 N

NRBC(O cloafk?%ﬁ%ﬁz W T sy and
e oot T Rl e ] % i

- NR8C( O) NR9- or - NR8(( S) NR9- and R5, in each case

i ndependBATEINAcEs IndheSameoy et d‘@fﬁﬂb’ wigh haigagn diyaroxy, Ci-Co-

hydr oxy, hal ogen, nitro, cyano, Cl-C6-alkyl,

C1- C6- al #exhyCy- Cealkory. af Wnthyhe grogg-(F1 0r @@Faoaid@b ring of the

C3-Cl2-aryl, C3-Cl8-heteroaryl or for the group

- Cl1- C6- Gal-@;ol-qynljoalkﬁnan@ﬁhmﬂ:k(}lgmﬂyy,l oplidiaRy par(R- i0k:Puptey by

-(CH2) p- C3-C18- heteroaryl, phenyl-(CH2)P R10,

- ( CH2) p RéiB (oRbdr nitro3 Bygen MRB&GIuHur atoRBd L an be

- NR8SOR9, -NR8S02R9, -NR 8 CONROR1, -NR 8COOR9 |,
- NR8C( NHhNREHE by ohtor3hsttBRRDg o ift thRWEHRdRr optionally one
or more possible double bonds can be contained in the ring,

R? stands for hydrogen or C;-Cy¢-alkyl,

R3 stands for hydrogen, halogen, nitro, cyano, C,-Cyg-alkyl, halo-C;-Cyq-
alkyl, C>-Cyg-alkenyl, C,-Cjp-alkinyl, Cs-Cyo-cycloalkyl, hydroxy, C,-Cs-
alkoxy, C;-Ce-alkylthio, amino, -NH-(CH>),-C3-Cyo-cycloalkyl, C;-Cs-
hydroxyalkyl, C,-Cs-alkoxy-C;-Ce-alkyl, C;-Cg-alkoxy-C;-Cg-alkoxy-C:-
Cs-alkyl, -NHC,-Cs-alkyl, -N(C;-Cg-alkyl),, -SO(C;-Cg-alkyl), -SO,(C;-
Ce-alkyl), C;-Cg-alkanoyl, -CONR®R’, -COR", C;-Cs-alkylOAc, carboxy,
C3-Cyz-aryl, C3-Cis-heteroaryl, -(CHy),-Cs-Cyz-aryl, -(CHz),-Cs-Cs-
heteroaryl, phenyl-(CHz)p-Rw, -(CHz)pPO3(R10)2 or for the group -NR°R’,
or for C;-Cyg-alkyl, C,-Cyp-alkenyl, C,-Cjp-alkinyl, C3-Cyq-cycloalkyl,
C5-Cy2-aryl or C3-Cyg-heteroaryl that is substituted in one or more places
in the same way or differently with hydroxy, halogen, C;-Cg-alkoxy,
Ci-Ce-alkylthio, amino, cyano, C;-Cg-alkyl, -NH-(CHy),-C3-Cio-

cycloalkyl, C3-Cyo-cycloalkyl, C-Cg-hydroxyalkyl, C,-Cg-alkenyl, C,-Cs-



, 187 -NR SO02NR R10, -COR8, -CSR8,-S(O) RS,

-S(O (NH)R8, -S(0)2R8, -S(0O 2NR8R9, -S(0O 2N=CH NR8R9,
- SO3R8, -CO2H, -CO2R8, -CONRBR9, -CSNR8R9, -SR8 or
-CR8(OH)-R9, or for Cl-C o-al kyl, C2- Cl10-al kenyl,
C2-d o-al kinyl, C3-do-cyclgal kyl, C3-Cl2-aryl or
C3-Cl1l8- heteroaryl that is substituted in one or nore
pl aces in the sarre way or differently wi t h hydr oxy,

e e B L TR 0B .
gﬁda(zcﬁ?g p’ @%%al@ter oér)?]alky %’e%p?‘l %\lﬁzléoggh 6
or a1 bl GOy iR R dHES el
Che 11 neof Ha8CE0Cophetegaily (Chb-GrHor @ CiGHal-Gy
optionally can be |nterruFted by one or rore

ni t r ogerhetassargepheapid(@.)sRi’f (EHEROKR ' prod iwith thagrobe

interrupted by one or nore =C=0 groups in the ring

and/ or -aNRIRSaidlthe giheaylpCs-Chy-gycbalkyl, €; hpdsy1,GarC e
contained in the ring, R2 stands for hydrogen or

Cl - A 0- alekrbaryIRICELPTIC b-afyl bydlol h@k-agemaryitdl 0,
cyano, C - Goygikylﬁlﬁallo 4 Clcg- ?)[}Cg A

C2- Ci o- adp @Hé&%/ ca@ge gﬁ@tﬂ%’téﬂ'lﬁ%he orRore icgéﬁﬁltﬁ@amélway or
hydr oxy, koxy, Cl-C6-alkylt am no,

N ( C;ﬁﬂer%&q;r&ﬁéiﬁé&ahm&xy, ﬁlt%ﬁlkyw-@’%{%f&ybr with the

OoXy-
Cl CB al gﬁ'g&(;y (9]3 o%@llﬁi,(gn)ﬁythe rmg of the Cs-Cjp-cycloalkyl and the

C1-Cio-alkyl optionally can be interrupted by one or more nitrogen,
oxygen and/or sulfur atoms and/or can be interrupted by one or more
=C=0 groups in the ring and/or optionally one or more possible double
bonds can be contained in the ring,

R* stands for hydrogen, halogen or C;-Cy-alkyl,

R% R, R,

R%, R

and R"', in each case independently of one another, stand for hydrogen or for
Ci-Cro-alkyl, C;-Cyp-alkenyl, C,-Cygp-alkinyl, C5-Cyp-cycloalkyl, Cs5-Cya-
aryl or C;3-Cyg-heteroaryl that is optionally substituted in one or more
places in the same way or differently with hydroxy, halogen, C;-Cys-
alkoxy, C;-Cg-alkylthio, amino, cyano, C,-Cs-alkyl, -NH-(CH,),-C3-Cso-

cycloalkyl, C3-Cyo-cycloalkyl, C;-Cs-hydroxyalkyl, C,-Cs-alkenyl, C,-Cs-



C6- al kyl, -NHCL-C6-al kyl, -N(Cl-C6-al kyl) 2,

- SQ( C1- C6-al kyl), -S02(C1l- C6-al kyl), Cl-C6-al kanoyl,
- CONRBR9, -COR10, Cl-C6-al kyl OAc, car boxy,
C3-Cl2-aryl, C3-C18-heteroaryl, -(CH2)p- C3-Cl2-aryl,
-(CH2) P C3- CIS het eroaryl ¢ phenyl (CH2) p- R10,

-(CH2) PPAB(R11) 2 or for the group -NRBR9, 188 or for
d - C10-al kyl, C2-Clo-al kenyl C2- C10- al ki nyl ,

Chat | s AERPRCKI sl ankzé' SRR TR LelRpgReyle,
&Y ol ik ym@ sl IR c?ﬁ‘ya? E@gﬁcﬁ’}fa%yl) -S0x(Cr-Ce-
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C2- C6- al |, Cl- C6- - d - C6-

