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Macrocyclic Pyrimdines, Their Production and Use as
Phar maceuti cal Agents This invention relates to
macrocyclic pyrimdine derivatives, their processes for
production as well as their use as nedication for
treating various di seases. The cyclin-dependent

ki nases (cyclin-dependent kinase, CDK) are an enzyne
famly that plays an inportant role in the regul ation

of the cell cygl.e and thus. presents an speci al |
senexSicRiiiese Lhetp Broafreon aan e an PhaRmaseatieal Agents

i nhibitory nolecules. Selective inhibitors of the CDKs

can be used for treating cancer or other diseases that

are caused by disorders of cell proliferation.

Re c éftipinventionselates ko masesychiapyrihidine detrigativés, théinprocesses for

specifically regulate the function of endotheli al

pré@lctisn a¢ Rell BY Blei¢ 85 49 mediclioh FortRealify vridub BReases.
physi ol ogi cal as well as the pathogeni c angi ogeneses.
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I ncreased expression of angiogenic growmh factors and
esperadlly aduarndageanssowpesefion the develgpment of ssnallfinhihiorymugleoyiasr-
receptor systemcan inhibit the formation of a bl ood

SeleetiseinhihytorssofitheCDEs chnub®used for ttdatihg canber drwther diseases that are
separated fromthe oxygen and nutrient supply and thus

calis¥diyidisokdes HfER proldfel@nbl). Pyrim di nes and anal ogs are
al ready descri be(gl) as active ingredients, such as, for
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pathogenic angiogeneses. Of special importance here is the Vascular Endothelial Growth
Factors (VEGF)/VEGEF 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

bis(anilino)pyrimidine derivatives (WO 00/12486), 2-amino-4-substituted pyrimidines




CDK inhibitors, the npst varied pyrimdine derivatives
are described, for exanple bis(anilino)pyrimdine
derivatives (WD 00/12486), 2 am no-4-substituted
pyrimdines 2 (WD 01/14375), purines (WD 99/02162),
5-cyano-pyri m di nes (WD 02/04429), anilinopyrimdines
(WD 00/ 12486) and 2- hydroxy-3-N, N-di met hyl am nopr opoxy-
pyrim di nes (WO 00139101). The object of this invention

' vide c t have better operties
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f.ound, surpr|S|n n that the substances
anglmopyEmiskn Q‘SMQ ¥Aﬁéh %%hydmxbﬁtN,E'rcilm@thylammopmpoxy-
cyclin- dependent k| nases and VEG-- receptor tyrosine
pykintidiness(WD 00BN 01H: dependent ki nases or VEGF-recept or
tyrosi ne kinases already in the nanonol ar range and
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and/ or unmor angi ogenesis. They are thus clearly
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i 8 bR, G0 Soinp GRS, s Bk B IERE Wihoriinbry cibueh, dhat the
gQscovitin nOM/bee found ounds of
soliRsRs PP BB oAne e F OO e i dspoRasnChiDasss g1 HEGE-
or C3-Cl8-heteroarylene, B stands for a bond or for
req@ptactarosinginases or cychindependantikinnsescore/EGB-regeptogtyrosine kinases
al ki nyl ene, C3-C8- cycl oal kyl ene,
alieadyGh2hénenomobay cdnga laky thas ean aBiHTIRe proliferaioa of turfidd-celidand/or
8-heteroarylene that is optionally substituted in one
tufdor angiogenesis. They are thus clearly distinguishable from other already known

CDK- or VEGF-R inhibitors, such as, ¢.g., olomoucine and roscovitin.

It has now been found that compounds of general formula I
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in which
A stands for C;-Cj;-arylene or C3-C,g-heteroarylene,

B stands for a bond or for C;-C,;-alkylene, C;-Cz-alkenylene, C;-Ci2-




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 nyl3 C3-Cl10-cycl oal kyl, d - C6-
hydr oxyal kyl , C3-Cl2-aryl, C3-C s-heteroaryl,

-(CH2) p-C3-C12-aryl, - (CH2)p-C3-Cl18-heteroaryl,

phenyl - (CH2) p-R10, - (CH2)1PO3(RIO 2, - (CH2)pSO3R8
or with the group -- NR8R9, -NRBCOR9, -NR8CSR9,

NR8SOR9, NR8 NRB R8R9, NRBCOOR9 -
NRBC( NH) mﬂwin‘% ﬁmﬂmﬁl@es nRBstiftoreipalkylene, Cs-Ca-

NR8SO02NROR1O, - CORE, - CSR8, -S(OR8, -S(O 2R8, -
S( O 2NR8 Rgxlene @@E%s-he@ﬁ;ﬂ&@ne t@@m&mpallmmm;i 1n GR3or
or - CR8(OH)-R9, X and Y, in each case independently

of one anmsrb @Iaceﬁh&lﬁ@saﬁﬁ@@ﬂﬂﬁfbrerﬁlﬁw‘uﬂf h}@i‘oxyf Mloﬁdﬁ?cy&no
gr oup NR’ -, -NR'(CH2)-, -NR'O, -

et RGP AR, O%(é@‘ s @@@"“‘Y‘ Cr-Ce
N ’hydmésﬂi@' e Rﬁmﬁgﬂs&%ﬁ%ﬁg@g%}!ﬁ&%@ ary,

- SONR8-, - NRBSO SO2NR8- 0). 2N COR8

NRESCR- | ACHRBEGFReToa bRk, R heEHERE IR
NR8802NR9- - NRBC(O NR9- or - NRBC(S)NR9-, R _and R5,
in each e(ﬁléz)ﬁsmaﬁenwehth%rmip fiﬁbsl?gndﬁh@()l{ + NRACSRY,
hydrogen, hydroxy, hal ogen, nitro, cyano, Cl-C6-alkyl,

Cl- C6- al keTRFRORGLNEESELRY, BRECONR'R?, -NR*COOR’,

-NR]*CINH)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.R®, -CONR®R®, -CSNR®R®, -SR?® or
-CRYOH)-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''-, =CR°R’, =C=0,
=C=S, =S80, =50,, -C(0)0-, -0C(0)-, -S(0)0-, -0S(0})-, -S(0).0-,
-0S(0),-, -CONRE-, -N(COR®)-, -N(COOR®), -N(CONR®R®)-, -NR*CO-,
-OCONR?-, -NR¥*C(0)O-, -CSNR®-, -NR*CS-, -OCSNR®-, -NR*CSO-,
-SONR®-, -NR®S0-, -SO,NR%-, -S(0),N(COR®)-, -NR®S0,-,
-NRECONR’-, -NR*CSNR?-, -NR®)SONR’-, -NR®SO,NR’-,
NREC(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, C,-Cs-alkenyl, C;-Cq-alkinyl,

C;-Cg-cycloaltkyl, C;3-Cz-aryl, C3-Cig-heteroary! or for the group —C;-Cq-




C3- do-cycloal kyl, C3- Cl2-aryl, C3- C18-heteroaryl or
for the group - ClCG4aIkonxy ClCGaIkonxy -(CH2) P
C3-Cl2-aryl, -(CH2)p-C3- G stheteroaryl, phenyl-(CH2)p
R10, - (CH2)pP03(R10)2 - NR8R9, - NR8C(R9, - NR8CSR9,
NR8SCRI9, NR8SO2R9, NRS8CONROR10, NR8S80OOR9,

NR8C( NH) NROR10, NR&CSNROR10, NRBSONRORL1O,

NR8SO2NRIRL, -CORs, -CSRs, - S(ORs, - S(O(NH)R8, -
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( r faor -al k §2- al kep
- C10- aI ki wl-(C@g)a@ (,%4) 3¢B;|)2,@R<13{’2 lgsﬁog*’, “NRCSR?,
C3- C18- heteroarg that |s su?stltyt %d |n one or nore

pl aces i ANRISOBADRIED:RT, ~-WRIGGNBAR 'y-NRYIOORGr oxy, C |
- C6- al koxy, hal ogen, phenyl or vvlth the group - NR3R4,

and the phRICOVHISRW'S-—NRPCSNRPR Y| -NREBOMR P, v INR®*SO,NRR"°,
C3-C'S- heteroaryl, -(CH2)p-C3-Cl2-aryl and -

(%%3? Iot ﬁggﬁnbgﬁzrg . -Sgé)ghg%%tis 81 ¥S§ﬂe vvay or
& oo ;P%M%ﬁm gﬁgsgkﬁﬁﬁ&;&@ “CBNEPRY, SOSNRER',
ot Connl oRE ar GRYOHS 87141 Joeer-6 Mo oreay i Coueralkiny,

oxygen and/or sul fur atons and/or can be interrupted
by one ofCsrowsydaalkylgEotnsarylori(heC e-hetgraaryd fat is substituted in
optionally one or nore possible double bonds can be
cont ai neenek or indee pladeg in the same way or differently with hydroxy, Ci-Ce-

alkoxy, halogen, pheny! or with the group -NR’R?, and the phenyl, C3-Cyo-
cycloalkyl, Ci-C)z-aryl, C;3-Ciz-heteroaryl, -(CH;)p-C3-C2-aryl and
-(CHy),-C3-Cs-heteroaryl itself optionally can be substituted in one or
more places in the same way or differently with halogen, hydroxy, C;-Ce-
alkyl, C;-Cs-alkoxy, or with the group -CF3 or -OCF3, and the ring of the
Cs-Cjo-cycloalkyl and the C,-Cjp-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;-Cy¢-alkyl,

R} stands for hydrogen, halogen, nitro, cyano, C-C)¢-alkyl, halo-C;-Cy-
alkyl, C,-C)g-alkenyl, C,-C,p-alkinyl, C;-Co-cycloalkyl, hydroxy, Cy-Cs-
alkoxy, Cy-Cs-alkylthio, amino, -NH-(CH,),-C3-Cjg-cycloalkyl, C;-Cs-

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




R2 stands for hydrogen or Cl-Cl O alkyl, R3 stands for
hydr ogen, hal ogen, nitro, cyano, - o-alkyl, halo-
d-do- alkyl, C2-do-al kenl, C2-d o-al kinyl, C3-

G o-cycl oal kyl, hydroxy, Cl-C6- al koxy,

Cl - C6-al kyl thio, am no, -NH ( CH2)p-C3-d o-cycl oal kyl,
Cl- C6- hydroxyal kyl, Cl-C6-al koxy- Cl-C6-al kyl

Cl - C6- al koxy Cl- C6- al koxy-Cl 5 C6-al kyl, -

"5 & Bl AN ealEh. -86(%%@@’5 o

COR10, d -C6- aI I((Jyl QAc, carbox 9 Q%Z ary
e hot Sl CrCoankaney ot ONAIR K™ cbh p kyiGAGewboxy,

het er oaryl , phenyl (CH2) p- R10, - (CH2) pPO3(REO) 2 or

for the glﬂrm-afjﬂz&[-:ycls-tmterdamyl, QCH, )AR-Gib-amll,, -(CH,),-Cs-Cig-

C2- C10- al kenyl CZ Ci o-al ki nyl, C3-d o-cycl oal kyl,

C3- C12- amilerddky qt'@,awﬁzm)gm (RY°B of fdishé %ﬂéhﬁdNRﬁw
one or nore places |nt e sane ifferently with

hydr oxy, p%l‘qgg?m ég(],? d@ qﬁllo 5%y1 & ]=C1o%ﬁ£/1k&3' 0"%’0103“()/1

am no, cyano,

- NH ( CH2) C3- cl oal k
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C6- al koxy- Cl1- C6- al kyl ,

C1- C6- al k@@ﬁ@ne@@yarﬂmmJHMM halggers) C,-Caalkpxy ICi-
-N(C1-C6- al kyl)2, -SQ(Cl-C6-al kyl),-S@(Cl -C6-al kyl),
Cl- C6- a|0ga:ﬂiq,5wh;o amBEONRBIRS, Cr-CLORH)-NIG(CBE),-GH Riylc@oalkyl,

car boxy, -Cl2-aryl, C3- Cl18- heteroaryl, -(CH2)P
G3-G 2- afOélc <yibkyl; CRCChRirD M- lRENE=C a@id%}rlc-
-R10, - ] ‘P’ %0)2 gr%%ﬁ{yﬁe 2grﬁc_)up - in $ and 1

the phe ”ﬁﬁaalkoxy-cl-cﬁ-alkyl, C1-Cﬁ-alkoxy-Cl-Cﬁ-alkoxy-Cl-Cﬁ-alkyl, -NHC)-
Ce-alkyl, -N(C,-Cg-alkyl),, -SO(C,-Cs-alkyl), -SO,(C,-Cs-alkyl), C;-Cs-
alkanoyl, -CONR®R’, -COR", C|-Ce-alkylOAc, carboxy, C3-C;z-aryl, Cs-
C s-heteroaryl, -(CH;),-Cs-Ciz-aryl, -(CHz)p-Cs-Cig-heteroaryl, phenyl-
(CH3),-R™®, -(CH,),PO3(R"®), or with the group -NR"R’, and the phenyl,
C;3-Cio-cycloalkyl, C3-Cyz-aryl, C;-Cg-heteroaryl, -(CH;),-Cs-Ci»-aryl and
-(CHz),-C3-C\3-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 of the
C;-Cy¢-cycloalkyl and the C;-C,o-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,
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C3-C -cycl oal kyl, C3-Cl2-aryl, C3-ClB-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 wth hal ogen,
hydroxy, Cl-C6- al kyl, Cl-C6-al koxy, or with the group
-CF3 or -0OCF3, and the ring of the C3-d o-cycloal kyl
and the Cl-Cd o-al kyl optionally can be interrupted by
one ]garq{se ni trogen, oxygen and/or sulfur atons and/or
can b& ’interrupted by one or nore =C=0O groups in the
ri ng?;agg/ or optionally one or nore possible double
bonds: €an be contained in the ring, R4 stands for
hydra(;geqr ~halogen or Cl-C4-alkyl, 6 R6, R7, R8, RO Rio
and aRd R, iimeash chsedndapendentlp efiensranpther stapd for dxydroges or for
stand for hydrogen or for Cl1-C O al kyl, C2-

d o- al kel j+C @By CIG-@ihalkenyl, CLB1GlKngly Ci-Cad-¢9¢l 0al kg8 -(GA2>-
aryl or C3-Cl8-heteroaryl that is optionally

substitu b . '
o oy oot oL e oI ol TRntAy b

Nt (Or) ke e SRy SRR R RRER, balpagy CrCr
Coat komow Cickl ke it 5ot 00k Rl B
1- C6- al kyl, -NHC1-C6-al kyl, -N(Cl-C6-al kyl) 2,

- SQ( C1- Cayelpudkyl) Ca-Caapye L-Ce-hydroxyalkyl, C;-Cs-alkenyl, C,-Ce-
alkinyl, Cy-Cs-alkoxy-C;-Ce-alkyl, C1-Cs-alkoxy-C;-Cs-alkoxy-C;-Cs-
alkyl, -NHC,-Cq-alkyl, -N(C;-Cs-alkyl);, -SO(C;-Cs-alkyl), -SO2(C;-Co-
alkyl), C;-Cg-alkanoyl, -CONR®R®, -COR"®, C,-Cs-alkylOAc, carboxy,
C3-Ciz-aryl, C;-Cg-heteroaryl, (CH;),-C3-Ci2-aryl, -(CH3)p-C3-Cie-
heteroaryl, phenyl-(CHz),-R"’, -(CH,),PO3(R'®); or with the group
~NR®R’, and the phenyl, C3-Cyo-cycloalkyl, C3-C;z-aryl, C3-Cis-
heteroaryl, -(CHz),-C3-C)z-aryl and -(CH3),-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 -OCF;, and the ring of the C;-C;o-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 §, and




al kyl), Cl-C6- al kanoyl, - CONR8BR9, -COCR10,

Cl- C6- al kyl OAc, carboxy, C3-Cl2-aryl, C3-Cs-

heteroaryl, - (CH2)p-C3-Cl2-%aryl, -( CH2)p-C3-Ci18-

het eroaryl, phenyl- (CH2)p-R10, - (CH2)pPO3(Ri 0)2 or
with the group NR8R9, and the phenyl,

C3-d o-cycl oal kyl, C3-Cl2-aryl, C3-Cl18- heteroaryl, -
(CH2)P C3-Cl2-aryl and - (CH2)p C3- Clg-heteroaryl

itself . optipnally can he substituted in one qr nore

ol aund e R 6.8 relas Siters. HBsiEicg s, frondpBgAd sats
hydr oxy, Cl1-C6-al kyl, Cl-C6-al koxy, or with the group

- CF3hesgof, oxorgume thp dmewedrawhackss t he C3- Clo- cycl oal kyl

and the Cl1 -Clo-alkyl optionally can be interrupted by
one Alkylnedefinedtin eghrvase apaystreightetaliroor tranched alkylaadical, such as,
and/ or can be interrupted by one or nore =C=0 groups

fot Exahipe, el A Pro@Rt is@Répyl oudl SseHutyTie6-bRgS Térfbetyl, pentyl,
d h g, ‘m st ands

doubl'e bonds can be contained’in the ring,

e e Y AR R

tiomers and salts

t hereof, overcone the known drawbacks.., Al kyl js defined
i SRS cechroas i mishROBn o brppsiad alipyg reaical
radi cal, such as, for exanple, nethyl, ethyl, propyl,
supksasp f5 pyepmplsymgthyloxy.sathileny, propyloky; tisepropyloxy, yloxy,
pentyl, isopentyl, hexyl, heptyl, octyl, nonyl and
isebatyldxy, fdckimnyloxyg petllongdsopentyhoal, lzaglexyheptyloxy, octyloxy,

strai ght-chain or branched al koxy radical,
nonyloxy, decyloxy, undecyloxy or dodecyloxy.

Alkylthio is defined in each case as a straight-chain or branched 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 cyclodecyl,
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, hedyloxy, heptyloxy, octyl oxy,
nonyl oxy, decyl oxy, undecyl oxy or dodecyl oxy. Al kylthio
is defined in each case as a straight-chain or branched
al kylthio radical, such as, for exanple, nethylthio,

et hylthio, propylthio, isopropylthio, butylthio,

i sobyt yl t hi sec- but yl t.hi tert-butylthi g
entNeiREdY st ST iuaRlithally ohE Ry ot Rgssiblyouble s cap be
defi ned as, nonocyclic al kyl rings, such as cycl opropyl,
coptained i, the ringere dgtyrsd;as, for exampls, Exsloalkenylsysuch aa pydjepropenyl,
cycl ooctyl, cyclononyl or cyclodecyl, but also
cybliobytenyl ocyclopegstemyd, dyclobgrehyls and eygbheteryh, velsrebiyahe linkage can
exanpl e, adamant anyl. Heterocycl oal kyl stands for an

bedattiéd ot Béth td e doobIE bbsEanddo ke EgldBdhdat oms and  t hat
i nstead of the carbon contains one or nore heteroatons

t hat ﬁé%}lt@&fﬁm &rc}&gilgefag ﬁ%&tine, cﬁl&g%z gﬁjmiﬁe Er rodfeY 9€n,

sul fur nitrogen. het erocycl o s, there can be
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di oxol anyl, imdazolidinyl, pyrazolidinyl, dioxanyl,
wherehys fogiexample the falloming madics aveimsapt: vinyhipserspphY) Prepen-2-yl,
pi perazinyl, trithianyl, quinuclidinyl, etc. 8 The
but-il reg- lsyls batrs-en-2 1yl \biwit-2 Fenelpyli, butedl-éns2-gh @-roethyleprep-Resmsi-l, 2-
doubl e bonds can be contained in the ring, are defined

méRByl-prop-1 8NP, But- Cye-B o8|kl srop-3 UA -BShue N GhaRyIoB@BYin- 1-y],
cycl obut enyl, cycl opentenyl, cycl ohexenyl, and

bu@.:gcéngﬁﬁpgﬁpmyl_ wher eby the |inkage can

In each case, the aryl radical has 6-12 carbon atoms, such as, for example,
naphthyl, biphenyl and, in particular, phenyl.

In each case, the heteroaryl 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,




be carried out both to the double bond and to the
singl e bonds. Halogen is defined in each case as
fluorine, chlorine, bronine%r iodine. In each case,

t he al kenyl - and al ki nyl substituents are
straight-chain or branched, whereby, for exanple, the
follow ng radicals are neant vinyl, propen-I|-yl,

propen-2-yl, but- | -en- -yI but- | -en-2- yl,
but.- 2-en- |
P oage g %ﬂﬂaﬂgﬂmwﬁ %@flwmazw'oah?rwxaﬂHYH xenffenyl,
but- 1-en-3-yl, ethinyl, prop-1-in- -yl, but- 1-in-|
oxepinyl, bdtbenzodioxane, ¢)6.,  but-3 -en- | -yI and allyl. In

each case, the aryl radical has 6-12 carbon atons, such
as, If & acdd gropp és includad) ielphlysiologiohlbnsdmpatiblle salts of organic and
particular, phenyl. In each case, the heteroaryl

in6 REHiE BhscS SRFNIAAS Tk sHENG, Rk eRBmARTNE RELiRPLbIHie alkali and
carbon can contain in t e I‘I ng one or nore het er oat ons

alﬁa??é—eﬁ{l?satltg as(ﬁ n%gfﬁ gﬂﬁ%{nme e f@c%‘%

Fogen  or su Monocy

I ¢ c a addltlon can be benzocondensed i n
gl'é“&@!ﬁa/“i: b@@e Eg rheﬁéié‘ﬂﬁ'lf'& ethanglagine, glugesaping, aseRsine, serinol, tris-
thienyl, furanyl, pyrrolyl, oxazolyl, thiazolyl,
hydrexyareshyltamipg-methshe,| aminepsspenedigl, Sovakdass, and [-pmino-2,3,4-
oxadi azolyl, triazolyl, thiadiazolyl, etc. and benzo
butimkirioht i ves t her eof , such as, e.g., benzofuranyl,
benzot hi enyl, benzoxazolyl, benzim dazolyl,

i nd élf- Pbdio %ﬂoﬂﬁi i%' Méludéds ﬂie"i)ﬂ?&dﬂbglczﬂlyccomﬁdﬁblﬁ)éﬁlts‘hﬂ organic and
pyri dazi ny pyri m di nyl', " pyrazi nyl, ‘triazinyl, etc.

: ¢
RO Sl e v ot R4E daffiss &l phormboric s
urinyl,, etc d benzo derivatives thereof; or
ci cﬁﬂg “mﬁHFﬁgﬁﬁzinyl, qui nazol i nyl, qui noxalinyl,
napht hyri di nyl ,
Those compounds of general formula (D),

yﬂ1|c or

in which

A stands for phenylene or thiophenylene,

B stands for a bond or for C,-C-alkylene, C,-C)»-alkenylene, C;-C)2-
alkinylene, C;-Cg-cycloalkylene, C;-Ci»-heterocycloalkylene, Ci-C2-
arylene or C;-Cg-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,-Cs-alkinyl, C;-C,¢-cycloalkyl, C;-Cq-
hydroxyalkyl, C;-Ciz-aryl, C;-C,g-heteroaryl, -(CHz)p-C3-Ci2-aryl,
«(CH,),-C3-Cs-heteroaryl, phenyl-(CHz),-R'?, -(CH,),PO3(R'%),,
~(CH;),SO;R? or with the group-NR®R®, -NR*COR’,

_NR]CSR®, -NR®SOR®, -NR*SO,R’, -NR®CONR®R’®, -NR3*COOR’,




9 pteridinyl, carbazolyl, acridinyl, phenazinyl,
phenot hi azi nyl, phenoxazi nyl, xanthenyl, oxepinyl,

1, 4- benzodi oxane, etc. If adlacid group is included,

t he physiologically conpatible salts of organic and

I norgani c bases are suitable as salts, such as, for
exanple, the readily soluble alkali and alkaline-earth
salts, as well as N-methyl-glucanm ne, dinethyl

| ucam ne ' i e, . 1s6- @i am ne,
gthanolaﬁ?ﬂgkﬁghﬂgkﬁgﬁ?%@&c§§*§%giﬁ@#ﬁgg& [2 tris-
hydr oxy -nethyl - am no- net.hane, am nqQpropanedi ol Sqvak
base,  andNRSHENR RO CAR (ISR SO —HD)R uOhNE Borp

is included, the physiologically conpatible salts of
or gani ¢ a8®;Rf, FOMARI-CONRIRS, -CSNRIR’; -8R 0r -6REOHR®,
hydrochl oric acid, sulfuric acid, phosphoric acid,

Ci t X Gnd@®i fh ea'éﬁ‘é’a(le HdepéridentBEdfbne affother] IHREfof OXFARH WHuPbr

general formula (1), "in which A stands for phenylene
2 al iy et e Bfse HiB™% “RAS LB ANIEOL, JONBPE JCRR =C-0.
G- Crz- ) GasboTSen Bit i Ghr 0" & OR gSon0-
b vy - Tan oMM N SR A NS R B o
same way y y ; ; ;
nitro, Cl-C6-alkyl, C2-C5-alkeqyl, (&;2-C36-alkir81yl,8
C3- d 0- c vOOONKY) -NRAC(@®-, -CSNR®-, -NR?CS-, -OCSNRY., -NR*CSO -,
-SONR?-, -NR®SO-, -SO:NR-, -S(O,N(COR?)-, -NR*SO,-,
-NR®CONR’-, -NR®*CSNR’-, -NR®*SONR’-, -NR®*SO,NR’-,
-NREC(O)NR’- or -NREC(S)NR’-,

R! and R’ in each case independently of one another, stand for hydrogen,
hydroxy, halogen, nitro, cyano, C;-C¢-alkyl, C;-Cs-alkenyl, C,-Cq-alkinyl,
C;-Co-cycloalkyl, C;-Cj;-aryl, C3-C s-heteroaryl or for the group -C,-Ce-
alkyloxy-C,-Cg-alkyloxy, -(CHj),-C3-Cia-aryl, -(CHy)p-Cs-Cis-heteroaryl,
phenyl-(CH2),-R'?, -(CH2),POs(R'%);, -NR®R?, -NR®*COR’,
~NRECSR®, -NR®SOR®, -NR®SO,R’, -NR®*CONR’R'®, -NR®*COOR’,
“NR]CINH)NR’R', -NR!CSNR’R'’, -NR®SONR’R'’,
~NR®SO,NR’R'®, -COR® -CSR® —S(O)R®, —~S(O)INH)R?, —-S(O);R?,
—S(0),NR®R®, —§(0);N=CH-NR®R’, -SO:R?, -CO,H, —-CO;R?,
—-CONR®R®, ~-CSNR®R®, -SR® or -CR¥(OH)-R’, or for C;-C;¢-alkyl, Co-
Cio-alkenyl, C,-C p-alkinyl, C;-Cio-cycloalkyl, C3-C;z-aryl or C3-C3-

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




| k|

hydr oxyal kyl , C3-Cl2-aryl, C3- C18-heteroaryl,

-(CH2) p-C3-C12-aryl, - (CH2)p C3- dg-heteroaryl,

phenyl - (CH2)P R10, -( CH2) IPGB(R1)2, - (CH2)pSOBR8 or
with the group- NRBR9, - NRBCOR9, NR&CSR9, NRBSOR9, -
NR8SO2R9, NRS8CONRBR9, NR80O0OOR9, 10 -

NR C(NH)NR R',-NR CSNR R', - NR SONROR O,

-NR SO2NROR O, - COR', -CSR, - S(OR - S(O 2R,

S(0) 2NR R9 -S03R, --CO2R, . -.-CONRR, -- CSNRR9, -SR

or - CR Cfgrently wathhyirexy, Fm-%ﬁ@ﬁ%@@%d@ﬁ%ﬂ &9 Miitpyyhe,group

one anot her St and for oxygen, sulfur or for the group
“NR' -, -~NR°RY, @mihe phenyl€s-Oro-cycloabkily Cs-Cir-2rgIRERE 15-heteroaryl,
=C=S, =SO, =S02, -C(0)o0-, - OC(O-, -S(0)0-, -0O8(O -,

- S( 0) 20- -(CHz) PG40 2-aryl andQHy),- €3-0Hekrdaryl itselfopiéxally can

- N(CONRW -, - NR CO, - R-, -NRCO0)O0-, -

CSNR-, - . _ _ X _ o o .

NR SO . l%%’tuted {n%%ﬁfe (%%‘Jg?]ﬁgsw g@'ﬁ‘; diffefently with
-NR CONR

R (0 RiloBen PR Gkt G aaliory or MG froun G o

e o e TS0 eS8 oty

12 e pe ittt o marivagens o otsuut soms

-d-C6- al i<yl oxy-d - C6- al kyl oxy,

- ( CH2) p- Gad/ot 2ardje iNterrupted GHdnPorGrore 38 =Iegroupkoin Yhe ring and/or
optionally one or more double bonds can be contained in the ring,

R? stands for hydrogen or C,-Cg-alkyl,

R’ stands for hydrogen, halogen, nitro, cyano, C,-C¢-alkyl, halo-C;-C¢-
alkyl, C;-Cp-alkenyl, C,-Cyg-alkinyl, C3-Cjo-cycloalkyl, hydroxy, C,-Cs-
alkoxy, C,-Ce-alkylthio, amino, -NH-(CH,),-C;3-Ci¢-cycloalkyl, C;-Cg-
hydroxyalkyl, C;-C¢-alkoxy-C;-Cs-alkyl, C-Cg-alkoxy-C,-Cs-alkoxy-C;-
Cs-alkyl, -NHC,-Cs-alkyl, -N(C;-Cs-alkyl)s, -SO(C,-Cs-alkyl), -SO2(C;-
Cs-alkyl), C-Cg-alkanoyl, -CONR®R’, -COR'®, C,-Cs-alkylOAc, carboxy,
C;3-Cyz-aryl, C5-Cig-heteroaryl, -(CHz),- C3-Ci2-aryl, (CHz)p- Ca-Cis-
heteroaryl, phenyl-(CHz),-R'?, -(CH2),PO3(R %), or for the group -NR°R’,
or for C,-C)p-alkyl, C;-Cg-alkenyl, C;-C p-alkinyl, C;-Cyo-cycloalkyl, Cs-
Ci2-aryl or C;-C s-heteroaryl that is substituted in one or more places in
the same way or differently with hydroxy, halogen, C;-Cs-alkoxy, Ci-Ce-
alkylthio, amino, cyano, C;-Cg-alkyl, -NH-(CH,),-C3-C)¢-cycloalkyl, Cs-

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




phenyl - (CH2~-W, - (CH2)pPG3(R")2, -NRW -NRCOR9, -
NR CSR9, -NR SOR , -NR S02R9, - NR'CONRR', - NRCOOR9, -
NR C(NH) NROR O, - NRCSNR?R @ NR SONRR O, -

NRBSO2NR R O - COR, -CSR', - S(OR8, - S(O (NH Rg,
-S(0)2R, - S(0)2NR R9, - S( 0) 2N=CH NR8R9, - SO3R,

-C02H, -C02R, - CONR R9, -CSW,,9, -SR or -
CRB(O)-R9, or for CI1 -C jo- aIkyI C2- do-al kenyl,

C2-ad o aI i nYl

G s el Gt iﬁﬁ A alRbC Gtk MG
pl aces in_the sane way or differentl EW

hydr oxy, atkyl -N(©eCeaplkshy ; S%l&gealhl) %@}%@1 Pti-Ghe
group -NR R 4, and the phen I C3- d ocycl oal kyl ,

C3-Cl12- ammapoylﬁg;@% e{GQIb&Qﬂ-Cs-alkylpﬁﬁZ?%bm@SCﬁlﬁz—ﬂbﬂ{lca-
and - (CH2)p- C3-C,8-heteroaryl itself optionally can

be subst i;phegroaryl,0(CHH}- GHID@-a?ll 20CH,))- rCﬁ@,@-h‘é&PﬁﬁrM@pheﬁyl-
differently with hal ogen, r oxy, - C6- al k

the 11 ng D! &@ﬁw%%%@ o gy
oxygen. ardh TR G Gt st o R W@’r‘ CisneR!
by one or rmre =C=0 roups |n the ring and/o

opt i onal 129d odTadr isheteropmybitssdf fptio Woa@bewhsamt@dnr)ﬁe
the ring, R2 stands for hydrogen or Cl-C o-al kyl, R3

st ands f or neyelplacesin theahmg avay ondifferently sythrhalogen, hydroxy, C;-
a-do-alkyl, halo-Cl-do-
Cs-alkyl, C;-Cs-alkoxy, or with the group -CF; or -OCF;, and the ring of
the C3-Cp-cycloalkyl and the C;-C,¢-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;-C;-alkyl,
RS, R’, R,
R?, RV -
and R'!, in each case independently of one another, stand for hydrogen or for
C,-Cy¢-alkyl, C,-C g-alkenyl, C>-C p-alkinyl, C;-Cjo-cycloalkyl, Cs-C;2-
aryl or C3-C,g-heteroaryl that is optionally substituted in one or ﬁom
places in the same way or differently with hydroxy, halogen, C;-C»-
alkoxy, C;-Cg-alkylthio, amino, cyano, C-Cs-alkyl, -NH-(CHz),-C3-Cio-
cycloalkyl, C3-C g-cycloalkyl, Cy-Cg-hydroxyalkyl, C,-Cs-alkenyl, C2-Cs-

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




al kyI , @2-d o-al kenyl, C2-d oalkinyl,

o- cycl oal kyl hydroxy Cl - Co6- aI koxy,

-aWwl thio, am no, - NIﬂ-ﬁ(CHZ)p C3- Q() cycl oal kyl ,
5- hydroxyal kyl, ( -C6-al koxy-( - Cs-aAyl,

- al koxy-( - C6- al koxy G- Co6-al kyl, -

NHCI Ce-al kyl, - N(Cl-C6-alkYl)2, - SO(Cl-C6-alkYl). -
SOZ(CI- C6- al kyl), C-0C6-al kanoyl, - CONRR9, - COR O

S nateb g et %ﬂﬁ%@q@)zz %(f)cﬁ]-cﬁ-al%%cl Cer

C3 CI'S- heteroaryl 0\{\1 &{ 6)10 : (]WCHZVCB

or for takyhy GUEG'HNF@‘B’LR@, B R C.(ﬁ?@a 1Q¢c, carboxy,
Q Cto-al kenyl, C2-Co-alldnyl, C3-d o-cycloalkyl, C3-
C12- ar Yl G¥Ci528ry0 G-Ciebeateroanyl; H(CGhje Co-€1satyb t{GHi)e €3iGs-
one or nore places in the sane way or differently wth

hydr oxy, hBiéhﬁﬁﬁ nphef;jrl- @@hﬁ,tk‘éx 199 ok whthihégroup
2 PN Lo pr

am no, cyano, C3-Cl o-cycl oal kyl,

- coral K nyﬁa'%?‘“&ﬁf%@ ‘?k?ﬁd"@“&*‘”ﬁﬂ%%%e”y'
g:: k)C/IB °! %@ﬁ%1@¥2'arﬂ and '?&ﬁ)ﬁp'c3 Cls-i'_llcieroaryl itself

SO C1- C6- al kyl), - SO2( Cl- C6- al kyl ), Cl1-C6- . al kanoyl, -
CONRBRO, opn@@ﬂir carche gybstititedyh oREOT TeQfE PRGS indhe same way or
Cl2-aryl, C3 Cl8-heteroaryl, -(CH2)p- C3-Cl2-aryl,

_(CHR) p- diFBeraitB- with balogeny hydrtye6y-Co-albyR r-GR2:0koxy, or with the
(CH2) pPGB(R10)2 or with the group NRBR9 ; and the
phenyl,  ofSpCEP; 6 OCR)| daidl the fisg 611 25-@ybycldalkyl and the C,-Cio-
ClS—heteroaryI ’ -(CH2) P C3- Cﬁg aryl3 lanyd - (CH2) p- e
C3- C18- hejigf Qﬁﬁc)ﬁlallj( LafdelinfRRUpRABY bife &aford RitRIges ldxgiknd/or

in one

Q

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 O to 8, and
n and p stand 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 or thiophenylene,

B stands for a bond or for C,-C);-alkylene, C3-Cg-cycloalkylene or C3-Ciz-




or nore places in the same way or differently with

hal ogen, hydroxy, Cl- C6-al kyl, Cl-C6-al koxy, or with
the group -CF3 or -OCF3, an&*the ring of the

C3-d o-cycl oal kyl and the d -Cl10-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 nor e
=C=0 groups in the ring and/or optionally one nor e

possi bl e _doubl g bonds contained int

v ands. 1 APIgdB LIRS RS ‘Pd&"‘tﬁcf’ré'i“’r{‘ifi’ﬂ"ﬁé“ “%fame
R8, R9, RlO Iy and R11, i.n each case in e ent y. of
one anot e or differantly grithHpdrasgehi-6 ﬁ‘aﬁ%lp Cy F |or
C2- Clo- al kenyl, C2-C10-al ki nyl, C3-Clo- cycloalkyl,

C3- Cl12- a«?hhﬁKhRﬁrC 18-heteroary| that is optionally
substituted in one or nore places in the sane way or

di f DesRY| v eatt dasbitdegetidentlyaifoge Anotlel; stind-fopbs@wy or for the
C1- C6- al kyl t hi o, an1no cyano, Cl-C6- aIkyI

- NH (CH2 0-_ K V.C 9
L T2ARERLY, o) Kidone SN aRENK,
iy alp &g:lée%h %& gdg%%?yer@f oégncignoé@q{,ﬁtand for hydrogen,
-NHCl C6- al kyl , . - Cl C6- al kyI
S0(C1- obslgERy i, NN -Er-ColatoryLe -
CONRBR9, - COR1, C1-C6- aI kgyl QAc, car boxy,
alkyloxy or -S(0),NR’R’,
R? stands for hydrogen,
R’ stands for hydrogen, halogen, cyano, C;-Cj¢-alkyl or -CONRBRg,

R* stands for hydrogen,

and R'', in each case independently of one another, stand for hydrogen or for
C1-Cyo-alkyl,
m stands for 0 to 4, and
P stands 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,

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




C3-Cl2-aryl, C3-C8- heteroaryl, -(CH2)p- C3-Cl2-aryl,
-(CH2)p C3-C18- heteroaryl, phenyl-(CH)P R10, -

(CH2) RPGB(R10)2 or with thelgroup NR8R9, and the
phenyl, C3-d o-cycloal kyl, C3-Cl2-aryl, C3-C18-
heteroaryl, -(CH2)p C3-Cl2-aryl and -(CH2)p
C3-Cls-heteroaryl itself optionally can be substituted
in one or nore places in the sane way or differently
wi t h hal ggen, dr oxy, - C6- al kyl,  Cl-C6-al koxy, or

wi t h thelsww&dwﬁgma 17907 TR plaes ip thfgsagte way or
C3-C O-cycl oal kyl and the Cl1-C o- alkyl optionally can
be i nt er differentiytwitlohirexy, FoCe-alkivl, iGadearhydoxyelsl etnd/ or
sul fur atons, and/or can be interrupted by one or nore
=C=0 grou@{stl)SQR he ring and/or optionally one or nore
possi bl e doubl e bonds can be contained in the ring, m

stangds f Qfanfs foisoﬁyage%gfor%@@gu;p -CONRRY, oo, NR3I & 6, as

wel | as isoners ast ereoners, enantiomers and salts
t her eof ﬁe@ R pecially effective. Those conpounds of
gener al fo i( in which A stands for phenyl ene or

22‘23&?&3%%%&%0@5%333 R EpRRELer c3 c12 14

R! and R’, in each case independently of one another, stand for hydrogen, amino,
halogen, nitro, C;-Cs-alkyl, or for the group -NR®R’, -C,-Cs-alkyloxy-C;-
Cs-alkyloxy or —S(O)zNRBRg,

R? stands for hydrogen,

R} stands for hydrogen, halogen, ¢yano, C,-C¢-alkyl, or -CONRSRg,

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 0 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,-Ce-

hydroxyalkyl or -(CH;)SO:R?,




arylene that is optionally substituted in one or nore
pl aces in the sane way or differently wth hydroxy,
Cl- C6-al kyl, Cl-C6-hydroxyallRyl or -(CH2) SOBR8 , X
and Y, in each case independently of one another, stand
for oxygen or for the group -NR'-, - NRL1(CH2)-, -
CONR8-, - SO2NR8- or - NRBCONR9-, Rl and R5, in each
case i ndependently of one another, stand for hydrogen,

hal ggen, ni AL ) s NRS R, 9
1380 o By ofictdr Rl el SCRNR SENEONR
stands for rqgen, tands for hydrogen, hal ogen,
cyaﬁg, Cftap@g’-rggfi&]?“ R%Rﬁ ©ONRSR9, R4 stands for
hydrqgen, (,R8, R9 and Rll, in each case independently
of dheandRot inenach ease independentlynioge anather yandder ydsogenkarmino,
m stands for O to 4, and p stands for 0 to 6, as well
as i sonerhalogeh,astresefonthe groupe:sed),N&RY,s and salts
thereof, are especially effective. Those conmpounds of
gengg?al  fsphBdHoR hixdebger,n Whi ch

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;-C;z-alkylene,

X stands for the group -SO,NR%-,

Y stands for the group NR!L,

R} stands for halogen,

R, R%L R4 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,

are selected.