Cl1- C6- gﬂﬁl % gyl @:GC&W%‘WLYCI(%);a@kﬂz arlerqéﬂzlasia Cis-
al kyl, - N(Cl- G- al kyl - SO( C1- C6- al k

_S02( C1-herearydy pheny R %@Hﬁwm(R‘&mmm the EEORIO,

Cl- C6- al kyl OAc, carboxy, C3-Cl2-aryl,

C3- C18- hetRIR amy the phe@ﬂZOEPClo@cmmyaLyJCu-ax(ym)@ -
C3-C18- heteroaryl, phenyl-(CH2)P-R10,

- ( CH2) PRR¢d3r{) QCHE),,JMSI(hz-hM agtt Q@Hz)p-w?&ﬁ@hete@aﬂjl iteae
phenyl , C3-d o-cycl oal kyl, C3-Cl2-aryl

C3- C18- hpti6fidligcih be sdb%feﬁ'm bx orwlate ﬁfa)éés A safdeiZa R
C3-Cl18-heteroaryl itself opti onaIIy can be substitut ed
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oxygen and/or sulfur atoms and/or can be interrupted by one or more
=C=0 groups in the ring and/or optionally one or more possible double
bonds can be contained in the ring,
m stands for 0 to 8, and
n and p stand for 0 to 6, as well as isomers, diastereomers, enantiomers and salts
thereof.
2. Compounds of general formula (I), according to claim 1, in which
A stands for phenylene or thiophenylene,
B stands for a bond or for C;-Cyz-alkylene, C,-Cyz-alkenylene, C,-C;5-
alkinylene, C;-Cg-cycloalkylene, Cs-Cyz-heterocycloalkylene, C3-Cy,-
arylene or C3-C;g-heteroarylene that is optionally substituted in one or

more places in the same way or differently with hydroxy, halogen, cyano,



can be interrupted by one or nore =C=0 groups in the
ring and/or optionally one or nore possible double
bonds can be contained in the ring, R4 stands for
hydr ogen, hal ogen or Cl-C4-alkyl, R6, R7, R8, ROR10
and R', in each case indepﬁgdently of one anot her,
stand for hydrogen or for 9 C1-G o-al kyl,

C2- d o-al kenyl, C2-Clo- aIkinyI C3- G o- cycloalkyl

C3-Cl2- apyl Péﬁ-ﬁ%ﬁylcé %fk%ﬁﬁ SEXL by I é’@trcrgﬁl;‘aﬁiyhycl C-

substituted in on
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Cl- C6- al koxy- 1@ 0 0 0

G - C6- al %ﬂy)p%l tmtk&se;gr@p-—wll HWR'COR’,

- NHC1- C6- al kyl N(Ci - C6- al kyl)

- SO( C1- eaﬂ&ﬁc;&ﬁ )—Nlé@@@&mﬁsoa&ymscmmw aNRACOOR’,

- CONR8R9, -COR10, G -C6-al kyl OAc, carboxy,

C3- Cl12- arwm%C(mam?m&tmﬂe:smﬁ‘R‘-"( CNRFSONRZRE12- ar yl
-(CH2) p- C3-C18- heteroaryl, phenyl-(CH2)p-R10,

CH2 P qgﬁ;ma9 @dlﬁ 8 - — 9
pgenyl) P _SSMO 0- cy]groal kylidq;’eR C%ukar ySF(B%Rg g}lg%hmhﬁ

het er oar\o,r® (GRRE-CONRR ALOINIERY _SR® or -CR®
-(CH2) p-C3 3C18@t§%t eroaryl i tsel f optsf or?z:ll?y (ga% Pbe

bgt
PR, R 8530 T
G - C6- al oo o QI MR -N?zel(CHz)-, 'NR"'0-, -ONR'"-, =CR°R’, =C=0,

=C=8, =80, =50,, -C(0)0-, -0C(0)-, -S(0)0-, -0S(0)-, -S(0),0-,
-0S(0),-, -CONR®-, -N(COR®)-, -N(COOR®)-, -N(CONR®R?)-, -NR¥CO-,
-OCONR®-, -NR®C(0)0-, -CSNR?-, -NR®CS-, -OCSNR®-, -NR®CSO -,
-SONR?’-, -NR®SO-, -SO,NRE-, -S(0),N(COR®)-, -NR®SO;-,
-NR®CONR’-, -NR®CSNR’-, -NR®.SONR’-, -NR®SO,NR’-,
-NR®*C(O)NR’- or -NR*C(S)NR’-,

R' and R®, in each case independently of one another, stand for hydrogen,
hydroxy, halogen, nitro, cyano, C;-Cg-alkyl, Cy-Cg-alkenyl, C;-Cs-alkinyl,
Cs-Cro-cycloalkyl, C3-Cyp-aryl, C3-Cyg-heteroaryl or for the group -C;-Cs-
alkyloxy- C;-Ce-alkyloxy, -(CHz),-C3-Ciz-aryl, -(CHy),-C3-Cis-
heteroaryl, phenyl-(CH),-R', -(CH,),PO5(R'"),, -NR®R®, ~-NR®COR’,
~NR®*CSR’,-NR®SOR’, -NR®SO,R’, -NR®*CONR’R", -NR®COOR’,

~NRP*C(NH)NR’R", -NR®CSNR’R"’, -NR®SONR’R®,



group -CF3 or -OCF3, and the ring of C3-C o-cycl oal kyl
and the Cl-Clo- alkyl optionally can be interrupted by
one or nore nitrogen, oxygen and/or sulfur atons,
and/or can be interrupted by one or nore =C=0 groups
in the ring and/or optionally one or nore possible
doubl e bonds can be contained in the ring, m stands
for 0 to 8 and n and p stand for 0 to 6, as well as

R e S e ’oﬁﬁm)f*?’fS(O)sz
o m e al
pheny! enc QPR TRAURERENR'E, 206 O TRRRES 1 or

d-Cl2-al ), - C8-cycloal kyken C3-Cl2-

aryl ene 1 #ﬁ?]@’ﬁggﬁﬁ%l’r S‘HB& @%é]%{ Phios fre-Cor-alkply €2-
places in the sane way or differently wth hydroxy,

d - C6- al kipralkeayl, @6%@#'@3& Es15p0-cxstoalkyl, &4 pI0d RE Cs-K 15
and Y, in each case independently of one another,

stand f oretesarglethatas substituted én ompr ayumore NRCes, in thdRbhe GHR Jor |,

- CONR8-, -SO2NR8- or -NRBCONR9-, R1 and R5, in each

case i ndéiffereniintvitly hpdrooy) €, afailkuy, hddgengdpteayl diydmaBegroup
hal ogen, nitro, O -C6-al kyl, or for -NRBR9,

- C1- C6- alN®/Rtayid {He-phenyl aC k@] @y¥lofikyt, 860,258 iR9.C,RReteroaryl,

stands for hydrogen,
~(CHy)p- C5-Ciz-aryl and -(CHy),- C3-Cis-heteroaryl itself optionally can

be substituted in one or more places in the same way or differently with
halogen, hydroxy, C,-Cs-alkyl, C;-Cs-alkoxy, or with the group -CF; or
-OCFs, and the ring of C3-Cyg-cycloalkyl and the C;-Cyy-alkyl optionally
can be interrupted by one or more nitrogen, oxygen and/or sulfur atoms
and/or can be interrupted by one or more =C=0 groups in the ring and/or
optionally one or more double bonds can be contained in the ring,

R® stands for hydrogen or C;-C,q-alkyl,

R’ stands for hydrogen, halogen, nitro, cyano, Ci-Cyp-alkyl, halo-C;-Cip-
alkyl, C2-C,p-alkenyl, C,-C)q-alkinyl, C5-Cjg-cycloalkyl, hydroxy, C;-Ce-
alkoxy, Cy-Cs-alkylthio, amino, -NH-(CH,),-Cs-Cho-cycloalkyl, C;-Ce-
hydroxyalkyl, C,-Cs-alkoxy-C;-Cg-alkyl, Ci-Cs-alkoxy-C;-Cs-alkoxy-C;-
Ce-alkyl, -NHC,-Cg-alkyl, -N(C;-Cs-alkyl), -SO(C;-Cs-alkyl) -SO(C;-
Cs-alkyl), Ci-Ce-alkanoyl, -CONR®R’, -COR", C;-C4-alkylOAc, carboxy,
Cs-Ciz-aryl, C3-Cyg-heteroaryl, -(CHy),- C3-Cjp-aryl, -(CHy)p- Cs-Cg-

heteroaryl, phenyl-(CHz),-R", -(CH,),PO3(R""), or for the group -NR°R’,



R3 stands for hydrogen, hal ogen, cyano, d -d o-al kyl
or -CONR8BR9, R4 stands for hydrogen, Rg RO and Rll,
in each case independently of one another, stand for
hydrogen or for d-Clo-alkyl, mstands for O to 4,
and p stands for O to 6, wel|l as isoners,

di astereoners, enantioners and salts thereof. 4.
Conmpounds  of general formula (1), according to clains

h
; LSnlﬁ’ or'rf? @g&@ﬁaﬁ"%?‘éﬁﬁ@ﬁ COSIHEDS) fa@mlﬁﬂr%—
h tituted in o 0]
b b e B0t
X i)
{CH2) écﬁémame %&?‘Qﬁ@%‘e?tlﬁwﬁ&%@ﬁ%mmé@n gﬁg],l@gm Cy-Cs-

- CONR8-, -SO2NR8- or -NRBCONR9-, Y stands for q
or for taeIgHmapinonrrano, (iCaplylRINHH(EHeladh- Q:l&%doa kyl, Cs-

i ndependently of one another, stand for hydrogen,
am no, (BmCM@eaﬂ,(ylnCt-Es}hymxm‘iyé,l GoyCe-albenyll,d2,-Chakigylo Cp-Co-
-NR8BR9, -d -C6-al kyl oxy- C1-
alkoxy-C,-Cs-alkyl, C;-Cs-alkoxy-C;-Cs-alkoxy-C,-Cg-alkyl, -NHC;-Cs-
alkyl, -N(C-Cs-alkyl),, -SO(C-Cg-alkyl), -SO,(C;-Ce-alkyl), C;-Ce-
alkanoyl, -CONR®R’, -COR"’, C;-C;s-alkylOAc, carboxy, C3-Cyz-aryl,
C3-Cig-heteroaryl, -(CHy),- C3-Cip-aryl, -(CHy)p- C3-Cig-heteroaryl,
phenyl-(CH,),-R'’, -(CH2),PO3(R), or with the group -NR®R® ; and the
phenyl, C;-Cip-cycloalkyl, Cs-Ciz-aryl, C3-Cig-heteroaryl, -(CHp)p- C5-
Ciz-aryl and -(CHyp)p- Cs-Cyg-heteroaryl itself optionally can be substituted
in one or more places in the same way or differently with halogen,
hydroxy, C-Cs-alkyl, C;-Cs-alkoxy, or with the group -CF; or -OCF;, and
the ring of the C3-Cqp-cycloalkyl and the C;-Cyg-alkyl optionally can be
interrupted by one or more nitrogen, oxygen, and/or sulfur atoms and/or
can be interrupted by one or more =C=0 groups in the ring and/or
optionally one or more possible double bonds can be contained in the ring,
R* stands for hydrogen, halogen or C;-Cy-alkyl,
R% R’ R%,
R’ R

and R'', in each case independently of one another, stand for hydrogen or for



C6- al kyl oxy or -S(O 2NR8R9, R2 stands for hydrogen, R3
stands for hydrogen, hal ogen, cyano, d-d o-al kyl, or
-CONRBR9, R4 stands for hydrogen, R8, R9 and Rl1, in
each case independently of one another, stand for
hydrogen or for nethyl or jssobutyl, mstands for O to
4, and p stands for O to 23 as vveII as isoners,

di astereoners, enantioners, and salts thereof. 5.
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ubat | t gl e, oty Waf RolifyisioP Rt SRt s ors,

substitu ne or nore aces

RECIR LT WS,

- SO2NR8- or - NRBCONRO- 192 Y stands for the ar

NR -, F40oxnbh-RealkyRhigearping yang, Fdébeﬂﬁ’énﬂfb((gfz)pogecw

anot her, stand for hydrogen, am no, halogen, nitro or

for the gctoalkyl SsGe yLFO-6¢-brvitexyrtiy], s disoienyl, €3-Cs-

stands for hal ogen or cyano,
alkinyl, C;-Cs-alkoxy-C-Cs-alkyl, C,-Cs-alkoxy-C;-Cs-alkoxy-C;-Cg-
alkyl, -NHC;-Cs-alkyl, -N(C;-Cg-alkyl),, -SO(C,-Ce-alkyl) -SO(C;-Cs-
alkyl), Ci-Cs-alkanoyl, -CONR®R’, -COR', C;-Cs-alkylOAc, carboxy,
C5-Cyz-aryl, C3-Cg-heteroaryl, -(CHz),- Cs-Ciz-aryl, -(CHy)p- C3-Cis-
heteroaryl, phenyl-(CHz)p-Rm, -(CHz)pPO3(R1°)2 or with the group
—NR®R’, and the phenyl, C3-Cyg-cycloalkyl, C3-Cyp-aryl, C3-Cig-
heteroaryl, -(CH,),-Cs-Ciz-aryl and -(CH,),-Cs-Cys-heteroaryl itself
optionally can be substituted in one or more places in the same way or
differently with halogen, hydroxy, C,-Cs-alkyl, C;-Cs-alkoxy, or with the
group -CF; or -OCFs3, and the ring of C;3-Cyg-cycloalkyl and the C-Cyo-
alkyl optionally can be interrupted by one or more nitrogen, oxygen and/or
sulfur atoms, and/or can be interrupted by one or more =C=0 groups in
the ring and/or optionally one or more possible double bonds can be
contained in the ring,

m stands for 0 to 8, and
n and p stand for 0 to 6,

as well as isomers, diastereomers, enantiomers and salts thereof..