A stands for phenylene, B stands for a bond or for Cl-
Cl2- al kyl ene, cycl ohexyl ene or phenylene that 15 is
optionally substituted in oh® or nore places in the
same way or differently wth hydroxy, Cl-C6-alkyl,
Cl- C6- hydroxyal kyl or - (CH2) SOBR8, X stands for

oxygen or for the group - CONR8-, - SO2NR8- or -
NRBCO\|R9 Y stands for oxygen or for the group -
NR11- and RS, in each case mdependently of one

anotlh#as al%‘t fonnd that conrausgeef sesrrbiormulal| ogen, nitro,
Cl-C6-al kyl, or for the group NR3R9,
-Cl-CB-aIkonxy-CL- C6- al kyl oxy or -- _S(O 2NR8R9, R2
stands for hydrogen, R3 stands for ) g? , hal ogen,
cyano, Cl- CLo-al kyl, or - CONRSRO9, ds for
hydrogen, R8, R9 and Rl11l, in eagh-{3gsé) i ndependently of
one anot her, stand for hygdroge nmet hyl or

i sobutyl, mstands for 0 9 ands for O to
6, as well as isoners, diasyereoners, <?tioners, and
salts thereof, n

M,

in which

A stands for C;-C,-arylene or C3-C,g-heteroarylene,

B stands for a bond or for C;-Cz-alkylene, C;-C)z-alkenylene, C,-C;5-
alkinylene, C;-Cs-cycloalkylene, C3-Cip-heterocycloalkylene, C3-Cia-
arylene or C;-C s-heteroarylene that is optionally substituted in one or
more places in the same way or differently with hydroxy, halogen, cyano,
nitro, C-Ce-alkyl, C,-Ce-alkenyl, C;-Cs-alkinyl, C3-C,o-cycloalkyl, C-Cs-
hydroxyalkyl, C3-Cyz-aryl, C3-Cs-heteroaryl, -(CHz)p-C3-Ciz-aryl,
-(CHg),-C3-Cis-heteroaryl, phenyl-(CHz),R "%, -(CH;),PO3(R'®), or with
the group-NR®R’, -NR®COR’, -NRECSR®, -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’, —-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




are selected. In addition, those conpounds of general
formula (1), in which A stands for phenyl ene, B stands
for a bond or for CL-Cl12 -allkylene that is optionally
substituted in one or nore places in the same way or
differently with hydroxy, Cl-C6- hydroxyal kyl or

-(CH2) SBR8 , 16 X stands for oxygen or for the group
- SO2NR8- or - NRBCONR9- , Y stands for the group -NR

1-, RL and R5, in_eagh $e, | endently of on _
anot her, I}%rttgﬁgmler_iﬂﬂ/dr'ﬁBeﬁ)," '%ﬁﬂ % %ﬁa#ogg‘io’ ﬁ?“t:ﬁo_%(?’
for the group - gé.O)ZNRSRQ R2 stands for F)ydro en, R3
stands. f GEOREHSGH ICKYar(O)Or O QNS Op O P Glon,
R8, RO and Rl11l in each case stand for hydrogen, apnd m
st ands f eCODIR%g -NRBGQ-,\AQCDW-J'NRE@@O',GGSWF, eNRECS-,
enantioners and salts thereof, are selected. In

\r;zlr f: ihc g\ | apCSNRSS ENREDFO UNYONRE-, IRRESG, -SONRIL aNRFIO,-] N
-NR]CONR’-, -NR®CSNR’-, -NRSONR’-, -NR*SO;NRg-,
-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, ¢yano, C;-Cs-alkyl, C;-Cg-alkenyl, C;-Cs-alkinyl,
C3-Cyo-cycloalkyl, C3-Ciz-aryl, C3-C 3-heteroaryl or for the group -(CHz)p-
C3-Cia-aryl, (CH,),-C3-Cyg-heteroaryl, phenyl-(CHy),-R'°,
-(CH2),PO3(R'",,, -NR®R®, -NR®COR’, -NR®CSR’,
-NR*SOR’,-NR*SO,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’, —-SO3R®, -CO,H, ~CO,R®, -CONR®*R’,

—CSNR®R?, —SR® or -CR}OH)-R’, or for C,-Cio-alkyl, C-Co-alkenyl,
C,-Cp-alkinyl, C3-Cio-cycloalkyl, Cs-Cyz-aryl or C3-C,g-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, C3-Cy-cycloalkyl, C3-Cz-aryl, C3-Cig-heteroaryl, -(CHz),-Cs-Cio-
aryl and -(CHz),- C3-C)s-heteroaryl itself optionally can be substituted in
one or more places in the same way or differently with halogen, hydroxy,

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




B XY R3 stands for thiophenylene, stands for a bond or
for Cl- Cl2-al kylene, stands for the group - SO2NRS8-,
stands for the group - NR1119 stands for hal ogen, R,
R2, R4, R5, R8, RO and Rl1l in each case stand for
hydrogen, mstands for O to 2, as well as isoners,

di astereoners, enantioners and salts thereof, are
selected. 17 It was al so found that conpounds of

general farmla.| i ich st.ands . for C3-(C12 -aryl ene
o ot riarisSlouk e e G ity onpica 64 pecrupted
Cl-Cl12 -al kyl ene, C2-C12 -al kenyl ene, C2-Cl2 -
al ki ny| ey one gBmOE: nitfegenadigerans/oregifiaratoms and/or can be
het er ocycl oal kyl ene, C3-Cl12 -

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,-C,g-alkyl,

R stands for hydrogen, halogen, nitro, cyano, C;-Cjg-alkyl, halo-C;-Ce-
alkyl, C;-C,g-alkenyl, C»-C g-alkinyl, C;-C,¢-cycloalkyl, hydroxy, C,-C¢-
alkoxy, C,-Ce-alkylthio, amino, -NH-(CH,),-C3-Cio-cycloalkyl, C;-Ce-
hydroxyalkyl, C;-Cg-alkoxy-C,-Cs-alkyl, C-Ce-alkoxy-C,-Cs-alkoxy-C,-
Ce-alkyl, -NHC,-C¢-alkyl, -N(C-Cs-alkyl),, -SO(C,-Ce-alkyl), -SO2(C;-
Cs-alkyl), C,-Ce-alkanoyl, -CONR®R®, -COR'®, C)-Cs-alkylOAc, carboxy,
Cs3-Cyz-aryl, C;3-Cis-heteroaryl, -(CH;),- C3-Cya-aryl, -(CHa),- Ci-Cis-
heteroaryl, phenyl-(CHz)p-Rlo, -(CHz)pPOg,(Rm)z or for the group -NR*R®,
or for Cy-Cyp-alkyl, C,-Cjp-alkenyl, C;-Cp-alkinyl, C3-Cyo-cycloalkyl, Cs-
Cyz-aryl or C;-Cg-heteroaryl that is substituted in one or more places in
the same way or differently with hydroxy, halogen, C;-Cs-alkoxy, C;-Ce-
alkylthio, amino, cyano, C;-Cs-alkyl, -NH-(CH;),-C3-C)¢-cycloalkyl, Cs-
Cie-cycloalkyl, Ci-Cs-hydroxyalkyl, C,-Cg-alkenyl, C;-Ce-alkinyl, C;-Cs-
alkoxy-C;-Cs-alkyl, C;-Cg-alkoxy-C,-Cs-alkoxy-C;-Ce-alkyl, -NHC;-Cq-
alkyl, -N(C,-C¢-alkyl)s, -SO(C,-Cg-alkyl), -SO2(C,-Ce-alkyl), C;-Ce-
alkanoyl, _CONR®*R’, -COR", Ci-Cs-alkylOAc, carboxy, C3-Cz-aryl, C;-
Cig-heteroaryl, -(CH;),- C3-Cjz-aryl, -(CHz)p- C3-Cg-heteroaryl, phenyl-

(CH2),-R"®, -(CH,),PO3(R'®), or with the group ~-NR®R’, and the phenyl,




arylene or C3-Cl18- heteroarylene that is optionally
substituted in one or nore places in the sane way or
differently with hydroxy, h3%ogen, cyano, nitro,

d - C6-al kyl, C2-C6-al kenyl, C2-C6-al ki nyl,

C3-d o-cycl oal kyl, Ci-C6- hydroxyal kyl, C3-Cl2 -aryl,
C3-Cl8-heteroaryl, -(CH2)p-C3-Cl12 -aryl,

-(CH2) p- C3-C18- heteroaryl, phenyl-(CH)p R1,

-(CH2) pPCB(RI 0 rrwith th oup- NR S, :
NRBCSRO, %3@%@@&1%5@@1' & %mﬁ%ﬁ&gﬁﬁgﬂg&é@m land
NR8C( NH) NROR1, NRSCSNRIR10, NR8SONRIRL, NR8SO2NRIR14,

- CORE, - Ceféd)sCef-meheteraany) tself optionadiy opn Riestituteddp gpgor
-CO2R8, -CONRBR9 , --CSNRSR9, -SR8 or -CR8(OH) -R9,

X and Y, riore phcés indlesamederyen differéntlyofithoimtogendiydenxy, C-Ce-
stand for oxygen, sulfur or 18 for the group =NR 1,

-NR110O - a1 Cf.-alko Zhﬂr(e]g:@ EEsor £, artddBe ring of the
(OO, - (’)o- (O - -5(0)20- -05(0) 2-,

- CONRS-, s

. NRCS. Cs%g%ﬁ@mkﬂm%@? €. sy ey ¥ Rbrupted by

- SCNRB-, - NRSSCP-., - NRSCSN

N5 SONR.01e OF RIS RESS: oxvsem%féymwgmaﬁ AR PEAP 8 No-

R and R5 in each case i ndependently of one another,
stand f orMtRIFHPtEEBYIONE PRIBRIS ﬂﬂ%@%w the,ripg and/eroptignally one

Cl - C6-al kyl, G -C6-al kenyl, C -C6-alkinyl,
or more possible double bonds can be contained in the ring,

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

R% R’R%,

R’ R

and R", in each case independently of one another, stand for hydrogen or for
C,-Cio-alkyl, C;-Cp-alkenyl, C,-Ciq-alkinyl, C3-Cio-cycloalkyl, C3-C)2-
aryl or C3-Cs-heteroaryl that is optionally substituted in one or more
places in the same way or differently with hydroxy, halogen, C;-Ci2-
alkoxy, C;-Cs-alkylthio, amino, cyano, C;-Ce-alkyl, -NH-(CH2),-C3-Cio-
cycloalkyl, C3-C o-cycloalkyl, C,-Cs-hydroxyalkyl, C;-Cs-alkenyl, C,-Ce-
alkinyl, C,-Cs-alkoxy-C,-Cg¢-alkyl, C;-Cg-alkoxy-C;-Cg-alkoxy-C,-Ce-
alkyl, -NHC,-Cs-alkyl, -N(C;-Cg-alkyl)s, -SO(C,-Ce-alkyl), -SO2(C1-Cs-
alkyl), Cy-Cg-alkanoyl, -CONR*R’, -COR"?, C,-Cs-alkylOAc, carboxy,
C3-Ci2-aryl, C3-Cg-heteroaryl, (CHa),- C3-Cyz-aryl, -(CHz)p- C3-Cis-

heteroaryl, phenyl-(CHz),-R'®, -(CH2),PO3(R'®); or with the group




C3- C10-cycl oal kyl, C3-Cl2-aryl, C3-C s-heteroaryl or
for the group - (CH2)p C3-C 2- aryI -(CH2) P

C3-Cl 8-heteroaryl, phenyl - (@H) p- Rl -( CH2) pPO3( R10) 2,
- R8R9, - NR8C(P9, NR8CSRO9, NR8 SOR9,

NR8SC2R9, - NRBCONROR10,  NRBCOOR9, NRBC( NH) NROR1,
RBCSNROR 4, - NRBSONROR O, NR8SO02NRORt 0, - CORE, -
CSR8 S(O) R8, - S(0)2R8, - S(0)2NR8R9, - SMBR8, -
CR8( OH) - R, mﬁﬁh@he&&ecappmy% 18365 -awie‘?wls-

C2- C10- al ki nyl, C3-C10-cycl oal kyl -Cl2-aryl or

G- IS, hdtsrdsaly {Chbiat Ci-rr-argisst - (GHobeC- G achleromy il

places in the sane way or differently wth hydroxy,
Cl1- C6- al loptignallyahn be sybsptueadyih one onhore pldces oprthbeigame way or
NR3R4, and the phenyl, C3-C o- cycl oal kyl, C3-Cl2-aryl,

C3- C18- lufr&emBy/ With halogdal BydRoxy3 CLb-alad, Xt -@PalkoxyChPwith the
C3- C18- heteroa%l its éf o%tl)grs;a 'y gg’% ble@t'gubstltut ed

"'t R"Egl St Bt 50 bt b fing B 5 @%;alo-aﬂ%%@éﬁ?*h%ﬁ-
i 3, [ f th
G- 4 O oy ﬁ@k«}ﬂtw@%@wﬁ%ﬂ@f@“ﬁxt ForgHAT BHEDERY st
be interrupted by one or nore nitrogen, oxygen and/or

sul fur atader sy glomsaandier can he itermptesbypeoR @105 =HoPe

=C=0 groups in the ring and/or optionally one or nore
possi bl e gieupsliretheaingsnd/anoftioneliynore orenbre podsibde doublys 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, overcome the

known drawbacks.

In particular selected therefrom are compounds of general formula (I), 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;-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 —SOzNRng,

R? stands for hydrogen,




R2 stands for hydrogen or Cl-ClO alkyl, R3 stands for
hydr ogen, hal ogen, nitro, cyano, Cl-Cl O alkyl,

hal o-Ci -C o- alkYl, C2-Cl@alkenYl, C2-ClQalkinYl,
C3-d o-cycl oal kyl, hydroxy, C-C6- al koxy,

Cl - C6-al kyl thio, am no, - NH (CH2)p-C3-ClO CYA Qal k' yl
Cl -C6- hydroxyal kyl, G -C6-al koxy-( -Cs-al kyl,

Ci C6- al koxy Cl - C6-al koxy-g - C6-al kyl,

e L FRTIEMDE 1 He S TN

COR O C-C6-alkyl CAc, carboxy, C3-Cl 2-arVl,

C3-d g- heCé}Ni%uRyl _ (CH2)g- C3-Cl2-aryl, -(CH2)p7
-Cl 8 8p9, het eroaryl phenyl - (CH2)rR O

- ( CHP) pPGRGE for Rydogdmor the group -NR , or for

d-do-alkyl, C2-d o-alkenyl, CZCIo al | dnyl ,

d
C3- (ﬁsqngy{dlgﬁgd%kh drdgenCl2- arYl or C3-C 8- het er oaryl
that is substltuted |n one or nmore places in the same

way rd's%%ﬁ?&&géét&cﬁ E[l@’o’ hal ogen,

- aI KoX am no, cyano,

c

Cl - C6-al k NH- )p7CS g o-cycl oal kyl, C3-

Cl n(’:ycl 6éf‘ﬂ§/f°r ‘C&% hyd: roxyal kyl, C2- C6- al kenyl ,

C2- C6- al ki ny - al koxy-d - C6- al kyl

a - - al ﬁmgls fqrﬂct,@ﬁal koxy- O - 06-al kyl , - NHCI - O6-

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

S @s m@ﬂ-aalidoiﬂe)s, diz€iR{cChefsGermntiythrs ahd salis theradfkanoyl ,
-CONR k, - COR10, C-C6-al kyl OAc, carboxy,

C3-
- @ oo U el b Mgt

mgeﬁ]'\(gi'%% hserBE) ggsr?{/lﬁt?a:@qu&gf(l&%gec%ut %&1&&9@ 18 kR eSS

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, . Tetrahedron 1985, 41, 3569. (d)




i

20 C3-Cl10-cycl oal kyl, C3-Cl2-aryl, C3- C1S-heteroaryl,
- (CH2)P C3-Cl 2-aryl and -éCHQ)p C3- Cl18- heteroary
itself optionally can be su 3tituted in one or nore
places in the sane way or differently wth hal ogen,
hydr oxy, 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 Cl-Cl0-al kyl optionally can be interrupted by

one or re nitro .0 en. r and/ ar
T R G e B R A O S T e
ring and/or qptionally one._.or nore possjhle double
Tatraheror A It ADretelinF- Lirbigsi iy, CRamel R or
hydr ogen, hal ogen or C -C4-alkyl, R6, R7,Rg R9, Rlo
and Teeprodutiemefthe asrapiunds ptgerenat foymula Iapeording tchibe jnvention
stand for hydrogen or for Cl- Cl10-al kyl, C2-
caflb@ carrike Bt quidkly afdlOiiabdey gydd yi€lds byt rihg@ldsatelsyd the 2-position
C3-Cl12 aryl or C3-C 1 g-heteroaryl that is optionally
4 ame way or
B s e S ARSI L
Cl-Cg-al kyl thi g, ani , C-C6-al kyl, -
N et s ARy IR S 5! 70 8 ol omt iyt
Cl- C6- hydr oxyal kyl , C2-C6-al kenyl, C2-C6- al kinyl, Cl
- C6- al koxy-C I -C6-al kyl, C 1-C6-al koxy-C | -C6-al koxy-C
1-C6- al kyl, -NHCI-C6-al kyl, -N(Cl-C6- al kyl)2s -
SQ(Cl - C6- al kyl ), - SO2( C1- C6- (RS),.

R,
R\
N
H
(X),
i /
“|/l§N 0
R‘)\‘y'\(Y)n
R3
(VIIN)

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, being cyclized with a suitable acid to

compounds of general formula I, or




al kyl), Cl-C6-al kanoyl, - CONRSR9, -COR1,
Cl- C6- al kyl OAc, carboxy, C3-Cl2-aryl, C3-Cg-heteroaryl,
-(CH2)p C3-Cl2-aryl, -(CH2)pP4 C3-Cl18 heteroaryl,
phenyl - (CH2) p-R10, - (CH2)1, PG3(RLO)2 or with the group
21 - NR8R9, and the phenyl, C3-d o-cycloal kyl,
C3-Cl2-aryl, C3-C18- "heteroaryl, -(CH2)p- C3-Cl2-aryl
and -(CH2) p-C3-Cl18-heteroaryl itself optionally can be
bstituted in one or nore places in the same way or
wef.c it preguisprs iof gencsd dormuld dKbxy, <l - C6-al kyl, C |
-CB al koxy, or with the group -CF3 or -COCF3, and t he
ring of the C3-Cl O cycl oal kyl and the Cl- C O al kyl
optionally can be interrupted by one or nore nitrogen,
oxygen and/or sulfur atons, anﬂﬂor QN be interrupted
by one or nore =C=0 groups in tyhe 'ig and/ or
optionally one or nore possibl e Atofibl e bonds can be
contained in the ring, msta 0to 8 and n and
p stand for O to 6, as wel 104s ETs,._di ast er eoner s,
enantionmers and salts thereof, overcome (Phe known
dr awbacks. In particular-;f;ected therefrpm are

conpounds of general formufa (1), in mhl A stands
for phenyl ene or thiophen SRS or

Cl -Cl2-al kylene that is fptirinally sup uted in one
or nore /,

R* ),

(IX)

in which 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, 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(II[)C] or Sn(I[}Cl.




places in the sane way or differently w th hydroxy,
Cl-C6-al kyl or C1 -C6- hydroxyalkyl, X and Y, in each
case i ndependently of one aRdt her, stand for oxygen or
for the group =NR', - NRBCO, - CCNR8-, - SO2NR8- or -
NR8SO2-, Rl and R5, "in each case independently of one
anot her, stand for hydrogen or for the group -
SCQNR8R9 R2 stands for hydrogen, 22 R3 stands for

o7 ol BB, 6 PN PO SO, LeCHermpl el o

st and for hydr ogen, R9 stands for hydrogen or
sulfopylexygrpup, sushsashesing. shloging,premingrigdines mﬂ@aomnﬂom

6, as well as isoners, diastereoners, enantioners and
toluahd-4-solfmrydody, ﬂrfﬂlmfmqﬂl)dsilltbnjrloxy, efc. t he co npounds of

general formula | according to the invention is not

des @k Bffizatidie adidd thef ark Sscddkd, fExMMpleddtitabie %s;llsvactcrs such as
known met hods. The structural determ nation of the

ﬁgﬁlg &é’i&é }zu(:g)ag Eﬂtﬂ’[}%@%ﬁmwgeﬁgﬁmld? @%r?@afétgérgaglc acids

such as acgg(), amt.lil,zflorrmc acllfi, BBr;; mefal %ts such as Ti(IINCI, Sn(INCI, Lo(TIHOtf,
etc.

The intermediate products of general formulas II, III, IV, V, VI and VII,
preferably used for the production of the compounds of general formula I according to

the invention
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Acta 1926, 9, 249) in 1926 marks the begi nning of the
chem stry of macrocyclic conpounds. In general,
medium (8- to | | -nenberedPbéand | arge 12-nenber ed)
rings are referred to as macrocyclic conpounds. The
establ i shed processes for synthesis of mnmacrocyclic
conpounds are partially based on ring enl argenent
reactions (Hesse, M Ring Enlargenent in Organic
Chem stry, VCH, Weinheim 1991), and nore rarely on
ring contractions (Hayashi, T. J Og. Chem 1984, 49,
23 26). The nost frequently used nethod is the
cyclization of bifunctional acyclic. b ecursors
(Revi ews zur Synthese von Macrocycl gn [ Reviews on

the Synthesis o( ocyclic Cbnpqu SiN (a)
Roxburgh, C. J. %&T qﬂEﬂqpn . (b) Meng,
Q Top. Curr. Chejn iéb 8 grson, L
Tet r ahedr on (R98 35 &y 23 Masanune, S. Angew.

Chem [ Appl i ed Chem'syry] RE977, 89, 602R*(e) Nicol aou,
K. C Tetrahedronfl1977, 33, 683. (f) Ruggli, P

Li ebi gs Ann. ChemD1912, 92). The production of the
conpounds of general formula (IVccording to the
invention can be carried out quickly and with very
good yields by the ring closure via the 2-position of
the pyrim dine of acyclic precursors of Fornmula (VIII)
or (I1X), by a) conmpounds of general fornula VI (X) 11
Mh

RS
(R N” N

(V)

(R9),, O N |
JWowes
(RY),, T/.\T/H/LR
R




(MI1I) inwhich R, R, R3, R4, R5, X Y, A B, mand n
have the neanings that are indicated in general

formula |, and L stands for2a | eaving group, being
cyclized with a suitable acid to conpounds of general
formula I, or 24 b) the acyclic precursors of general

formula (IX) n (Y) inwhich R, R3, R4, R5, X Y, A B,
m and n have the nmeanings that are indicated in

general formula I, and L stands for a | eaving group,
first being redB®ed to anmine formin aEuitabIe

sol vent and a suiktabl e reduci ng agent V> Cuntil

refluxtakeos_{1 | ade gnd then the i ntelie
am ne bei ng c);)‘c to Ji he dorgpounds Qf
formula |I. The predlCiNON"R he /0
formula | accordipg té theljnventiond, islalso the
subject of this i nvent i on. RSui t abl eRsol VRnts are, for
exanpl e, sinple ketones, such as acetone; al cohol s,
such as, (Ed&" et hanol Inbut anol ; esters, such as,
for exanple;'ethyl acetate; aromatic solvents, such
as, for exanple, toluene or benzene, as well as polar
aprotic sollednts, such as acetonitrile, DWVSO, DM or
N- et hyl pyrrolidines or mxtures of these solvents,
inavtéch R WREIRY, RS, RIGEP(R'OM, B anbnédiave Bainteahings thetare imdigated in
agents are, for exanple, Ti(IRdO or Sn(ll)d.
general formula I and D stands for -NH;, NAc or —-NQ;, q stands for 1 to 12, U stands for

group —OH, -CO,H, -CO;-C1-Cg¢-alkyl, -SO,Cl, -SO;F, -SO;H or

_E>/—O

and W stands for the group ~OH -OH, -CO,H, -C0,-C1-Cs-alkyl, -SO,Cl, -SO,F or

(= -NHZ)

-SO3H,
as well as isomers, diastereomers, enantiomers and salts thereof, are also subjects of this
invention.

In particular, preferably those intermediate products of general formulas II, IIL,
IV, V, VI and VII are used, in which

A stands for phenylene or thiophenylene, and

R', R R R R5, R®, R and m have the meanings that are indicated in general
formula I, and D stands for -NH;, -NAc or —-NQO,, q stands for 1 to 12,

u stands for the group ~OH, -CO,H, -CO,-C1-Cg-alkyl, -SO,Cl, -SO,F,

-SOsH or




25 Leaving groups in the neaning of L are defined as,
for exanple, a halo- or sulfonyl oxy group, such as
fluorine, chlorine, brom ne28iodine,
met hanosul f onyl oxy, tol uene-4-sul f onyl oxy,
trifluoronethylsul fonyl oxy, etc. For cyclization, acids
that are used are, for exanple, suitable Lew s acids,
such as inorganic acids such as hydrogen chl ori de,
hydrogen brom dg, sulfuric acid; organic acids such as
acetic acid, foNmi c acid, BBr3; netal salts such as
Ti(rrrya, sn(l Cb, Ln(l11yaf, etc. The

uc

i nternmedi ate pr s of /A raI formulas 11, 11, 1V,
V, VI and VII, Opreferaf Qed for the production of
t he conpounds of general \&==t/nul g_lI ordi,pg to the

invention (R 26 (R (RL (V) (R' 2 | oder
w stands for the group —-OH —OH, -CO;H, -CO,-C1-Cs-alkyl, -SO-CI, -SO,F

or -SO3H,

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 (CDKs), 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




[or] inwhich R, R, R3, R4, R5, R8, R', A  Band m
have the neanings that are indicated in general
formula | and D stands for 2RH2 , NAc or -N2, ¢ stands
for 1 to 12, U stands for group -OH, -CO2H,

- 02- C1- C6-al kyl, -SQ2Cl , -SQ2F, -SBH or H -N (=
-NHZ) and Wstands for the group -OH -OH, -CO2H ,
-C02-C 1-C6-al kyl, - s@Cl, - SQ2F or -S03H, as well

S . s, , di astereqgner enanti oners. an alrs. .
subit GIFT il deViatS SRk i Gl chmpsiagtviso B it B prain

particul ar, preferably those internedi ate products, of

genekhg|entry i thece]l cycle and the passagg thrpugly g “vestrictipn poigtsy

in which A stands for phenylene or thiophenylene, and
wikch mizgks tiRSindépendéRise ofRB cel Rdm durthemptoswtle sighals fordind cogpletion of

that are indicated in general forrmula I, and D stands

o} i e MR S MDD
Cﬁf@)_cch 'c%ﬁx@sr. B dsbential substrate of these CDK complexes is the
retinoblastoma protein (Rb), the product of the retinoblastoma tumor suppressor gene.
Rb is a transcriptional co-repressor protein. In addition to other, still largely little
understood mechanisms, Rb binds and inactivates Rb transcription factors of the E2F
type and forms transcriptional repressor complexes with histone-deacetylases (HDAC)
(Zhang, H. S. ef al. (2000). Exit from G1 and S phase of the cell cycle is regulated by
repressor complexes containing HDAC-Rb-hSWI/SNF and Rb-hSWI/SNF. Cell 101, 79-
89). By the phosphorylation of Rb by CDKs, bonded E2F transcription factors are
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 8-
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).
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the CDKs in a proliferating cell is relatively constant, the amount of the individual
cyclins oscillates with the passage through the cycle. Thus, for example, the expression
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 CDK 1, while, by contrast, the families of Weel/Mytl 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
(CKlIs), the protein products of the p21 gene family (p21, p27, p57) and the p16 gene

family (p15, pl6, p18, p19) is very significant. Members of the p21 family bind to cyclin
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ot her nmenbers of the CDK enzyne famly. One of the
latter, CDKS, is distinguidhed in that it has an
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genomic integrity of the cell and can trigger either a stopping of the cell cycle
progression or apoptosis. In this case, the transcriptional activation of the expression of
the CDK inhibitor protein p21 by p53 plays a decisive role. A second branch of the G1
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. ef 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.
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ATM (inactivating mutations) or cdc25 phosphatases (over-expression).

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).
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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




suppressor gene. p53 is activated after detection of
changes in netabolismor the genomc integrity of the
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cycle progression or apoptosis. In this case, the
transcriptional activation of the expression of the
CDK i nhibitor protein p21 by p53 plays a decisive role.
A second branch of the G1 control point conprises the
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(CycD) protein degradation. The second group of genes,
CAHLEResES B T(RCT RS, WedBULd | Eiiket Red BHRI70%85! $000; Wood et al.,
Cancer Res. 60, 2178-2189, 2000) resulted in a reduced tumor growth and a reduced
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, CDKS5, CDK6, CDK7, CDK38
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,
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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 glomerlonephritis, 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;




neur odegenerati ve di seases. The nmechani sns of the cel
cycle regulation, their changes in diseases and a
nunber of approaches to devé op inhibitors of the cel
cycl e progression and especially the CDKs were al ready
described in a detailed summary in several publications
(Sielecki, T. M et al. (2000). Cyclin-Dependent
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preservatives, stabilizers, wetting agents or emulsifiers; salts for changing the osmotic
pressure or buffers.

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.




receptor system |n pathological situations that
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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;




chenot her apy agent-i nduced al opecia and nucositis,
Crohn' s di sease, endonetriosis, fibrotic dlseases
hemangi oma, cardi ovascul ar é?seases i nfectious

di seases, nephrol ogi cal diseases, chronic and acute
neur odegener ati ve di seases, as wel | as injuries to
nerve tissue, 35 viral infections, for inhibiting
reoccl usi on of vessels after balloon catheter

Béiﬁeﬁ%‘dﬁacaﬁéla%Q?S‘:a%@éﬁﬁ@ ATUBfEn R U Rbe AR,
RO R RPN FEToSRR BB SEibPE (RBFMePItinte

contact dermatitis, whereby cancer is defined as solid
ang glamesulopathyir or netastasis growth, Kaposi's sarcona

Hodgki n' s di sease, and |l eukema; arthritis is defined

as rchfonicdenralegérichdtive diseasey sre defimawe Huatingtde'$s dikedle,as

di abetic retinopathy, and neovascul ar gl aucong,;
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and Itiple sclefosis; fibrotic diseases are defined
m@g clrrh03|s of the I|ver nmesangi al cell proliferative
Séases, and arterlosclerosis; i nfectious diseases are

defined as i seases that are used, uni cel | ul ar

par &€ @g?rogewm% s 6y shean it e bragiand

stenoses, such as, e.g., stent-induced restenoses,
neyratapmasicl er oses, and restenoses; nephrol ogi cal

di seases are defined as gl onerul onephritis, diabetic

nep harthpds sydefinedds haamitoidaphritiscl er osi s, thronbi c

m croangi opat hi ¢ syndrone, transplant rejections

eye diseases are defined as diabetic retinopathy, and neovascular glaucoma;

fibrotic diseases are defined as cirrhosis of the liver, mesangial cell proliferative
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 CDK9, as well as the glycogen-synthase-
kinase (GSK-3B), and the VEGF-receptor tyrosine kinases or inhibitors of cyclin-

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




and gl omerul opat hy; chroni c neurodegenerative di seases
are defined as Huntington's di sease, anyotrophic
| ateral sclerosis, Parkinsod9s disease, AIDS denentia
and Al zheiner's disease; acute neurodegenerative
di seases are defined as ischem as of the brain and
neurotraumas; 36 and viral infections are defined as
cytomegal i c infections her pes, hepatitis B or C, and
H V di seases. e the conpounds accordin o the
i nv ég%h%"ﬁ)détg ‘?ih%fr statting comnp fsnot glexgrib ‘Fda?fleelﬁﬂea g known
brought into the form of a pharmaceutical preparation,
orwai btipioduceddinalogenstytotknewn gomparads pnfogueassses that are desoribpd
or parenteral admi nistration contains suitable
hepd) 2t eadsplpossible to parf@mnilicreastiontha e descibel hers ligiaddlle] reactors
nmedi a, such as, for exanple, water, gelatin, gum

or%g%béaﬁs of doﬂﬂ:ﬁﬁ’.ﬁ Elﬁfl robEddkR S 'I'Hglsﬁﬁﬁlaﬁ'lﬁ&ﬁ\egr ciﬂe%@matw

getable 0|Is yl ene glycols etc
oI |
m&ﬂ ce a%g éi'ﬁlgl)% é)rrr'g' elsglgl c? mg & cor al?tpn(ﬁ {S.I ?tﬂodss sucﬁ as, for
sup OS|to es, capsules I|qu|d forn1 for exanple
exaepgotra‘étﬁli'ﬁshon» glugeéwgtaah% or S&Ft fermstiesions. Mor eover,
they optionally contain adjuvants, such as
pr eskhewpsedugtion ofthe balisiis earried qubin thegsueh avay by ersolution of the
enmul sifiers; salts for changing the osnotic pressure
compobmd 61‘eﬁoﬁnulm deiag pliscdwitie theieqaivalpritapmnat ofan exéssebak ooacid,
subjects of this invention.

which optionally is in solution, and the precipitate being separated or the solution being

worked up in the usual way.