3. Compounds of general formula (I), according to claims 1 and 2, in which



R4 stands for hydrogen, R8, R9 and R' in each case
stand for hydrogen, and mstands for 0 to 4, as well
as isoners, diastereoners, enantioners and salts

t hereof. 6. Conpounds of general formula (1),

according to clainms 1 to 3w0|n which A stands for

t hi ophenyl ene, B st ands for a bond or for
CI Cl2-al kyl ene, X stands for the group - SO2NR8-, Y

R2 Rgej, f ndgﬁgpgggy&ngwgmph@y%ands for hal ogen, R1,

each case stand for
hyd oge nd S
di a{sat er es’ct)ar?éi?ngor ag)ﬁ 3‘?} f())rrrg F’g ‘ﬁ?]lgylgréﬁ tav?(tghcé(?@?)#(ﬂ%ﬂ@%’r G-Crz-
Conpounds 0 eneral f qﬁ i.n which A Epands for
C3- Cl2- aﬂ’i}lF’é"n algp ORi sfukedap §Reoremorg placesin dhersgpme
bond or for O -Cl12-al kyl ene, C2-Cl12-al kenyl ene,
C2- C12- vanarifasensly with lglrexye Co&letaliybifa; Co-hydroxyalkyl or
C3- Cl12- het er ocycl oal kyl ene, C3-Cl2- arylene or
C3- C18- h€BnR ene that is optional |y substituted in
one or

X and Y, in each case independently of one another, stand for oxygen or for the
group -NR''-, .-NR'/(CH,)-, -CONR®-, -SO,NR®- or -NR®CONR’-,

R! and R®, in each case independently of one another, stand for hydrogen,
halogen, nitro, C;-Cs-alkyl, or for -NR®R, -C;-Cs-alkyloxy-C;-C-
alkyloxy or —S(0),NR®R’,

R® stands for hydrogen,

R? stands for hydrogen, halogen, cyano, C;-Cy-alkyl or -CONR®R’,

R*  stands for hydrogen,

and R"!, in each case independently of one another, stand for hydrogen or for
Cy-Cyp-alkyl,

m stands for 0 to 4, and

p stands for 0 to 6,

as well as isomers, diastereomers, enantiomers and salts thereof.

4. Compounds of general formula (I), according to claims 1 to 3, in which

A stands for phenylene,

B stands for a bond or for C;-Cz-alkylene, cyclohexylene or phenylene that



nore places in the sane way or differently wth

hydr oxy, hal ogen, cyano, nitro, Cl-C6-alkyl,

C2- C6- al kenyl , C2-C6-al ki nyl, C3-Cl10-cycl oal kyl,

Cl- C6- hydroxyal kyl, C3-Cl2-aryl, C3-Cl8-heteroaryl,
-(CH2)P C3-C12-aryl, -( p- C3- C18- het eroaryl ,
phenyl - (CH2) p- R10, - (CH2) PPOB(R10)2 or with the
group- NR8R9, - NRSCOR9, -NRSCSR9, -NRSSOR9, -NR S02R9,
- NR 8CONRg O?nallwm’inbmmwgﬁég%%qe é\égso’r

- NRSCSNR9 -NR 8SONROR10, -NR8SOZ2N

A T R M

and Y, i_?cg;;@ﬁ@se i ndependently of one anot her,

stand fo > sulfur or 194 for the group =NR',
-NR'O-, -ONR'-, =CR6R7, =C=0, =C=S ,=SO, =S02,

- (¥ O, standsfanoxygengyr dyrcpe groum(EPNR™, §<QM§ or

-05(0 2-, - CONR8-, -NRBCO-, -COCONRS-, -NR8C(O O,
_ CSNRS- , -NRJGONR”-, - OCSNR8-, - NRBCSO -, - SONRS-,
-NRBSO-, - SO2NR8-, -NR8S(R2-, -NRSCONRI-, - NRSCSNRO-

- NRESONRSands fodRageamdRdor, the pMEBEL(NRNRI- or - NRBC( S) NRO- :
R1 and R5, in each case independently of one another,

st aRtarfdor’, hiiy d5cnaRsk inddpesideanty of bl GBB:, sahd FR hy8HEEH amino,
G -C6-al kyl, d-C6-al kenyl, d -C6-al kinyl,

C3- C10- cyutdgenl ited,C, S £Hld; &'e¥d the ERUPLRRIRE QL YlkyRiky- C,-
for the grogSp -(CHﬁ)pG-%-Clz-a?%%,UQ (CH2)p REHlkyRxy- €,
G3- A 8- heL gkPaky br-RBHRRERYE CH2) p-R O,

R*>  stands for hydrogen,

R stands for hydrogen, halogen, cyano, C;-Cyp-alkyl, or -CONR®R’,

R* stands for hydrogen,

R®, R? and R, in each case independently of one another, stand for hydrogen or
for methy! or isobutyl,

m stands for 0 to 4, and

p stands for ) to 6,

as well as isomers, diastereomers, enantiomers, and salts thereof.

5. Compounds of general formula (I), according to claims 1 to 4, in which

A stands for phenylene,

B stands for a bond or for C;-Cj,-alkylene that is optionally substituted in
one or more places in the same way or differently with hydroxy, Cy-Ce-
hydroxyalkyl or -(CH2)SOsR?,

X stands for oxygen or for the group -SO,NR®- or -NR®CONR’-



- (CH2) pPG3( R10) 2, - NR8R9, -NRBCOR9, - NRBCSR9,
- NRBSOR9, - NR8SO2R9, - NR8CONRIR10, -NR 8000R9,
- NR8C( NH) NROR10, - NR 8CSNRIOR10, - NRBSONROR1O,
-NR SO2NR R10, -CORE, -CSR8, -S(OR8, -S(O 2Rs,
-S( O 2NR8R9, - SO3R8, - O2H, - CO2R8, - CONRSR9,
- CSNR8R9, - SR8 or -CR8(OH) %9, or for Cl-O o-al kyl,
C2- Ci o-al kenyl, C2-d o-al ki nyl, C3-C10-cycl oal kyl,
CB-gnz-qﬁMhsghtﬁ$%§% pgueroaryl that is substituted
P

in one or nore ces in the same way or differently

w t Bt hygds oxy,  Cl- C6- al kox al oge henyl . or with .
the RopU B TR asice g Berk@t, o ARGiRey, BRSTRYy htogey gnino,
C3-Cl2-aryl, C3-Cl8-heteroary], - ) p- C3-C12- aryl
and - ( qgepairq 8t fou fhergseln1S(P) %ie’opti onal |y can be
substituted in one or nore places in the same way or
di f Rer enttangs fgriydiogewgen, hydroxy, Cl- C6- al kyl ,

C1- 036 al koxy, or with the group -CF3 or -OCF3, and the
ri n§” 195stafds forchalogertbmeyaya| oal kyl and t he Cl1-d o-al kyl
optionally can be interrupted by one or nore

ni t Rbgenstamix yayehydmgeld,or sul fur at oms and/ or can be
interrupted by one or nore =C=0 groups in the ring

andRYR°apl RONAkAh CAQSstandrfoN®deogeasaidbl e doubl e bonds
can be contained in the ring, stands for hydrogen

or f - Clasktlood3 stands for hydrogen, hal ogen,
nitro, cyano, d-do-alkyl, halo-d-do- alkyl,

C2- g \961%5@?%&, d%t’e%gfe@, Iélilarﬁ}/il)mer(;%ﬁpsa(?fs ?lye?éo?.al kyl,
hydr oxy, - Co-

6. Compounds of general formula (I), according to claims 1 to 3, in which

A stands for thiophenylene,

B stands for a bond or for C,;-C;,-alkylene,

X stands for the group -SO,NR®-,

Y stands for the group -NR''-,

R stands for halogen,

R, R% R%, R’

R®, R” and R!! in each case stand for hydrogen,

m stands for 0 to 2,

as well as isomers, diastereomers, enantiomers and salts thereof,



al koxy, d -C6-al kylthio, am no,

- NH ( CH2) p- C3- Clo- cycl oal kyl, Cl-C6- hydroxyal kyl ,

d - C6- al koxy-d - C6-al kyl

C1- C6- al koxy- Cl - C6- al koxy-d - C6-al kyl,

- NHC1- C6- al kyl, -N(Cl-C6-al kyl ) 2i

-SQ(C - C6-al kyl ), -SQ2(C1- -al kyl), Cl-C6-al kanoyl,
- CONR8BR9, -COR10, Ci1-C6-al kyl OAc, carboxy,

C3 1 aryl, -(CH2)P C3-Cl2-aryl,

7 éo‘%?:%‘l"&s gﬁgﬁ%ﬁg%@%ﬁ phenyl - (CH2) P RI O

(CH2)pPCB(R10)2 or for the group -NR8R9, or for

Cl-d o-al kyl, C2-C10-al kenyl, C2- C1-5al ki nyl,

C3- C10-cycl oal kyl, C3- Cil2- aryl or

that is substituted in one or norg

way or differently with hydroxy pen,

Cl- C6- al koxy, Cl-C6- al tjo,

Cl-C6-al kyl, -NH (CH2) P C3§Cl O cycl oaI kyl, C3-

Clo-cycl oal kyl, Ci1-C6- hydr pxyal kyl C2(IC§1 al kenyl ,

C2- C6-al ki nyl, Cl1-C6- aly Cl-C6-alkyl, C

1- C6- al koxy- Cl1- C6- al koxyHC1- €6- al k NHC1- C6- al kyl
-N( C1- C6- al kyl) 2i -S%-fa > 2(Cl-C6-al kyl),
Cl - C6- al kanoyl, - CONRBR9, (:(]R‘g:, >HC6- al kyl OAc,

carboxy, C3-Cl2-aryl, C3- 8- heteroaryl, -(CH2)p-
C3-Cl2-aryl, -(CH2)p- C3-C18-heteroaryl, phenyl -
(CH2) p- R10, -(CH2) pPGB(RLU)2 or with the group - NRBR9,
and the phenyl, 196 C3-d o-cycl og kyl, C3-Cl2-aryl,
C3-Cl18-heteroaryl, -(CH2)p-C3-Cl2-aryl and

inv'vﬁ' ) p- C3-C18- heteroaryl itself optionally can be
Stituted in one or nore places in the sane way or

?:'f 8- arasts e G pRa or G Slmhehsesishe.. ocrs and ¢ he
ri ng of sttands for a bond or for C;-Cys-alkylene, C,-Cjy-alkenylene, C,-Ci,-
alkinylene, C;-Cg-cycloalkylene, C3-Cio-heterocycloalkylene, Cs-Cya-
arylene or C;-Cyg-heteroarylene that is optionally substituted in one or
more places in the same way or differently with hydroxy, halogen, cyano,
nitro, C;-C¢-alkyl, C-Cs-alkenyl, C,-Cs-alkinyl, C5-Cyg-cycloalkyl, Cy-Cg-
hydroxyalkyl, C3-C,-aryl, C5-Cys-heteroaryl, -(CH2),-Cs-Cyz-aryl,
-(CH),-C3-Cys-heteroaryl, phenyl-(CH,),-R", -(CH,),PO3(R %), or with
the group-NR®R’, -NR®*COR’, -NR*CSR’,-NR®SOR’, ~-NR®SQ,R’,
—NR*CONR®R’, -NR®COOR’, ~NREC(NH)NR’R'?, -NR®CSNR’R ",
~NR®’SONR’R", -NR*SO,NR’R!’, -COR?® -CSR® —S(O)R®, —~S(O),R?,
—S(0)NR®R’, -SO:R®, -CO,R®, ~-CONR®*R®, ~CSNR®R’, -SR® or
-CRY(OH)-R’,

X and Y, in each case independently of one another, stand for oxygen, sulfur or



C3-d o-cycl oal kyl and the O -C o-al kyl optionally can
be interrupted by one or nore nitrogen, oxygen and/ or
sul fur atons and/or can be interrupted by one or nore
=C=0 groups in the ring and/or optionally one or nore
possi bl e doubl e bonds can hg contained in the ring, R4
stands for hydrogen, hal ogen or O -C4-al kyl, R6,
R7,R8, RO Rlo , and R11, in each case independently

f e 6H0

& - O o APRlP Eroups F“‘i’*énymc% TR =05, =50,

c3-d |

t hat ?scoé‘(%zf or‘bﬂ)y §§E)6il1 $ &@;d’ d§(oﬁ3 Sgégr(r)g??%r(aﬁ[azes
th i f | s , :

a- cé-sm, N%rfcée ST LN e %ﬁ- o,

c - C6-al , - | oal kyl .,

G- O o YR &9423)@65% Sx BINQ SBRs -NRISGw

C2- C6- alkln I CF alkox - C6- aIk L

d - 06- a|m90m ceN GG N ONam KyNR*SO,NR’-,

- NHC1- C6- al kyl, -N(d -C6-al kyl)2, -SQ(Cl-C6-alkyl),

- SO2( CL-GRECEDINR®) or BIRECE)MRanoyl , - CONRSR9, - CORLO,

Cl- C6- al kyl OAc, carboxy, C3-Cl2- aryl,

C3- RBarer e tnoaatly base irfdepbhdEht5ofGhe aﬁb’t&dr, starld@oRhytrogen,
C3- C18- heteroaryl, phenyl-(CH2)P-R1l

ﬁ CH2|) PH@(%MZ&)@P fx’i‘ltrﬁ h:lyhﬁte ¢ Glthﬂkylﬂ cJ\Bﬁé%?q @G;-d1kRyl,
pheny o- cycl oal ky Cl2-aryl,
Cs-Cro-cycloalkyl, C3-Cyz-aryl, C5-Cyg-heteroaryl or for the group -(CHz),-
C3-Cia-aryl, -(CHy),-C3-Cyg-heteroaryl, phenyl-(CHy),-R'’,
-(CH),PO5(R'%), , -NR*R’, -NR®COR’, -NRECSR’,
~NR®SOR’,-NR®SO,R’, -NR*CONR’R"’,~NR*COOR’,
~NR]C(NH)NR’R'’, -NR*CSNR’R'’, -NR®*SONRR ",
—NR*SO,NR’R", -COR® -CSR® —S(O)R?, —S(O),R?,
~S(0),NR®R’, ~SO;R?, ~CO,H, ~CO,R®, -CONR®R’,
~CSNR®R?, ~SR® or -CR¥}(OH)-R’, or for C;-Cyg-alkyl, Co-Cyo-alkenyl,
C,-Cyp-alkinyl, C;-Cyp-cycloalkyl, C3-Cz-aryl or Cs;-Cig-heteroaryl that is
substituted in one or more places in the same way or differently with
hydroxy, C;-Cg-alkoxy, halogen, phenyl or with the group -NR’R?, and the
phenyl, C5-Cyp-cycloalkyl, C5-Cyp-aryl, C3-Cyg-heteroaryl, -(CHz)p-C3-Ciz-
aryl and -(CHy)p- C3-Cis-heteroaryl itself optionally can be substituted in

one or more places in the same way or differently with halogen, hydroxy,

Ci-Cs-alkyl, C;-Ce-alkoxy, or with the group -CF3 or -OCF3, and the ring




heteroaryl, -(CH2)p- C3-Cl2-aryl and

-(CH2) p- C3-C18- heteroaryl itself optionally can be
substituted in one or nore places in the sane way or
differently with hal ogen, hydroxy, Cl-C6-alkyl,

a - C6-al koxy, or with the group -CF3 or -QOCF3, and
the ring of the C3-C o-cycfoalkyl and the Cl1-