T

For parenteral. admnistration, especially injection
sol utions or suspensions, especially aqueous sol utions
of active compounds in pol $hydroxyet hoxyl at ed cast or
oil, are suitable. As carrier systens, surface-active
adj uvants such as salts of bile acids or animal or
pl ant phospholipids , but also m xtures thereof as well
as |iposones or their conponents, can al so be used.
For oral adm nistration, especially tablets, coated
tablets or capsules with talc and/or hydrocarbon
vehi cl es or binders, such as, for exanple, |actose,
Preduetian of the Sompoyndy Apcording te the yertionThe
adm ni stration can also be carried out in liquid form
suc hedolldwing examgltsexplsn thejpmdnetion o thdcaniponpds aceatding ta
sweetener is added. 37 Enteral, parenteral and ora
th@fhvemtichl wath@ihe Rofe of the claitideopomidstbing linfiwednb kfkse
The dosage of the active ingredients can vary dependi ng
e nethod of adm nistration, age and wei ght of the
nt, type and severity of the disease to be

treated,.and, sim. factors.. The dai. ose is Q.5-1000
o T AR oot Sest preadl g H5SE abchnftpgio he
. given as a single dose to be_adm ni stered once or
inggnippdhe somppundsef generghfosmulailagcoading to thejyeatiancagalsobes
i nvention are also the use of compounds of genera
produced h@otdifgio the fodlopringigentrabproodss sarpnts: maceut i cal agent
for treating cancer, eye di seases, auto-inmune
di seases, arthritis, endonetriosis, fibrotic diseases,
cardi ovascul ar di seases, chenot herapy

ol




agent -i nduced al opecia and nucositis, infectious
di seases, nephrol ogi cal diseases, chronic and acute
neurodegeneratlve di seases, 4hs vel | as injuries to
nerve tissue, viral |nfect|ons hemangi oma,
angi ofi broma, Crohn's disease, for i nhibiting the
reoccl usion of vessels after balloon catheter
treatment, e.g., in the case of vascul ar prosthetics or
devi.ces are used to keep vessels
Pr8ﬂgwonsﬁﬁﬁ‘§m“§ Dygriva bf‘é"nt s, as i nmmunosuppressive
agents, for supporting scar-free healing, in the case
of senile keratosis and contact dermatitis, whereby
cancer is defined as solid tunors, tunor or netastasis
PrgresfMariakbjposi ' s sarcomm, Hodgkin's di sease, and
| eukem a; auto-immune di seases are defined as
psoriasis, alopecia and nmultiple sclerosis;
car di ovascul ar diseases are defined as stenoses, such

, e.g., sten est egoses, artepL.oscl er osgs
F@%d restenoses 5 ‘ sﬁzse are dg )F‘ném%a
€8 that : .« i NH
ase% are dl=!f| ned—as-- :
| onephri di abeti c nephropat hy, (Rignant

U :
n hr&scler03|s ﬂﬁr@nbic m cr oangi opat hi c ndrone,
transpl ant rejectTons and gl oner ul opat hy; chroni
neur odegener ati ve di seases are defined as Huntingtjon's
di sease, anyotrogﬁqc(kiaeral sclerosis, Parkinsor§s
di sease, AIDS dene d Al zheiner's disease;
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In the general formulas, R!, R?, B and m have the meaning that is indicated under

general formula 1.




acut e neurodegenerative di seases are defined as
i schem as of the brain and neurotraumas; arthritis is
defined as rheumatoid arthr#2is, eye diseases are
defined as di abetic retinopathy, and neovascul ar
gl aucoma; fibrotic diseases are defined as cirrhosis
of the liver, nesangial cell proliferative diseases,
and arteriosclerosis; and viral infections are defined
Eas ﬁ¥#®pegalic i nfections, herpes, hepatitis B or C
xamp di seases. Subjects of this invention also
inchdefp@arnaceuthal agents for treating the
Praguctioneft loBromac4rihia-2, 5 hi-trinzad2,4)-pydmidinad{1,9ne
compound according to general formula 1, as well as
benkaracpcdenmidecaphagdd-dionidelh sui t abl e fornul ati on
subst ances and vehicl es. The conpounds of genera
formula | according to the invention are either
excel l ent inhibitors of the cyclin-dependent ki nases,
such as CDKI, CDK2, CDK3, CDK4, CDK5, CDK6, CDK7,

CDK8 and CDK9, as well @& the gl ycogen-synthase-
ki nase (GSK-30), and the G} recgpt or tyrosine
ki nases or inhibitorsdﬁﬁ TR ﬁqpendent ki nases or

good i nhibitors of VEG-receptor tyrosine kinases. 39
If the production of t st arti H§.conpounds i s not
described, the |attef aréNknown of] can be produced
anal ogously to known Logp unds or tlo processes that are
described here. It is SO'NpOSSHDl e to perform al

reactions that are descBibe hefe in parallel reactors
r

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 NaHCO; solution, 10% citric acid, and 1

M NaHCOs solution, dried (Na;SQ,), 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). |




or by nmeans of conbinatory operating procedures. The

i sonmer m xtures can be separated into the enantioners
or E/Z isoners according to43onmonly used methods, such
as, for exanple, crystallization, chromatography or
salt formation. The production of the salts is carried
out in the usual way by a solution of the conpound of
formula | being m xed with the equival ent anpbunt of or

Zﬁﬁi@ﬁé‘@i@%ﬁ@a 1 %seﬁ%?%éSéi 35571307 Dot A

in the usu 40 Production of the
118,54y DTt OAd B AT - U et by EhbE on The T of | owi ng
exanpl es expl ain the production of the conpounds
accavMBi41g (EB). the invention, without the scope of the
cl ai med conpounds being limted to these exanples. In
addition to the single-pot process al ready descri bed
above according to the invention, the conpounds of
general fornula | according to the invention can al so
be produced according to the follow ng general process
variants: 41 Production of 5-Brom ne Derivatives
Process Variant |la (R5)m NO2




S o o

5 m\\# NO2 S~ N H(RL)mNO®2 N2 NH2 N HNH2 In the
general fornmulas, R, R5, B and m have the neaning that
is indicated under general #rnula |. 42 Exanple 1.0
Producti on of

15-Brono-4-thia-2,5,11-triaza-1(2, 4)-pyri mdina-3(1, 3)-
benzenacycl oundecaphane 4, 4-di oxi des A sol ution of 100
ng (0.22 nmol) of 3-am no-N-[5-(5-brono-2-chl oro-

Production of Intermediate Products According to Process Variant 1la

1a) Production of [S-(3-Nitro-benzenesulfonylamino)-pentyl]-carbamic acid-ters-

butyl ester

0O
¥ J
H H
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;SQy), 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 (1, 1H), 2.82

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




pyri m din-4- ylam no)-pentyl]-benzenesul fonam de in
acetonitrile/water/2-butanol (8.5 nl/1.5 mM/0.5 m)
is added via a spray punp whhin 2 hours to a refl uxi ng
solution of acetonitrile/water/4 nolar solution of
hydrochloric acid in dioxane (45 m/5 m/0.6 m).
After another 60 m nutes, the acetonitrile is drawn off
in arotary evaporator, and the residue is nmxed wth

er ) .S e et h ate (3x).
1o RFodustig RV PRGBSk Slirbiptesbetitondtith "\ At
solution, 10%citric acid, and 1 M NaHCO3 sol uti on,
dri ed (Na2804) filtered and concentrated by
evaporation. 83 ng (0.20 mmol, corresponding to 90% of
t heory) of the produc‘{\ Q5 obt a| ned "H NVR (DVBO): 9. 65
(s, IH, 8.78 (s, dH s .43 (m 2H), 7.30
(m 2H), 7.22 (t
(m 2H), 1.42 ( ). 4§‘"c NI\/R (DVBO) :  158. 5s,
158. 3s, 156.1d, 79s, 139.7s, 130.0d, 122.7d, 118. 8d,
117.9d, 93.1s, 66. 7t 41.0t, 27.0t, 26.1t, 22.8t. Ms:
412 (ES). 44 ProdLNQzl on of Intermnedi ate Products
According to Process Variant |a la) Production of
[5-(3-N tro-benzenesul f onyl am no) - pentyl |- carbam c
acid-tert butyl ester O

2NA3 (m 2H), 1.65

5.00 g (12.9 mmol) of [5-(3-nitro-benzenesulfonylamino)-pentyl]-carbamic acid-
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
(NayS0O,), 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).




NNOHHNR 4.2 mM (30.1 mmol) of triethylamne is
added to a solution of 3.21 g (14.5 mvol) of
3-ni trobenzenesul fonyl chl odtde and 3.0 m (14.4 nmol)
of N-Boc-1, 5-di am nopentane in 50 m of acetone and 15
m of water. The reaction mxture is stirred for one
hour at roomtenperature. Then, the acetone is drawn
off in a rotary evaporator. After water (20 nl) is

is extracted with ethyl acetate (ZX; The

10&onrt?rﬁéacttﬂl'g%fﬂ-&sﬁﬁgwHr@lormRYéhnl@mmmo -pentyH<gnitro-

and concentrated by evaporation. 5.00 g (12.9 mmol,
bengencsulfanashideg t o 90% of theory) of the product is
obtained as a light yellow oil. 'H-NI\/R(DI\/BO): 8.49 (m

2H), 8.19 (dd, 1H), 7.88 (m 2H), 6.72 ( H) 2.82
(m 4H), 1.32 (m 15H). 45 1b) Productloé

N- ( 5- Am no- pentyl) - Sgltro benzenesul fg ,@Ie 00 N2
/

SAN H H2 5.00 g ( 2/ nunol ) of

[5-(3-nitro-be n W - ar bam c

aci d-
Br

NO,

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;S0Oy), 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).




tert-butyl ester is mxed with 15 m of trifluoroacetic
acid and stirred for 90 mnutes at roomtenperature.
The reaction mixture is condéntrated by evaporation,
and the residue is made basic with saturated NaHCO3
solution. Then, it is extracted with ethyl acetate
(2x). The conbi ned organi c phases are washed with

sat ur at ed NaCI solution, dried (Na2SO™4), filtered and

ongentr ev 0l ,, .
1 o7 gl %ﬂl@?&@r@{gwﬁc'ﬂ?‘ﬂrmﬂa [Rytamino)-
obtalned "HNWR (DMSO): 8.49 (m 2H), 8.19 (dd, 1H),
peFt)@bb'("ezemaﬁmfonm (br, 314), 2.73 (m 4H), 1.35 (m
6H). 46 lIc) Production of N
[ 5- (5- Brono- 2- chl or o- pyri mi di n- 4-yl ami noft pentyl]-3-nit
ro benzenesul fonam de NO2 H A solution off 1.2 g (5.3
nmol ) of 5-brono-2 EOFS“ chl oro-pyrim di 30 m of
acetonitrile is adﬁ\ to a solution of 5|g(5.2 nmol )
T reactlonm' urelis mxed with

of N-(5-am no_pgert nam de in 50
m of acetoni -
1.0mM (7.2 o of triethylamne and gtirred for 17

hours at room C¢nperature. After water (50 m) is
added, it is e acted (2x) with ethyl acetate. The
conbi ned organi C phases are dried (Na2SO4), filtered
and concentrated by evaporation. The remaining residue
is purified by chromatography (hexane/ethyl acetate
2:1, Flashmaster 11). 1.5 g (3.1 mmol,

A solution of 300 mg (0.63 mmol) of N-[5-(5-bromo-2-chloro-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 NaHCO; 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).




corresponding to 60% of theory) of the product is
obtained. '"HNWR (DVSO): 8.49 (m 2H), 8.19 (m 2H),
7.88 (m 2H), 7.68 (t, 1H),48.30 (m 2H), 2.79 (m
2H), 1.45 (m 4H), 1.21 (m 2H). MS: 478 (ES). 47 1d)
Producti on of
3- Am no- N- [ 5- (5- bronp- 2- chl or o- pyri m di n4-yl am no)
pentyl]-benzenesul fonanide O AO S %N H NH2 A
sol ytiqn of 300 ng (0.63 nmol) of N
Example 1 614 omo- 2- chl or o- pyri mi di n- 4-
yl am no) - pentyl]-3-nitro-benzenesul fonamde in 6 m of
ethanol is mxed with 600 ng of tin(ll) chloride and
stirred for 30 mnutes at 70C. After cooling, the
Prodactionosf 1-Btome-4ithia-Z;50afiakd-§(24)oetinidinac3(1)3 er and
made basic with saturated NaHCO3 solution. It is

beﬁﬂﬂ’a@ﬁgﬁﬂ) bhincl Bdioaget ate (3x). The conbined organic
phases are dr| ed (Na2SO4), filtered, and concentrated

by evaporati on. The remai ni ng reS|due is purified by
chromat ography (ethyl acetate/hexane 4:1). 112 ng (0.25
nmol , corresponding to 40% of theory) of the product

i S obt ai ned.

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 ml/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).




1HNWR (DVMSO): 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), 3.304%m 2H), 2.71 (m 2H), 1.45
(m 4H), 1.21 (m 2H). MS: 448 (ES). 48 Exanple 1.1
Producti on 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- br onp- 2-chl or o-
pé;i m di n- 4-yl am no) - propyl ] - benzenesul fonam de in

Mgthoddhi tril e/ water/2-butanol (9.0 m/1.0 m/0.3 m) is
added via a spray punp within 2.5 hours to a refl uxing
sol W sadutiasf of 458enp(liQ0rminel)wh Ne[34(8-bnorher2-chirropyomidihi-4-
hydrochloric acid in dioxane (45 ni/5 m /0.6 m).

ylaﬁ«ﬁih&)’-pt%ﬁﬂ?B&ﬁtr@-bbﬁéﬁé‘sulﬂmﬂidé #9811l of Erharli ks 1AEEd with 960 mg
turned off, and the reaction solutionis stirred

of?ﬁoﬁ?wgg%ﬁsde?{'l? o] dfog KL ﬁﬁﬂhmgéf 70°C] %g&%bﬂﬁg, %ﬁeéﬂgh nhiRture

tere shed with water™ an

. dri in vacuu 112 0.3 I f the oduct i
s i afacR 1 265 R o ansdE o W TR g il P ke
in arotary evaporator. The  precipitate that is forne
Wil eiRUaREale (P Lha cambiIed ordanic Phases Berdr RN g and
another 45 ng (0.12 mmol) of the product is obtained.

coftentrated dly eyapirationf Tihe ochuaining sesidua és pibifieddy clwmbtograpbly,
corresponding to 85% of theory).

(ethyl acetate/hexane 4:1). 72 mg of the crude product is obtained. It is mixed with IN

HCI and extracted with ethyl acetate. A colorless solid precipitates from the aqueous

phase. The solid is filtered off and dried. 20 mg (0.05 mmol, corresponding to 5% of

theory) of the product is obtained.

'H-NMR (DMSO): 10.45 (s, 1H), 9.07 (s, 1H), 8.35 (br, 1H), 8.18 (s, 1H), 7.78 (t,
1H), 7.45 (m, 2H), 7.32 (m, 1H), 3.44 (m, 2H), 3.28 (m, 2H), 1.82 (m, 2H).

MS: 384 (ES).




| 49 Method B A solution of 450 ng (1.00 nmmol) of

N-[ 3- (5- brono- 2-chl oro-pyrimdin-4 -
yl ami no) - propyl ]-3-ni tro-bed2enesul fonanide in 9.5 m
of ethanol is mxed with 960 ng of tin(ll) chloride
and stirred for 30 mnutes at 70C. After cooling, the
reaction mxture 1is carefully added to ice water and
made basic with N NaOH solution. It is extracted wth
ethy| acetate (3x).. e.conmbi ned o ni c ases . are
Prgipiipn {1 bEmediite BIPUNS ARIor ok ror S b g 13
evaporation. The remaining residue is purified by
chromat ography (ethyl acetate/hexane 4:1). 72 ng of
the crude product is obtained. It is mxed with IN HC
lepnd Pretuctivmed IviAtniine</N+{3-(Salmened-2-chlére-pirinlidinst-glamino) -
preci pitates fromthe aqueous phase. The solid is
filt bﬁﬂ]_g&ﬁzeﬂmlﬁhhﬁﬂje 20 ng (0.05 nmol, correspondi ng
to 5% of theory) of the product is obtained. 'H NWR
(DVMBO): 10.45 (s, 1H), 9.07 (s, 1H), &35 (br, 1H,
8.18 (s, 1H), 7.78 (t, 1H), 7.45 (m RH), 7.32 (m
1H, 3.44 (m 2H), 3.28 (m 2H), 1.
(ES). 50 Production he | nternmedi

According to Process riapf |a-le)
3- Ani no- N 13- (5¢Brd -25um Fi m

propyl ] - benzenef dnani de 00

NH,

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(II[)Cl in about 10%
hydrochloric acid. After 17 hours, the reaction solution is mixed again with 1 ml of the
Ti(IINCI solution and stirred for another 3 hours. The batch is made basic with 1IN
NaOH solution and then filtered. The filter cake is rewashed 2x with 100 m] of ethyl
acetate/MeOH (30 m1/20 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.




SWoN -~~ HNH2 A solution of 1.35 g (2.99 mmol ) of
N-[ 3- (5- brono- 2-chl or o- pyri m di n- 4-

yl ami no) - propyi ] - 3-ni tro-behkenesul fonanide in 100 m
of tetrahydrofuran is mxed wunder argon at room
tenperature with 15 m of a 15%solution of Ti(Il11)dC
i n about 10% hydrochloric acid. After 17 hours, the
reaction solution is mxed again with 1 m of the

mhe ‘bl (It ol G S sl G S o

filtered. The filter cake is rewashed 2x with 100 of
118 6B (mabid), &17d /(we OH), 036 (&:12HD03 A9 {m; 2H)eAdA (wadl), lﬁe{m 2H).
filtrate is concentrated by evaporation in a rotary
evaporator and then extracted with ethyl acetate (2x).
The conbi ned organic phases are washed with NaC
solution, dried (Na2SO4), filtered and concentrated by
evaporation. The remaining residue is purified by
ogr aphy (dichl oronmet hane/ MeOH 95:5,
Eﬁﬁa‘ﬂgﬁn%ster I1). 624 ng (1.48 mmol, corresponding to
49% of theory) of the product is obtained. 51 'H NWR
(DMBO): 8.21 (s 1H) 7. 63 (t 1H) 7 38 (t 1H), 7.13
(t, 1H), 6.97 ( 3 .(m _ém I H),
Produetiqnsof rapyl’ -Bsom-{-mla-mﬁw-trmé(%ﬁ-pmyndma &¢:Im 2H).
Exanpl e 1.2 Production of rac-I s-Bronp-4-this-2,5, 9-
bénzémazgeldf GhaphapyTrol 4 divaide( 1, 3)

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 ml/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.




benzenacycl ononaphan- 7- of - 4, 4-di oxi de A solution of 150
nmg (0.34 mmol ) of 3-am no- N- 3-(5-brono-2-chl oro-
pyri m di n-4-yl am no) - 2- hydr 8%y- propy! | - benzenesul f onani
de in acetonitrile/water (9. O m/ 1.0 mM) 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 m15 m /0.6 m). After another 4
hours under reflux, the oil bath is turned off, and
the reaction solution is stirred overnight at room
tenperature. The precipitate that is formed is filtered

of f , H-NMEHEMIPYH OSARE, LR Ohisnl kb Bdd (b (BB i Hi 3893

ngy (O 31 nmmol, corresponding to 91% of theory) of the
(np A bigiie46 (ns, %ﬁt A, 1R 4. 14 {VET), DI9BQId, 11), 539 (rby IH)LBIBS (m,

9.03 (s, 1H), 8.41 (br, 1H), 8.22 (s, IH), 7.93 (m
2ihH), 7.46 (m 2H), 7.34 (m 1H), 4.14 (m 1H), 3.94

(dd, 1H) 3 49 (m 1H), 2.88 (m 2H). Ms: 402 (ES).

Pr ody I nternmedi ate Products According to

Process arl ant la 1f)

3- Ami no- N-[ 3- (5- brono- 2- chl or o- pyri m di n-4-yl am no) - 2-h

ydroxy-propyl] benzenesul fonamde N H NH2

Production of Intermediate Products According to Process Variant 1a

1f)  3-Amino-N-[3-(S-bromo-2-chloro-pyrimidin-4-ylamino)-2-hydroxy-propyl]-

benzenesulfonamide

N/N

Q Y

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{IIT)Cl in
approximately 10% hydrochloric acid. After 2 hours, the reaction solution is mixed again
with 0.2 ml of Ti(IINCI 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




A solution of 258 ng (0.553 mmol)
of N-[ 3- (5- bronp-2-chl oro- pyrimdin-4- ylam no)-2-
hydr oxy- propyl ] - 3-ni tro- ben2®nesul fonam de in 20 nl of
tetrahydrofuran is m xed under argon at room
tenperature with 2.6 m of a 15% solution of Ti(H)C
in approximtely 10% hydrochloric acid. After 2 hours,
the reaction solution is mxed again with 0.2 m of
Ti(L1]1)d | ytion d stirred for_another 60 m nutes.
gt it catte Mot Y a2 ol i 4 ot RO enl teeoprengArd b
then filtered. The filter cake is rewashed 2x with 50
evg@rationdn agetary evaperatgr endvubepextaotediwitotnl pogtate £210h Thase.
The filtrate is concentrated by evaporation in a
combired yrgvitphasds are wawhed vith Naxll selati@d dried (NaSOY)|, fihered adde
(2x). The conbi ned organi c phases are washed wi th Nad

coR@intthic@By etdposflion NIRSFMainih i'ets{ﬁ('ijlg ik Ritidied 69 BE:%H'Iag};g}a%ﬂy by

evaporation. The remamining Tesidue is purified

o RTRGRATRY 4 SR o0ed Nafhiy, ASARB
oA S0 1T VTR 25
m

|l H, 6.86 (m I H, 6.71. (m | H, 553 (s, 2H),
5.14 (d, I H, 3.70 (m | H, 3.30 (m 2H), 2.72 (m
2H) . Production of Internmedi ate Products According to
Pr o CHSSMRaDMBO): 1825 (s, NH); K43 \t, HN 76 (t, 1H), 7.13 (1, 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 1

CL— QLOML— CLO,
|

L,

RS N
{R%)m o\\ ”o |
S\N N B
H H
Br
RN
NO,




S

HNX®2 54 In the general formulas, R, R5, B and m have
the nmeaning that is indicated under general fornula I
1g) Production of 54

[ 3- (5- Brono- 2- chl oro- pyri m di n- 4-yl am no) - propyl ] - car ba
mc acid-tent-butyl-ester 0O N----"~N OHH A solution
of 6.1 g (26.6 mmvol) of 5-brono-2, 4-

di chl oro-pyrimdine in 100 nml of acetonitrile is m xed

suc si vel i . 5 (8.7 f . .

R b T agRephL Bhihad o0, 85 i HNE G wiiping that i inigated under

triethylamne and stirred for 3.5 hours at room
gepergblopBvlale.  The batch is diluted with 200 i of et hyl

acetate. It is washed with saturated NaCl sol ution

citric acid (10%, saturated NaHCO3 solution as well

as saturated NaC solution. The conbi ned organic

1¥3 arodaétiondef [sqs-lxrbmmord-pjﬁmrm@i?nm?emﬂptmanﬁc

evaporation. 9.7 g (26.6 nmol, corresponding to

1RV tvi- y) of the product is obtained. 'H NWR
N YSe :tys.&gg'r(s, 1H), 7.63 (t, 1H), 6.79 (t. 1H), 3.30

(m 2H), 2.94 (m 2H), 1.63 (m 2H), 1.35 (s, 9H).

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 NaHCO5 solution as well as saturated NaCl solution.
The combined organic phases are dried (Na;SOy,), 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, 1H), 7.63 (t, 1H), 6.79 (t, 1H), 3.30 (m, 2H), 2.94 (m,

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




55 1h) Production of N-(5-Brono-2-chloro-

pyrim di n-4-yl)-propane-1, 3-di am ne Hydrochl ori de HCl
NO~~NH2 H A solution of 550 g (13.7 nmol) of

[ 3- (5-brono-2-chl oro- pyri m di n-4-yl am no) -
propyl]-carbam c acid-tent-butyl-ester in 150 m of
acetonitrile is mxed wwth 25 mM of a 4 nolar solution
of hydrochloric acid in dioxane and stirred at room
tenmperature, After 4 hours, the solvent is drawn off
1) Produgion ‘)‘ W%&PW?"‘WW‘?%TY%@QP@%i3e‘éra¥“|’|““a
drying oven. 4.1 g (13.7 mmol, corresponding to 100%
Hydrochlevidg) of the product is obtained. 1H NVR (DVSO):
8.26 (s, 1H), 7.95 (m 5H), 3.42 (m 2H), 2.79 (m 2H),
1.96 (m 211). MS: 265 (ES). 56 1i) Production of

N-[ 3- (5- Brono- 2-chl or o- pyri m di n-4-yl am no) - propyl ]-3-n
itro benzenesul fonajie 00 S% 1 MNer~ H

N~ NN

|
H/Lu/\/\NHz

Br

A solution of 5.0 g (13.7 mmol) of [3-(5-bromo-2-chloro-pyrimidin-4-ylamino)-
propyl]-carbamic acid-fert-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, 1H), 7.95 (m, SH), 3.42 (m, 2H), 2.79 (m, 2H), 1.96

(m, 2H).
MS: 265 (ES).




NO2 A solution of 530 ng (1.76 mmol) of

N- (5- brono- 2-chl or o- pyri m din-4-yl) -

propane- 1, 3-di am ne hydrochﬁ@rl de and 352 ng (1.60
nmol ) of 3- ni trobenzenesul fonyl chloride in 20 m of
acetone/6 m of water is mxed at roomtenperature with
1 m of triethylam ne. After 2.5 hours, the organic
solvent is drawn off in a rotary evaporator. After

1ifF el gfﬂw B yeblonb By AAREL b el i
citric_acid,(10%, saturated NaHCO3 solution as well as

bepzenesulfonamifle, o 5ol ution, dried (Na2SO4), 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),
8.00 (t, 1H), 7.88 (t, 1H, 7.63 (t, 1), 3.30 (m 2H),
2.88 (t, 2H), 1.67 (m 2H. 57 Exanplgﬁ.B Producti on
of rac-15- -~

N N
Brono-4-thia-2,5,9- tr\\afga 1(2,4)- pyrlmd| na-3(1, 3) -
benzenacycl onap e- 3 SnethanQ/d\ e
Hydr ochl ori de A SOt i onflof 145 m] (0.3 mol) of

3-am no-N-(3-(5 ogo- 2- chl or o-

pyri m di n-4-yl amyo) - 4- hydr oxy- butyl ] - benzenesulfonan1d
e in acetonitrile Hethanol/ water (9.0 nil/2.0 nml/1.0
m) is added via d-spray punp within 3 hours to a
refluxing solution of acetonitrile/water/4 nolar

sol ution of hydrochloric acid in dioxane (45 nll5
m/0.8 mM). After another 14 hours under reflux, about

20 M sQbiGFSEBOIhg (1.8 thioH'oRWY5Xrbmo-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 NaHCOj3 solution as well as saturated
NaCl solution, dried (Na;SQy), 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 (¢, 2H), 1.67 (m, 2H).




in arotary evaporator. After cooling, the precipitate
that is forned is suctioned off, rewashed with water
and diisopropyl ether, and @8¥ied. 97 ng (0.22 mol,
corresponding to 67% of theory) of the product is
obtained in the formof hydrochloride. 'H NVR (DVSO):
10 22 (s, 1H, 8.99 (m 1H), 8.19 (s, 1H), 7.69 (t,
7.40 (m 3H), 6.95 (br, 1H), 4.04 (m 1H), 3.70
3.40 (m 2H), 2.19 (m 1H, 1.61 (m 1H. M
EW‘?%) 58 The racemate is separated preoperatively
into the enaptl oners by neans of chiral HPLC. Col um:
Preduetignpoflcaad (m@m@-*tlma,w-maml(E14bmmrlmldma-3(l »3)-
Hexane/ et hanol 80/20 + 0.1% DEA Flow. 100 m/mn
bebzémacydonaplsned3tnatimndletipdioxide ydriockleride nper at ur e
Retention: Enantioner (+): 38.5 mn, 1.3 (+)-Enantioner
Enantionmer (-): 59.1 mn, 1.3 (-)-Enantioner Exanple
1.4 Production of
15-Brono-4-thia-2,5,9-triaza-1(2, 4)-pyri mdi na-3(1, 3)-

benzenacycl ononaphan- 35- - 4, 4-di oxi des 59
O
4
HN ?:::__-0
NIy M

\/k

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 m1/2.0 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 reflux, 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).




A solution of 46 ng: (0. 11 mml) of
15- brono-35-nitro-4-thia-2,5,9-triaza- 1(2,4)-
pyrimdina-3(1, 3)- benzenacyé$ononaphane 4, 4- di oxi de
hydrochloride in 1 m of THF is mxed at room
tenperature with 0.4 m of a 15%solution of Ti(lIl11)C
in approximately 10% hydrochloric acid. After 67
hours, it is mxed again with 0.2 mM of a 15% sol ution
of Ti(H)C in approximately 10% hydrochloric acid, and
it is stirred for another 21 hours. The batch is nade
basic with 2N NaOH sol utj oan apd extract ed frome

The ragemiags is sepazat ?n?éﬁwstygaw. © eiRguemuers Py meaus ol #RW’LCZ
NaCl solution and then filtered through a Watnman

Cdlumnher afhiralpak&d) (29t an); B§0O 26Bpon at i on. The resi due
that is formed is recrystallized from

Elg@ithanol /HixbsoahaRy Bo/ed hay 1% DEAY (0. 06 mol,
corresponding to 55% of theory) of the product is

t ai ned DVMSO : 9.45 (br, | , 8.51 (br, |
Hﬁ? 23021?8%]%( 7)53 (br, I( H) , 7%1 (br, (1H), 6. 60

5.42 (s, 2H), 3.30 (in, 4H),
(| nU\glzégml(% 399 (ES) 60 Exanple 1.5 Production

T@Eﬂ%ﬁb—l@@ﬁhﬁe@@aﬂw hi a-2,5,9-triaza-1(2, 4)-pyri ni di na
-3(1, 3)- benzenacycl ononaphane- 4, 4-di oxi de

Rétgntioor hl dinaotéondergo): 38i5aninpi.3 42CEmmtioMe©0 Mol ) of
3-am no- N-[ 3- (5- brono- 2- chl or o-

pyrl m di IErdniydradh ISI\/F” phﬁpwjgﬁgmlﬁbﬁrepenzenesul f onam de
in acetonitrilel (7.0 mM/3.0 M) is added via a

spray punp within 2 hours to a refluxing solution of

Example 1.4

Production of 1°-Bromo-4-thia-2,5,9-triaza-1(2,4)-pyrimidina-3(1,3)-

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




acetonitrile/4 nolar solution of hydrochloric acid in
di oxane (150.0 nml12.5 m). After <cooling, the
precipitate that is formed % 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 formof hydrochloride. 'H NVR (DMSO):

115 Regiion s i i i A i - 1.

Production of Internediate Products According to .
pyAmiding-3( Mbrheapenacyelanopaphanetddtdiovidokydsochiaridsin1 od-of THF is
br ono- 2- chl or o- pyri m di n-4-yl am no) - propyl ]-5
mixed storebmnereperatute witlatM el of a 16% solution Bf TNIHONGR apprtxirhately
solution of 602 ng (1.28 mmol) of N-[3-(5-

1004 Hi@o&i&m RID- P& T HIUR; #1is mixed again with 0.2 ml of a 15% solution
yl am no) - propyl ] -3, 5-di ni tro- benzéenesul fonam de in 10

. THE | ' . rat ' : f
o BT Rad 1 HRSESHE TR A affl
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 (DMSO): 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).




hydrochloric acid. After 2 hours, it is mxed again
wth 3.0 M of a 15% solution of Ti(lIl)Cl in
approxi mately 10% hydrochl of®c acid, and it is stirred
for another 16 hours. The batch is nade basic with 2N
NaOH sol ution and filtered. The filter cake is rewashed
with THE and water. The THE of the filtrate is drawn
off on a rotary evaporator, and the residue is
Eextraitsed fromethyl acetate. The conbi ned organic
B3are filtered through a Wsatman filter and
concentrated by gvaporation. 440 rrgli .95 mol ,
Pr@duetyymf TBrgmocﬁ -migrgrdothis-3 Sf-rjazafl (L,Apyrimidine-3(13)-
obtai ned. Ms: 465 (ES). 62 Production of N Alkyl
bezenacpdlonampPRanes dytdidaidedaytrdthlddidd 11 | n t he general
formulas, R, R3, R5, R8, B and m have the neani ng that
is indicated under general forrmula |I. 63 Exanple 2.0
Producti on of
15- Br ono- 5- net hyl - 4-t hi s- 2, ﬁQQ triaza-1(2,4)-pyrimdina
-3(1, 3) benzenacyclononapha €= 4, 4-di oxi de

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 ml/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 solution of 35 ng (0.09 mmol) of

15- brono-4-thia-2,5,9-triaza-1(2,4)-

pyrim di na- 3(1, 3) - benzenacy6l ononaphane- 4, 4-di oxi de in

4 M DVSOis mxed at room tenperature with 6 rng

(0.15 mol ) of a 60% di spersion of sodium hydride in

m'neral oil, and it is stirred for 10 m'nutes Then, 7
of nethyl iodide is added. After 4 hours,

xed a Wit 609 dIS er si of od| um
Prﬂgmtmegfalntw%? PRl Losirding i Ppcsssqparfﬂatﬁ

iodide, and it is stirred overnight. The batch is
diluted with ethyl acetate and washed with saturated
NaCl sol ution. The conbi ned organi c phases are dried
1j) ReadftiCtion of 3-Antine-dV-{3:(5-bmnoe2-chivregylimnidimap planiina)rpropipk-5-
remai ning residue is digested with MIB ether. 10 ng
nifre-Hedzéneliforagtigespondi ng to 27% of theory) of the
product is obtained. 64 1HNWR (DMSO: 9.78 (s, 1H),
9.08 (m 111), 8.02 (s, 1H), 7.40 (m 4H), 3.44 (m
4H), 2.68 (s, 3H), 1.95 (m 2H). Ms: 398 (ES).
Producti on of 4. p<o Derivatives Process Variant 3a

(R5)m NH2 N H/l\

=
Nl I 0\\8//0 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(III)Cl in approximately 10%
hydrochloric acid. After 2 hours, it is mixed again with 3.0 ml of a 15% solution of
Ti(II)Cl in approximately 10% hydrochloric acid, and it is stirred for another 16 hours.
The batch is made basic with 2N NaQH 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).




In the general fornulas, Rl, R3, R5, B and mhave the
nmeani ng that is |nd|cated (RS)an OS~H NHDo - ~f
-OH Il 1~T under general fof#ula |. 65 Exanple 3.0
Producti on of
15- Br ono- 9- oxa- 4-thi a- 2, 5-di aza-1(2,4) -pyrimdina-3(1, 3
) benzenacycl ononaphane-4, 4-di oxide N 11 A solution of
30 ng (0.07 mml) of
3-am no- N-[ 3- (5- br ono- 2-chl or o- pyri m di n-
4-yl oxy) - propyl ] - benzenesul f onam de in
acetonitrile/DVSO (9.5 ml/0.5 m) is added via a spray
Prgdustion ef¥-AlkylRexjvatives a ref | uxi ng sol uti on of
acetonitrile/water/4 nolar solution of hydrochloric
acid in dioxane (22.5 mM/2.5 mM/0.3 m). After another
16 hours, the acetonitrile is drawn off in a rotary
Prov&p Vagiaat 2 and the residue is mxed with 1 M NaHCO3
solution. It is extracted with ethyl acetate (2x). The
conmbi ned organi ¢ phases

(R%m (RY),, (R (RY).,
| ‘i o
/ (8]
HN ?{ =0 HN sf":o
N—R® |
L T
|
e 10 e (2)
, M

R

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

indicated under general formula L.




are dried (Na2SO4), filtered and concentrated by
evaporation. The residue that is obtained is purified
by chromat ogr aphy (DCM Et OH63: 1) . 8 ng (0.02 mol,
corresponding to 30% of theory) of the product is
obtai ned. 1H NWVR (DMSO: 10.23 (s, 1H), 9.08 (m 1H),
8 41 (s, 1H), 7.88 (br, 1H), 7.36 (m 3H), 4.58 (m
3.30 (m 2H), 2.07 (m 2H. Ms: 385 (ES). 66
Prog g@l on of Internmedi ate Products According to
Vari ant 3a 3a) Production of
N- 13- (5- Bronp- 2-chl or o- pyri m di n-4-yl oxy) - propyl]-3-nit
ro benzenesul fonamide 0 0 SN N -~~ H A solution of 272
mg (1.05 mTDI) of N-(3-hydroxy-propyl)-3-nitro-
Plbdnqtmmddl {Bnomo-SHmiethyl-4athioR S, % wiaza-1 €4)pyrimithnard(163)- a
60% di spersion of sodium hydride in mneral oil (1.22
beﬂﬁﬂakyﬂmhr&bhﬁi@dl.ﬂfoxﬁ]em nutes at roomtenperature. It
is mxed wmth a solution of 220 ng (0.97 nmol ) of
5- brono- 2, 4-dichloro-pyrimdine in5 m of DW and
stirred for anot her 2 hours. The batch is mxed with
saturated NaCl solution and then extracted with ethyl
acetate (2x). The conbi ned gani ¢ phases are washed
with NaCl solution, dried SO4) filtered and
concentrated by evaporm&' 0

/
?‘"‘“0

N\N

k(k

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 ul 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
(Na;S0y), 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.




The remaining residue is purified by chromatography
(hexane/ ethyl acetate 1:1, Flashmaster I1). 75 ny
(0.16 nmmmol, corresponding t6416% of theory) of the
product is obtained. 67 'HNWR (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- Ai.nQ: - (A= br - 2-chl ar o- i,m.di n-4-yl ) =.pr
7 DHMR G, B Bl T STas i, {0 oar) 3
-10"'Y HBr Asolution of 70 ng (0.16 mol ) of
(MAHR- L83 (5 Fdb 1 95dm, éHy- pyri mi di n- 4- yl oxy) -
propyl]-3-nitro-benzenesul fonamde in 5 mM of THE is
m xedSa398QESHM th 1.0 ml of a 15% solution of Ti(I1T)C
in approxi mately 10% hydrochloric acid. After 2 hours,
the reaction solution is mxed again with 0.2 m of
Ti(I11)A solution and stirred for another hour. The
batch is nmade basic with IN NaOH sol ution and then
filtered. The filter cake

Production of 4-Oxo Derivatives

Process Variant 3a

L

(R RS s N
" Y R N’ I
SO,Cl S ST .
B ” OH b H s
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NO, NO, NOz( I
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In the general formulas, R', R® R’ B and m have the meaning that is indicated

under general formula I.




I's rewashed 2x in each case with 50 ml of ethyl
acetate/ MeOH (30 nil/20 mM ). The filtrate is
concentrated by evaporation®n a rotary evaporator and
then extracted with ethyl acetate (2x). The conbi ned
organi ¢ phases are washed wth NaC solution, dried
(Na2SsO™4), filtered and concentrated by evaporation. The
remai ning residue is purified by chromatography

E heﬁgg%/ ethyl acetate 1:1, Flashmaster 11). 32 ng (0.08

, corresponding to 49% of theory) of the product

is obtained. 68 'H NVR (DVBO: 8.67 (s, 1H), 7.49 (t,
1H, 7.12 (t, 1H, 6.96 (m 1H, 6.81 (m 1H), 6.68
(m 1H), 5.54 (s, 1H), 4.39 (m 2H), 2.96 (m 2H), 1.87

Productiv) of IVBron@i9-pE6H-thiarhShdizza dii2,4F pprimidibo-3€lsd)d e
Derivatives Process Variant 4 HNH2 N H In the general

ben@éiidyélononzphaibd,4Bliatide m have the meaning that is
i ndi cated under general forrmula I. r 69

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 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 (22.5 ml/2.5 ml/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,SO,), 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).




Exanpl e 4.0 Production of
N-tert-Butyl-4-thia-2,5,9-triaza-1(2,4)-pyrimdina-3(1,
3) benzenacycl ononaphane- 156¢ar boxani de- 4, 4- di oxi de A
solution of 150 ng (0.32 nmol) of
2-chloro-4-[3-(3-nitro-
benzenesul f onyl am no) - pr opyl am no] - pyri m di ne- 5- car boxy
lic acid-tert-butylamide in 10 mMl of THE is m xed under
argon at roomtenperature with 1.6 m of a 15% sol ution
of Ti(lll)d in approximtely 10% hydrochl oric aci d.
After 17 hours, the reaction solution is mxed again
Praduetion o Interoredipt¢ RyaductsAaesording tmBrosessi¥ariantda anot her
4 hours. The batch is nmade basic with 1 M NaCH
solution and then filtered. The filter cake is
rewashed 2x with 50 m of ethyl acetate/ MeOH (30 nl/20
SaWb}odJktiSﬂ%hJ\PBS(S-Br-%ﬁ)-iJchioi@-b?rirdi&inmﬁﬁﬁﬂtﬁﬁb?ﬁ-@ﬂitro-

evaporation in a rotary evaporator and tHen extracted

' ..acetate (2x). The conbi ned organi ¢ phases
beWJla@?@%hrﬂg

are 2S4), filtered and concentrated by
evaporation. During concentration by evaporation, a
colorless solid precipitates, which is filtered off
and dried. 25 ng (0.06 nmol, corresponding to 18% of
theory) of the product is obtained. 70 !IH NVR ( DVMSO) :
9.95 (s, 1H), 9.45 (s, 1H), 8.82 (t, 1 8.49 (s,
111), 7.78 (t, 11-1),0o7.88 (s, 1H), WE8 Am 3H), 3.50

(m 2H), 3. Sooéqm 2H), W86 (m 2H) .. 40Bb (ES)
Producti on of " Ouy cording to
Process Variant 4 H

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

obtained.




4a) Production of 2,4-Dichloro-pyrimdine-5-carbonyl
Chloride CI A suspension of 21.7 g (139 nmol) of
2, 4- di hydr oxy- 5-carboxylic 8%id- pyrinmdine, 96.7 g
(463 mmol ) of phosphorus pentachloride and 33 m (348
mol ) of phosphoroxyde chloride is stirred for 5 hours
at 115C. After cooling, the reaction mxture is
concentrated by evaporation in a rotary evaporator. The
resii LS..f d,pd rifie v
ai st PR MBREE S unich 47y 4G9 Bl B¢ D em, 110, 7. 88
corresponding tao 84 % of theory) of the product is

(. dBDet 300 203 By @ 202 11y 71 4b) Producti on
of 2,4-Dichloro-pyrimdine-5-carboxylic
aci MP:eA%1(B8).yl ami de CI A solution of 24.85 g (117.5
nunol ) of 2, 4-dichloro-pyrimdine-5-carbonyl chloride
in 125 mM of THE is cooled to -15C. It is slowy m xed
with a solution of 13.2 m (124.5 mmol) of

Sb? ??-g?lﬁﬂfyﬂ%gme In S%Iﬁrgﬂ(g bﬁmér-éé%iﬂtég %g%]dt -g-ytlog ﬁ%gf‘g{y&]r e

beof teh'gl reachi on mxture remains |less than -10C. It is
afenes &’q‘a&?" $nother 2 hours at -10C, then the cool i ng
bath is renoved, and the reaction m'xtule IS heated to
roomtenperature while being stirred. Affer 1 hour, the
precipitate that is formed is fiItered/iif, and the
filtrate i s conpletel yocopcentrated bWNZ%vaNoration.

The residue thﬁt is obt®ined is purifijed b
chr omat ogr apHy2 ethyt aset arg 2!
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 S ml of THF is mixed at 0°C with 1.0 ml of a
15% solution of Ti(IIN)Cl in approximately 10% hydrochloric acid. After 2 hours, the
reaction solution is mixed again with 0.2 ml of Ti(IID)CI solution and stirred for another
hour. The batch is made basic with 1N 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;SO,), filtered and concentrated by evaporation. The remaining residue is purified by
chromatography (hexane/ethyl acetate 1:1, Flashmaster II). 32 mg (0.08 mmol,

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




14.01 g (56.6 mml, corresponding to 50% of theory) of
the product is obtained. 1H NWR (DMSO): 8.81 (s, 1H),
8.34 (s, 1H), 1.36 (s, 9H) @& 4c)

2-Chl oro-4-[3-(3-nitro-benzenesul f onyl am no) - propyl am
ol - pyrimdi ne-5 carboxylic acid-tent-butylamde NO2 H
ON HK Asolution of 0.95 g (3.83 mmol ) of

2, 4-dichloro-pyrim di ne- 5 carboxylic acid-

tert THE i s _m. xed_at room
pelliia™ B Al ik ¢ Selontfiet (et s 16 4 D8 e 1, oA,
consi sts of 1.00 (3.86 mol

1HY; 6.68 i H&éﬁdmyllﬂ);&‘lﬁﬂmdwe Q@ﬁBSZH)ﬁ bBdking2H).n 9 n
of THE/0.55 m of triethylam ne. After 19 hours, the
predMpi424t(ES).hat is formed is suctioned off and washed
wWth ethyl acetate. The filtrate is spun in, and the
residue that is formed is purified by chromatography
(hexane/ ethyl acetate 2:1, Flashmaster 11). 0.79 ¢

44% of theory) of the

P'%?.iggﬁ '“?%%Féﬁ‘aﬁiﬁmh"ﬁm‘*(moy 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 211), 1.68 (m
2H) , Ss 9H)

Process Varlant

n
H
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R Qs R, o\ N/ N
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N NH, )r
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0, NO,
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O RS N/ N
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N \N D J(
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In the general formulas, R', R’, B and m have the meaning that is indicated under

general formula L.




73 Production of 5-Cyano Derivatives Process Variant 5
(RB) MmO IO 1 N N HmnNO®2 HNN 11 NH2 N HCN
CN In the general fornulas,®® , R5, B and m have the
meani ng that is indicated under general formula I.

Example 4.0

Production of N-tert-Butyl-4-thia-2,5,9-triaza-1(2,4)-pyrimidina-3(1,3)-

benzenacyclononaphane-1°-carboxamide-4,4-dioxide

A solution of 150 mg (0.32 mmol) 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(IINCI in approximately 10% hydrochloric acid. After 17 hours, the reaction solution
is mixed again with 0.3 ml of Ti(II1)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 m1/20 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;S0Q,), 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 theory) of

the product is obtained.




74 Exanple 5.0 Production of
15- Cyano-4-thia-2,5,9-triaza-1(2,4)-pyrimdina-3(1, 3)
benzenacycl ononaphane 4, 4-dV®xide N 11 CN A sol ution
of 100 ng (0.25 nmol) of
N-[ 3- (2-chl oro-5-cyano- pyri m di n- 4-
yl am no) - propyl ] -3-nitro-benzenesul fonam de in 10 m of
THE is m xed under argon at roomtenperature with 1.2
m of a 15% solution of Ti(lIl1)C in approximtely 10%
hydrochloric acid. After 3.5 hours, the batch is
dilyted with ethyl acetate, nade bas ic W
sol UHFMR (RMSB): 9%:85c(st HBR9 A5 (s, dFAS. SZT%eIH)» 868(5 dHR,e'i T8(t,
rewashed with 50 m of ethyl acetate/MeOH (30 m /20
1H) 7.58 0 LAR 7038 @4, 381350 am,xHhi 28060 2H)NI.RAQGH, ZHD nl/ 20
m/10 m). The filtrate is concentrated by evaporation
in eMg_qogégspvapor ator and then extracted with ethyl
acetate (2x The conbi ned organi c phases are dried
(Na2st4) , flltered and concentrated by evaporation.
Duri ng concentration by evaporation, the product

recji as a,colorless . soli.d f|| red
Propnctdp i The Terdgmeding Proa gl Agearafis twg’%esgif mtfheory)

of the product is obtained. 75 1H NVMR (DVSO) : 10. 29 (s,

1H), 9.29 (s, 1H), 8.39 (s, 1H, 8.15 (br, 1H), 7.78

4a)  Production of 2,4-Dichloro-pyrimidine-5-carbonyl Chloride

i

[
Cl

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, ¢.1mbar: 68°C). 24.9 g (117 mmol, corresponding to

84 % of theory) of the product is obtained.

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




(br, 1H, 7.38 (m 3H), 3.30 (m 4H), 1.85 (m 2H) WM&
331 (ES) 76 Production of Internediate Products
According to Process Varianfl5 5a) Production of

N-[ 3- (2- Chl or o- 5-cyano- pyri m di n4-yl am no) - propyl | - 3-ni
tro benzenesul fonamde 0 O S1*% N---~~ H CN NO2 125 ng
(0.27 mol ) of

2-cbl 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

4b) Brednefipnef,adrDichleropyrimidine:3-sarbeyylicacidriarabuiglamide | o

m xed with water and toluene and evaporated to the dry
state in a rotary evaporator. | 10 ng (0.27 mol,
corresponding to 100% of theory) of the product is
obtained. 'H NWR (DMSO - 8¢h0 (m 4H), 8.19 (d, 111),
8.01 (t, 1H), 7.88 (t, 1H, 3.30 (m 211), 2.87 (m
211), L.71 (m 2H). 77 NZ >N

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 fert-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. Itis
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, iH), 8.34 (s, 1H), 1.36 (s, 9H)




Producti on of Thi ophene Derivatives Process Variant 6a

02N 02NN H1 H'*-~-NHR2 | S O HN5LO0O NH 02N 02N 1
In the general fornulas, R37and B have the neani ng that
is indicated under general fornula |I. 78 Exanple 6.0
Producti on of
15-Bronp-4-thia-2,5,8-triaza-1(2,4)-pyrimdina-3(4, 2)

4¢c)  2-Chloro-4-[3-(3-nitro-benzenesulfonylamino)-propylamino}-pyrimidine-5-

carboxylic acid-ferr-butylamide

0, 0 N
N/ |
S\N/\/\N S
" 4
O N
H

NO,

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 t0 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 (1, 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)




t hi ophenacycl ooct aphane- 4, 4-di oxi des A solution of 170
nmg (0.41 mmol) of 4-am no-thi ophenyl ene-2-sul fonic

aci d- [ 2- 73

(5-brono-2-chl oro-pyrimdin-4-ylam no)-ethyl]-amde in
acetonitrile/water (12.0 M 11.5 mM) is added via a
spray punp within 2 hours to a refluxing solution of
acetonitril e/ wat er/ 4 nmol ar solution of hydrochloric

in xan m/7 m/0.8 m After the addition
Pmé %lﬂ?p?fgfgﬂa“ 'Y’éﬁ'&fl on mi xtur e) is stirred under
reflux for another 6 hours. After cooling, the solvent
is drawn off in a rotary evaporator. The residue is
mxed with 2N NaOH and extracted with ethyl acetate
Pro2esy Varfaat 8onbi ned organi c phases are filtered through
a Whatman filter and concentrated by evaporation. The
remai ning residue is crystallized from
McOH dii sopropyl ether. 41 ng (0.11 nmol, corresponding
to 27% of theory) of the product is obtained. I H NWR
(DMBSO): 9.03 (s, 1H), 7.92 (s, 1H), 7.68 (d, 1H), 7.48
(br, 1H), 7.38 (d, I H), 7.08 (t, 1H), 2.91 (m 4H) 79 |
M5: 376 (ES) Produion of | nternedi ate Product s

According to Proce

vari ant 6a 6a) duct| on Q
(R$}NI®I‘@- ophieneNz- ulfonyl Chlorid ("A)\ ro-
hlobéne Ifo Iorlde(B) 02 &RY /v

e ——

(R,
NO,

(R9),, R, / l

(R, 9 o N’ N

KL_O
I O

In the general formulas, Rl, Rs, B and m have the meaning that is indicated under

IZ

(R
0

2

general formula 1.




S NO2 0 0O A B Asolution of 25 g (137 mmol ) of
t hi ophene- 2-sul fonyl chloride in 20 m of
di chl oromethane is slowmy adfled in drops to 98 nl of
concentrated nitric acid while being stirred. The
reaction mxture is stirred for 2 hours at 40C and then
added to ice. It is extracted wth dichloronethane
(2x). The conbi ned organi c phases are dried on MySO4,
Efiltle[‘;@d, and concentrated by evaporation. 24 g (105
IR >Corresponding to 77%of theory) of a nixture of
products A and Bin aratio of 2/1 is obtained. 'H NWR
(DVMSO): 8.63 (d, 1H, A), 7.93 (d, IH B), 7.54 (d, 1H,
A, 7.18 (d, 1H, B) 80 6b) Production of
Priodugtionoft Ir «C xanioelpthind SA-tridzh {2, K apyrimidiea-3(1,3)- car bami c
acid- tert-butylester (A and
benZerla?ydlbitdraphRh ©pALTIexide SUl f onyl ami no) -ethyl | - carbami c
acid-tert-butyl-ester (B) 02 Ol I O

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(II1)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/IN 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;SO4),
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.




HN >-r)~N~ ~S OIN~~ ~S S HO-i~0OHO~\,0AB2.38
m (20 mmol ) of triethylamne is added to a sol ution of
2.27 g (10 mol) of a mxtidFe of

4-nitro-thi ophene-2-sul fonyl chloride and

5-ni tro-thi ophene-2-sul fonyl <chloride in a ratio of
2/1 as well as 1.64 g (10 mmol) of

(2-am no-ethyl)-carbamc acid- tert-butyl ester in 40

m qf, .aceton d 10 m_ _of er. reagt | m xt.u
s i ENGsOdondr.arheo- BBt tn bl e abes. 24t (b 7s
the acetone is drawn off in a rotary evaporator. After
(budHar7.3200, 3H), 3.30 o8, 186 (ns2Bktracted with et hyl
acetate (2x). The conbi ned organic phases are filtered
t hr owgB3d (BBpt man filter and concentrated by
evaporation. 2.65 g (7.5 mmol, corresponding to 75% of
theory) of a m xture of conpounds A and B in aratio
of 1/1 is obtained. 'HNWR (DMSO: 9.02 (d, 1H A)
8.85 (t, 1H), 8.15 (m 2H), 8.02 (d, 1H A), N2 7.63
(d, 111, By, 6.78 (m 2H), 2.92 (m 8H), 1.40 (s, 18H)
81




6c) Production of 4-Nitro-thi ophene-2-sulfonic

Aci d- [ 2- (5- br ono- 2- chl or o-

pyri m di n-4-yl ani no) - et hyl ] 7&ni de (A) and

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

Aci d-[ 2- (5-brono- 2-chl oro-pyri mdin-4-ylam no)-ethyl]-a
mde (B) N NNI I 5SN/SS~SNR2 Y/ J~-HOOO
AB265¢9g (7.54 nmol) of a mxture of

prdp iR PR AL RN, ATbARs S dHdd s CarDam ¢

[ 2-(5-nitro-thi ophene-2-sul fonyl am no)-ethyl]-

5a)  Production of N-[3-(2-Chloro-5-cyano-pyrimidin-4-ylamino)-propyl]-3-nitro-

Be
0. 0
W/ ~ I
\H/\/\H

CN

benzenesulfonamide

NO,

125 mg (0.27 mmol) of 2-chloro-4-[3-(3-nitro-benzenesulfonylamino)-
propylamino]-pyrimidine-5-carboxylic acid-fers-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).




carbam c acid-tert-butyl ester at a ratio of 1/1 is
mxed wwth 9 ml of TFA and stirred for 2.5 hours at
room tenperature. The react?6n mixture is concentrated
by evaporation in a rotary evaporator and m xed with
water and IN NaOH (pH 13). It is extracted with ethyl
acetate (2x). The conbi ned organic phases are filtered
through a Whatman filter and concentrated by
evaporatiqn. . The remai.ning residue is purified by
PQﬁﬁ' 'U&ﬂﬁﬂﬂ?“egg?ﬁﬂpﬁgbnethane/N@CH 1:1). The crude
product that is obtained is taken up in 3 m of
acetonitrile and mxed with a solution of 1.37 g (3
mol ) of 5-brono-2,4-dichloro- pyrimdine/l m of
ProceseMayilaatdme (7 mmol) in 3 m of acetonitrile. After
16 hours, the reaction mxture is concentrated by
evaporation in a rotary evaporator, and the remaining
residue is purified

y chromat ography (hexane ephyl
acetat & 4 1, ter #J). 0.87 g (1.97 ,
cor s | A

69.0f ory) of a m xt of ~cl
r egi of{song} s NB i a rati§of 10/64s bbtained.
8%, MR (DVSO): 8.98 (d, 1H, A), 8.50¢™"1H, B),
of¥32 (t, 2H A), 8.20 (s, 2H, A+B), 8945 (d, 1H B),
7.98 (d, 1H, A), 7.63 (m 3H A+B), 3.47 (m 4H, A+B),
3.20 (m 4H A+B) MS: 4.42 (ES) 6d)
4- Am no-t hiJophene- 2-sul foni c
aci d-[ 2- (5-%r onp- 2- chl or o- pyri mi di n- 4 ¢l
yl am no)-ethyl]-am de H2 4L\

0 0 N
0o 0 \Y/4
Y/ 5\
8 — N
N H

N

b

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

general formula 1.




A solution of 600 ng (1.35 mmol) of a m xture of
4-nitro-thiophene-2-sulfonig¢c, acid
[ 2- (5- brono- 2-chl oro- pyri m a$n-4-yl am no) - et hyl ] - am de
and 5-nitro-thi ophene-2- sulfonic
aci d-[2-(5-brono-2-chl oro-pyrimdin-4-ylam no)-ethyl]-a
m'de (ratio 10/6) in 40 m of THE is m xed under argon
roomtenperature with 6.4 m of a 15% sol ution of
BlLiGl in approxi mately 10% hydrochloric acid. After
Ef@‘ﬂ%érﬁs the reaction solution is mxed again with
2.0 n of Ti(lI11)CL solution and stirred for another 7
hours. The batch is nade basic with 2N NaOH sol ution
and then flltered The filter cake is rewashed 2x with
Produetionodf le-tBWmOa%ﬂIla-tZG?s&‘Bd}ia(11&4)1‘!!"201!%;1-3(4)2)! ach case.
The filtrate is concentrated by evaporation in a
thiophaiscyclvagtaphimer4, &dibxidedn extracted with ethyl acetate
(2x). The conbi ned organi c phases are filtered through
a Whatman filter and 83 concentrated by evaporation.
The residue is purified by chromatography (hexane/ et hyl
acetate 1:4). 178 ng (0.43 | .o corresponding to 32%
of theory) of the product / olt ai ned. 1H NVR ( DVSO) :
8.21 (s, 1 H), 7.82 (tHN‘:@‘FFQt 1 H, 7.03 (d, 1
H, 6.31 (d, I H, 5. 344(m 2H), 3.02
(m 2H). Ms: 412 (ES I nt ermedi at e

21 (br,
i 0
Products According tCI\PPﬁSsz“ ant 6b ci N

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 (¢, 1H), 2.91 (m, 4H)




HIn the general fornulas, R3 and B have the neaning

that is indicated under general formula |I. 84 6e)

Production of 4-Nitro-thi opf#ne-2-sul fonic

Aci d- [ 3- ( 5- br onp- 2- chl or o-

pyri m di n-4-yl am no) - propyl]-amde (A) and

5-Ni tro-thi ophene- 2-sul foni c Aci d- 13-

(5-brono- 2-chl or o- pyri m di n-4-yl am no) - propyl ] - anm de

r NU2 A.B A solution of 995 ng (3.3 nmol) of

I\I-(QM%B;E&E@ chl oro- pyri mi di n-4-yl) -

propane- 1, 3-di am ne hydrochl oride and 700 ng (3.1 mol)

of a mixture of 4-nitro- thiophene-2-sulfonyl chloride

and 5-nitro-thiophene-2-sul fonyl chloride at a ratio of
Prbdilction efdntérmetiste Picdwets1ccotding to\PéoessiVartdnt®d at room

tenperature with 2 m (14.4 mmol) of triethylam ne.

After 15 mnutes, the organic solvent is drawn off on a

rotary evaporator. It is mxed with 150 m of ethyl

t
cet yﬁsﬁ - i tyr P, .at ed
6 I—@Sggpﬁt I on, ﬁgos'm\kélll;}? e9'5152'!43“ gﬁoﬁﬁa"?heléh%) ¥ oﬁfw %Iﬁ'
The or gani c_phase i dri (Na2s&™4), filtered and
conégwgﬁﬁ‘!%s{;@"'ﬁ@%"é‘{q . 860 ng (1.9 mol,
corresponding to 62% of theory) of a m xture of
products A and B at a ratio of 1/1 is obtained.

NO,
JaX
Ch ﬂ Cl\,s\ s~ No,
‘?SQ‘ S 0/\0
o’ "o
A B

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. Itis
extracted with dichloromethane (2x). The combined organic phases are dried on
MgSQy,, 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 (4, 1H,

B)




"HNWR (DVMBO): 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 (t, 1H),
7.61 (d, 1H, B), 3.30 (m 4P, 2.90 (m 4H), 1.75 (m
4H). 85 Production of Oxa-phanes and I ntroduction of
Sul f anbyl G oupings Process Variant 7 NO2 NO2 NO2 H2
00 00 Ra In the general fornulas, R3, R8, RO and B
have the neaning that is indicated under general

la L. . i o
6b) 2" Brufudeiqnt RN eipPrble 59 g o husihoy-ethyll-caphamic aeig-
Y Sftqlﬂ_g%l%g%r}z(ir)] %ﬁ% %ﬁl’.-(()sr-]-oer]t%g-rt]lialgpl_lene—2-sulPolnirijalnzlgg)qénthgﬁ- PO

carbamic acid-fert-butyl-ester (B)

L /\/n\ff WSS WEN

4° % A

S NO,
0 0 o

A B

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 m] 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 (DMSO0): 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).




O*SY~Y S O10 m of chlorosulfonic acid is m xed
carefully with 75 ng of phosphorus pentachloride while
bei ng cooled (4C). 60 ng (0818 mmol) of
15- br om 4- oxa- 2, 9-
di aza-1(2, 4) - pyri m di na- 3(1, 3) - benzenacycl ononaphane is
added, and it is stirred for 3 hours at room
tenperature. The reaction m xture i s added carefully to
| ce _wa n rred for at i s

6 o PERIRC 4 Sl HPpbeaha-sulels AT bismed-Chlqrs-
It is mxed with 2 M of a solution of nmethylamne in
et haysmidigd-ylaming)-ethylamide 6}) andl §:¥ifre-thigphengohsulfonic
tenperature. The reaction m xture i s concentrated by
ev apaidd{2-(frbrane 2 ichioro+pyrimidinaérylantinoethy-amide (B)ed by
chr omat ogr aphy (di chl or onet hane/ net hanol 1:1). 8 ny
(0.02 mmol, corresponding to 10% of theory) of the
product is obtained. 'HNWR (DMSO): 9.43 (s, 1H), 9.17
(s, &H), 8 15 (s, 1H), 8.03 (s, dH, 7.95 (q, 1H),

7.72 (t, 7.15 (q, , 4.55 (br, 2H), 3.42 (br,
2H)~ 45 (m 6H), m AH\B: 521 (ES).

Exnpl B 7. 1 Praduct o {[/ji\
15> za 1(2, 4% - 8) N
benz naclycl ono ne A sol ution| of B95 rrgoé’ 59 mml?2

of [B-(3-ami no- phenoxy) butyl] - (85- br ono- 2-
chloro-pyrimdin-4-yl)-amne in acetonitrile/water (18
m/2 m) is ded via a spray punp withi B 4.5 hours to
a refluxing solution of acetonitrile/water/4 nolar

sol ution of

2.65 g (7.54 mmol) of a mixture of [2-(4-nitro-thiophene-2-sulfonylamino)-ethyl]-

carbamic acid-tert-butyl ester and [2-(5-nitro-thiophene-2-sulfonylamino)-ethyl]-
carbamic acid-fert-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 IN NaOH (pH 13). It 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 mi 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 II). .87 g
(1.97 mmol, corresponding to 26% of theory) of a mixture of regioisomers A and B in a

ratio of 10/6 is obtained.



hydrochloric acid in dioxane (105 m /12 m /1.4 nml).
After another 60 m nutes under reflux, the oil bath is
turned off, and the reacti o82solution is stirred |
overni ght at room tenperature. The reaction mxture is i
made basic with 2N NaOH and extracted with ethyl
acetate (3x). The conbi ned organi c phases are washed
with NaCl solution, dried (MgSO4), filtered and
concentrated by evaporation. The renmaining residue is
digested wth nethanol. 65 ng (0.19 nmol,
corrlﬁzﬁondin to 24% of theorls\/) of the product is
obt aFnIMR (CMRAR §do} H, 8), 8506 1 H By, 8.8 @2H.A), §20 (s, 2H,
8.01 (s, 1H), 7.37 (br, 1H), 7.02 (t, 1H), 6.63 (d,

A4B) 8.06 (861 H,d), 7.984(d, 14, 39, 7.6 (m,3H), A+B)3D4T (m, 4H)A+RB), 820 (m,
(m 4H). 88 Ms: 335 (ES). Production of Internediate

4iboB)ct s According to Process Variant 7 7a) Production
of 2-]14-(3-N tro-phenoxy)-butyl]-isoindol e-1, 3-di one
NC2 Ms6y49(HsfO mol) of potassium carbonate is added to
a solution of 6.96 g (50 mmol) of 3-nitrophenol in 500
m DMF, and then it is stirred for 10 mnutes at room
tenperature. It is mxed with 14.1 g (50 nmol) of

2-(4-brono-hutyl)-isoindole-1, 3-dione_and stirred for 4
6d) oy &Amln%ﬁwpgsnﬁé—s'@%m aeil-[2-5-bromp-2-chlopp-pyrimidin-d-an g
extracted with ethyl acetate. The conbi ned organic

phagdamimo}-ethylleamidetySO4) , filtered and concentrated by
evaporation. 17.2 g (50 mmol, corresponding to 100% of |
theory) of the product is

Cl

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 S-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(IIT)CI in approximately 10% hydrochloric acid. After 46 hours, the reaction solution
is mixed again with 2.0 ml of Ti(II[)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 m] 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




obtained. 'H NWR (CDC13): 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). 89 7b) P8dduction of

4- (3-Ni tro-phenoxy)-butylam ne H2 NO2 A sol uti on of
17.0 g (50 nmol) of
2-[4-(3-nitro-phenoxy)-butyl]-isoindole-1,3- dione in
1000 M of ethanol is mxed with 25 mM of hydrazi ne and

stirred.for 2 hour at 70C. ol i ng,
COB?%EPfﬁﬁPaﬁéanOﬁﬁto R, ¢ grsiddd @rﬁfgﬂws pﬁlaﬁlaewethyl
filtrate is in. The reS|due|stakenu
acefptetibr did é3 mmol, gorrgspensting o334 of theomy) o hhc prpdwqtm e
is fully concentrated by evaporation. 5.8 g (28 mol,
obtaimiedespondi ng to 56% of theory) of the product is
obtained. 'H NWR (CDC13): 7.79 (dd, 1H), 7.71 (t, 1H),
739 (t 1H), 7.20 (dd, 1H), 4.03 (m 2H), 2.79 (m
.85 (m 2H), 1.70 (m 2H). 7c) Production of

O T A R
115, DOPR Zrf 3Gl 9Py i fyne and 1.4 i of

MS: 412 (ES)

Production of Intermediate Products According to Process Variant 6b

LA \A»‘Jkk_’ \A»Q,.H
l

Isa *H

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

formula 1.



tri ethylamne (10 nmol) in 32 m of acetonitrile is

m xed at 4C while being stirred with a solution of 2.1
g (10 muol) of 4-(3-nitro-pﬁénoxy)-butylanine in 5 m

of acetonitrile. After 12 hours, it is diluted with
ethyl acetate and filtered. The filtrate is
concentrated by evaporation in a rotary evaporator,
and the remaining residue is purified by chronatography

66%@&‘0 a4 s%?%*hﬁéﬁ%%wﬁsﬁls hﬁRﬁé 3(5-hr3'f'ﬁ§ %'J% e

% wnokpmpyuvawei &) imd wntw-tbwpywzwoms Agia-B-

Sh! , 11 (m 2H), 362(m 2H), 1.92 (in, 4H)
(55 ympf%dug[q-pyn dm—4-ylanuno)-propyl] amide
4- ( 3- Am no- phenoxy) - but yl ] - (5- br ono- 2- chl or o- pyri m di n-
4 yl)-amine NH2 A solution of 401 ng (1.00 mmuol) of
(5- bromo- 2-chl oro-pyrimdin-4-yl)-[4-(3
neit r o- phenoxy) -butyl]-am ne in 30 m of THE is m xed
upder argon at roomtenperature 9 Iwith 4.5 il of a 15%
Ntion of Ti(l1IDCl in approximgly 10% hydrochloric

jacid. After 3. ,b%urs the realiti solution ig again
(1) d |ol)|on and str»‘f/eds NO
r aHot her 12Hhour he batch | b o 2
I\B:O—|solut|on and t filtered. The"fllter c!i'kel /

rewashed 2x with 50 n o0,et hyl aktatel MeOH (30 i/ 20
m) in eachAcase. The filtrate is concentrat®d by
evaporation in a rotary evaporator and then extracted
with ethyl acetate (2x). The conbi ned organi c phases
are washed wi th NaC

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 ml of acetone/10 ml of water is mixed at room temperature with 2 ml (14.4 mmol)
of triethylamine. Afier 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 NaHCO; solution, as well as saturated NaCl solution. The organic phase is
dried (Na;SOy), 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, 1 H), 8.20 (m, 4H), 8.12 (d, 1H, B),

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




solution, dried (MySO4), filtered and concentrated by
evaporation. The remaining residue is purified by
chr omat ogr aphy (hexane/ ethyB5acetate 1:1, Flashnmaster
11). 300 ng (0.81 nmmol, corresponding to 81 % of
t heory) of the product is obtai ned. 'H NVR (CDC 3):
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) 92 Production of the Sul fonam de-Oxa- Cycl ophanes
Process Variant 8a (RI) OO0OHNN I I Inthe general
fornul as, B and _m have t he neani ng that
Production ftfé?r@dpme rang M?@tcﬂpg ofSuifamoyldsroupings| o
Producti on of
15- Brono- 4- oxa- 2, 9-di aza-1(2, 4) -pyri m di na-3(1, 3) -
benzenacycl ononaphane- 34- sul f onam de A sol uti on of 66

Protest ¥atfantyol ) of .
4- am no- 2- [ 4- (5- brono- 2- chl or o- pyri m di n-

0

OH 0 N o NH,
Q—-—— Q y —
NO, NO, NO,
CI

Sob — @,\NLN

2 AF

R? S S R
\N/ \N/
ts R

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

general formula L.




4-yl am no) - but oxy] - benzenesul f onam de in
acetonitrile/water/2-butanol (8 mll m/l mM) is added
via a spray punp within 3.58%0urs to a refluxing
solution of acetonitrile/water/4 nolar solution of
hydrochloric acid in dioxane (45 mM/5 mM /0.6 m). After
anot her 16 hours under reflux, the reaction mxture is
concentrated by evaporation in a rotary evaporator.
EThe b2 ch is made basic with IN NaOH (pH 13) and
ple iPed with ethyl acetate (2x). The conbined
organi ¢ phases are dried (MgS™), filtered and
concentrated by evaporation. The renmining residue is
digested with hexane and tert-butyl nethyl ether. 55
Pnodugtinnicf tﬁqﬂrqme-th'edinmwlﬁgoxan,B—MFl(Z,K)EDY'Simidiha-tShM)-
product is obtained. '"HNWR (DMSO): 9.70 (s, 1H), 9.10
behZenatydlonchaPhians3*, PHlisulforbmigen 2H), 6.82 (s, 2H),
6.67 (dd, 1H), 4.45 (br, 2H), 3.40 (m 2H), 1.85 (m
4H) Ms: 414 (ES). 94 Production of the Internediate
Products Accordi ng toHPpocess Vag adwt 8a 8a) Production
of —l P
2-[ 4- (5- Br ono- 2- chl or Qedy igindi Sdgéll am no) - but oxy] - 4-n
itro- benzenesul fona

4-14- ( 5- Bronp- 2- chl or o- py, -4-yl am no) -
but oxy] - 2-ni tro- benzeni ham (B) H2NO2S NO2 N2 A
N| SN
L

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 (t, 1H), 7.15 (g, 1H), 4.55 (br, 2H), 3.42 (br, 2H), 2.45 (m, 6H), 1.91 (m, 4H).

MS: 521 (ES).




402 ng (1.01, nmol) of
(5-brono-2-chloro-pyrimdin-4-yl)-[4-(3-nitro-phenoxy) -
butyl]-am ne is introduced portions in 4 m of
ice-cold chlorosul fonic acid (cooling: ice/nethanol),
and then it is stirred for 3 hours at room tenperature.
The batch is carefully added to ice water while being
stirred. The precipitate that is forned is suctioned
off L’Zken up in acetone and nixed wth concentrated
Is stirred for 2 hours at room
terrperature, and the batch is concentrated by
evaporation in a rotary evaporator. It is mxed with
wat er and sextract ed wth ethyl acetate (2x). The
Produttioncef 1° {Blgmu-@omaMmHZdﬂwdnﬁWJ,a)-f iltered
and concentrated by evaporation. The renmining residue
bengZenadydlondiaphing hr omat ogr aphy (hexane/ ethyl acetate
1:1). 190 ng 95 (0.40 nunol, corresponding to 40% of
theory) of product A and 11Q_ng (0.23 mol,
correspondi ng to about 23 heory) of product B are
obt ai ned.
2-[ 4- (5- Br onp- 2- chl or o- -4-yl am no) - but oxy] - 4-n
i tro-benzenesul f onam (A: '"H (DVMSO : 8.25 (s,
1H, 7.99 (d, 1H, 7.9U (m 2H, .72 (br, 1H), 7.35
(br, 2H), 4.34 (m 2Ny, ™8N42 (m , 1.82 (m 4H). M
480 (ES)
4-[4-(5-Bronp-2-chlo ' ™ A-yl am no) - but oxy] - 2-n
i tro-benzenesul f onam de (B): N'I—I-Nl\/R (DMBO): 8.22 (s,
1H), 7.93 (d, 1H), 7.78;(t, 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). M5 : 480 (ES)

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 ml/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
(MgSQ,), 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 (DMSO): 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).




8b) Production of

4- Am no- 2- 14- (5- brono- 2- chl gr o- pyri m di n-4-yl am no)

but oxy] - benzenesul f onam de RB2 96 A solution of 160 ngy
(0.33 mol ) of 2-[4-(5-brono-2-chloro-pyrimdin-4-

yl am no) - but oxy] - 4- ni tr o- benzenesul fonam de in 10 m of
THE is m xed under argon at roomtenperature with 1.4
m of a 15% solution of Ti(I11)Cl in approximtely 10%

hydneghl.@ri.c, acid. After 4 hours, the reaction solution
i s A‘S%fﬁégrﬂﬁékd wWith 0.2 ml of the Ti(111)d sol ution

and stirred for another 14 hours. The batch is nmade
basic with 2N NaOH solution and then filtered. The
filter cake is rewashed 2x with 50 m of ethyl
acetate/MeOH (30 nml/20 M) in each case. The filtrate
is concentrated by evaporation in a rotary evaporator

Proddctiducst IatdrinediatePiddulbtse dtptding &) PécReds A ariantire
conbi ned organi c phases are washed with NaCl sol ution,

dried (MgSH4), filtered and concentrated by
evaporation. The remaining residue is purified by

hr oqr a LGhl or gnet hane/, . et hanol ,9:.1:

7af SRS (0 R Ny FRRISL 3PN, o 4706
of theory) of the product is obtained. 'H NVR (DVSO :
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, 211), 4.04 (m
211), 3.45 (m 2H), 1.76 (m 4H M50 (ES) 97

O\/\/\N

0
NO,

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

obtained,

'H-NMR (CDCls): 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).