Clo- al kyl optionally can be interrupted by one or nore

nitroge Mot t en- g@ﬁg{kgo n%%éég C%t zﬂ’lgﬁ Bgm{l? r<:a1{3l@'f!"irrllQe'la’rupted

|nterrupte yon re =

and/ or Q)‘?lnl e m[}?%e%r [0) 4 yr%f a%?&sslu&gr at m b(bﬁ?rbc%g

can be c alne e’ ri m sta

n and p stand wel |l as |sone

di ast er &BifEpRted g)ﬁ aht ‘i"dﬂ‘é‘F Zereunsa theyf agé‘aﬁf or SP“"“a“Y one
Conmpounds of general formula (1), according to claim

7, in wrapre A05§tbém@£§1b¥ed?0n%@ﬁ#@ﬁ@a@¢d iHhoHASNY| ene,

B stands for Cl-Cl2-al kylene that is optionally

subB? i t utands far hydroger onforGuo-afiyhces i n the sanme way or
differently wth hydroxy, d-C6-al kyl or Cl-C6-

hy dRbxy atdeds forXydmogeny halogere aitfo, cyane, (;r0gpitytldnatd-¢;-0f)-
one anot her, stand for oxygen or for the group =NR',

- NR8CO ,axkﬁcbmm,alke'ﬁsiﬁ BRE-8lkiny NRS- SR cyclddikyd s dRxy, C{-G(,-
each case i ndependently of one another, stand for

%g[ gg:nrhlﬂfxyf ©]-Ce-hIk91tEib Cdtiino Sﬁﬁ\{%&%cf’@mséyem%yf @1;-Cs-
hydroxyalkyl, C;-Cs-alkoxy-C;-Ce-alkyl, C;-Cs-alkoxy-C;-Cg-alkoxy-C;-
Ce-alkyl, -NHC,-Cs-alkyl, -N(C;-Ce-alkyl),, -SO(C;-Ce-alkyl) -SO2(C;-
Cs-alkyl), C;-Cs-alkanoyl, -CONR®R’, -COR', C;-Cs-alkylOAc, carboxy,
C5-Cyz-aryl, C3-Cyg-heteroaryl, -(CHp)p- C3-Crap-aryl, -(CHy)p- C3-Cis-
heteroaryl, phenyl-(CHz)p-Rw, -(CHz)pPO3(R10)2 or for the group -NR®R’,
or for Cy-Cyg-alkyl, C,-Cqp-alkenyl, C,-Cyp-alkinyl, C5-Cy¢-cycloalkyl, Cs-
Ciz-aryl or C3-Cyg-heteroaryl that is substituted in one or more places in
the same way or differently with hydroxy, halogen, C;-Cs-alkoxy, C;-Cg-
alkylthio, amino, cyano, C,-Cs-alkyl, -NH-(CH>),-Cs-Cjo-cycloalkyl, Cs-
Cio-cycloalkyl, C,-Cq-hydroxyalkyl, C,-Cs-alkenyl, C,-Cq-alkinyl, C;-Cs-
alkoxy-C;-Cs-alkyl, C,-Cg-alkoxy-C;-Ce-alkoxy-C;-Cs-alkyl, -NHC;-Cs-
alkyl, -N(C;-Cg-alkyl),, -SO(C;-Cg-alkyl) -SO,(C;-Cg-alkyl), C1-Cs-
alkanoyl, -CONR8R9, -CORIO, C1-Co-alkylOAc, carboxy, C3-Cyz-aryl, Cs-
Cig-heteroaryl, -(CHz)p- C3-Cyz-aryl, -(CHy)p- C3-Cyg-heteroaryl, phenyl-

(CHz)p-Rw, -(CHz)pPO3(R10)2 or with the group —~NR*R’, and the phenyl,



R3 stands for hydrogen, hal ogen, cyano, d -d o-al kyl
or for the group 198 -CONR RO, R 4 stands for
hydrogen, R 8 and R' stand for hydrogen, RO stands for
hydrogen O Cl -C6-al kyl, Mstands for O to 8 and n
stands for O to 6, as well_ as isoners, diastereoners,
enantioners and salts thereof. 9. Process for the
production of the conpounds of general fornula I

compounae SR gEREI R R R FRroh RS GGt and
et ngs kGG Fitrogat g ohrofiy g R PR Snd s
e B D R A DX £t e
199 b) the ac;icl_i Cc precursors of | ener :al fornmula (I Xz
n alkyl, C;-Cs-alkoxy, or with the group -CF; or -OCFs;, and the ring of the
Cs-Cp-cycloalkyl and the Cy-Cyo-alkyl optionally can be interrupted by
one or more nitrogen, oxygen and/or sulfur atoms and/or can be
interrupted by one or more =C=0 groups in the ring and/or optionally one
or more possible double bonds can be contained in the ring,
R* stands for hydrogen, halogen or C;-Cs-alkyl,
R R’ R®,
R, R1
and R, in each case independently of one another, stand for hydrogen or for
Ci-Cio-alkyl, C;-Cyp-alkenyl, C,-Cyp-alkinyl, C3-Cg-cycloalkyl, C3-Ca-
aryl or C3-C,s-heteroaryl that is optionally substituted in one or more
places in the same way or differently with hydroxy, halogen, C-C;,-
alkoxy, C;-Cg-alkylthio, amino, cyano, C,-Cg-alkyl, -NH-(CH3),-C3-C,o-
cycloalkyl, C;-Cyp-cycloalkyl, C;-Cs-hydroxyalkyl, C,-Cg-alkenyl, C,-Cs-
alkinyl, C;-Cs-alkoxy-C;-Cg-alkyl, C;-Cs-alkoxy-C;-Cs-alkoxy-C;-Cs-
alkyl, -NHC,;-C¢-alkyl, -N(Cq-Cs-alkyl),, -SO(C;-Cs-alkyl) -SOo(C;-Cs-
alkyl), C;-Cg-alkanoyl, -CONR®R’, -COR', C,-C4-alkylOAc, carboxy,
C5-Cyz-aryl, C3-Cg-heteroaryl, -(CHy),- C3-Cro-aryl, -(CHy)p- C3-Cys-

heteroaryl, phenyl-(CHz),-R'’, -(CH,),PO3(R'%), or with the group



M in which R, R3, R4, R5, X, Y, A B, mand n have
the nmeanings that are indicated in general fornula 1,
and L stands for a leaving group, are first reduced to
amine in a suitable solvent and a suitabl e reducing
agent at OC until reflux tﬁges pl ace and then the
internmedi ately fornmed amne'is cyclized to the
conmpounds of general formula |I. 10. Conpounds of

| f | | , VI
ORISR fpiehd pusadt, G- bidflpkd. Gt ?%c&agei
| in which R ., R3, R4, R5 , R11,. A B and.m
hove t he Ry o CH R G LR Sl RO paty el
formula | and. D s;ands Jor -NH2, NAc or -NO2, q stands
for 1 toPPHonally capbpgebstipyed igopg,pr mesq placesimthe same way or

- 02- C1- C6- al kyl, -S@2Cl, -SO2F, -SQB8H or
differently with halogen, hydroxy, C;-Cs-alkyl, C;-Cg-alkoxy, or with the

group -CF; or -OCFs3, and the ring of the C3-Cjg-cycloalkyl and the C;-
Cio-alkyl optionally can be interrupted by one or more nitrogen, oxygen
and/or sulfur atoms, and/or can be interrupted by one or more =C=0
groups in the ring and/or optionally one or more possible double bonds
can be contained in the ring,

m stands for 0 to 8, and

n and p stand for 0 to 6,

as well as isomers, diastereomers, enantiomers and salts thereof.