Exanpl e 8.1 Production of

15- Brono- N- (di et hyl am nonet hyl ene) - 4- oxa- 2, 9-di aza

-1(2, 4) - pyri m di na- 3(1, 3) - b8fzenacycl ononaphane- 34- sul f

onamde 00 S-,N NI N A suspension of 40 ng (0.096

mol ) of 15-brono-4-oxa-2,9-diaza- | (2,4)-

pyri m di na-3(1, 3) - benzenacycl ononaphane- 34- sul f onam de

in1lmM DV is mxed at roomtenperature with 0.02 m

f NLdi.met hy. m de dinethyl .acetal and stirred
“gverl\‘%’ff’ﬂ?\?‘!°"1‘ﬂe‘4' égllﬁg'g%?g?@x&qﬁm%&‘?? and the remai ni ng

residue is digested wwth MIB ether. 40 ng (0. 085,

corresponding to 88% of theory) of the product is

obtained. 1HNWVR (DMSO: 9.70 (s, 1H), 8.98 (m 1H),

8.17 (s, 1H), 8.04 Mém’ 7.45 (t, 1H),

6.69 (m 1H), 4.3 2H) , 3.35(mN:H), 3.18 (s, 3H),

2.88 (s, 3H, 1. 4H). Ms: 469 (ES). 98

Production of Sul formgm de- Oxa- Cycl ophanes According to

Process Vari ant 8b) 6 0ZN- -OH 02N' ]- -OH

2

A solution of 17.0 g (50 mmol) of 2-[4-(3-nitro-phenoxy)-butyl]-isoindole-1,3-
dione in 1000 ml of ethanol is mixed with 25 ml of hydrazine and stirred for 2 hours at
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 (CDCl;): 7.79 (dd, 1H), 7.71 (¢, 1H), 7.39 (t, 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)-

L
NZ IN
O\/\/\N)\’)
H

Br

butyl]-amine

NO




(R). (R)mNH2 00 HZNs (RI'), 02N In the genera
formulas, Rl, R3, B and m have the neaning that is

i ndi cated under general forBila I. 99 Exanple 8.2
Producti on of

(S) - 15- Brono- 8- (hydr oxynet hyl ) - 4- oxa- 2, 9-di aza-1(2,4)-p
yrimdina 3 (1, 3)-benzenacycl ononaphane- 3
(4)-sulfonam de S - Enantioner A solution of 90 ngy
(0.17 mol ) of (S)-4-am no-2-[4-(5-brono-2-chl oro-
pyrim di n-4-yl am no)-5 -hydroxy-pentyl oxy]
-N-d|nethylan1nonethy|ene- benzenesul f onam de

ac etosflutian of 238 -{ 1anmel) 08 5-bigngo- %ﬂrdlchlwp-nyglrra@ﬁaé and,] .4 my of

spray punmp within 2.5 hours to a refluxing solution of
triethplhmiviet(1 9 mevialpineY2/ ml ofaicetonitrde istmixed of 4°C while being stirred with

a solution of 2.1 g (10 mmol) of 4-(3-nitro-phenoxy)-butylamine in 5 ml of acetonitrile.
After 12 hours, it is diluted with ethyl acetate and filtered. The filtrate is concentrated by
evaporation in a rotary evaporator, and the remaining residue is purified by
chromatography (hexane/ethyl acetate 1:1, Flashmaster II). 2.7 g (7 mmol,

corresponding to 70% of theory) of the product is obtained.

'H-NMR (CDCL): 8.11 (s, 1H), 7.81 (dd, 1H), 7.71 (t, 1H), 7.4 (¢, 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-Amino-phenoxy)-butyl]-(5-bromo-2-chloro-pyrimidin-4-

yl)-amine

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

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




hydrochloric acid in dioxane (45 ml/5 m /0.6 m). After
anot her 16 hours under reflux, the reaction mxture is
concentrated by evaporation In a rot ary evaporator. The
batch is made basic with saturated NaHCO3 sol ution and
extracted wth ethyl acetate (2x). The conbi ned

organi c phases are dried (Na2S®™), filtered and

concentrated by evaporation. The renmaining residue is

with ﬂ??ﬁ}%‘i‘a“i‘s%hsohﬁ{ b 09“1§ glhg(g@ﬁ Hﬁrgﬁhﬂ?eﬁ ug%% h?ﬁm&fﬁo&éacid

corres on eor

Ager% N o%r& créi%gggltclgil)g 15%%1% ngl)e(gc&wtjfg82f£';ol}lhﬁ1&%\{saunon and
1H) 6 83 (s, 2H), l\é , 4.98
stl(rpd foI appthen! %I@ugsn Tl'gp hq)ch mmng lqzmc \mth-gN @ﬁsqluﬁonlanm)then

3.62 (m 2H), 2.18 (m | H), 2.02 (m 1H, 1.64 (m
filekdd. THS filted dake (EBvashEd@x Rvitnih] ciethiyl acetate®diq 1 (Blaabi20 ml)
anal ogously to the instructions above, whereby

in ea;@h cése?(r;l)*(ﬂyeqalaa&% BRI b eV B RAtOmAN hirbia i dvaforitoRMd ain

e wif dhyly %ﬁ@fﬁysﬁgﬁ{b%%ﬁ%i%%ﬂ P EREP K RN

solon e T TRARE SR dHe L oAy S Sul SRS entEhl™
N-tert-Butyl -2-net hoxy -ni tro-benzenesul f onam de A

resigue is pmﬁqgg byschyorgatpgraply (hexang/eiy] acetate 1:1, Flashmaster II) 300 mg

2- met hoxy-4-nitro-benzenesul fonyl chloride in
(0&¢ eroole¢ ametspondir@to gl 2al4F theory)i of the prediicais abtaimad.
tenperature with 2.9 nl of triethylam ne
'H-NMR (CDCly): 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)




and 2.2 ml of tert.-butylamne. After 5 hours, the
acetone is drawn off, and the residue is extracted
fromethyl acetate. The conB2ned organi c phases are
washed with dilute HO solution and saturated NaC
solution and then filtered through a Wiatman filter and
concentrated by evaporation. The crude product that is
obtained is recrystallized from ethyl acetate. 4.2 g

rres 3%of t heor of the
P'élg'ls%fl?&'tmﬂ ¢ Slle %‘@&W""Fe 8. osy)(m 1H), 7.95
(m 2H), 7.48 (s, 1H), 4.05 (s 3H) 1.08 (s, 9H). 102

8d) Production of 2-Methoxy-4-nitro-benzenesul fonam de
8.1 g (28.1 mmol) of
Pride¢se Mariant 84 - 2- net hoxy- 4-ni tro- benzenesul f onam de is
m xed wwth 350 ml of trifluoroacetic acid and stirred
for 20 hours at room tenperat up oThe trifluoroacetic
agid is drawn off, ;and the remai rglg',oresn due is then3
dlgested W|th o/0 O (216mm|
RS 29 o ng %of theory? - (hy pett s
|n Ceta.t_e_,ohasconergtr te |by
orat Qi an [ « obt 2d i SN /N
p r|i§1 ed by chro ography (DCM Et (i :
ezshrmster [1). Apother 0.84 g (%oH mml,
corresponding to 13% of theory) of the product is
obtai ned. 'H NVR (DVMBO): 7. (m 3H), 7.45I](s, 2H) ,

4.03 (s, 3H). M5 :233 (ES)/ 8e) Production pf
N- Di et hyl am nonet hyl ene,2- net hoxy-4-nitro

(R )m \\//
e A 0
ng N—S*=
HN 0 R’ \H\
\
. B
N’I§N \./
| R, Y
2N
R H K

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

indicated under general formula 1.




benzenesul f onanm de 103 A solution of 5.0 g (21.5 nmol)
of 2-net hoxy-4-nitro-benzenesulfonamde in 15 m of
DMF is m xed at roomterrpergiure with 3.5 m of
N, N- di met hyl f ormanmi de di met hyl acetal and stirred for
2.5 hours. The batch is added to a 5% KHSO4 solution in
ice water and then extracted fromethyl acetate. The
conmbi ned organi c phases are dried (MySO4), filtered
Eaand cggcentrated by evaporation. The crude product that
X g“%% ained is digested wwth ethyl acetate. 5.6 ¢
(19.4 mol, corresponding to 90% of theory) of the
product is obtained. 'HNWR (DMSO): 8.29 (s, 1H), 8.04
(m 1H), 7.90 (m 2H), 3.99 (s, 3H), 3.24 (s, 3H)
Pradedionsf 13-BrpmomSox£3.9-di&a)r1(29)-pyrimidine3(bd)-of
N- D et hyl am nonet hyl ene- 2- hydroxy-4-nitro
behgenacytondnaphsue-3esuffonamide on of 2.82 g (9.8 mol) of
N- di et hyl am nonet hyl ene- 2- met hoxy- 4-
ni tro-benzenesul fonam de in 70onigof DCMis m xed

slowmy at room tenperature vvith\S/IS m of a 1 nolar

sol ution of boron tribrom#e~NAT" DY After 5 hours, 3
m of the 1 nolar soluti d{ borof tribronide in DCM
is added again, and it LA d for another 16 hours.
104 The batch is ni xellwith Me and dii sopropyl ether.
The precipitate that i& fornmed

N| NN

s
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 IN NaOH (pH 13) and extracted with ethyl
acetate (2x). The combined organic phases are dried (MgSO,), filtered and concentrated
by evaporation. The remaining residue is digested with hexane and tert-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).




s

suctioned off, washed with EtOH and dii sopropyl ether
and dried. 1.94 g (7.1 mmol, corresponding to 72% of
theory) of the product is oPdained. ' H NVR (DVBO) :
11.55 (s, 1H), 8.21 (s, 1H), 7.95 (m 1H), 7.70 (m
2H), 3.19 (s, 3H), 2.91 (s, 3H). M5 : 274 (ES). 89)
Producti on of
(S)-{4-[2-(D nmet hyl am norrethyl ene-sul famoyl ) - 5-nitro- ph
enoxy| roxy th yl) - car bam c aC| -tert-buty
@Q?Wﬂﬂ?ﬁt ntesgdiate %‘8? { Accasgingito Progssy eeagt%mu
of DEAD in 10 m of THE is added in drops to a
reaction mxture of 1.57 g (5.75 nmol) of
N- di et hyl am nonet hyl ene- 2- hydr oxy- 4-

8ahi t IRretddtivaned 4t (S+Brivntbe2-cHlord porimidin Si-ylamiyo)dHutoxy]-4-nitro-
(S)-2-boc-am no-pentane-diol and 1.80 g (6.9 nml) of
tri ﬁféﬁfﬁﬂeﬂhﬂﬁﬁ%&@(&rhnaql-g—(s%roﬁwsz-@falop&p?'ﬁﬁﬁﬁh-@ﬁamino)-

g (1.1 mmol) of DEAD i§

hours, first another

add o m xed again with 0.28
%‘M‘ffgm‘?éﬁ%ﬁ lg'%ny H%L‘%hi ne and stirred for 68

hours Finally, 0.2 g (1.1 mmol) of 105 DEAD i s added,

and it is stirred for another 22 hours. The batch is

concentrated by evaporation, and the residue is
purified by chrormt graphy (DCM Et OH 95 : 5, !

FIl ashmaster 11). g (1.50 mmol, correspondi ng,
Bt theory) ofN product is |
0\/\/\N )ﬁ)
Br
H,NO,S
NO, o,
A B

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 formed 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 (MgSQ,), filtered and concentrated by evaporation. The

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




obtai ned. 1HNWVR (DMSO: 8.21 (s, 1H), 8.03 (m 1H),
7.88 (m 2H), 6.60 (d, IH), 4.65 (t, 1H), 4.19 (m
2H), 3.42 (m 3H), 3.22 (s,98H), 2.93 (s, 3H), 1.73 (m
4H), 1.39 (s, 9H). M5 : 475 (ES). 106 8h) Production
of

2-[ 4-(5-Brono-2-chl oro-pyri mdi n-4-yl am no) - 5- hydr oxy
pentyloxy] N—dinethylaninonethylene 4-ni tro-benzenesul f

(O% lgl fczreﬁgﬁ Og|nt§|499 n‘?{gﬁ%{’ﬁ ﬁf g)ﬁog(lgt K’ ?n&‘l‘fﬂ l)ng ?6 23 mmol,
B ST SRR ) o

m xed at roomtenperature with 0.75 m of a 4 nol ar
solution of hydrochloric acid in dioxane. After 4
hours, the batch is concentrated by evaporation, and

2-R2-(54B@iviorD-chlofvy sirimidines RlaytinoysbutoXy Hi-mittdaénzencsolfmiamides( ).
e-4-nitro benzenesul fonam de is obtained in the form of
hydrochl ori de. A solution of the product that is
obtained in 4 mM of acetonitrile is then nixed at room

5o BASMK DUSOR Db Ao Red B 4Pl 288 772 . 110,735
I I dded, di
or BT 14 & 047 n 20Tl B o concentrated by
evaporation, and the residue is purlfied by
chroviBt 880 ély (DCM EtOH 95 : 5, Flashmaster 11). 152

nmg (0.27 mmol, corresponding to 60% of theory) of the
product is obtained.

4-[4-(5-Bromo-2-chloro-pyrimidin-4-ylamino)-butoxy]-2-nitro-benzenesulfonamide (B):
'H-NMR (DMSO): 8.22 (s, 1H), 7.93 (d, 1H), 7.78 (t, 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

SO,NH, N

NH,




107 1H-NWR (DVSO): 8.28 (s, 1H), 8.19 (s, 1H), 8.04 (m

1H, 7.89 (m 2H), 7.18 (d, 1H), 4.89 (t, 1H), 4.21

(m 3H), 3.51 (m 2H), 3.19%s, 3H), 2.89 (s, 3H), 1.78

(m 4H). M5 : 565 (ES). 108 8i) Production of

(S)-4- Ami no- 2-[ 4- (5- brono- 2- chl or o- pyri m di n-4-yl am no)

-5

hydr oxy- pent yl oxyl - N-di et hyl am nonet hyl ene- benzenesul f

onam de CI A solution of 145 ng (0.30 nmol) of

2-[4-(5-brono-2-chloro-pyrimdin-4- ylam no)-5

- hydr oxy- pent yl oxy o

- N df sedutinn of H6A @;Edow@nel) of Zi[4- Dbz 2-allots-pyshmidingd

in 20 M of THE is m xed under argon at room
yldnginpebuadxy] &-nitrd tbedzeflesul fondmidea in Hpml oXTHRB isahixed GAder argon at

solution of Ti(IHCL in 20-30% hydrochloric acid. After
rodm i@hifeatuteWith 1.8 30 8N 5%NWolitio Bf TRIINCK RCuppetXifatédy 1090 3

m of Ti(Ill)Cl solution, and it is’'stirred for

. i i | L - W .
ASHRE s, MRUE RS R Al i e
. es, are separated, and e aqueo hase is. .
TR nBa anE R Grinaiiy 14 Rt LFetateha RadrRsie it 2N
Eg"‘gani ¢ phases are dried (Na2SQ4), filtered and
Na(QJh selntiomanstheny filtered  bredfilies gakemn eewashedi 2% with @ mi afiethyls
purified by chromatography (DCM et hanol 9: 1;
acethteAVe@H (20 mHP0 ndPinnegc asd. 7Thanfiltrateds coneemoutati thygeviapordidern in
of theory) of the product is obtained. 109
a rotary evaporator and then extracted with ethyl acetate (2x). The combined organic
phases are washed with NaCl solution, dried (MgSQy), filtered and concentrated by
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), 6.4 (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)




1H NWVR (DMSO): 8.28 (s, 1H), 8.06 (s, 1H), 7.39 (m
1H), 7.17 (d, iH, 6.11 (m 2H), 5.79 (s, 2H), 4.89 (t,
1H), 4.20 (m 1H), 3.88 (m9%H), 3.51 (m 2H), 3.11 (s,
3H), 2.85 (s, 3H), 1.75 (m 4H). M5 : 535 (ES). 110
Process Variant 8¢ HOC (RI),,, C C In the genera
formulas, R, R3, R5, B and mhave the neaning that is
i ndi cated under general fornmula |I. 111 Exanple 8.3

Prq@ﬁg on of

X - 4- oxa- 2, 8-di aza- 1( 2, 4) - pyri mi di na- 3(1, 2)
benzenacygl ooct aphane A solution of 145 (O 41 mol)

Prggugtion of ﬁrﬂm deanshyigminometbylenelrinxg-2,9-tiaza
chloro-pyrimdin-4-yl)-amne in acetonltrlle (10 M) is

-1y rimiging-3(d;HpepzempcyclanonaplBnerisnifonamider ef | uxi ng
solution of acetonitrile/water/4 nolar solution of
hydrochloric acid in

A suspension of 40 mg (0.096 mmol) of 1>-bromo-4-oxa-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 ml 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.

'H-NMR (DMSOY): 9.70 (s, 1H), 8.98 (m, 1H), 8.17 (s, 1H), 8.04 (s, 1H), 7.53 (m,
1H), 7.45 (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).




di oxane (45 nl/5 mM /0.6 m). After the addition is
conpleted, the reaction solution is stirred under
reflux for another 16 hours98The batch is concentrated
by evaporation, and the residue is purified by

chromat ography (DCM EtOH 95 : 5; Flashmaster 11). 81 ny
(0.25 mmol, corresponding to 61% of theory) of the
product is obtained 'H—NNR (DNBC» 9.21 (s, 1H), 8.02

Prgpdggl of S;lﬁ?)’na%l ygl,qph eg-ﬁg:c? 14&@@%’%@%%@ 8b)
(ES). 112 Productlon of the I nternedi ate Products
According to Process Variant 8c 8j) Production of
(S-Brono-2-chl oro-pyrimdin-4-yl)-]3-(2-nitro-phenoxy) -
propyl] &pPne NO2 A solution &,1.06 g (4.0 nmml) qfo
3- ( 5- Qb g-chloro pyri m eH --erLan1no) prop s‘w’\w/
tro-pheret=and 1 g

8 WO OMone in 30 n gf ™S4

m xe@under argon at 0C wikl, 0.8 nml of DEAD. he

reaction mxture is heated to roomterrperature V\’Jhl Ii

being stirred. After 20 hours, the batch is spun i
and the residue is purified by chr omat ogr aphy
(hexantg et hyl acetate 3 : 19l ashmaster 11). 1.15 g

(3,8 ,«qprresponding *\\ 2f theory) of the 9,
pr s pbtained. 'H ( O)| 8.22 (s, :~.§£’\N/
A “ 7 630l(rn-J-H) e 5 1H), 7. 68—

T e

]
(R )m N/ IN N7 IN (R1)m 0
)\H N/KH o
H LB NHBoc

-—

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

general formula 1.




m 1H), 4.21 (m 2H), 3.54 (m 2H), 2.03 (m 2H). M

87 (ES). 113 8k) Production_ of

3- ( 2- Ani no- phenoxy) - pr opyl 2 (5- br ono- 2- chl or o- pyri ni di
n-4 yl)-amne NH2 A solution of 500 ng (1.29 mml) of
(5-brono-2-chloro-pyrimdin-4-yl)-[3-(2-
ni tro- phenoxy)-propyl]-amne in 20 mM of THE is m xed
at roomtenperature with 6.0 nl  of an approxi mately

ElO/(gs Lution of Ti(llIl1)d in 20-30% hydrochl oric acid.

'El hours, another 2.0 m of the Ti(l1l1)C

solution is added Renewed additions of the Ti(l1Il1)d
solution are carried out after 4 hours (3.0 m) or 16
hours (4.0 m). After another 6 hours, the batch is

Productioncof(S)-1 -Brmo—sdbrdmrmaml)nhd@-hasimm @4)-pxrimidiaa-
solution. It is filtered on Celite, and the filter cake

3(1,3)-batzenstydionbn£pHayle-3¢)duifopamilee  or gani ¢ phase is
separated, dried (Na2SO4), filtered and concentrated by
evaporation. The residue that is obtained is purified
by chromat ography (hexane/ethyl acetate 7 : 3). 290 ng
(0.81 mmol, corresponding to %.0f theory) of the
product is obtained. 'H NWVR ( . 8.25 (s, 1H), 7.83
(t, 114), 6.78 (m 1H), 6 \m 6.49 (m 1H),
4.69 (s, 2H), 3.96 (m 2 58 2H), 2.03 (m 2H).

MS: 357 (ES). 114
A

(
3
[

I
=

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 NaHCO; solution and extracted with ethyl acetate (2x). The
combined organic phases are dried (N2;SOy), filtered and concentrated by evaporation.
The remaining residue is digested with tert-butyl methyl ether. 62 mg (0.14 mmol,

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




Exanpl e 8.4 Production of

15- Bronp- 4- oxa- 2, 8-di aza-1(2, 4) - pyri m di na-3(1, 2) -
benzenacycl ooct aphane- 34- sl%onani de A sol ution of 200
nmg (0.42 mmol) of 4-[3-(5-brono-2-chloro-pyrimdin-4-
yl am no) - propoxy] - 3-ni tro- benzenesul fonam de in 14 m
of THEis mxed with 3 m of an approximately 10%
solution of Ti(H)d in 20-30% hydrochloric acid, and

it o i . u t

nccord M IOk Sash U7 B3s R IR AEREDE S2 g 0y 63

hours, altogether _another 9 m_of the Ti(M sol utio
2306 e o B da 8 R o8 e 1 i, S5 o BT T b 2R,

NaOH sol ution and extracted fromethyl acetate. The
3.60mhi2kH 2. 0% GaniR), pRA{ws1H), d.64(inedH}.Na2SO4), filtered

and concentrated by evaporation. The residue that is

obt apedad EJurified by chromat ography (DCM Et OH 95:5).

62 ng (0.14 mol, corresponding to 33% of theory) of

t he product is obtained. The product that is obtained
is dissolved in 5 mM of acetonitrile and added via a

Zﬁégﬂoﬁﬁﬁ#fﬁnﬁ%&‘ Gnts Eﬁ‘f{é& %gﬁg?f%‘a%?gﬁé%%‘a%%?%
i i i ox .4 T i
whersti( 4zﬂ9§gﬁ%i[i%igéﬂf%iﬂﬂf*&ﬂﬁﬂ@ﬂﬁmﬁgﬁy g’tﬁgr >

cooling, the precipitate that is formed is suctioned
peatyloxyhi¥odimgthywaningmethylenerbsmizencsyl fonamisie\showld be usedrpg a starting
(0.03 mol, corresponding to 8% of theory) of the
prodwedluct is obtained. 'H NWR (DVMSO): 10.53 (s, 1H), 8.97
(m 1H), 8.25 (s, 1H), 7.67 (m 2H), 7.30 :




(m 3H), 431 (m 2H), 3.35 (m 2H), 1.88 (m 2H). Ms:
400 (ES). 116 Production of Internedi ate Products 81)
4-[ 3- (5- Brono- 2- chl or o- pyril@ldi n- 4-yl am no) - pr opoxy] - 3-
nitro benzenesul fonamde C1 Wk 398 ng (1.02 mml) of
(5-brono-2-chl oro-pyrimdin-4-yi)-[3-(2-nitro-pbenoxy) -
propyl]-amne is added in portions to 4 nml of
i ce-cool ed cbl orosul fonic acid. The batch is stirred
f 2.5 hours, and the reaction mxture is_then
Pr@&\'%"l&l ?f;Fh%\B‘HEH“‘F atg frpdugty Areording fa lﬂ"‘%‘ifﬁ? Yarignt8h)g
formed is suctioned off, washed with water and dri ed.
The crude product that is obtained is dissolved in 20
m of acetone, mxed with 3 m of amonia (33% and
8cy Produetioh of Naae-Butyl-2-aiethoxyrt-hitrplienatneselfondmtidbat ch i s
concentrated by evaporation, mxed with ethyl acetate
and washed with water. The conbi ned organi c phases are
filtered through a Whatman filter and concentrated by

evaporation. 223 ng (0.48 rrk5rol orresponding to 47%
of theory) of the product IS\WtT(k "H NVR (DMSO) :

8.29 (m 1H), 8.24 (s, 7.85 (t,
114), 7.47 (m 3H), 4. @ :‘ﬁ}b 55 (m 2H), 2.04
(m 2H). MS: 466 (ES).

ON 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. Afier 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).




117 Production of the Am de Deri vatives Process Vari ant
9 (R NH2 (R NO2 NO2 NH 2 I'n the general fornulas,
R, R3, R5, B and m have th]@ nmeani ng that is indi cat ed
under general formula |I. 118 Exanple 9.0 Production of
15-Brono- 2,5, 10-tri aza-1(2, 4)-pyri m di na- 3(1, 3) -
benzenacycl odecaphan-4-one Br A solution of 440 ng (1.1
nmmol ) of 3-am no- N-[4-(5-brono-2-chl oro-pyrimdin-

BRSPS o ™

wWthin 2 hours to a refluxing solution of
acetonitrile/water/4 nol ar

Ve

S
~
/@ -
O.N OMe

2

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




solution of hydrochloric acid in dioxane (150 m /10
m12 m). After another 3 hours under reflux, the
batch is taken fromthe oill0Bath. The precipitate that
is formed after cooling is suctioned off and washed
with water and diisopropyl ether. 38 ng (0.10 mol,
corresponding to 9% of theory) of the product is

obtai ned. 'H NVR (DVBO): 10.45 (s, 1H), 840(m 3H),

) 22‘\ fgojﬁlhomtn?ffi({g;(ﬂgér@npégf 2-@@0@,-%‘315:@(?% f"S‘ilém“é'_?‘ 15

Intermedl ate Products According to Process Variant 9
mIGDNF e ohroon (hmperaiare with Bl of NoNrelmethy omemiielc
H2 N2 2.27 g (6.72 nmol ) of
ditnéthy13cetal 4nd-snieed €yl 2o0rhouny. - Thitbakch-ic added o £ 5% KHSO, solution in
acid-tent-butyl ester is mxed with 9 m of

icd Whtk? HA'BALSkabied Foth AR addthte! TRe Ed¥hbired GEdric gﬁasésoﬁérﬂned
tenperature The batch |s carefully added to

OBS08 £l e@%ﬁ%ﬁ@%@% B Rporeli T e i SpBipedis
filter a conce orat, on.
gt S B i 115 ‘ﬂ"ﬁniolsrce g 16,008 Bf Bty of the
et hanol / di i sopropyl ether. 519 ny (2 19 mol ,
predyct isobtintidng t o 33% of theory) of the product is
obtained. 'H NWVR (DMBO): 8.95 (m 1H), 8.65 (s, 1H),
8.86 (m 1H), 8.78 (m 1H), 7.72
'H-NMR (DMSO): 8.29 (s, 1H), 8.04 (m, 1H), 7.90 (m, 2H), 3.99 (s, 3H), 3.24 (s,
3H), 2.93 (s, 3H).

MS: 288 (ES).

8f) Production of N-Dimethylaminomethylene-2-hydroxy-4-nitro-

benzenesulfonamide

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 mi of the 1 molar

solution of boron tribromide in DCM is added again, and it is stirred for another 16 hours.




(in, 1H), 3.30 (m 2H), 3.04 (m 2H), 1.55 (m 2H),
1.40 (m 2H). Ms: 238 (ES).. 120 9b) Production of

N-[ 4- ( 5- Brono- 2- chl oro-pyri]fﬂ“di n- 4-yl am no) - butyl ] - 3- ni
tro benzam de Br A solution of 502 ng (2.2 nmol) of

5- brono- 2, 4-di chloro-pyrimdine and 0.4 m  of
triethylamine (2.3 mmol) in 2.5 M of acetonitrile is
m xed at OC while being stirred with 547 ng (2.3 nmol)

THE ba%h(l %(ed%t I%%p atnﬁ cfﬁsé eylf A ni.hd jareq.]ﬁgtebf%st 19 fdrme és

St TTEd overn roo nmperatur recipita

t hat for ti,oped off, was er and
sugfiqried o vaer;E th BOH and diisoprpad ﬁ@ﬁm’ﬁg{j%%%ﬁﬁ mmol,

theory) of the product 1is obtained. 'H NVR (DVSO) :
cogegppnding to 7% of thesry) of thepyodugt iggbtained.1H) | 8.28 (m 1H),

8.18 (s, 1H), 7.76 (m 2H), 3.35 (m 4H), 1.55 (m

4H) . Ms: 427 (El). 121 9c) Production of

3- Ami no- N-[ 4- (5- brono- 2- chl or o- pyri m di n-4-yl am no) - but

yl] 'hegrairsiaso): 51q|55t(h OfM)08. 2'13@81 79k @2 19901 70 @h, 2H), 3.19
N-[4-(5- brormZCh oro-pyrimd -

Y yl]-3-nitro- benzamdein 15 mM of THE is
G ifgg%'gg% ’foom tenperature with 9

MS : 274 (ES).

8g) Production of (S)-{4-[2-(Dimethylaminomethylene-sulfamoyl)-5-nitro-phenoxy]-

1-hydroxymethyl-butyl}-carbamic acid-tert-butyl ester

HN\Oer\|<

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 mmeol) of (S)-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




m of a 15% solution of Ti(I11)Cl in approximately 10%
hydrochloric acid. After 21 hours, the batch is nmade
basic with 2N NaOH sol uti onl05m xed 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 ng (1.12 mol, corresponding to

5%.0f  t heory), t produc i s obtajned, Ms:

é@ys addsd, apd dtfy é&wfﬁfﬂf%es Rncies 22 s, 3"%1? baigh ﬁrcee%%%mted by

Variant 10 NH2 NO2 J In the general fornulas, R3,
evRmratdnasmil the residae ispurifisd by shromatagrapby (REM/EIGH) 9NOQ

under general formula I. 123 Exanple 10.0 Production of
FldshmBstenid). 2.7 (1150 infiol, zastaspdadingo- 16946 ofthdorypeflthéd pdduct is

benzenacycl odecaphan-5-one A solution of 265 ng (0.66
obikdd) of 1-(3-am no-phenyl)-3-[3-(5-brono-2-

'H.NMR (DMSO): 8.21 (s, 1H), 8.03 (m, 1H), 7.88 (m, 2H), 6.60 (d, 1H), 4.65 (t,
1H), 4.19 (m, 2H), 3.42 (m, 3H), 3.22 (s, 3H), 2.93 (s, 3H), 1.73 (m, 4H), 1.39 (s, 9H).

MS : 475 (ES).




chl oro-pyri m di n-4-yl am no)-propyl]-urea in
acetonitril e/ di oxane/water (8 mMJ mIl m) is added
via a spray punp within 2 rs to a refluxing solution
of acetonitrile/water/4 nolar solution of hydrochloric
acid in dioxane (70 ni/5 m /I m). After another 18
hours under reflux, the batch is made basic with 2N
NaOH after cooling and extracted from ethyl acetate.

e combin r i C es are filtered.thrquagh a
SR Ediion of ¢ @ Toma 0 iy GBI o e
residue that is obtained is purified by chromatography
PWMM“E‘?“IE‘PP‘lmﬂwl&ﬂ%‘%%ﬂ'@éﬂzqﬂﬁﬁafq“ﬁ%‘!ﬁ ained is
then recrystallized from MOCH 7 ng (0.02 nmol,
corresponding to 3% of theory) of the product is
obtai ned. 124 'H-NWR (DVMSO: 9.31 (s, 1H), 8.79 (m
1H), 8.17 (s, 1H), 7.98 (s, ~ 7.27 (t, 1 H, 7.05
(t, 1 H, 6.72 (m 1 H 0661 1H, 6.43 (m | H,
3.48 (m 2H), 3.14 /m 2%, %.65 (m 2H). 13C NWVR
(DVMBO): 158.6s, 15 Rr158NT s, 1550Bs, 141. 6s,
140.9s, 129.0d, 1j 112.2d, 11043d, 92.1s, 38.3t,

36. 3t, 30.3t. %ﬂﬁl 36 ton of Internediate
Products Accord®ng to ProtCess Vari pnt 10a)
Producti on of : HN

{3-[3-(3-Nitro-phenyl)-ureidol-propy - C3Y bani ¢
Acid-tert butyl ester O AO - N N

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.




HHA solution of 3.35 g (19.2 mmol) of

N- boc- 1, 3-di am nopropane in 50 mM of EtOH is mxed at
OCin portions with 3.15 g {0¥9. 2 mmol ) of 3-nitrophenyl
i socyanate. The batch is stirred overnight at room
tenperature and then concentrated by evaporation in a
rotary evaporator. It is mxed with DCM and washed with
wat er. The organic phase is filtered through a Watnan

f||tl r d trate
N@&«D&@S@ﬁﬁa#& ﬂﬂbédﬁ %&W a?nmgs* éma%ez 18(d,
IS obt ai ned. 125 ' (z?l}.,wso Ii_? Bé
1H), 49 (t718) 42 (my 3H)y,, 3571 @5 9(51)3H)22£B@ (s,(HD), 17§ (mattdp
(t, 1H), 6.32 (t, 1H), 3.12 (m 2H), 2.95 (m 2H), 1.55
(m MN§) S63(ES). (s, 9H). Ms: 339 (Cl). 10b) Production
of 1-(3-Am no-propyl)-3-(3-nitro-phenyl)-urea H2 6.4 ¢
(18.9 mmuol ) of
{3-[3-(3-nitro-phenyl)-ureido]-propyl)-carbamc
acid-tert- butyl ester is mxed with 22 nl 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 extracted from et hyl
acetate. The conbi ned organi c phases are filtered
through a Watmn filter and concentrated by
evaporation. 4.4 g (18.5 nmol, corresponding to 97% of
theory) of the product is obtained. '"H NVR (DVMSO) : 9. 46
(s, 1H, 855 (m 1H), 7.75 (m 1H), 7.65 (m 1H), 7.48




(m IH), 6.88 (t, 1H, 3.30 (m 2H), 2.75 (m 2H), 1.72
(m 2H). Ms: 239 (ES). 126 10c) Production of

1-[ 3-(5- Brono- 2-chl or o- pyrllrﬂsdi n- 4-yl am no) - propyl ] - 3-(
3 nitro-phenyl)-urea C1 A solution of 1.6 g (6.7 nmol)
of 1-(3-am no-propyl)-3-(3-nitro-phenyl)-urea in 30 m
of acetonitrile is mxed with a solution of 1.6 g (7.0
nmol ) of 5-brono- 2, 4- dichloro pyrirridinein 10 mM of

Nid I 0. e and, it
sif BFOQb ol Cpaf ARt e oo 2 B e Rty 5
gl | ut ed Wlt acetate 150 m) and_ _washed with
hydrexy-pentyloyy (JY@%'E thylaminging Yl@ﬁé@“‘é‘&?'ﬁfqﬂaﬂﬂ% wel | as
saturated NaCl solution, dried (Na2SO4), filtered and
concentrated by evaporati on. The remaining residue is
purified by chromatography (hexane/ethyl acetate 1 :
1). 1.7 g (4.0 mol, corres.Qog,d'l ng to 60% of theory)
of the product is obtai Ol%DH-NI\/R (DVSO : 9.08 (s,

1H, 8.52 (m 1H, 8,21 , 7.70 (m 3H), 7.46 (t,
1H), 6.38 (t, 1H), 3.1BpH(mMm 214), 1.72

(m 2H). 127 10d)
1- ( 3- Am no- phe

o- pyri mdin-4
yl am no) - pr opyl r

-urea N -=~N

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(IIT)Cl 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 agueous phase is extracted again from ethyl
acetate. The combined organic phases are dried (Na;S0O,), filtered and concentrated by
evaporation. The remaining residue is purified by chromatography (DCM/methanol 9 :

1; Flashmaster IT). 90 mg (0.17 mmol, corresponding to 56% of theory) of the product is

obtained.




HHBr Asolution of 1.71 g (3.98 muol) of
1-[3-(5-brono-2-chl oro-pyrimdin-4-

yl am no) - propyl ] -3-(3-nitro08henyl)-urea in 50 m of
THE is m xed at roomtenperature wth 30 mM of a 15%
solution of Ti(Il1l)d in approximately 10% hydrochloric
acid. After 24 hours, another 5 m of the 15% sol ution
of Ti(Ill)C in approximtely 10% hydrochloric acid is

added.. After ot her 6 hours, the batch i i C
o ¢ ARG BGEI N orl D08 ke 1o oD @ kDL Ry (0, TS, €11 G,
acetate. The conbi ned organi ¢ phases are filtered
2H)n3. &% (pa 2HD), el (toeldd)s 4.2€ ém, Hilia 3 88 fmeil);, 354 dmbPH), 3.11 (s, 3H),
evaporation. The residue that is obtained is purified
2.88y(sC3H R MAS Gang 4y (DCM EtOH 9: 1). 850 ng (2.13 mmol ,
corresponding to 54% of theory) of the product is
obt gjjgeshs 'Eg)_NI\/R (DMSO : 8.25 (s, 1H), 8.14 (s, 1H),
7.78 (t, 1g-l), 6.82 (t, 1H, 6.68 (m 1H), 6.50 (m
1H), 6.06 (m 211), 4.94 (s, 1H), 3.30 (m 2H), 3.31
(m 2H), 1.67 (m 2H). Ms: 399 (ES). 128 Ring C osure
of Bifunctional Acyclic Precursors Process Variant 11
(R M(R)Ym(RSYm(R)mA, B, R, R, R3, R4, R5 X Y,
m and n have the neanings that are indicated under




general formula I. U and V stand for groups such as
-OH, -C2H, -C®2-C 1 -C6-alkyl, -SCl, -SQ2F, -SO3H,
etc. The ring closure or thd synt hesi s of the
macrocyclic conpounds can al so be perforned
anal ogously to known nethods ((a) Roxburgh, C J.
Tetrahedron 1995, 51, 9767. (b) Meng, Q Top. Curr.
Chem 1991, 161, 107. (c) Paterson, |. Tetrahedron

Pr 98§V th\ﬁ%g (d) Masamune, S. Angew. Chem 1977, 89,
{074 (a&a %olaou, K C.  Tetrahedron 1977, 33, 683.
(f) Ruggli, P. Li ebi gs Ann. Chem 1912, 92.) 129 Ring
Cl osure by Mtsunobu Reaction Process variant 12 HN OH
In the general formulas, R, R3, R5, B and m have the
meaning that is indicated under general fornula I.
Synt hesi s of macrocyclic conmpounds with use of the
M tsunobu regttion is general Ng, known and can @e

éooked UE in|(a) Xue, C -B. J. I\/Ied0 Chem 2001,]| 44,

lich, W Tet. 710 (c)
M bbu, |[0. nt hess™981 | 130 ol e 12 o

Pr Ottt i onNafzN
|'i - Brono- 4- oja- 2, 9-di aza- 1@)"4) p(ﬁr)mm di na- 3(1 ) benze
n Cl

(R')p, l
(R)y,

N\N’ — @f\./

s
~—N
R~ (R, Y

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

under general formula L.




acycl ononaphane A solution of 108 ng (0.31 mmol) of
3-[ 5-brono-4- (4- hydr oxy- butyl am no) -
pyri m di n-2-yl am no] - phenollliln THF/ N- et hyl nor phol i ne
(9 MM m) is added while being stirred within 3 hours
to a mxture of 710 nmg (2.7 mmol) of triphenyl phosphine
and 481 ng (2.8 mmol) of DEAD in 100 m of THE at 40C.
After another 30 m nutes, the reaction mxture is
concentrated by evaporation in a rotary evaporator.
Exgmple 8xiater is” added, it is extracted with ethyl
acetate (2x). The conbi ned organi c phases are dried
(Na2Ss®™4), filtered and concentrated by evaporation. The
residue that is formed is purified by chromatography
ProdietivncfoleB roane4-uxa2:8:diaz1(2)4)-pyriidiva-3(1 2¥e pr oduct
that 1is obtained is then digested with isopropyl
befizditycldottdffhan®. 05 nmol, corresponding to 17% of
theory) of the product is obtained. 131 'H NVR ( DMSO):
9.18 (s, 1 H, 9.08 (s, 1 H, 804 (s, 1 H, 7.20 (s, 1
H, 7.09 (dd, | H), 6.96 (t, 1H), 6.31 (dd, I H), 3.30
(m 4H), 1.90 (m 4H). Ms: 334 (ElI). 132 Production of
the Internedi ate Products Aeoiding to Process Vari ant
12 12a) Production of
4- ( 5- Brono- 2- chl or o- pyri m.e

% 4yl am no) -butan-1-ol A
solution of 2.28 g (10. Nomol | of

5- br ono- 2, 4-di chl or o- py/ig%?is and 1.7 mM (12.0 nmol)
of triethylanine in 10N acesonitrile is m xed at
OCwith 1.1 m (12.0

N
]
Br

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 m!) 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 m}/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 II). 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).




mol ) of 4-am no-butanol. The reaction m xture is
slowy heated to roon1tenperature whil e being stirred
by removal of the ice bath.ll&ter 16 hours, the
precipitate that is formed is filtered off. The
filtrate is conpletely concentrated by evaporati on and
di gested with diisopropyl ether. 2.74 g (9.8 muol ,
corresponding to 98% of theory) of the product is
obtained. 'H NWVR (DVMBO): 8.19 (s, 1H), 7.72 (t, 1H)
4.45 (br, 1H), 3.38 (m 4H), 1.56 (m 2H), 1.45 (m
2H). M5 279 (El). 133 12b) . .