8. Compounds of general formula (1), according to claim 7, in which

A stands for phenylene or thiophenylene,

B stands for C;-C,-alkylene that is optionally substituted in one or more
places in the same way or differently with hydroxy, C;-Cg-alkyl or C-Cg-
hydroxyalkyl,

X and Y, in each case independently of one another, stand for oxygen or for the
group =NR'!, -NR®*CO-, -CONR®-, -SO,NR®- or -NR?SO,-,

R'and R®, in each case independently of one another, stand for hydrogen or for
the group —-SO,NR’R’,

R? stands for hydrogen,

R’ stands for hydrogen, halogen, cyano, C-Cyg-alkyl or for the group



H -N (= -NHZ) and Wstands for the group -CH -CH,
-C2H, -CM2-Cl-C6-al kyl, -S2C1, -SQ2F or -S@B8H, as
well as isoners, diastereoners, enantioners and salts
thereof . 11. Conpounds of general formula (I11),

(rer)y, (v, (v, (VM) or gg\éll) according to claim
10, in which 202 A stands for phenyl ene or

t hi ophenyl ene, and R1, R2, R3, R4, R5, R8, Rl11 and m
have the_@RRPKYS that are indicated in general
formula I, and stands for -NH2, -NAc or -NO2, ¢

stapds f U stands for the group -OH, -CO2H,
-005-01-52%‘-d%df‘§<’31y?'%3§b201, “SPF, -SMBH or H -N (=

- NHZ3 LW stands . for the group -COH -OH, -CO2H,

- %-%%f]&?ﬂr?‘yg@%, -S2F or -SBH, as well as
i sonprs, diastereonmers, enantionmers and salts thereof.

12. RUse t#nds ke hydiegenordsi-efalkBner al fornul a I,

according to clains 1 to 8, for the
m stands for 0 to 8, and

n stands for 0 to 6,

as well as isomers, diastereomers, enantiomers and salts thereof.

9. Process for the production of the compounds of general formula I according to
the invention, wherein either

a) compounds of general formula VIII

(R5)m (R1)m

(VIIl)

in which R', R% R®, R, R’, X, Y, A, B, m and n have the meanings that are indicated in
general formula I, and L stands for a leaving group, are cyclized with a suitable acid to

compounds of general formula I, or



production of a pharmaceutical agent for the treatnent
of cancer, angiofibroma, arthritis, eye diseases,
aut oi nmune di seases, chenot herapy agent-i nduced

al opeci a and nucositis, Crohn's disease,
endonetriosis, fibrotic diggases, hemangi o,

cardi ovascul ar di seases, infectious diseases,
nephr ol ogi cal di seases, chronic and acute

neu r.at | [ | as injuries to
ner@gq‘t%%ggtﬁ%w\ﬁ“'sgﬁ of pARFal fornfi (\ff%k i nhi bi ting
reoccl usi on of vessels after balloon catheter
treatment, in vascular prosthetics or after nechanica
devices are wused to keep vessels open, such as, e.g.,
stents, as inmunosuppressive d@%mtsmqgor supporting
scar-free healing, in the case Yof /seni|l e keratosis and
contact dermatitis. 13. Use acgordyng to claim12,
wherein cancer is defined®s unors, tunor or
net astasi s growth, Kaposi's sar Qdgki n' s

di sease, and | eukem a; 203 arthritis is ¢defined as
rheumatoid arthritis; eyekLdi seases are defined as

di abetic retinopathy, andjneovascul ar ucoma

aut o-i mmune di seases ar Ni ned as asi s,

al opecia and nultiple sl¢lerdsis; fik c di seases
are defined as cirrhpst )I', nmesangi al cel
proliferative diseases, pnd art'eri oscl erosi s;

i nfectious di seases are défined as di seases that are
caused by unicel | ul ar parasites;,cardi ovascul ar

di seases are defined as stenosegposuch as, e.dg.
stent-induced restenoses, arterioscleroses, and

._resteposes, npephrological diseases are defined as
in whighhBr, " oRe Brr X1 Y,sA, Binawest i bavedhemennatgsyhat are indicated in

general formula I, and L stands for a leaving group, are first reduced to amine in a

suitable solvent and a suitable reducing agent at 0°C until reflux takes place and then the

intermediately formed amine is cyclized to the compounds of general formula I.

10. Compounds of general formula (II), (IIT), (IV), (V), (V1) or (VII)



mal i gnant nephroscl erosis, thronbic m croangi opathic
syndronme, transplant rejections and gl onerul opat hy;
chroni ¢ neurodegenerative di seases are defined as
Hunti ngton's di sease, anyotrophic |ateral sclerosis,
Par ki nson's di sease, AIDS ggnentia and Al zheiner's

di sease; acute neurodegenerative di seases are defined
as ischem as of the brain and neurotraumas; and viral
i nfections are defined azagytonegalic i nfections,
herpes, hepatitis B or € J)and¥ Vv di seases. 14.
Phar maceuti cal agents thatxeg{tain at | east one
compound according to one claims 1 to 8. 15.

Phar maceuti cal agen acchk g to claim 14 for
treating cancer, angi &fibrom, Vdrthritis, eye

di seases, autoi nmune dijseases, chenot her apy
agent -i nduced al opeg¥a gyd nucositis, Crohn's

di sease, endonetriosis, flf brotic diseases, hemangi oma
204 cardi ovascul agsi ARF2cTTHus di seases,
nephr ol ogi cal diseases,| chrpnic and acute

neur odegener ati ve di se@8es,RAs well as injuries to
nerve tissue, and viral inbg tions, and for

i nhi biting reoccl usion of sels after ball oon

catheter treatment, in vascul ar
nmechani cal devi ces
as, e.g., stents,

and for supporting

prosthetics or after
are used to keep vessels open, such
and as i mrunosuppressi ve agents,
scar-free healing,Cand in the case

of senile keratosis and contact dermatitis.
(R9),, Q& NZ P
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16. Pharnmaceutical agent for use according to claim
15, whereby cancer is defined as solid tunors, tunor
or netastasis growh, Kaposi's sarconma, Hodgkin's
di sease, and | eukemia; arthritis is defined as
rheumatoid arthritis; eye djseases are defined as

di abetic retinopathy, and neovascul ar gl aucoms;

aut o-i mmune di seases are defined as psoriasis,

al opecia and multiple sclerosis; fibgptic diseases
are defined as cirrhosis of the |iver,| nesangi al cel
proliferative diseasgs, and arterig rosis;

caused by uni cel par aé
di seases ar@1de
stent-inducec?m
rest enoses; neph
gl omerul onephritig, diabetic nephropathy,
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in which R, R% R?, R*, R’ R®, RM, A, B and m have the meanings that are indicated in
general formula I and D stands for -NH,, NAc or ~NO,, q stands for 1 to 12, U stands for

group —OH, -CO,H, -CO,-C1-C¢-alkyl, -SO,Cl, -SO,F, -SO;H or

H
—N
0
(= -NHZ)
and W stands for the group —-OH —OH, -CO;H, -CO,-C1-Cg-alkyl, -SO,Cl, -SO,F or
-SO;3H,
as well as isomers, diastereomers, enantiomers and salts thereof .