Prodyction,of the Intevmediate Brodugts deearding)to Brpeess ¥ariant8q 50 no
| -phenol HN- v -OH A reaction mxture of 327 ng (3.0
mol ) of 3-am nophenol and 864 ng (3.1 mmol) of
4- (5- brono- 2-chl oro- pyri m di n-4-yl am no) -butan-1-ol in

sJPPﬂfidu@ﬁoﬁsﬁsmtdnid-iz@m&o-pﬁmﬂdm\u-yi}[@{i-ﬁnnii-pnén@yﬂpi\dpyu-
sol ution of hydrochloric acid in dioxane, and it

ansihkr red under reflux overnight. After the coollng, t he
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 filteﬁgd of f and then dissolved in water.
By adding triethylfam ne, the solution is nade basic
and extracted wt thyl acetate (2x The conbi ned

or gani ¢ phases e O ed (Na2st4), rf pred and
concentrated by gvapgration. 444 Q 2 mol

Re” product is
Br NO,

corresponding to 0 NfﬁbﬂrﬁT\g
obt ai ned. H

A solution of 1.06 g (4.0 mmol) of 3-(S-bromo-2-chloro-pyrimidin-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 IT). 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-NWR (DMSO): 9.18 (s, 1H), 9.06 (s, 1H), 7.97 (s,
1H, 7.19 (m 2H), 6.99 (m 214), 6.32 (m 1H), 4.45
(t, 1H), 3.40 (m 4H), 1.60113m 2H), 1.47 (m 2H). MS
352 (ES). 134 Ring O osure by Mcrol actam zation
Process Variant 13 (R5)m (R )m N 11 NHZ In the general
formulas, R, R3, R5, B and mhave the neaning that is
indicated H -N under general fornmula | and NHZ stands

r the gr Synt hesjs of macrqglactans js .carried,qut
Sl‘ig’wiltﬁﬂﬂ of Eﬁﬁ-ﬁﬁamrhwkgmﬁ(@%}rowéﬂépﬂspmmﬁgﬂr
Chem 2001, 44, 2636. (b) Jackson, F. W J. Og. Chem
ylpgoine 67, 4882). 135 Exanple 13.0 Production of

15-Brono- 2,5, 11-triaza-1(2, 4)-pyrimdina-3(1, 3)-
benzenacycl oundecaphane- 4-one (A) and
2,5 11-Triaza-1(2,4)-pyrimdina-3(1, 3)-

Cl

NT NN

Br NH,

A solution of 500 mg {1.29 mmol) of (5-bromo-2-chloro-pyrimidin-4-yl)-[3-(2-
nitro-phenoxy)-propyl]-amine in 20 ml of THF is mixed at room temperature with 6.0 ml
of an approximately 10% solution of Ti(II}Cl in 20-30% hydrochloric acid. After 21
hours, another 2.0 m! of the Ti(III)Cl solution is added. Renewed additions of the
Ti(IIDCI 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 IN 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).




benzenacycl oundecaphane-4-one (B) A N 11 B A sol ution
of 300 ng (0.57 nmol ) of
3- [ 4- (5- benzyl oxycar bonyl anklfo-
pent yl am no) - 5- br ono- pyri m di n- 2-yl am no] - benzoi c aci d
i n nmet hanol /di chl oronethane (40 mM/5 mM) is mxed with
350 ng of Pd/C (10% and hydrogenated for 150 m nutes
in a |owpressure apparatus. The reaction mxture is
f| I te;ae‘fi on Celite and conpletely concentrated by
ion. The remaining residue is dissolved in
/metha ol / wat er &10 OnmM/1.0 nm/0. 2 m% and added
Pr\?ﬂﬂ“ﬂ’“s?frla')mﬁm?p“‘@% 8Aipgpa @, 9-pyEmidina3(bR)-of 410 ny
(2.2 mmol) of EDC, 330 ng (2.2 nmmol) of HOBt and 0. 25
beikeritydbsitiphanenipfidfonamide’ 200 m of DWF. After 72
hours the reaction m xture is concentrated by
evaporation, mnmixed with water, and then extracted with
et hyl acetate (2x). The conbi ned organi ¢ phases are
washed with water, dried (Ng2SO4), filtered and
concentrated by evaporatl on. BThe residue that is
formed is purified by chro®&pgraphy
(di chl or onet hane/ nmet hanol L . 35 nmg (0.09 mmol,
corresponding to 16% of thep of
15-bronmo-2,5, 11-tri aza- @
1(2,4)-pyrimdina-3(1, 3)enZ¢nacycl oundecaphane- - 4- one
(A) and 13 ng (0.04 nmmol,] cokresponding to 7% of
theory) of 2,5, 11 -trigaza~pN(2,2)-pyrimdina-3(1, 3)

Z

N
H

Br

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(IINCI 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(IIN)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;SQ,), 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 ml/3 ml/0.4 ml). Then, the batch is stirred under




benzenacycl oundecaphane- 4-one (B) are obtai ned.
15-Brono-2,5,1 1 -triaza-

1(2, 4) - pyri mdina-3(1, 3) - beld2enacycl oundecaphane- 4- one
(A): 1H-NVR (DVBO): 9.45 (s, IH), 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)- pyrirridi na- 3

cycl oyndec ape- 4- one

tg).lxzta ﬁqﬁ&% L*%g oﬁﬁg t?lgpgg@lp tfltegligtus fox;mt;Ncg/R (séctlo_{lpg off

738(t ,725t , 7.18 (dd, 1H), 7.08 (dd,
and Mpasheg, \g.th e(c@tonMe an vga(tpr mg kf).03 gm'gpi' c@mesp,gpplmg tq8%5)f

(m 2H), 1.53 (m 2H), 1.30 (m 2H). MsS: 298 (ES). 137
théddrgdif chid prodwat isl obtanededi at e Products According to

Process Variant 13 13a) Production of

[ 5- (5- Brono- 2- chl oro- pyri m di n- 4-yl am no) - pentyl ] - carba

m c aci d- benzyl ester A solution of 860 8 mmol )

ol PR PRERT BT i*ﬁay%bﬂﬂiﬁ%a%(%?s%ﬂﬁ?ﬁ%7 2D, 130
(mégHg%ﬂo&“bgh)y’f ?5@%@2?3%@9 @I[)oenzyl ester. The

reaction nixture is slowy heated to roomtenperature
whi NS:004ESEt i rred by renoval of the ice bath. Amer 60
hours, it is mxed with water and then extracted with
et hyl acetate (2x). The conbi ned organic phases are
dried (Na2SO4), 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 odfained. 'H NVR (DMSO): 8.21
(s, 1H), 7.72 (t, 1H), 7.35 (m 5H), 7.23 (t, 1H), 4.99
(s, 2H), 3.30 (m 2H), 2.97 (m 2H), 1.47 (m 4H),
1.27 (m 211). Ms: 427 (ES). 138 13b) Production of

3-[ 4- (5- Benzyl oxycar bonyl am no- pent yl ani no) - 5- br ono

rimdin-2-ylamngl -benzoic Acid HN CO2H A reaction
Peyiefprcodpterinsgiy Peodseliro ) of
[ 5- (5- brono-2-chl oro-pyri m 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
81ac e td4ef3t-(B+Brioaior2-rblor ¢-Ppyrindidin-Hykamine)sprepoxy] Senitrc er
reflux for 20 hours. The reaction mxture is spun in,
beapéhebdlona@iiaé Ni Ng residue is purified by chromatography
(di chl or onet hane/ et hanol 9:1, Flashmaster 11). 1.27 g
(2.4 mol, corresponding to 86% of theory) of the
product is obtained. 'H NWVR (DVMSO): 10.03 (s, 1H), 8.38
(s, 1H), 8.15 (sg 1H), 7.81 (m 2H), 6 (d, 1H), 7.30

7.
(m 7H), 4.98 (s| 2H), 3.35 (m 2H), R8s (m 2H), 1.54
(m 2H), 1.32 (aNgH). M LY. S\NH
) 2
H/\/\0
Br

398 mg (1.02 mmol) of (5-bromo-2-chloro-pyrimidin-4-yl)-[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 (1, 1H), 7.47
(m, 3H), 4.29 (t, 2H), 3.55 (m, 2H), 2.04 (m, 2H).

MS: 466 (ES).




139 Production of Aza-phane Derivatives Process Vari ant
14 (RB)m (RS)m ~Rs~m NHAc NHAc 1 /N NH2 HN 140 In the
general formulas, R, R5, RI71, B and m have the

meani ng that is indicated under general fornmula |I. 141
Exanpl e 14.0 Production of Is

-Brono-4-nesyl -2,4,9-triaza-1(2,4)-pyrimdina-3(1, 3)
benzenacycl ononaphane N 11

Production of the Amide Derivatives

Process Variant 9

i
o O ~d

N N N

N NH, — N N

(R 8

(RY),

NO, NO, l
(R%),, (R,
j‘\ ° ®y), 0 N)\IN
\

NN NH S N /KH
IH% (R) R
N m
a H
R

NH,

I
Iz

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

under general formula 1.




A solution of 160 nmg (0.33 mol ) of N (3- {
[ 4- (5- brono- 2-chl oro-pyrim din-4-
yl ami no) - but yl ] - net hanesul fidByl - ani no}
- phenyl ) -acetam de in 10 m of acetonitrile is added
via a spray punp within 3 hours to a refluxing solution
of acetonitrile/water/4 nolar solution of hydrochloric
acid in dioxane (40 m /10 mlIl m). After the addition
[ cg_:ﬁpl eted, the batch is stirred under reflux for
Xample, 16 hours, and then the organic solvent is
drawn of f . It is mxed with ethyl acetate and washed
Prgduetion of J{-Brgnaclst 1 0-4xinza- 1@ 4)-pyrimidigatd(hdt or gani c
phases are concentrated by evaporation, and the residue
benbatacydoddoapharedtone washed with ethyl acetate, MeOH and
water. After the drying, 81 ng (0.20 nmol,
corresponding to 63% of theory) of the product is
obtai ned. 142 'H NWMR (DMSO): 9.38 (s, 1H), 8.16 (m
1H), 7.97 (s, 1H), 7.23 ( 2H), 6.99 (m 1H), 6.92
(m 1H), 3.64 (m 2H), 3. , 3.06 (s, 3H), 1.77
(m 2H), 1.60 (m 2H). %) . 143 Production of
I nternedi ate Products 14
N (3-{[ 4- (5- Br ono- 2- cHitr o- pyri p,di n- 4- yl anmi no) - but yl ] -
nmet hanesul f onyl am no) -khhenyl ) -acetam de 460 ng (1.56
nmol ) of N-{3-[ (3- cyam- p¥epyl ) - net Hanesul f onyl - am no] -
phenyl } - acet ani de in |5 of ethadol and 0.5 nl of
concentrated HCl1 are ougrat

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 mi/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).




with use of 60 ng (0.26 nmol) of platinun(lV)oxide for
5 hours at roomtenperature under normal pressure. The
batch is filtered and concehtd ated by evaporati on. The
residue that is obtained is mxed with a solution of
355 ng (1.56 mol ) of 5-brono-2,4- dichloro-pyrimdine
in 15 mM of acetonitrile. 0.45 m of triethylamne is
added drop by drop, and it is stirred for 16 hours at
omte ture. tch is concentrated by

Pragy n‘ptgﬁ taﬂaetlln el? egpefa Acearsing 19 Broress Yasiant 9
purlfl ed by chromat ography (DCMEtOH 95:5). 330 ngy
(0.67 mmol, corresponding to 43% of theory) of the
product is obtained. 144 1H NVR (DVBO): 10.03 (s, 1H),

9a9. Prbd(ctionldf) N-(4-Lkin(c-butyBi3-nifroFenimideH) , 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). 145 14b)
N- (3-[ (3- Cynno- propyl ) - get hanesul f onyl - am nol - phenyl | - a
cetamide 0 =T H\Wy O N A solution of 5 10 ng (2.35

mol ) of N-[3-(3- 0 oNpWs)\-pNHQyI]-
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).




acetamde in 10 nl of pyridine is mxed at O C drop by
drop with 0.21 m of nethanesul fonyl chloride and then
stirred for 24 hours at rood@ltenperature. After TLC
monitoring, it is mxed again with 0. 1 m of

met hanesul fonyl chloride and stirred for another 3
days. The batch is diluted with ethyl acetate and
washed with citric acid (10% sat urat ed NaHC03

ution a S sa ed NaCl._s ti.on
o Byt AT B R e midin ool i->-nitro-
conc_entrat ed by evaporation. 469 ng (1.60 mol,
begzgamidepondi ng to 68% of theory) of the product is
obtained 'H-NWR (DVBSO): 10. 11 (s, | H), 7.59 (m 2H)
7.37 (m I H, 7.11 (m | H, 3.68 (t, 2H), 3.02 (s,
3H), 2.51 (m ZFD 2.04 (s, 3H), 1.67 (p, 2H). Ms: 321

(ES). 146 14c) NO,

N-[ 3- (3- Cyano- pr pylan1ne) phenyl ] - acetsnlde NHWy OA
sol ution of 3, N(21.2 mmol)  of

acet am de in %00

N- ( 3- am no- phgpyl)
@PQLELB\ﬁ%L ’
cid”ﬂtrlle and 216 nl ~of

is mxed at r
4- br omobut yri c
triethylam ne angl then stirred undgy reflux overnight.
After cooling, 1t is diluted with ethyl acetate and
washed with citric acid (109, saturated NaHCO3
solution as well as saturated NaCl solution. The

organi ¢ phase is dried
A solution of 502 mg (2.2 mmol) of 5-bromo-2,4-dichloro-pyrimidine and 0.4 ml

acetonitrile
19.0 mmol ) of

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 ts 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 (EI).




(Na2SO™4), filtered and concentrated by evaporation. The
residue that is obtained is purified by chronmatography
(DCM EtOH 95:5). 0.56 g (2.12% nmmol, corresponding to
12% of theory) of the product is obtained. 1 H NWR
(DMBO): 9.66 (s, 1 H), 6.98 (m 2H), 6.72 (m | H),
6.26 (m 1 H), 5.69 (t, 1H, 3.04 (m 2H), 2.62 (t,
2H) 2.02 (s, 3H),1.82 (p, 2H). Ms: 218 (ES) 147 The
ol | owi ng canpounds. are al so produced,in

99 é"?ﬂ'é“'ﬁlﬂd’é & Vol h(@-byemer %erwwawev D@&Q@tﬂb

i / HNNLH Ol 0 ~OV LN HN $~-O $-O H HN
benzamide

A solution of 568 mg (1.32 mmol) 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(IIT)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).




\ &N ~ NHI N IHBr Exanple No.14.114.214.3 Mass370
(ES) 362 (ES)426 (ES) Processl11l Variant ~ ~o/ | HN\
SHHNNNI H H NH 122

Production of Urea Derivatives

Process Variant 10

(R-")m [o} (Rs)m R
N//’ H H n 0 e H H NH,
. Y T X — a0
0 0 5
(R} (R")p, (RY),
NO, NO, NO,

3
|
3

R:‘
(R,
NS
o Nl ~N
{RYn,
NH, !

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

under general formula 1.



OH Exanpl e No. 14.414.514. 6 Mass442 (ES)284 (G )398 (ES)

Process1131 Vari ant 148 | ,0 \' ~ 1 OHNCIH \%e0 A
HNHOS$-Q 123
Example 10.0

Production of 15-Bromo-2,4,6,l0-tetraaza-1(2,4)—pyrimidina-3(l,3)-

benzenacyclodecaphan-5-one

/@\ 0
HN N‘(
H
NH
Y
%N
H
Br

A solution of 265 mg (0.66 mmol) of 1-(3-amino-phenyl)-3-[3-(5-bromo-2-
chloro-pyrimidin-4-ylamino)-propyl]-urea in acetonitrile/dioxane/water (8 ml/1 ml/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.




HNS HOIN-N N~NY [V NI n H SrBr Exanple
No. 14. 714. 814. 9 Mass412 (ES£2414 (ES) 390 (ES) Process116
Variant 149 s O\\ ,, NH 4

'"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).

I3C-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) Production of {3-[3-(3-Nitro-phenyl)-ureido]-propyl}-carbamic Acid-ferr-

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.
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'H.NMR (DMSOY): 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 (CD).

10b) Production of 1-(3-Amino-propyl)-3-(3-nitro-phenyl)-urea

/Q\ JOL
O, ﬂ ﬁ/\/\NH2

6.4 g (18.9 mmol) of {3-[3-(3-nitro-phenyl)-ureido]-propyl}-carbamic acid-tert-
butyl ester is mixed with 22 m! 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).
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10¢) 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;SOy,), 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, {H), 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).
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10d) Production of 1-(3-Amino-phenyl)-3-[3-(5-bromo-2-chloro-pyrimidin-4-

ylamino)-propyl]-urea

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(II)Cl in approximately 10% hydrochloric acid. After
24 hours, another 5 ml of the 15% solution of Ti(III)Cl in approximately 10%
hydrochloric acid is added. Afier another 6 hours, the batch is made basic with 2N
NaOH solution 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). 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).
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Ring Closure of Bifunctional Acyclic Precursors

Process Variant 11

(Rs)m (R‘)m (Rs)m (R1)m

2 u 2 \( X)
R\ R\ n

H NH

N A

L (e ) (=)
R‘/J\‘/\\(Y)n R‘/jﬁ/k ),
3

R R

=

A, B,R', R% R} R* 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, -C0,-C1-Cg-alkyl,
-S0;Cl, -SO;F, -SO3H, 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, I. Tetrahedron
1985, 41, 3569. (d) Masamune, S. Angew. Chem. 1977, 89, 602. (¢) Nicolaou, K. C.

Tetrahedron 1977, 33, 683. (f) Ruggl, P. Liebigs Ann. Chem. 1912, 92.)
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Ring Closure by Mitsunobu Reaction

Process Yariant 12

In the general formulas, R', R}, R®, 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.
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Example 12.0

Production of 1°-Bromo—4-oxa-2,9-diaza-1(2,4)-pyrimidina-3(1,3)-benzen-

acyclononaphane

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;S0y), 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.



H~H Br Br Exanpl e No. 14. 2514. 2614. 27 Mass441 (ES) 483
(ES)430 (ES) Proc. Var.118 00 $~N | HN NLNi p Sr
Exanpl e No. 14. 28 Mass442 (EB1 Proc. Var.8 152 As can be
assunmed by one skilled in the art, the above-descri bed
processes do not

'"H-NMR (DMSO): 9.18 (s, 1H), 9.08 (s, IH), 8.04 (s, 1H), 7.20 (s, 1H), 7.09 (dd,

1H), 6.96 (1, 1H), 6.31 (dd, 1H), 3.30 (m, 4H), 1.90 (m, 4H).

MS: 334 (EI).




descri be all possible production nethods of the
products according to the invention. Related nethods
are to be obvious to one ski¥l ed in the art based on
his technical know edge. In addition, the production
processes are not limted to being carried out in this
sequence. The chem cal transformations and protective
groups that are described in this application and that

ane nec arv for.t synthesi s neth are.descriped in
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Conpr ehensi ve Organi ¢ Transformations, VCH Publishers
(1989), T. W Geene and P. G M Wirtz, Protective
Goups in Organic Synthesis, John Wley and Sons
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for Organic Synthesis, John Wley and Sons (1995). The
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|
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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 diisopropy! 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).




HH Br Br Br Exanpl el5. 015. 115. 2 153 Additional synthesis
requi renents relative to the sul foximne derivatives
are described in a) M RedgBin, C Zur, Synthesis,
2000, 1, 1-64. b) S. L. Huang, D. Swern, Phosphorous
and Sul fur, 1976, 1, 309-314. c) S. OGae, K Harada, K
Tsuji hara, N Furukawa, Int. J. Sulfur Chem, Part A
2, 1, 49-61. d) S. G Pyne, Sulfur Reports, 12, 1,

12%}7 %FIS- 54 HN\ hx#lpqqy]bu%la&mo -pynmlﬁmﬂ_"\kammo -pheq It

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 is
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;SOy,), 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).
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Ring Closure by Macrolactamization
Process Variant 13

(R%)y (R (R%),, (R

COH

N \ N N \ N ’_ N \ N
— NHZ g '\Kk .
In the general formulas, R', R, R®, B and m have the meaning that is indicated
H
—N
Ve
0

Synthesis of macrolactams is carried out according to standard processes ((a) Xue,

under general formula 1 and NHZ stands for the group

C.-B. J Med. Chem. 2001, 44, 2636. (b) Jackson, F. W. J. Org. Chem. 2002, 67, 4882).
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Example 13.0

Production of 1°-Bromo-2,5,1 1-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‘ : ‘f HN
N\NJ N\N

NH

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 ml/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,SO,), filtered and concentrated by evaporation.
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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).
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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;SOy), 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).
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13b) Production 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 IT). 1.27 g (2.4 mmol, corresponding to

86% of theory) of the product is obtained.

IH-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 (CD).
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Production of Aza-phane Derivatives

Process Variant 14
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In the general formulas, R!, R>, R*!, B and m have the meaning that is indicated

under general formula L.
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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

\\ //

r

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.
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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).
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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.




y "I Ry "1 17 lalal-(;L HN Tz~zo HN HN 11 HN T~~O
?~~0 N"' '4ZN-~NHNHN~_1~;MC]-Ii|k N“*~N"'-r'Nr,I I H

'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

O
A\
0—? N
N

\/\///

g

o

A solution of 510 mg (2.35 mmol) 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 m! of methanesulfonyl chloride and stirred for

another 3 days. The batch is diluted with ethyl acetate and washed with citric acid

(10%), saturated NaHCQ; solution as well as saturated NaCl solution. The organic phase

is dried (Na;SO,), filtered and concentrated by evaporation. 469 mg (1.60 mmol,

corresponding to 68% of theory) of the product is obtained.

'H-NMR (DMSOY): 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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14c) N-[3-(3-Cyano-propylamine)-phenyl]-acetamide

N

H\/\///

g

0

A solution of 3.18 g (21.2 mmol) of N-(3-amino-phenyl}-acetamide in 100 m] 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
(Na;S0y), 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:

§§
>
Oho

—Z
E‘{z/

Variant

Example No. 14.1 14.2 14.3
Mass 370 (ES) 362 (ES) 426 (ES)
Process 1 1 1
Variant
o
HN
[ ] H
?£° u /\/l
HN
#
o : IV
\\(LNH j\ H‘T’éc’
Br NI =y @
Z
- T
Example No. 14.4 14.5 14.6
Mass 442 (ES) 284 (CI) 398 (ES)
Process 1 13 1
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Exanpl e No. 15. 5215. 5315. 54 HN N
O-l HNN'" Y ~ NINH NH 3 I148H

s
HN 0

?’é

Example No. 14.7 14.8 14.9
Mass 412 (ES) 414 (ES) 390 (ES)
Process 1 1 6

Variant
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HN // NLN H i
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Exanpl e No. 15. 5515. 5615. 57 NH ~I
Y-~ KN HH o,

~I Nx aHN \

4I;xan”pl e No. 15. 5815. 5915. 60

us

\\ﬁ'

N\N H

Example No. 14.10 14.11 14.12
Mass 404 (ES) 428 (ES) 400 (ES)
Proc. Var. 6 8 8
?/
ISy ° JQi%
HN Lo /@[ o s
/k HEI HI ’EO HN NH
w /N *\N HI NJ\IN O
Br N H
H Br
Br
Example No. 14.13 14.14 14.15
Mass 418 (ES) 458 (ES) 424 (ES)
Process
1 1 1
Variant

OH




I HN\ NHN\ N/DHHN\ ~ me NNN 1~ v HH aror Exanple
Y HN NHa I111IN N N NHS
~H~I T-1N BrH Br Br Exanpl e N8. 15. 6415. 6515. 66

No. 15. 6115. 6215. 63 <: |

Example No. 14.16 14.17 14.18
Mass 398 (ES) 412 (ES) 365 (ES)
Proc. Var. 1 2 1
F poy. A
HN:Q\f£O HO HN\U N| N
N e K‘/]\ H)\” o]
lefL ~ Y &
o]
Example No. 14.19 14.20 14.21
Mass 402 (ES) 442 (ES) 445 (ES)
Proc. Var. 1 1 1
HN/@\ HNQ\?’-’O /@\
R 0
N Xy HO N’ku HO ° HN ?/f"*o
%/L j\j V\NJ\J ; \N“°Ei“j
H P H
Be Br N
H
Br
(+)-Enantiomer
(-)-Enantiomer
Example No. 14.22 14.23 14.24
Mass 428 (ES) 428 (ES) 428 (ES)

Proc. Var.

1

1

1
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[T ~" OP\\*\ NHN/ HN

0 0

HN =0 N Ry
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N7 RN =N =
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Br . Br H
Example No. 14.25 14.26 14.27
Mass 441 (ES) 483 (ES) 430 (ES)
Proc. Var. 1 1 g
Q0
W
[: ] |
HN
A, 5
M
i
Br
Example No. 14.28
Mass 442 (ES)
Proc. Var. 8
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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:

Example 15.0 15.1 15.2




N HH H H Exanpl
HAN NN HN A N |
O her Rel atedW G
Crem yn,

No. 15.7315.74 ~O/ / O HN HN\ $=0
Nr T, HExanple No.15.7515. 7615. 77
Wat son, Y&éhi da, Bull. Soc.R

e
/

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. ¢) S. Qae, 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.




Li teraturePestic.
Jpn. , Phosphorus 46, 131-1381969, 19, 41Sul fur,

Sci .,

1996, Sci .

Phot ogr .

1981,

12, 197- 204. 162 HO1 0 )al5WN f9 0 HN N H or Exanpl e

No. 15. 78 Ot her Rel atedKatri~, synth. LiteratureSynth.
Conmun., 1993, 23, 3,405-417 Z;, | Mo:a
Qe | LA | K
HN ?—O HN —
NlJ\\“N HN. NIAN HN NI*\N HN,
l\%\H on OH k%\” qu OH
Br Br OH er
Example No. 15.4 15.5 15.6
Qe | O Qe
HN T—O HN ?—0 HN T-——O
NI/gN HN, Nl N HN, WAN HN,
H H
o Tom OH Br OH
Example No. 15.7 15.8 15.9
HNQ\?£O HN/@TIEDO HN/©\?!’°
£ o
o 5 S A | ]
kfl\ﬂ OH k(kﬁ OH I\%\{:1
Br Br Br OH
Example No. 15.10 15.11 15.12
; Ly Oy
HN i HN £, HN %
N|)§N HN. ° NI)\\“N HN © Nl ey HN.
%@j o Hz\g o ﬂ/f
Br OH OH Br oH
Example No. 15.13 15.14 15.15
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No. 15. 7915. 8015. 81 F 'al TSES 10 HN I N
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HO

TS N N
"I Ny HNL_ "l/l\\‘” HNL Xy M
N A N
or Br
OH
Example No. 15.16 15.17 15.18

Example No. 15.19 15.20 15.21

A
le\N HA OH
%ﬂ
Br
Example No. 15.22

NI N NI N NI SN
- e P
N
H/kH kl)\n k('\u
Br OH Br OH Br oH

Example No. 15.23 15.24 15.25




1 1- N NKT orar
Rel at edA. Courti n,

LiteratureChim Acta,
546-550.1, 68-75 G 0

Hel v.
1983, 66, 65, 2,

Exanpl e No. 15. 8215. 83 163 O her
Helv. A. Courtin,
1982,136i m Act a,

LV o‘\sffcj O\\S{J
o - |
HN HN HN
N)‘\N NJ\\"N N)\}N /}/\OH
CL (A (L
8r " OH Br " Br )
Example No. 15.26 15.27 15.28
D\g,f b ‘{\sf,‘,‘\’
Isall e ol Wes,
HN Hi HN
Sy /y W*\N N/}’% N)*N 5\&-‘
'1 CH OH I
k%\N HA HAN
H H H
Br Br B
Example No. 15.29 15.30 15.31
‘J\\S::f "\\Sf{’
ar | O
HN HN
Nl i /\% ) W/gﬂ ’34 ’
pZ p
H/Lu H/ku
8r Br
Example No. 15.32 15.33
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Rel at edHeert | es,

No. 15. 8415. 8515. 86 O her

Aml

em LiteratureTrav.

H Sr

Exanpl e
Recl . Fi scher,
Chi m

Chem Ber., Karsl ake, J.
Pays- 1891, 3188Soc., 1914, 36, 1247 Bas, 1950, 69, 262
\
szégj\ﬁh " { £ ,“/4:3\6_
SN o o
NI TN Hi. ,1 Ty HN. ’1),.\” H
k,fku/\g ) nf (A
Br Br 8r
OH QH OH
Example No. 15.34 15.35 1536
y / 0 /
L | L | O
GH P oH P OH
(4 HJY 4
Example No. 15.37 15.38 15.39
W/AZS\E‘ SN W/JCS\E‘

Example No.

15.40

15.41

15.42
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Br OH Br
Example No. 15.43
D | O
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H/K K(K
g H Br
HO
Example No. 15.46

Example No.

15.49
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Rel at edCourti n,
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Exanpl e No. 15. 8715. 88 O her
Chi m ca, Petrav, J.

Li teraturel975, 29, 168Phar Fcol ., 1960, 12 164 /

VeNH H & 9 H\ $~ EHN
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O-f/N ~ NN ~~rr &

Example No. 15.52 15.53 15.54
Peus IQ,,J\ A
L > o o
2 =
Br
Example No. 15.55 15.56 15.57
AN K| R
N)‘\w N) lﬁ/gN rH‘\N
1aaliine T
H H H
Br
Example No. 15.58 15.59

15.60
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Am G Rensen, Am G Rensen,

J., 1897, Chem J.,

1897,

18W60, J.

Rel at edG. Rensen,
Am Chem LiteratureChem
1897, 1897, 19, 496.

1897, 19, 496.19, 496. OOHOOVMB ONH, 200-OHN\ $ O

HN $~O HN 7 S ~ M HNI

No. 15. 9215. 9315. 94

HN NVLNHHBr

Exanpl e

HN N~ HN/@\N/\/ oH HNQ\N/\/ Otte
O O Cl
o8 CL )
H I & H
Example No. 15.61 15.62 15.63
HN/Q\NH W/Q\Nj\ HN/Q\NJ\T/
oD | @ L0
HAN k()\ V\"
Br " Br : Br :
Example No. 15.64 15.65 15.66

Example No.

15.67

15.68

15.69




O her

Rel atedShah J.
Chem Soc.

Chem Shah, J.
Li t er at ur eSoc.

Chem Soc.

7 Shabh,

1933, 13731933, 13731933,
1373 / W, Me, N / H$A%Hr\lq_o<0| 0
HNNNNN VN~ ~ &N

IH" FBI T A °/

E‘Q%E
Cr (

46, 131-138

1969, 19, 41

Example No. 15.70 15.71 15.72
1
H N My
HN 0
J§N HNfé ’1*\“ HN
A~ kaN/\?
Br " !
Example No. 15.73 15.74
H
- /gl r : :
HiN ?—0 o
/I\ HN HN ?"—'o
C L, 4 /b
%NA) NI Sy /\) H)\
H 2
w e
Example No. 15.75 15.76 15.77
Other Related W. G. Watson, Yoshida, Bull. Soc. R. Cremlyn,
Literature Pestic. Sci., 1996, Sci. Photogr. Jpn., Phosphorus

204.

Sulfur, 1981, 12, 197-
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Rel at edAbr anovitch, J.WIlson, J. Am Chem
LiteratureOrg. Chem 1977,S&2., 1944, 66, 835 42, 2920
O .NH O, NHWB O NM, O ~ O Ol OHNIAN/N/ 1lv
~HN H Y of Br Br

;\Jil :

Example No. 15.78

Other Related Katrizky, Synth.
Literature Synth. Commun.,

1993, 23, 3, 405-417

Example No. 15.79 15.80 15.81

Example No. 15.82 15.83




Exanpl e No. 15. 9815. 9916. 0 Ot her Rel at edBennett, J.
Chem Bennett, J. Chem Soc., Bennett, J. Chem Soc.,
LiteratureSoc., 1929, 26719¥3 2671929, 267 0 0 OBI/

o0\ N \
Br Br Br

I \ 5.,

NH, H HN NH NH HN NH HN AN | LNNI' N
Exanpl e No. 16. 116. 216. 3 O her

Rel atedW I lians, Wl lians, Biochem J.,WIIians,

Bi ochem J.,

Li teratureBi ochem J., 1941, 35,611941, 35, 61

Other Related A. Courtin, Helv. A. Courtin, Helv.
Literature Chim. Acta, 1982, | Chim. Acta, 1983, 66,
65, 2, 546-550. 1, 68-75
Cl
9 ¢
0 Ji £
HN ?'éo rrl‘\nl /b j\ 7o
o l\I)\ll' (@ /j>
le‘g/kN/Q Br # N
H Br

Example No. 15.84 15.85 15.86
Other Related Heertjes, Recl. Fischer, Chem. Ber,, | Karslake, J. Am. Chem.
Literature Trav. Chim. Pays- 1891, 3188 Soc., 1914, 36, 1247

Bas, 1950, 69, 262

Br
SPIRIS PN
HAN I\fl\nA)
H H
Br

Example No. 15.87 15.88
Other Related Courtin, Chimica, Petrov, J. Pharm.
Literature 1975, 29, 168 Pharmacol., 1960, 12
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HN ?‘é HN I"EO HN ?1500
q N ya
[ /\) (@ /\h> I /b
- - -
Br
Example No. 15.89 15.90 15.91
Other Related G. Remsen, Am. G. Remsen, Am. G. Remsen, Am. Chem.
Literature Chem. J., 1897, Chem. J., 1897, 1897, | J., 1897, 1897, 19, 496.
1897, 19, 496. 19, 496.
Og-OH Oz OMa O NH,
El?é El 2 A,
N|)§N HN, W/gN HN, NI Ry HN
kaN/Q kau/\> Kf‘\N/\>
H H
Example No. 15.92 15.93 15.94
Other Related Shah, J. Chem. Shah, J. Chem. Soc.; Shah, J. Chem. Soc.;
Literature Sec.; 1933, 1373 1933, 1373 1933, 1373
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l o~1 o" ~+HI TI HNHN5\~ VYJ,,,J 1Br& Exanpl e
No. 16. 616. 7 Ot her Rel at edSt¥8kowski, Bull. Strekowski,
Bull. Acad. LiteratureAcad. Pol. Sci. Ser.Pol. Sci.
Ser. Sci. Chim Sci. Chim 1976, 24,1976, 24, 29 29 167
Example No. 15.95 15.96 15.97
Other Related Abramovitch, J. Wilson, J. Am. Chem.
Literature Org. Chem. 1977, Soc., 1944, 66, 835
42,2920
0\‘.* AAH, D(\ ~MHMe 0\\ ~NMe,
o= o= o=
HN f'éoo HN ?’éoo mfé\?ﬁo
NI/QN HN NlJ,\N HN Xy HN
%NA) H/I\N/J ll\l/)\N/\>
Br . Br " Br "
Example No. 15.98 15.99 16.0
Other Related | Bennett, J. Chem. | Bennett, J. Chem. Soc., | Bennett, J. Chem. Soc.,
Literature Soc., 1929, 267 1929, 267 1929, 267
P LY LV
QS\NHQ \N/ /q\u
H |
HN NH HN ‘NH HN NH
Nl ey NI)"\N NAN
oy L (L
H H H
Br Br Br
Example No. 16.1 16.2 16.3
Other Related Williams, Williams, Biochem. J., | Williams, Biochem. J.,
Literature Biochem. J., 1941, 35, 61 1941, 35, 61
1941, 35, 61




Secondafy or tertiary al cohol derivatives can be

produced from primary al cohol s

via oxi dation/ Gignard

Reaktion, e.g., anal ogouslylo the methods of WO

02/ 096888,

pages 186-191.

For oxidation, i

TPAP oxidation is suitable (see S. V. Ley,

1994, 639).

Organi ¢ Chem stry]

49, e.g.,
Gignard re
provi des fu

I n Met hoden der Org.
(Houben- Wyl ),
B. H Gl man provides an overview on the
Addi ti onal
i nformati on on the production of the

action.
rt her

Chem
1973, Vol

literature,

. a.

, the
Synt hesi s,

[ Met hods of

13/ 2a, p.

whi ch

Sci. Chim, 1976, 24,

29

1976, 24, 29

respective derivatives s listed as other literature
related to fhe specific exqnples 168 The fol|l ow ng
exanpl es depgcri be the biol ¢gi cal action of tjhe
conpounds pccoggh.ng to the in tion withoyt limting
t he inventipn ese exa Igﬁijkxanple 1 dDKl/ CycB
Ki nase Assaly Tecogpi"nant "I - qafftt CycB-GYT fusion
proteins, phs i ed®Ty om ba i raf®> infectdd insect
cells (Sf9) twét rchase 0Q nase GbH,
Frei burg. H stlong [11S, sed as g ki nase
substrate, |s commerciallylavailable fromtHhe Signma
ConRayY- < CycB 206 ydneasuritgc pornt—{was
E#ﬁ@ﬁﬁg%%d fpr 15 ﬁpﬁﬁtes agf 22'C iH#Sthe pr gsence of
L\ ar i ous—GcoRE ' C ’ ~Lm as
QtagriRedatedy ¢ hi PrupLhapmazife ¢fOms,Phammagin 20 |i n assay
buffer [50 pmol of tris/HC|, pH 8.0, 10 vwWO| O MCl2,
Literature [Pharmaceutics], 57, 8,515
2002, 57, 8, 515
QW
HN HN N
QN X T
LAS/Q \/LS/J
Br Br
Example No. 16.6 16.7
Other Related Strekowski, Bull. Strekowski, Bull. Acad.
Literature Acad. Pol. Sci. Ser. | Pol. Sci. Ser. Sci. Chim,




0. 1 mnol of Na ortho-vanadate, 1. 0 mmol of
dithiothreitol, 0. 5 Pm of adenosine triphosphate
(ATP), 10 Vg/ measuring poi nt67of histone Il S, 0. 2
PLCi / measuri ng poi nt of
33P- gammaATP, 0. 05%NP40, 12. 5% i net hyl sul f oxi de]. The
reacti on was stopped by adding EDTA solution (250

pH 8.0, 14 gUrreasurl ng point). From each reaction

bat to P30 filter rips.(\Walla
nﬁéh%]dﬂff Sderio el frviiss oo m&%ﬁi@%@ slfos
t hree washing cycles of the filter strips f
vigoxidation/Grignerd Reaktign, e anglogpysdy tactheimethodsof WQ 02@9@%‘%8
strips were dried for | hour at 70'C, the filter
pagesr i86sl Me Fer axdationdi.ay tha TPAPrxidatien trsugable (see S. V. Ley,
(MeltiLexTM A, Wallac Conpany) and baked for one hour

Syathe§i9, 1094,1¢19).arMBtho@én de ORg. [ThHedl PdeB3d JfEPrghisit Chtmatg]
phosphoryl ati on) was determ ned by sci nt| [lation

ﬂ%@tﬁ%@ nl%_; 8”%@ gﬁmzﬁ%%'éfﬁw‘}g fatt Pro %séjﬁvd\%?vww on the

Reco ant CDK2- and CycE- GST-fusion proteins,

@ 0% om bacul ovirus- infected i nsect cells (Sf9),
vvere urchased from ProQ nase GrbH, Frei bur Hi st one
H s, Adgiienal lifgmture ouhigk peoviden Astesinfamation-on i production of the
pur chased fromthe Signma Conpany. CDK2/CycE (50

respgttineadetivatings g listed asether literatoat ehitddao theSspréifioexamples 22C

in the presence of various concentrations of test
substances (0 m as well as within the range of




.01-100 m) in assay buffer [50 nmol of tris/HC, pH
.0, 10 mml of Mgd 2, 0.1 mmol of Na ortho-vanadat e,
.0 mmol of dithiothreitol,l68.5 pm of adenosine

ri phosphate (ATP), 10 gg/neasuring point of histone
I11S, 0.2 jC /measuring point of 33P-gamma ATP, 0.05%
NP40, 12.5% di met hyl sul foxide]. The reaction was

st opped by addi ng EDTA solution (250 nmmol, pH 8.0, 14
gUreasuring point). Fromeach reaction batch, 10 1 was

appli.e o.P30 filter strips .(Mallac . Coppany), and
mon T ol e el esslesdribe Bebiplosiso Cting OLTB FUBYRES  he
filter strips to three washing cycles for 10 m nutes
aceqrdingitothg imegntie withewtilimiting the invepin torthese jexaraplest r j ps
were dried for one hour at 70C, the filter strips were
covered with scintillator strips (MltilLex'"i A
Wal | ac Conpany) and baked for one hour at 90C. The
Efmeq of incorporated 33P (substrate phosphoryl ation)
was determ ned by scintillation neasurenent in a
gamma-r adi ati on neasuring device (Wallac). 171 Exanple
3 VEGF Rezeptor-2 Kinase Assay Reconbi nant VEGF
tor..fyrosine kinase-2 was purified as GST-fusion
Cﬁﬁif‘&f‘% ‘F‘v‘%ﬁ? gé’t"ﬁl ovirus-infected insect cells (Sf9).
Pol y- (4 UAT%{& whi ch was used as a _kinase substrate,
was RespmhingelCPK dnandieycBrGHE fisinnupipins\muatiekdoapbagulovirus-
tyrosi ne kinase (90 ng/ measuring point) was incubated
infeoted iiectwielta(SER), weredR@hiasedt frvan Pro€inase &nadfH,\Fxeibangs Histone
concentrations of test substances (0 nol, as
ITIS, which was used as a kinase substrate, is commercially available from the Sigma

0
8
1
t

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 um) in assay buffer [50 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 ul 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,

Wallac Company) and baked for one hour at 90°C. The amount of incorporated 33P




well as within the range of 0.001 - 30 M in 30 | of
assay buffer [40 mmol of Tris/HO pH 5.5, 10 nmol of
My 2, 1 mmol of MhCl2, 3 nifi? of Na orthovanadate, 1.0
mrmol of dithiothreitol, 8 nol of adenosine
tri sphosphate (ATP), 27 pg/ measuring point of
poly-(Q u4Tyr), 0.2 .C /neasuring point of 33P-gamm
ATP, 1% di met hyl sulfoxide]. The reaction was stopped
addj ng, EDTA sol ution (2 nmol, H7.0, 10 .
(o PGSR R SR romE bR geasisetnt ing samipgs
applied to P30 filter strips (Wallas Conpany), and
ragiafiori measepog deviee BBa@TP 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 (MltiLexTMA, Wllac
Conmpany) and baked on for 1 hour at 90C. The amount of
i ncor porated 33P (substrate phosphoryl ati on) was
determ ned by scintillation neasurenent in a
gama-r adi ati on neasuri ng device (Wallac). The I C50
values are determ ned fromthe inhibitor
concentration, which is necessary to inhibit the
phosphate 172 incorporation to 50% of the uninhibited
i ncorporation after renoval of the blank reading
( EDTA- st opped reaction). 173 Exanple 4 Proliferation
Assay




Cul tivated human tunor cells (MCF7, hornone-i ndependent
human breast cancer cells, relative to ATCC HTB22;
NCl - H460, human non-smal | -ce®l | ung cancer cells, ATCC
HTB- 177, HCT 116, human col on cancer cells, ATCC
CCL-247; DU 145, hornone-i ndependent human prostate
cancer cells, ATCC HTB-81; MaTu- MDR
hor none-i ndependent, multiple pharmaceutical
E}%g‘?ri ~resistant human breast cancer cells, EPO GrbH,
?ﬁ) were flattened out at a density of about 5000
cell s/ measuring point, depending on growth rates of
the respective cells ina 96-well multititer plate in
200 gl of the corresponding growth nedium After 24
CDhEKR/GycEtKmaseAssmyof one plate (zero-point plate) were
colored with crystal violet (see below), while the
medi um of the other plates was replaced by fresh
cul ture medium (200 1), to which the test substances

i RSOy “fsﬁoqﬂk%@ (R on -
R R M s T e

resence of test substances. The cel | prollferatl on was
ngew Bichivde 45a5y2s addnase puhstratrevasdiurchasgdirong theSigma Company-
the cells were fixed by adding 20 |/ measuring point of
an 1PKCycB (3 tngindasiusing peiol) sas incubaied b5 1fimiontesat22°C in the
roomtenperature. After three washing cycles of the
préder@tbfoatibss dintdhtiabbmy of téshsubplandet 0 WRY & Well sohwaliin tigeorange of
tenperature. The cells were colored by adding 100

0. @i /mne@ﬁwn' eel gnﬂgﬁf [0 mAoboriridMie), it £, mvrhﬁ.bﬁ&f Mgtut 6.9 frmol

(p hvvas setI by addi ng acetic acid After three
Sl e BT R e”d%ﬁos\‘%“ﬂf’hoskﬂ%

(ATP), 10 pg/measuring point of histone 11IS, 0.2 pCi/measuring point of **P-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 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).




di ssol ved by adding 100 |/ measuring point of a 10%
acetic acid solution. The extinction was determ ned by
photonetry at a wavel ength Xl 595 nm The change of
cell growth, in percent, was cal cul ated by
standardi zati on of the nmeasured values to the
extinction values of the zero-point plate (=0% and
the extinction of the untreated (0 pm cells (= 1009%.
The results fromthe exanples are indicated in the
Exampledi ng tabl es. 175 Table | Exanpl e No. CDK2/ CycE
CDK1/ CycB VEGF-R2 MCF7 1C50 [BMIC50 [nMICSO [nM | C50
[M 1.04202001.1 1.114020400.2 1.2510402.6
1.32328<101.0 1.3 (+)Enantioner23690.9 1.4110.4

VEGFA8605toR-2KMAGORREH 1. 6

Recombinant VEGF Receptor tyrosine kinase-2 was purified as GST-fusion
protein from baculovirus-infected insect cells (Sf9). Poly-(Glu4Tyr), which was used asa
kinase substrate, was purchased from the Sigma Company.

VEGF Receptor tyrosine kinase (90 ng/measuring point) was incubated for 10
minutes at 22°C in the presence of various concentrations of test substances (G 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 pmol of Na orthovanadate, 1.0 mmol
of dithiothreitol, 8 pmol of adenosine trisphosphate (ATP), 27 pg/measuring point of
poly-(GludTyr), 0.2 pCi/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 pl 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




5.0300 8.0130801401.3 10.01203606 14.425017004.0
14.1513015001. 3 14.6320900. 7 _14.8200 14.10651901.9
14.1124002000. 75 14.164400308>10 14.1830803702.1 176
Fromthe results of the table, it is clearly evident
that the macrocyclic pyrimdines according to the

i nvention are distinguished as CDK- and VEGF-receptor
inhibitors or - or CDK2-inhibitors or as

im&%’aﬁo% ﬁ %ﬁﬁ{ﬁ@ LR b#lﬂt@t{}g@%o r(';i %’%érhﬁ@ﬁi’ Bf t?lg ]éi]agk reading

l ul ar ;acti.on of the substances Thus, the
(ERd &y stepredireactiBihounds are clearly superior to the

previ ously known conpounds. 177 Table |




Exanpl e No.Inhibition Proliferation 1C50 [M 1C50 [nM
CDK2/ CycEMCF7HA60HCT116DU145MaTu- ADR
1. 04201.11.81.32.00.7 1.11436. 20. 30. 22. 20. 12
1.3231.01.70.92.92.8 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 14.25000 14.42000
14. 63200. 70. 70. 51. 70. 3 14. 100. 30. 10. 10. 4

E 14.%%%4000. 750.90.70.91.3 14.1515001.31.21.01.21.3 1.3
RPHRMANt i omer 230. 92. 11. 444

Proliferation Assay

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 pmol; the final
concentration of the solvent dimethy! 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 pl/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




178 Wthout further elaboration, it is believed that
one skilled in the art can, using the preceding
description, utilize the pr%@ent invention to its
fullest extent. The preceding preferred specific
enbodi nents are, therefore, to be construed as nerely
illustrative, and not limtative of the remainder of
the disclosure in any may what soever. In t he foregoing

.angd in t e e er.at th .. ..
aidhfrat Peodod THTRYS fgﬁsgfé%g r&ﬁ'g? 108 RS o g btinction
percentages are b unl ess otherMA e in ted
whtilsiegmined B ahelomeu AL A @TV%fmgﬁn qf S35 gm. cheic mseog Egmowtn, in
and publications, cited herein and of correspondi ng
pe@sniysvas sgdpulatedby standardizat®p3g crean@surbd veldesto @xtmtlon values
2002, and U.S. Provisional Application Serial No.
of O Zi3 pdiftiplalei(-6%4) atithe sidrctidn of thO UBtreatsd0 pin)cell PET1a0%)
by reference herein. The precedi ng exanpl es can be
I epeie&ehults Homth&kkap 1&4&8 fcated 1&&1’8?&1’1&%1% Rdleshe
generically or speC|f|ca y descri bed reactants and/or
operating conditions of this invention for those used
in the preceding exanples. Fromthe foregoing
description, one skilled in the art can easily
ascertain the essential characteristics of this
i nvention, and wi thout departing fromthe spirit and
scope thereof, can nake various changes and
nodi fications of the invention to adapt it to wvarious
usages and conditions. 179 d ai ns



1. Conpounds of general

stands for

formula |
C3-Cl2-aryl ene or

(1),
C3-d s- het

in which A
er oaryl ene,

stands for a bond or for C1}/812- al kyl ene,

C2- C12- al kenyl ene,
C3- C8-cycl oal kyl ene,
aryl ene or

C3-Cl2-

C2-Cl12-

al ki nyl ene,
C3- C12- het erocycl oal kyl ene,
C3-Ci s-heteroaryl ene that
optionally substituted in one or

i s

B

nore places in the

ﬁﬁﬂf way or differently with hydroxy, hal ogen, cyano,
Tahlelo, C1-06-alkyl, C2-06-al kenyl, C2-C6-alkinyl,
C3- C10-cycl oal kyl Cl1-Ch- hydr nxval kyl C3-C12-aryl
C3EmuspledN®r oar|y| CDK2ERE> 3CDK1/GysB ,| VEGF-R2 MCF7
- (CH2) p- C3- C18-|het eroaryl, phenyl - (CH2)p- R10,
- (CH2) pPCB( R10)[2, HCspHiM] SOBRBICHmMA t i t Iy, GNP |  ICso [1M]
- NR8R9, - NRB8COH9, NR8CSR9, |-NR8SOR9, -|NR8S02R9,
- NRBCYIYRBRY, - NR8 - NRBC NG NRIRID,  NRBCSNRYRIU, | |
- NRBSONROR10, |[NR8SO2NROR14,| - CORE, - CSRS, -S(C»RB
—S(0)2Rg—186 -S\C)ZJ@RQ—, - - gR9;
--CSNQHEQ -SR'| or ! 8( OH) - RO, 9 and 1Y, |n0each case02
ohe anothet  stand for oxygen, si Lfur
or fdr2the gro|up “NRIO . SNR ' (d®)-, [NR'O-, -OlR ' -26
=CR6R7, =C=0
1.3 23 28 <10 1.0
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 1.3




=CS, =80 =5, -(O9QO0, -0(OQ-, -S(OO0, -05O-
-S(0)20-, -08(0 2-, -CONR8- -N(CCR8) - N( COOR8) -,

- N( CONRBR) -, - NR8CO-, OCCN'8 -NRBC(O)O, - CSNR8-,
-NR8CS-, -OCSNR8-, -NR8CSO-, - SONRS- , -NR8SO,

- SO2NR8-, -S( 0O 2N(COR8) -, - NR8SC2- , - NRBCONR9- ,

- NRBCSNR9-, - NRBSONR9-, -NR8SO2NR9-, -NRBC(O) NR9- or
-NRBC(S)NR9-, R and R5, in each case independently of

one t and .f.qr .hyd
o rl‘%f’fﬁé';afﬁ%“ﬁée?ﬂeéaaﬁ iy
Cl- C6- al ki,ny C3C:1000Ioa|

acgording 4o w@tnéveaﬁwg/ fre ghstingpidhedas

?%.Eler}l? Yl ﬁ%ac%y&%e&imidines

kKen

&ng&%ﬁ%{z&lor’ inhibitors or

al kyl o Cl- C6- al kyl o Cl2- aryl
CDK &) I@Jm@tmeoeasaé%w-recepmemwhtp@kmap aRtiGty compared to
- (CH2) pPO3( R10) 2, NRBR9, -NRBCOR9, --NR$CSR9, NRBSOR9,
CDR8 a6 B HOCDKRBOIRRYRUF, ex R%the MG bt ddRIMIOsubstances.
NR$CSNROR10, - NRBSONRIR10, NR SO02NROR1, - CORE, - CSRS,
Thus(thd Fcroc i@ bhipbiRRls are éﬁ?ﬁaeﬁoﬁ@lgbﬁg@sl known
S( O)2N:CH- R8R9, " - SO3R8, C02R8, - CONRSR9,

-SR8 or -CR8(OH)-R9,
co@ aI kenyl ,
C3-Cl12-aryl
one or nore places in the sane
hydroxy, Cl1-C6 181 al koxy, hal
group -NR3R4, and the phenyl,

C2- C10- al ki nyl,
or C3-ClB- heteroaryl

or for d -C10-al kyl,
C3- C10- cycl oal kyl ,

that is substituted in
way or differently with
ogen, phenyl or with the
C3- C10-




cycl oal kyl ,

C3-C 12- aryI and

optionally can be substitut¥d in one or
the sane way or differently wth hal ogen,

C3-C 2-aryl,

C3-C |
(CHQ)p C3- G g- heteroaryl
nore places in
hydr oxy,

g- het eroaryl,
i tsel

f

-(CH2) p

Cl1-C6- alkyl, C1 -C6-al koxy, or with the group -CF3 or
-OCF3, and the ring of the C3-Clo-cycloal kyl and the
Cl-C O al kyl optionally can be interrupted by one or
,rqﬁrﬁ_nitrogen, oxygen and/or sulfur atons and/or can be
Mt Errupted by one or nmore =C=0 groups in the ring
and/aor _optionally aone _or gnre possihble double haonds
Example Noont ai ned ilmhibitoni fig, R2 st aRuelifexationJ@solpdM] or
Cl- Clo-al kyl, R3 stands folf hydrogen, hal ogen, nitro,
cyano, C1-Cl O al kylcso peMp- C1- CI O al kyl
C2- Clo- al kenyl - Cl10- al kifnyl , C3-Clo-cycl oal kyl,
hydroxy, Cl- 6 at: Cy¢E | MCaHRY THASP DU145 | MaTu-ADR
\H (GH2) P C3- Cl0-cyc o%ﬁi “CL- 6" hydr oxyal Ryl ate
~arkdoy v\y atrk —tt=
O6- al kyl¥ - NHCL-|os f'% ET - }%w )2\r‘3 28 0.7
- Q('Y Cl - (‘R al l(\/l \ = Qm((‘1_ ("R al l(\/ Cl-1C6-al kdnoy|
- CONR8RB! - cor1d, c114%- al kyl @Ac, ce%omy, 0.2 2 0.12
C3-Cl2-aryl, C3-[Clg-heteroqryl, -[CH2)p-|C3-Cl2-aryl
- (CH2) pr.E3- C18- |hetemdaryl | pheny|- (1G+2)}p- B 29 2.8
-(CH2) pPG3(R1) 2 lor for the]group NR8R9,| or far
Cl- Cl10-ph Kyl - Clo-al kenyYl', g 2- FLgRl K nyp 4 0.7 0.1
C3- C10- cycloalkyl, C3- Cl2qaryl of C3-Cl8-heterjoaryl
-t—l=rat—r—s—$1rbs*t—r—t—ut—ed——t—n—0ﬁe- = ces—Hrth aie
way or h'fferently with hydro%?, nalogen, éH{CI-C¥§o Y, 0.6
7.1 2400 4
8.0 130 13 0.5 0.4 0.5 0.4
13.0A 7000 30
13.0B >10000
14.2 5000
144 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 14 4 4




Cl1- C6- al kyl thi o, am no, cyano, Cl-C6-alkyl, -NH(CH2)P
C3-C O cycloal kyl, C3-Cl O cycl oal kyl,

Cl- C6- hydroxyal kyl , C2-Cs-all&nyl, C2-C6 182 al ki nyl,
Ct - C6-al koxy-Qg - Q a&yl ,

a - C6- al koxy-d - C6-al koxy-d - C6- al kyl, -NHC - C6-al kyl
-N(Cl - C6-al kYl)2, -SQ(C -C6-al kyl), -SO2(C1-C6- al kyl),
Cl - C6- al kanoyl, -CONRR9, -COR10, Cl-C6-alkyl CAc,

Caﬁ%‘“ﬁﬁ%ﬁ E?P‘W‘“Yl" (“dﬁ&%%@ﬁeﬁ%ﬂe Fémmey’rtcam using the

CH2) , pPO3(R 0)2 or with the group
pr c%ﬂlwescaw&w HEﬂ’ﬁﬁ Wese@sn@naoe it Ipsy exterts The pregeding
C3-C18- heteroaryl, -(CH2)P-C3 -C 1 2-aryl and
prefeed SPeCifwcemboslidmltasaro,ahgrbfom, sebef constouedis atelrgly diustringve, and
substituted in one or nore places in the sane way or

nodl liffi i eéf thie WintdindeabOWe disclBde axnh \faylwha%e%rkw C
1- C6-al koxy, or with the group - CY,FB or - andthe

ringn @fe 1]’oy Cgiﬁ agg% fhyek lEs gil t R rdSs ald segoﬁh ﬁh&%ﬂ'ected in

opt i onal Interr one or nore nitrog

0X and/ sulfur,ato and/ be, i nt rru
RGPS L B s 16 O vt oF %4331P9f¥d
one Qr nore,p SSI |.e doubl e bonds can be contalned in
t he eﬁgurems s of al apRlisatiepsnpateis. b pullications, cited herein
- C4- al kyl , R67 F R

and of corresponding German Application No. 10239042.8, filed August 21, 2002, and

U.S. Provisional Application Serial No. 60/413,444, filed September 26, 2003, are
incorporated by reference herein.

The preceding examples can be repeated with similar success by substituting the
generically or specifically described reactants and/or operating conditions of this
invention for those used in the preceding examples.

From the foregoing description, one skilled in the art can easily ascertain the
essential characteristics of this invention, and without departing from the spirit and scope

thereof, can make various changes and modifications of the invention to adapt it to

various usages and conditions.




R, RI0O and R1L 1, in each case independently of one

anot her, stand for hydrogen or for C-Co-alkyl,

Q Cl O al kenyl, C2-d o-al ki W, Q G o~cycl oal kyl ,

C3-Cl2- aryl or C3-C g-heteroaryl that is optionally

substituted in one or nore places in the same way or

differently wth hydroxy, hal ogen, Cl-Cl2- al koxy,

Cl - C6-al kyl thi o, am no, cyano, Cl-C6-alkyl,
Cl; NH (CH2) p7C3-Cl O~ cycl oal kyl, C3-d o-cycl oal kyl,
&%s- hydr oxyal kyl , C2-C6-al kenyl, C2-C6 183 al ki nyl,
Cl- C6- al koxy-Q - Q al kyL
C - C6- al koxy-d - C6-al koxy-Ci -C6- al 4l, -NHC I
-C6-alkYl, -N(C 1 -C6-alkYl)2, -SO(CI -C6-alkyl), -
S02(IC Compoandsblgengral fomadélal kanoyl , - CONRR9, - COR O,
Cl - C6- al kyl OAc, carboxy, C3-Cl2-arYL C3-C8-heteroaryl,
-(CH2) p-C3-d 2-aryl, -(CH2)p-C3-Cl 8- heteroaryl,
phenyl - (CH2) p-R', -(CH2)pPG3(R 0)2 or with the group
- NR8k9, and the phenyl, C3-d o-cycloal kyl, C3-Cl2-arVl,
C3-Cl18- heteroaryl, -(CH2)p-C3-Cl2-¢m and
-(CH2) p- C3-C1S-heteroaryl itself . EV y can be
substituted in one or nore place he sanme way or
differently wth halogeﬁ hyef oxy -C6-alkyl, C1
- C6- al koxy, or with the gg oup -CF3 or YOCF3, and the

yl and the fxl -C 1 O alkyl

optionally can be interrupked by one o Pror e ni trogen,

oxygen and/or sul fur at ~aNd/ or e i nterrupted by

one or nore |
4
R (Y)

(D,
in which

A stands for C;-C;-arylene or C;-Cys-heteroarylene,

B stands for a bond or for C;-Cz-alkylene, C;-C);-alkenylene, C»-Cia-
alkinylene, C;-Cs-cycloalkylene, C;-C);-heterocycloalkylene, Cs-Ci;-
arylene or C;-Cs-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,-Cg-alkenyl, C,-Cg-alkinyl, C;-Cio-cycloalkyl, C;-Cs-
hydroxyalkyl, C;-Ciz-aryl, C3-Cis-heteroaryl, -(CHz),-Cs-Ciz-aryl,
-(CH,),-C3-Cig-heteroaryl, phenyl-(CHz),-R'®, -(CH2),PO3(R'%); ,
-(CH»),SO3R?, or with the group -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):R®,



=C=O groups in the ring and/or optionally one or nore
possi bl e doubl e bonds can be contained in the ring, M
stands for 0 to 8, and n antf0p stand for 0 to 6, as
well as isomers, diastereoners, enantionmers and salts

t hereof. 2. Conpounds of general formula (1), according
to claiml, in which A stands for phenyl ene or

t hi ophenyl ene, B stands for a bond or for

& 8%%3'#%16&@1 RreSO, PO PR IR R e S

C3-C 2- ﬁﬁ(ﬁﬁ& C3-d g-heteroarylene that is

opti onal I‘ Rbuted in one or nore pl aces in the
same way or differently with bydroxy, hal ogen, cyano,
184 Xand ¥, inGactOBsa indgpendErlyGs-ont krothdr, st@rl {06 oxygen splfur or
C3-d o-cycl oal kyl, C-C6- hYdrOXyal kYl, C3-Cl2-arVil,
C3-C, 8- hffbleth@gf ofth =N EHA Y €35, NRV )}, -ONR'\-, =CR°R’, =C=0,
-(CH2) p-C3-( 8- heteroaryl, PhenYI-(CH2 p-R O

(G g, som@%%@sﬁ@é e

INR SN QR (R 5%%@)-3?%@& >g(559®3mf%%=

] 2&02 Zo'f SCON §03NR"C(O)O- -CSNCI:{q-\I -NRSCS- OCSNRS- -NE;‘CS&
-SONR®-, -NR®SO-, -SO,NR?®-, -S(0);N(COR®)-, -NR*SO,-,
-NR®*CONR’-, -NR®*CSNR’-, -NR®*SONR’-, -NR®*SO,NR’-,
-NREC(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, C,-C¢-alkenyl, C,-C¢-alkinyl,
Ci3-Cyp-cycloalkyl, C3-C)2-aryl, C3-C,s-heteroaryl or for the group —C;-Cg-
alkyloxy-C-Cg-alkyloxy, -(CHz),-C3-Ciz-aryl, -(CHz),-C3-Cis-heteroaryl,
phenyl-(CH,)p-R %, -(CH2),PO3(R'%),, -NR®R®, -NR®*COR®, -NR®CSR’,
~NR®SOR’, -NR?SO,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)(NH)R?, —S(O),R?, —S(0O),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)-C)o-alkyl, C;-C)¢-alkenyl, C,-Cyo-alkinyl,
C;-C\o-cycloalkyl, C3-C)z-aryl or C3-Cis-heteroaryl that is substituted in

one or more places in the same way or differently with hydroxy, C;-Ce-




X and Y, in each case independently of one anot her,
stand for oxygen, sulfur or for the group -NR'-,
-NR'(CH2)-, -NR'O-, -ONR'-,1&8CR R =C -0 =C=S, =S0O
=S, -C(0)o0-, -0C(O-, -S(0)0-, -0S(O -, -S5(0)20-,

-0S(0)2-, -CONR'-, -N(COR)-, -N(COOR )-, -N(CONR R)-
-NR8CO-, -OCONR'-, -NR C(0)0-, -CSNR-, -NR CS-,
~OCSNR'-, -NRCSO -SONR 8-, -NR SO, - SO2NR-,

] EI(R'O)SZ(Jﬁ(RgﬂQ' }M EAS og'yl or v Iﬁ&CO\IRg-é\IRT NRI%E%IQ’IX]RSTCW

R1 and R5, each case i ndependent|y qf one anot her,
stand f orcmyfgkﬂggncu-wld F@st-h%rpwle n(CPkDpr%Cchrﬂsld
d -C6-al kyl, d-C6-al kenyl, O -C6-alkin C3-C1
0- cycl oaHECHY)y-CECghaterparyl ftgelf o@v@lailysamgt substatuted in gne or
for the group -C 1 -C6 al kyl oxy- Cl-C6-akl oxy,

- ( CH2) p~niste plhlestin Yhe samle Gr3)op differ&dtl§-withetiaugen hykdroxy, C,-Cs-

phenyl - (CH2) p-R O (CH2)pP(13(R' 0)2, -NR R9 -NR COR',
: NSSSCﬁR%f\}f\XmMR R B ERHNO s ne Oy ARG
S 303 Qs ey i c§éﬁl1%f9m%@ Lo gropia by
-CO2H, -CO2R8, --CONRSR9, -CSNR8R9, - SR8
- ORB( OH) 9RG O BTG RjiFogsn, exygemARd/er subisr at@%ﬂf@%éﬁy be
C2- C10- al kenyl, C3-d o-cycl oal kyl, C3-Cl2-aryl or
C3- C18- 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;-Co-alkyl,

R} stands for hydrogen, halogen, nitro, cyano, C;-Cj¢-alkyl, halo-C,-Co-
alkyl, C,-C,¢-alkenyl, C,-Cj¢-alkinyl, Cs-Ciq-cycloalkyl, hydroxy, C;-Cs-
alkoxy, C;-Cg-alkylthio, amino, -NH-(CH;),-C3-Ci¢-cycloalkyl, C,-Cs-
hydroxyalkyl, C;-C¢-alkoxy-C;-Cg-alkyl, C;-Cs-alkoxy-C,-Cs-alkoxy-C;-
Cs-alkyl, -NHC,-Cs-alkyl, -N(C,-Cg-alkyl),, -SO(C,-Ce-alkyl), -SO»(C;-
Cg-alkyl), C1-Cg-alkanoyl, -CONR®R?, -COR", C;-Cs-alkylOAc, carboxy,
C;-Cyz-aryl, C3-Cis-heteroaryl, -(CH;),-Ci-Ciz-aryl, -(CHz),-Cs-Cis-
heteroaryl, phenyl-(CHz)p-Rm, -(CHz)pPog(R'O)z or for the group -NR®R®,
or for C;-C¢-alkyl, Cr-Cyg-alkenyl, C,-Cp-alkinyl, C3-C,¢-cycloalkyl,
C3-Cyz-aryl or C;-Cis-heteroaryl that is substituted in one or more places
in the same way or differently with hydroxy, halogen, C,-Cs-alkoxy,

-Cg-alkylthio, amino, cyano, C;-Cs-alkyl, -NH-(CH3),-C3-Cio-

cycloalkyl, C3-C)o-cycloalkyl, C,-Cs-hydroxyalkyl, C,-Ce-alkenyl, C2-Cs-




heteroaryl that is substituted in one or nore places in
the sane way or differently with hydroxy,

Cl- C6- al koxy, hal ogen, phenl82 or with the group

-NR3R4, and the phenyl, C3-Cl0-cycloal kyl, C3-Cl2-aryl,
C3-C18- heteroaryl, -(CH2)p- C3-Cl2-aryl and -(CH2)p
C3-Cl8-heteroaryl itself optionally can be substituted
in one or nore places in the sane way or differently

with haIe,hdrx,C--Iy,Cl--Ix,or
with the E&@E cralky Y'Cl'éagﬁﬁyfrﬁt#ﬂ %'8@5;‘%0’}/5’"01“06'
C3-d o-cyclo and the Cl1-C10-al k optional | can
be i nt er lky Eﬂ%‘y (Gradkyd -Nior- lekbﬂf)ngéﬂ(clo&q@&ﬂ) agﬁz(ﬁr-cs-
sul fur atoms and/ or can be |nterrupt ed by one or nore

=C=0 gr oufkyl)i 6:-Cpalkahoyd, -QONRIR’, -GOR 'Gra Cyalkyi® Awy carboxy,
doubl e bonds can be contained in the ring, R2 stands

for hydr qgam,afyl &~ QsQTe?ér 1 - (Bﬁﬁﬁi@_,fd%aﬁﬂ"(m 5-C9ETs-

hal ogen, nitro, cyano 10 al hal o- C - Clo-

al kyl , il&f"ﬂ l}iﬁﬂ o} 10
C3- G 0- Cycfé Cgé%éaf%k 23 or with the group
Cl- C6-al k m C kyl,
G- "yt p%xl%a-gpwgbgﬁ&@r&f G
C1- C6- al koxy- Cl1- al koxy- C1- C6-al kyl -NHC1C6aIk¥,
-N( C1- cshstekqamlz(CHsaC@ﬁ@ew W(?Hz)pé‘oﬁnchete@@rs& itrs}t )
Cl- C6- al kanoyl, -CONR8R9, -COR10, C1-C6-al kyl OAc,
car boxy, oﬁﬁmﬁi]&cam be sub@ﬁm(EBSn hed mrmme)pla,ces i@(ﬂaﬁsqme way or
C3-Cl2-aryl, -(CH2)p- C3-C18 heteroaryl, phenyl-(CH2)p
RL, - ( CHifRERRENhAbgenOhydibi, OF-0gRlkyNRERS-alk$E), or with the
group -CF; or -OCF;, and the ring of the C;-Cyg-cycloalkyl and the
C;-Cip-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®
RS. R
and R'!, in each case independently of one another, stand for hydrogen or for
C[-Clo-alkyl, Cz—Cw-alkeny], Cz-Cm-alkinyl, C3-C10-cycloalkyl, C3-C|2-
aryl or C3-Cs-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;-Cs-alkyl, -NH-(CH3)p-C3-Cio-

cycloalkyl, C3-Cyo-cycloalkyl, C,-Cg-hydroxyalkyl, C;-Ce-alkenyl, Cp-Cs-



or for Cl1-d o-al kyl, C2-C o-al kenyl, C2-d o-al ki nyl,
C3-d o-cycl oal kyl, C3- Cl2-aryl or C3-C 1 8-heteroaryl
that is substituted in one B nore pl aces in the sane
way or differently with hydroxy, hal ogen, Cl-C6-al koxy,
Cl1- C6- al kylthio, am no, cyano, G -C6-al kyl, -NH (CH2)p
C3-d o-cycl oal kyl, C3- C10-cycl oal kyl,

d - C6- hydr oxyal kyl , C2-C6-al kenyl, C2-C6-al ki nyl

& o a?Lﬁﬁéﬁ‘o@-&%iﬁ- sl CGAlkony i Ge gony: (G
i oMb Crbelolt B0 G 5’%@&& c

car boxy, C3-Cl2-ar C3- C18- etero]g

5 &35 iy, Ciroafionoxts CONRIRS SRyt Co-alkylOAG. carbony,
phenyl - (CH2) p- R10, - (CH2) pPGB(R1O)2 or with the group
-NR8R9 ; GarlChaahgd, Cﬁﬁehmbmal@*@mr)lﬁ@ﬁc@z@dw HCHz)p-C5-Cis-

C3-Cl2-aryl, C3-C18-heteroaryl, -(CH2)p C3- Cl2-aryl
and (@%ﬁroa%ﬂ SheRyIO@IE) QQ‘OYJ(CHE)?%J(R@ lor Widhlthy/greap be
substituted in one or 'aces in e sanme way or

1 oront o Shall U PRI R
opt 1 onal M IGEC R ety e GIC RPERARL 6,
oxygen, and/or sul fur atons and/or can be interrupted
by one oroptepably-carby spbstifytediip onther mergglagesiinghe same way or

optionally one or nore possible double bonds can be
cont ai nedifferenthewith hagogerdhwiranyl € grality), A eGealkoxyabogm the

or Cl-C4-alkyl, R6 R~ R$

group -CF; or -OCF3, and the ring of the C;3-C;¢-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.