11. Compounds of general formula (I1), (IIT), (IV), (V), (VI) or (VII) according to

claim 10, in which



C, and HV diseases. 17. Conpounds according to clains
1 to 8 and pharnaceutical agents according to one of
clains 14 to 16 with suitable formnul ati on substances
and vehicles. 18. Use of the conpounds of general
formula | and the pharnmace 6|cal agents, according to
one of claims 1 to 8 and 1 as inhibitors of the
cyclln dependent ki nases. 19. Use according to claim

vvh , CDK3, CDK4,
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age téﬂ’ R bﬁg’e?wgf" B Tt C s

i.bit | ycogen- synt hase- ki nase . ( GSK- 313).
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Do B anctams forghe gmpp ;O O, o GE@ Atk YLl SOAF,
tyrosi ne kinases. 22. Use of the conmpounds of general
f ormul a #S0GaHdrt he pharnmaceutical agents, according to
one of clainms 1 to 8 and 14, as inhibitors of the
cyclin- dependeril[} ki nases and the VEGF-receptor
tyrosi ne ki nases. 23 Use of the conpounds of general
formula |, accopgim¥ ' \of claims 1 to 8, in the
form of a phar -3 Spar ati on for enteral,
parenteral and oral ad tra=|_%z) and

W stands for the group —~OH —OH, -CO,H, -CO,-C1-Cs-alkyl, -SO,Cl, -SO,F

or -SO3H,

as well as isomers, diastereomers, enantiomers and salts thereof.

12. Use of the compounds of general formula I, according to claims 1 to 8, for the
production of a pharmaceutical agent for the treatment of cancer, angiofibroma, arthritis,
eye diseases, autoimmune diseases, chemotherapy agent-induced alopecia and mucositis,
Crohn’s disease, endometriosis, fibrotic diseases, hemangioma, cardiovascular diseases,
infectious diseases, nephrological diseases, chronic and acute neurodegenerative diseases,
as well as injuries to nerve tissue, viral infections, for inhibiting reocclusion of vessels
after balloon catheter treatment, in vascular prosthetics or after mechanical devices are
used to keep vessels open, such as, e.g., stents, as immunosuppressive agents, for
supporting scar-free healing, in the case of senile keratosis and contact dermatitis.

13. Use according to claim 12, wherein

cancer is defined as solid tumors, tumor or metastasis growth, Kaposi’s sarcoma,

Hodgkin’s disease, and leukemia;
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arthritis is defined as rheumatoid arthritis;

eye diseases are defined as diabetic retinopathy, and neovascular glaucoma;

auto-immune diseases are defined as psoriasis, alopecia and multiple sclerosis;

fibrotic diseases are defined as cirrhosis of the liver, mesangial cell proliferative
diseases, and arteriosclerosis;

infectious diseases are defined as diseases that are caused by unicellular parasites;

cardiovascular diseases are defined as stenoses, such as, e.g., stent-induced
restenoses, arterioscleroses, and restenoses;

nephrological diseases are defined as glomerulonephritis, diabetic nephropathy,
malignant nephrosclerosis, thrombic microangiopathic syndrome, transplant rejections
and glomerulopathy;

chronic neurodegenerative diseases are defined as Huntington's disease,
amyotrophic lateral sclerosis, Parkinson's disease, AIDS dementia and Alzheimer's
disease;

acute neurodegenerative diseases are defined as ischemias of the brain and
neurotraumas;

and viral infections are defined as cytomegalic infections, herpes, hepatitis B or
C, and HIV diseases.

14. Pharmaceutical agents that contain at least one compound according to one of
claims 1 to 8.

15. Pharmaceutical agents according to claim 14 for treating cancer,
angiofibroma, arthritis, eye diseases, autoimmune diseases, chemotherapy agent-induced

alopecia and mucositis, Crohn’s disease, endometriosis, fibrotic diseases, hemangioma,
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cardiovascular diseases, infectious diseases, nephrological diseases, chronic and acute
neurodegenerative diseases, as well as injuries to nerve tissue, and viral infections, and
for inhibiting reocclusion of vessels after balloon catheter treatment, in vascular
prosthetics or after mechanical devices are used to keep vessels open, such as, e.g., stents,
and as immunosuppressive agents, and for supporting scar-free healing, and in the case of
senile keratosis and contact dermatitis.

16. Pharmaceutical agent for use according to claim 15, whereby

cancer is defined as solid tumors, tumor or metastasis growth, Kaposi’s sarcoma,
Hodgkin’s disease, and leukemia;

arthritis is defined as rheumatoid arthritis;

eye diseases are defined as diabetic retinopathy, and neovascular glaucoma;

auto-immune diseases are defined as psoriasis, alopecia and multiple sclerosis;

fibrotic diseases are defined as cirrhosis of the liver, mesangial cell proliferative
diseases, and arteriosclerosis;

infectious diseases are defined as diseases that are caused by unicellular parasites;

cardiovascular diseases are defined as stenoses, such as, e.g., stent-induced
restenoses, arterioscleroses, and restenoses;

nephrological diseases are defined as glomerulonephritis, diabetic nephropathy,
malignant nephrosclerosis, thrombic microangiopathic syndrome, transplant rejections
and glomerulopathy;

chronic neurodegenerative diseases are defined as Huntington's disease,
amyotrophic lateral sclerosis, Parkinson's disease, AIDS dementia and Alzheimer's

disease;
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acute neurodegenerative diseases are defined as ischemias of the brain and
neurotraumas;

and viral infections are defined as cytomegalic infections, herpes, hepatitis B or
C, and HIV diseases.

17. Compounds according to claims 1 to 8 and pharmaceutical agents according
to one of claims 14 to 16 with suitable formulation substances and vehicles.

18. Use of the compounds of general formula I and the pharmaceutical agents,
according to one of claims 1 to 8 and 14, as inhibitors of the cyclin-dependent kinases.

19. Use according to claim 17, wherein the kinase is CDK1, CDK2, CDK3,
CDK4, CDKS5, CDK6, CDK7, CDKS8 or CDK®9.

20. Use of the compounds of general formula I and the pharmaceutical agents,
according to one of claims 1 to 8 and 14, as inhibitors of the glycogen-synthase-kinase
(GSK-38).

21. Use of the compounds of general formula I and the pharmaceutical agents,
according to one of claims 1 to 8 and 14, as inhibitors of the VEGF-receptor tyrosine
kinases.

22. Use of the compounds of general formula I and the pharmaceutical agents,
according to one of claims 1 to 8 and 14, as inhibitors of the cyclin-dependent kinases
and the VEGF-receptor tyrosine kinases.

23. Use of the compounds of general formula I, according to one of claims 1 to 8,
in the form of a pharmaceutical preparation for enteral, parenteral and oral

administration.