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,-Cz-alkylene, C;-C2-alkenylene, C;-C)2-
alkinylene, C;-Cg-cycloalkylene, C3-Ci;-heterocycloalkylene, C3-Cia-
arylene or C;-C;s-heteroarylene that is optionally substituted in one or

more places in the same way or differently with hydroxy, halogen, cyano,



s > R9, R o and Rl1, in each case independently of one
anot her, stand for hydrogen or for 187 d-d o-al k-yl,
C2-d o-al kenyl, C2-Co-alkildHl, C3-Cl O cycl oaWl ,
C3-Cl2- aryl or C3-C 1 8-heteroaryl that is optionally
substituted in one or nore places in the same way or
differently wth hydroxy, hal ogen, Cl-Cl 2- alkoxy,

Cl - C6-al kyl t hi o, am no, cyano Cl - C6- aI kyI

-NH(Cnggq%Cib;& Wy(g}zg ks, &%ﬁ_a A %lkyl C1-Ce-

Cl - C6- al koxy-Cl - C6- al kyl
c - C6- al Lbashpmlksd:scaﬂcwyl €-Casheterpary), -(CHyhyefs-Co-aaykky | |,
-N(Cl -C6-al kyl )2, -SO(Cl-Cs-al kyl), -S02(Cl-C6- alkyl),

Ol - C6- al keOH)-Cy-CiRatftyl, pheal (CH)-REG- (aiﬂs)fmxa“’)z,
carboxy, C3-Cl2-arYl, C3-Cs-heteroaryl, -(CH2

C3- C1 2- ST, ) SRRyt %ik&k KRERT ORRICOR’,
phenyl - d?Z) p))er’ o] (ICH2) R0)2 or with the group

a8 hRESE: W%@R%@ R PMRRNRICOBRY,
subot | &?ﬁw@&ﬁhﬁw@&ﬁ%bm@” °ﬁ%{“§@ﬁ§2%2?32yb§r

3 - o ol DIRISOMRIECORE, -CHRE IO HOREISOVANRIR he
ring of CYC O cycloal kyl and the Cl-d o- alkyl

opt i onal H3OsRY) &.Rh+-CONRREJ-CENRIRE, - SR rop r-@RF(I(]H)dggen
oxygen and/ or

X and Y, in each case independently of one another, stand for oxygen, sulfur or
for the group -NR'’-, -NR'(CH;)-, -NR"'0-, -ONR'!-, =CR°R’, =C=0,
=C=8, =80, =803, -C(0)O-, -OC(0)-, -5(0)Q-, -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;NR?-, -S(O);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;-Cs-alkenyl, C(-Cs-alkinyl,
C;3-Co-cycloalkyl, C;-Ciz-aryl, C3-Cg-heteroaryl or for the group -C,;-Cs-
alkyloxy- C,-Cs-alkyloxy, -(CH3),-Cs-Ciz-aryl, -(CH2)p-C3-Cs-
heteroaryl, phenyl-(CH)p-R'°, (CH,),PO3(R'%),, -NR*R®, -NR*COR’,
~NRCSR®, —-NR®SOR’, -NR®*SO,R®, -NR®*CONR’R'®, -NR*COOR’,

-NR]COINH)NR’R'®, -NR®*CSNR’R'’, -NR®*SONR’R"’,



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 b5 contained in the ri ng, m
stands for 0 to 8 and n and p stand for O to 6, as

wel |

as isoners, diastereoners, enantioners and salts
t her eof .

3. Conpounds of general formula (1), according

toclaims 1 and 2, in which 188 A stands for phenyl ene

& - c1o” AR BRAE EOCE R SRS STORPRS -SOYREne

t hat

the. same - SIpNBRY - BRSRrEH N T 08 oS r Ry

d - C6- hy
case ind
for the

drOXéaJﬁglinﬁS%;Rw(CH%)pS(Bﬁ& X.and Y, in each

e-SRiorhER; QD Ridor for CoGigelylo£:-
group -NR |-, -NR '"(CH2)-, -CONR-, -SONR - or

- NR CONRC4-alRenyANC,-Bhy-alkinyle@s) sasalkyl] €qanidant byCol, -
one anot her, stand for hydrogen, halogen, nitro, CI

-Cr, -al kyk 11104t is YBKSked idorle Gr%ré‘biﬁb’éscmme@afnmﬁ?m
al kyl oxy or -S(0)2NRBR9, R2 stands for hydrogen, R

stands f
- CONRSR9

%ﬁffg}grﬂfngﬁphy(ﬂglﬁ %?—%g-a%Qp,%alogeﬁ,%h&ﬂ B th 4 group

NR’R?, and the phenyl, C3-Cjg-cycloalkyl, C3-Cyz-aryl, C3-Cjs-heteroaryl,
-(CHz)p- C3-Cyz-aryl and (CHz),- C3-C)5-heteroaryl itself optionally can
be substituted in one or more places in the same way or differently with
halogen, hydroxy, C;-C¢-alkyl, C;-Cs-alkoxy, or with the group -CF; or
-OCF3, and the ring of C3-Cg-cycloalkyl and the C,-C¢-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,

stands for hydrogen or C;-C,¢-alkyl,

stands for hydrogen, halogen, nitro, cyano, C;-C,g-alkyl, halo-C;-Ci¢-
alkyl, C,-C p-alkenyl, C;-C p-alkinyl, C3-C,¢-cycloalkyl, hydroxy, Ci-Cs-
alkoxy, C,-Cg-alkylthio, amino, -NH-(CHz),-C3-C,¢-cycloalkyl, C;-Ce-
hydroxyalkyl, C,-C¢-alkoxy-C;-Cs-alkyl, C|-Cg-alkoxy-C;-Cs-alkoxy-C,-
Ce-alkyl, -NHC,;-Cq-alkyl, -N(C;-Cs-alkyl),, -SO(C,-Cs-alkyl), -SO2(C;-
Cs-alkyl), Ci-Cg-alkanoyl, -CONR®R’, -COR'®, C;-Cs-alkylOAc, carboxy,
C3-C)z-aryl, C5-Cg-heteroaryl, -(CH,),- C3-Cjz-aryl, -(CHa),- C3-Cs-

heteroaryl, phenyl-(CHz),-R'®, -(CH,),PO3(R'®); or for the group -NR°R’,

I




R~ stands for hydrogen, R8, R~ and R 1, in each case
i ndependently of one another, stand for hydrogen or for
Cl-Cdo-alkyl, Mstands for 6o 4, and P stands for O
to 6, as well as isomers, diastereoners, enantiomners
and salts thereof 4. Conpounds of general formula (1),
according to clains 1 to 3, in which A stands for
phenyl ene, B stands for a bond or for C-Cl2-al kyI ene,

CUbsti L uPETGH-GABkgh e @P-%h Ly ARG g, C

differently vvlth h%droxy Cl- C6- al kyl,

C1- C6- hy hpasyhpidgi- arhetwmlzmqsmsuwwdsm @RIy Mmee places in
oxygen or for the group - CONR8-, -SO2NR8- or

- NRBCONR%he, saiﬁcsﬁagzrtﬂﬁiffmntwg'ehrydmxyf htlogeneCgCealkox W -(s-
R and R5, in each case independently of one anot her,

o200 R, SR8 CHOkDRIE CHLOLCuyipl >
Cl- Cm-cycloalky], Cy-C¢-hydroxyalkyl, C,-Cg-alkenyl, C,-Cs-alkinyl, C,-Cs-
alkoxy-C;-C¢-alkyl, C,-Cg-alkoxy-C,-C¢-alkoxy-C;-Ce-alkyl, -NHC;-Ce-
alkyl, -N(C;-Cs-alkyl), -SO(C,-Cs-alkyl), -SO3(C;-Cs-alkyl), Cy-Cs-
alkanoyl, -CONR®R®, -COR'"®, C,-Cs-alkylOAc, carboxy, C;-Cjs-aryl,
C;3-Cis-heteroaryl, -(CHy),- C3-Ciz-aryl, -(CHz)p- C3-Cis-heteroaryl,
phenyl-(CH,),-R "%, -(CH3),PO3(R "), or with the group ~NR*R?; and the
phenyl, C3-C)o-cycloalkyl, C3-Cz-aryl, C;-Cis-heteroaryl, -(CHz)p- Ca-
Ciz-aryl and -(CH,),- C3-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,-Cg-alkoxy, or with the group -CF; or -OCF3, and
the ring of the C;-Co-cycloalkyl and the C,-C)o-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,
RS R, RS,
R%, RY

and R!!, in each case independently of one another, stand for hydrogen or for




C6- al kyl oxy or -S(0O 2NR8R9, R2 stands for hydrogen, R3
stands for hydrogen, hal ogen, cyano, Cl-Cl0-alkyl, or
-CONRBR9, R4 stands for hy]c§r7ogen, R8, RO and Rl1ll, in
each case independently of one another, stand for
hydrogen or for methyl or isobutyl, mstands for O to
4, and p stands for O to 6, as well as isoners,

di astereoners, enantioners, and salts thereof. 5.

CaRou R IS Lo S e PR B

bond or for CL-(J 2-al kylene that is opti.onally

oubst | 1 uEBAoT hs-CablpinEita: s papamelly Alhsh@lLimboe aymere
differently with hydroxy, Cl-C6- hydroxyal kyl or

- (CH2) Sopkees ix the sampswayorr diftsrently with hyslroxy balggesn o1-Ciz-

- SO2NR8- or -NRBCONR9- , 190 Y stands for the group -NR
11-, Rl alldxRT,-Cpalkgldtio,aatno, icyaiep€pdealiyl, -NH-@H),-C3-Cio-
anot her, stand for hydrogen, am no, halogen, nitro or

for the guauflkyl; S(-6)LNRRRy], C-GliFabxydlRy1, 0Y-dLafRhyl, C,-Cs-
alkinyl, C;-Cg¢-alkoxy-C;-Ce-alkyl, C;-Cs-alkoxy-C,-Cs-alkoxy-C;-Cs-

alkyl, -NHC,;-C¢-alkyl, -N(C,-Cs-alkyl)s, -SO(C,-Cg-alkyl), -SO2(C:-Cs-
alkyl), C;-Ce-alkanoyl, -CONR®R®, -COR'?, C,-Cg-alkylOAc, carboxy,
Cs3-C\z-aryl, C3-Cs-heteroaryl, -(CHz)p- C3-Ciz-aryl, -(CHa)p- C3-Cie-
heteroaryl, phenyl-(CH,),-R'®, -(CH;),PO3(R'®); or with the group
~NR®R’, and the phenyl, C3-Cjg-cycloalkyl, Cs3-Cys-aryl, C3-C)g-
heteroaryl, -(CHz),-C3-C2-aryl and -(CH,),-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;-Ce¢-alkoxy, or with the
group -CF; or -OCF;, and the ring of C;-Cg-cycloalkyl and the C,-Cy-
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 O to 8§, and

n and p stand for O 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




R3 stands for hal ogen or cyano, R4 stands for
hydrogen, R8, R9 and Rl11l in each case stand for
hydrogen, and mstands forl8 to 4, as well as isomers,
di astereoners, enantioners and salts thereof. 6.
Compounds of general formula (lI), according to clains 1
to 3, in which A stands for thiophenylene, B stands
for a bond or for Cl-Cl2-al kylene, X stands for the

gro S ands fo he group -NR11-, R3
2t arlls 7 StANEfob pHsTIIGRE OF fusbhenyhed °R Ro and R11 in

each case stand for_ hydrogen, mstands for O to 2, as
el B as steBeios a bandier for Cofrer alkylentaheCorraeloalkyignasen ¢xCu-
thereof. 191 7. Conpounds of general formula I in which

A st ands afyiene@Bat Gl tmnyllesubstitnteCir GkBormadre paaesyih dlmesamis

stands for a bond or for Cl-Cl2-alkyl ene,

C2- C12- aleg iy dEReent!y4vithidroxy, Ci-Cs-alkyl, C1-Cs-hydroxyalkyl or
-(CH,),SO:R®,

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-Ce-alkyloxy-C;-Cs-
alkyloxy or —S(0),NR*R’,

R? stands for hydrogen,

R? stands for hydrogen, halogen, cyano, C;-Cig-alkyl or -CONR®R?,

R? stands for hydrogen,

and R'", in each case independently of one another, stand for hydrogen or for
C-Cio-alkyl,

m stands for 0 to 4, and

P stands for O 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,-Ciz-alkylene, cyclohexylene or phenylene that




al I dnyl ene, C3-Cg-cycl oal kyl ene,

C3- Cl12- het erocycl oal kyl ene, C3-Cl12- aryl ene or

C3- C18- het eroaryl ene t hat i]sggopti onal Iy substituted in

one or nore places in the sane way or differently with
hydr oxy, hal ogen, cyano, nitro, Cl-C6-alkyl,

C2- C6- al kenyl, C2-C6-al ki nyl, C3-Cl4-cycl oal kyl, C -C6-
hydr oxyal kyl , C3-Cl2-aryl, C3-Clg-heteroaryl,

ey ¢ EEaaRlNborieie I Bl SRS G SRy o
e S B s e T Ee e P e

- NRESONROR10, - NR8SO2NROR10, -COR8, -CSR8, -S(O) RB,

- S( O 2R8 (CHISQ@RINRBRO, -- SO3Rg, - OCRRg, - CONRBRY,
-CSNR8R9, -SR or -CRB(OH)-R9, X and Y, in each case
i ndépendenands/foobxyuer onfuotikegrousCONRY-p1SCaNRGeor, sul fur

or 192 for the group =NR', -NR11O, -ONR'-, =CR6RY7,
=C=0,_ =CGRR*eOR’5502, - OO, -0(OQ-, -S(OO,
-0S5(0 -, -S(0O20-, -05(02-, -CONRB-, -NRBCO,

- RS-

Negcso sundl by o Bown NS (rpscp
AR R2bin G SRRaieRaTY orone 3othei iapd g Rydrogegs gmino
e o, Sitro, Co-Coalky o for the group “NRUS, QoG alkyloxy- Ci-
Ce-alkyloxy or —S(O)ZNRSRQ,
R2 stands for hydrogen,
R} stands for hydrogen, halogen, cyano, C-Cs-alkyl, or -CONRSRg,
rR* 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 0 to 4, and
p stands for 0 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;-Cjz-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?,

X stands for oxygen or for the group -SO,NR®- or -NR®CONR’-,




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

Cl- C6- al kenyl, Cl1-C6-al kinyl, C3-C O cycloal kyl,
C3-Cl2-aryl, C3-Cl8-heteroald or for the group

-(CH2) p- C3-C12-aryl, -(CH2)p C3-Cl18-heteroaryl,

phenyl - (CHI )P R10, -(CH2)pPO3(R10)2, -NRBR9, NR3COR9,
NR8CSR9, -NRBSOR9, -NR8SO2R9, NR$CONRIORL , - NRSOOOR9,
- NRBC( NH) NROR10, NRBCSNROR10, NRBSONROR1O0,

NRSSCPNRIRL, . -S(OR8, -S(O) 2R8,
- %NRéagds f"g%%"up H coz RS, - CONRSRO,
- - CSNRBR9,, - SRS or - CR8( OH) or for Cl-Cl0-al kyl,

C2- c&@né R elmﬂach cagp mgmeném@lyrgf lone wt@rost@gﬂcﬂ%bydwgen, amino,
C3-Cl2-aryl or C3-Cl8-heteroaryl that is substituted

i n one oihalvgere nittaarefsr the grdup -SEOBNRER® or differently
with hydroxy, Cl-C6-al koxy, hal ogen, phenyl or with

t he RIr ouRtandiRRRAydepsh, t he phenyl, C3-Cl-cycl oal kyl,
C3-Cl2-aryl, C3- C18 heteroaryl -(CH2) p- C3-C12- aryl

and p3( CHR), | d%rﬁ&l% é}%r itself optionally can be
substitute NE" o é pI aces in the sane way or
dlff rent L%dwfot Iogen hydroxy, Cl-C6-alkyl, C1

| koSindpior Bydingsth e or oup - CF3 or - OCF3, and t he

r| ng 193 of fhe Q G o~cycl oal kyI and the Cl -G o-al kyl
opt ifonRl #3d Barm eachicateastand ferdydraggn.and or nore ni trogen,
oxygen and/or sul fur atoms and/or can be interrupted
by ome orstamds forH@@ groups in the ring and/ or
optionally one

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

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 O to 2,

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




or nore possi bl e double bonds can be contained in the
ring, R2 stands for hydrogen or CI| -C 10-al kyl, R3
stands for hydrogen, hal ogelrf’,1 nitro, cyano,

A -do-alkyl, halo-Cl-C()- alkyl, C2-C ()-al kenyl,
C2-C O al kinYl, C3-d o-cycloal kyl, hydroxy, Cl-C6-

al koxy, d -C6-al kylthio, am no,

-NH (CH2) , - C3- (G O cycl oal kyl, Cl-C6- hydroxyal kyl ,

Cl - C6-al koxy. Cl - I - C6- al koxy- Ci - C6- al koxy-d -
CB- g?@‘?‘”—“ﬁ@iﬁfg%‘?‘gi @H“,’“aﬂ\l( Q- C-al kyl ) 2,
-SQ(C - C6-al kyl), -S@2(d - C6-al kyl), d-C6-al kanOyY],

-CONRR, -COR', Cl-C6-al kyl CAc, carboxy, C3-Cl2-alYl.
C3-C18- heteroaryl, -(CH2)p- C3-Cl2- (g C] 42) ~-
C3-Cl 8- heteroaryl, phenyl-(CH2)rR pPO3(R )2
or for the group -NR8RO, or f -al kyl,

C2-Cl O al kenYl, C2-C o-akki nyf, C3
Cl2-aryl or C3-C, 8-heteroatyl that is supstituted in
one or nore places in the pame way or gifferently with
hydr oxy, hal ogen, Cl - C6- X\ Cl-C6- 3 I thio,

am no, cyano, Cl-C6-al kyl
-NH (CH2) r C3-G () - cycl Qa | -JC3- cI oal kyl ,
C - C6- hydr oxyal kyl , CRT6- enyV " CR=-6- al ki nyl ,

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

d - C6- al koxy-d - C6-al koxy-d - C6-al kyl, -NHCI - C6- al kyl,
-N(Cl - C6-al kyl )2, -so(cl-C6-alkYl),-SQ2(Cl-C6-al k-yl),
Cl - C6- al kanoyl, -CONR R, -COR10, Cl-C6-alkyl OAc,

car boxy, C3-Cl2-aryl, C3- Cts-het@roaryl, -(CH2)p~-
C3-Cl2-ar¥Yl, -(CH2)p- C3-C, 8-heteroaryl, phenyl -

n@@ith p-R (', -(CH2)pPG3(R 0)2 or with the group -NR8k9,
and the phenyl .,

A stands for C;-C;z-arylene or C;-C;s-heteroarylene,

B stands for a bond or for C,;-C);-alkylene, C,-Cis-alkenylene, C;-C)3-
alkinylene, C;-Cg-cycloalkylene, C;-Ci2-heterocycloalkylene, C;-Ci2-
arylene or C;-C3-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;-Cg-alkenyl, C;-Cg-alkinyl, C3-C,¢-cycloalkyl, C;-Cs-
hydroxyalkyl, C3-Cz-aryl, C3-Cis-heteroaryl, -(CH3)p-C3-C,2-aryl,
-(CHy),-C3-Cs-heteroaryl, phenyl-(CHz),-R', -(CH3),POx(R'%); or with
the group-NR®R’, -NR}COR’, ~NR®CSR®, -NR®SOR®, -NR*SO,R’,
_NRECONR®R®, -NR®*COOR’, -NR®*C(NH)NR’R', -NR®CSNR’R ",
~NRESONR’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
-CR}OH)-R’,

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




194 C3-C10-cycl oal kyl, C3-Cl2-aryl, C3-Cl18-heteroaryl,
-(CH2)p C3-C12-aryl and -(CH2)p C3-ClS-heteroaryl
itself optionally can be sul#tituted in one or nore
places in the sane way or differently wth hal ogen,
hydr oxy, Cl-C6- al kyl, Cl-C6-al koxy, or with the group
-CF3 or -OCF3, and the ring of the C3-d o-cycl oal kyl
and the Cl-Cl0-al kyl optionally can be interrupted by

can be RS BOPC “°ﬁﬁ2‘%&%‘$ﬂf K5I8t om0,

ring and/ or_ opti onal lé( one nor e EOSSI bl e doubl e

bonds caimSkl, €@ Had@n '5(@(}1 4-EPRfHs- AP )2,

hydrogen, hal ogen or Ci1-C4-al kyI R6 R7 R8 R9 Rlo and
Rl11, in eGONR3SNRPGOgpOOONRY NBFCE)O- 20SNRE:, NBFGSH
for hydrogen or for Cl1-GC o-al kyl, C2-C10-al kenyl,

C2- Clo- al-QiCsWR:-, Q3REISH _C,y-sbm_lsk,yNRBS@-, GNP, -NRPSO,-,
C3-Cl18-heteroaryl that is optionally substituted in one

ﬁ;qfﬁrxi ﬁ‘ﬁ?‘é@%‘””&“ﬁ*‘ﬁ@% R SONE RN o,
am no, ﬁﬂ@ @_ES@;\_H%Q gt (CH2) p C3- G o-

cycl oal ky , *Cl- C6- hydr oxyal kyl ,

T Cqé%h&i hcach gse aidﬁ%' yof @ge émq?bszsét%%){%cbydﬂamw

-NHCl C6- al kyl, -N(Cl-C6-al kyl)?2

- SQ( C1- O@nydltoky,l ha]og8OR[iB, c@iho, C1—C(,—alky1, C,-Cs-alkenyl, C;-Cg-alkinyl,
C3-Cyo-cycloalkyl, Ci-C2-aryl, C3-Cyg-heteroaryl or for the group -(CHz),-
C3-C2-aryl, -(CH,),-C3-C)s-heteroaryl, phenyl-(CHz),-R",
-(CHz),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),R?,
~S(0):NR*R®, -SO;R®, -CO;H, -CO;R?, -CONR’R’,
~CSNR®R’, —SR® or -CR¥OH)-R®, or for C;-Cjp-alkyl, C-C)o-alkenyl,
C,-Cyo-alkinyl, C3-Co-cycloalkyl, C3-Cz-aryl or C;3-Cig-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’RY, and the
phenyl, C3-Co-cycloalkyl, C3-Cz-aryl, C3-Cig-heteroaryl, -(CHz),-C3-Cip-
aryl and -(CHa),- Cs-C)s-heteroaryl itself optionally can be substituted in

one or more places in the same way or differently with halogen, hydroxy,

C,-C¢-alkyl, C-Cs-alkoxy, or with the group -CF; or -OCF3, and the ring




al kyl), Cl-C6-al kanoyl, -CONRBR9, - COR1,

Cl- C6- al kyl OAc, carboxy, C3-Cl2-aryl,

C3- C8-heteroaryl, -(CH2)p- 83-c12-aryl, -(CH2)p C3-Cl18-
het eroaryl, phenyl-(CH2)P R10, -(CH2)pPO3(R10)2 or with
the group 195 NR8BR9, and the phenyl, C3-d o-cycl oal kyl,
C3-Cl2-aryl, C3-C18- heteroaryl, -(CH2)p- C3-Cl2-aryl
and -(CH2)p-C3-CiB-heteroaryl itself optionally can be

substi t ut [ ne.qr re,pl aces i he.sa .0
differ enP?@’e\ggt' 101%@8@1 ,anﬂ@}?ra(giél,"'a@f’i egtlo%{l?jFa}Wc inferrupted
Cl- C6- al koxy, or with the group -CF3 or -OCF3, and the
ring of OHENTSL MO THYREHARYFEN mrﬁﬁ@r@iommr@?%%wge
optionally can be interrupted by one or nore nitrogen,
oxygen amcireptedsby dneroranaesC=Brgidups in the ting andioe pptigmaliyione
by one or nore =C=0 groups in the ring and/or

opti onal by s3sibleioabledsnddan be eoithinedirdis ring,an be
contained in the ring, mstands for 0 to 8 and n and

p stgnd f@hdOfck Av@oecdorteld, afkyl soners, di astereoners,
enanti omgrs ar?d %alo%s tr\r%re%fﬁ"’s. Conpounds of gener al

T2 o AE T AR FLALE o il S,

or more. APhLeCimiken Caher ARt i piekeliof i Cr-Ce

hydr oxy, Cl-C6-al kyl or Cl-C6-
alkoxy, C;-Cg-alkylthio, amino, -NH-(CHz),-C3-C ¢-cycloalkyl, C;-Ce-
hydroxyalkyl, C;-Cs-alkoxy-C,-Cs-alkyl, C;-Ce-alkoxy-C,-Cs-alkoxy-C,-
Cg-alkyl, -NHC,-Cs-alkyl, -N(C,-Cg-alkyl), -SO(C;-Cs-alkyl) -SO»(C;-
Cg-alkyl), Ci-Cg-alkanoyl, -CONR®R®, -COR'?, C;-Cs-alkylOAc, carboxy,
C;-Cz-aryl, C3-Cys-heteroaryl, -(CHa),- C3-Ciz-aryl, (CH2)y- C3-Cis-
heteroaryl, phenyl-(CHg)p-Rm, -(CHz)pPO3(R10)2 or for the group —NRng,
or for C,-Cy¢-alkyl, C,-Cj¢-alkenyl, C,-Cp-alkinyl, C3-Cio-cycloalkyl, Cs-
C2-aryl or C;3-C,g-heteroaryl that is substituted in one or more places in
the same way or differently with hydroxy, halogen, C;-Cs-alkoxy, Ci-Ce-
alkylthio, amino, cyano, C;-Cg-alkyl, -NH-(CH,),-C3-C)¢-cycloalkyl, Cs-
Co-cycloalkyl, C;-Cg-hydroxyalkyl, C;-Cs-alkenyl, C»-Cs-alkinyl, C,-Cs-
alkoxy-C;-Cs-alkyl, C,-Cg-alkoxy-C-Cs-alkoxy-C,-Ces-alkyl, -NHC,-Cs-
alkyl, -N(C,-Cs-alkyl),, -SO(C,;-Ce-alkyl), -SO2(C,-Cs-alkyl), C-Cs-
alkanoyl, -CONR®R®, -COR"?, C,-Cg-alkylOAc, carboxy, C3-Cyz-aryl, Ca-
Cis-heteroaryl, -(CHy),- C3-Ciz-aryl, -(CHz),- C3-Cys-heteroaryl, phenyl-

(CHz)p-Rm, -(CHz)pPO3(R1°)2 ot with the group -NR®R®, and the phenyl,




hydroxyal kyl, X and Y, in each case independently of
one anot her, stand for oxygen or for the group =NR",
-NRBCO-, - CONRB-, - SO2NR8- B¥ -NR8S2-, R1 and R5, in
each case independently of one another, stand for
hydrogen or for the group - SO2NR8R9, R2 stands for
hydr ogen, R3 stands for hydrogen, hal ogen, cyano, C 1-C
1 o-alkyl or for the group 196 - CONRBR9, R4 stands for

vl ogen Wi e PRI Lyl B CRAGERER. CHr Gt and
enant | omelCH -G fserpiral it poray s be Sksitiegan oné or
producti on of the conpounds of general fornula I
accor di ngnareplacesdn ithesemeiveay or difterently vath ladogen,) hydroxy, Cy-Cs-
conpounds of general formula VIII N H
alkyl, Ci-Cs-alkoxy, or with the group -CF; or -OCF;, and the ring of the
C;-Cyo-cycloalkyl and the C;-Cg-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,-C;-alkyl,
R%, R’ R®,
R? R
and R"', in each case independently of one another, stand for hydrogen or for
C,-Cyo-alkyl, C5-Cy¢-alkenyl, C-Cjo-alkinyl, C3-Cg-cycloalkyl, C3-Ci2-
aryl or C;-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;-Cg-alkylthio, amino, cyano, C;-Cg-alkyl, -NH-(CH;),-C3-Co-
cycloalkyl, C3-Cig-cycloalkyl, C;-Cg-hydroxyalkyl, C,-Cs-alkenyl, Cz-Ce-
alkinyl, C,-Cg-alkoxy-C;-Cs-alkyl, C,-Cg-alkoxy-C-Ces-alkoxy-C,-Ce-
alkyl, -NHC,-Cs-alkyl, -N(C;-C¢-alkyl)z, -SO(C,-Cs-alkyl), -SO(C1-Cs-
alkyl), C-Cg-alkanoyl, -CONR®R’, -COR'"?, C)-Cs-alkylOAc, carboxy,
C3-Cyz-aryl, C3-Cs-heteroaryl, -(CH,),- C3-Cjz-aryl, -(CHy)p- C3-Cis-

heteroaryl, phenyl-(CH;),-R"%, -(CH,),PO3(R'%); or with the group



{Y) (M11) inwhich R, R, R3, R4, R5, X, Y, AL B, m
and n have the neanings that are indicated in general

formula |, and L stands forl9 |eaving group, are
cyclized with a suitable acid to conpounds of general
formula I, or 197 b) the acyclic precursors of general

formula (IX) (X)Yn in which R, R3, R4, R5, X Y, A B,
m and n have the neanings that are indicated in

general f ba I, and t nds Vi n up,
are firsft u@@ﬁt]ied’q’ﬁﬂ;ﬂné' N °§(IW€§B1%SZ §'a' 18and a
sui tabl e reduci ng agent at OC until reflux takes pI ace
and ¢ hen hemaryl EFnpdiat rayyiuod Hsdohreme sihistesgayh itsek
to the conpounds of general forrmula |I. 10. Conmpounds of
gener al foptionally chi by subktituted,in 6heHr, méreplacésvin)theosanie\iivdy) or
(R1 199 (Rl (R1 oder [J[or] inwhich R, R2, R3, R4, R5,

iRﬁ, R',  Aiffdertovith RAYEn! RRIreBAC|-0galky ¥, -Gl AkoxybcRite the
group -CF; or -OCF3, and the ring of the C;-C,o-cycloalkyl and the C-
Cio-alky! 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 (I), 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,-Cs-alkyl or C;-Ce-
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,-Cg-alkyl or for the group




general formula | and D stands for -NH2, NAc or -NO2, ¢
stands for | to 12, U stands for group -OH, -CO2H,

- CO2- Cl1- C6-al kyl, -sed, -186pF, -SBH or H -N (=
-NHZ) and Wstands for the group -OH -OH, -CO2H, -C02-C
1- C6-al kyl, -SO20, -SO2F or -SOB8H, as well as isoners,
di astereoners, enantioners and salts thereof. 11.
Compounds of general formula (I11), (I11), (IV), (V),

(M) or erb:gﬁ%?@cordi ng to claim?110, in which 200 A
stands fo V1 ene or thiophenylene, and R, R2, R3,

R4, R5, RS, F% ﬁgcﬁ m have the neani ngs that are
i ndifcat ednds GeR¥l9ge fornula 1, and D stands for - NH2,

-NAc or -NO2, g stands for 1 to 12, U stands for the
gr ol andR, " stavdler hydoogenCl - C5- Al kyl, - SQ2Cl, - SC2F,
-SBHor H -N(=-N-12) and Wstands for the group
- OHR’OH, staf@fdr hydzbgenGr & @-alkty| , - SO2CI, - SO2F
m stands for 0 to 8, and
n stands for O 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

R (R

R"\N
H \

L

Ay

|
R4)\%\(Y)n
3

R

e X

©

(VI

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, are cyclized with a suitable acid to

compounds of general formula I, or




or -SGBH, as well as isoners, diastereoners,
enantioners and salts thereof. 12. Use of the conpounds
of general formula I, accorl®ng to clains | to 8, for
the production of a pharmaceutical agent for the
treatnment of cancer, angiofibroma, arthritis, eye

di seases, autoi nmune di seases, chenot her apy
agent -i nduced al opeci a and mucositis, Crohn's disease,

end riosjs, fibrot as emangi ona
cargggb%gﬁﬁl%P“ﬂwgﬁég ﬁ?@&@ﬂ di seases,
nephrol ogi cal di seases, chronlc and acute

neur odegenerative di seases, as well as injuries to
nerve tissue, viral infections, for |nh|b|t|ng
reocci usi on of vessels after RS pgat het er
treatnent, in vascul ar prostheti \f ter mechani ca
devices are wused to keep vesse pen, such as, e.g.,
stents, as inmunosuppressi : for supporting
scar-free healing, in the cadse of—geém~e keratosis and
contact dermatitis. 13. Use according tdXhaim12,
wherein cancer is defined gs solid tunors) tunor or
net astasi s growt h, Kaposi
di sease, and | eukem a; 2 ' ef i ned as
rheumatoid arthritis; e Befi ned as
di abetic retlnopathy, ;
aut o- i mmune dlseasesré e &S psoriasis, alopecia
and nultiple sclerosis; fjlorotic diseases are defined
as cirrhosis of the liver,"nmesangial cell proliferative
di seases, and arteriosclerosis; (IX)

in which 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 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 .

10. Compounds of general formula (II), (II), (IV), (V), (VI) or (VII)




i nfectious diseases are defined as di seases that are
caused by unicellul ar parasites; cardiovascular

di seases are defined as stelf¥ses, such as, e.g.,
stent-induced restenoses, arterioscleroses, and

rest enoses; nephrol ogi cal di seases are defined as

gl omerul onephritis, diabetic nephropathy, nalignant
nephroscl erosi s, thronbic m croangi opat hi c syndrone,
transplant rejections and gl onerul opathy; chronic
neur odegener ati ve di seasedR%r e ®féf i ned as Hunti ngton's

di sease, anyotrophic Iaterii.:clerosis, Par ki nson' s
A 7

di sease, AIDS denentia and einer's disease; acute
neur odegenerati ve di & defined as ischem as of
the brain and neurotrawfas;™~andwiral infections are
defined as cytonegalic ijnfections, herpes, hepatitis B
or C, and HV diseasg . Pharnaceuti cal agents that
contain at | east one nd according to one of
claims 1 to S. 15. P t j4@H,)goedt s according to
claim 14 for treat®ng cdncerY” angiofibroma, arthritis,
eye di seases, autoi mmung3di sgases, chenot her apy
agent -i nduced al opecia and nucositis, Crohn's disease,
endometriosis, fibrotic disfHes, hemangi oma, 202

cardi ovascul ar di seases, infectious diseases,
nephr ol ogi cal di seases, chronic and acute

(R), O N

~ ~ o S 4
(R1)m T %/LR
8 3

R R
D
(V)
L
(R%),,
) N N
et O
" N R*
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neur odegenerati ve di seases, as well as injuries to

nerve tissue, and viral infections, and for inhibiting

reoccl usi on of vessels aftel9%all oon catheter

treatnment, in vascular prosthetics or after nechanica

devi ces are used to keep vessels open, such as, e.g.,

stents, and as inmunosuppressive agents, and for

supporting scar-free healing, and in the case of

senile keratosis and contact dermatiti 16.
Phar maceuti cal agent for use according {o cl aim 15,
wher eby cancer is defined as solid tu/, s, tunor or

met ast asi s gr owgir), Kap@si a[ coma, N“Hodyki n' s

di sease, and Ieukenia : efi med as
rheumat oi d art hrid ' errged as

di abetic re - auconma;

aut o-i mmune di ses areﬁdeflned & psBr|a5|s al opeci a
and nultiple scler fibrotic diseases are defined
as cirrhosis of tHe I|ver ?ngial cell proliferative

di seases, and arterloscleros s} infectious diseases are
defined as di seases that are caused by unicell ul ar
parasites; cardiovascul ar di seases are defined as
stenoses, such as, e.g., stent-induced restenoses,
|

di seases are deffied as glonerulonephrlt s, diabetic

arterlosclerosqﬁﬂ and restenoses; nephrdflogi ca
hronblc

nephr opat hy, Ak ant(ﬁephroscler05|

m cr oangi opg&{ i dro ansy ant reje tions and
gl oner ul opat hy; ' d ases are
defi ned as Hunt|nntoan d
D
oder (Vi)

[or]
in which R', R%, R?, RY, R°, R}, R!!, A, B and m have the meanings that are indicated in
general formula [ and D stands for -NH;, NAc or —-NO», q stands for 1 to 12, U stands for

group —OH, -CO,H, -CO,-C1-Cg-alkyl, -SO,Cl, -SO,F, -SO;H or

_i)_o

and W stands for the group —OH —OH, -CO;H, -C0O,-C1-Cg-alkyl, -SO,Cl, -SO,F or |

(=-NHZ)

-SO3H,

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

11. Compounds of general formula (II), (III), (IV), (V), (VD) or (VII) according to

claim 10, in which




anyotrophic | ateral sclerosis, Parkinson's disease,

Al DS denentia and Al zheiner's disease; 203 acute

neur odegenerati ve di seases #e defined as ischernias of
the brain and neurotraumas; and viral infections are
defined as cytonegalic infections, herpes, hepatitis B
or C, and HV diseases. 17. Conpounds according to
claims | to 8 and pharmaceutical agents according to

one pf cl ai 14.10.16 with,sui.table fornul ation

subs ancesgngi@r@gﬁqyéﬁngé’%@hewgneo?nq he conpounds of

gener,al, farmul a ng the pharmaceutical agents, ..

OO R g0y BY ks Ml pa By g mgonings at axg nckictbadon ggpesa

of the cyclin-dependent kinases. 19. Use according to
fouhula nand D steredsdom-NHs -NAn a5 eNDs, qamiads fordDkA2, CDK3,

CDK4, CDK5, CDK6, CDK7, CDK8 or CDK9. 20. Use of the
confddundstantls e ter @bug cOHHGO,H, aD0,-ChaCopAkky1ye8@101] SO,F,
agents, according to one of clains | to 8 and 14, as

I nhi bi t or.go%f ot he gl ycogen-synt hase-ki nase (GSK-3B). 2
1. Use of the conpounds of general formula | and the
phar maceuti cal ggents, according to one of clainms | to
8 and 14, as tmNjbitors of the VEGF-receptor tyrosine
Ki nases. 22. Usg}id he caopounds of general fornula |
and t he pharnmaceMti cyl ,

(=-NHZ) and
\' stands for the group -OH —OH, -CO,H, -C0O,-C1-C¢-alkyl, -SO,Cl, -SO;F
or -SO;H,
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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according to one of clains I to 8 and 14, as inhibitors
of the cyclin-dependent kinases and the VEG--receptor
tyrosi ne ki nases. 23. Use d0lthe conmpounds of genera
formula 1, according to one of clains | to 8, in the
formof a pharmaceutical preparation for enteral,
parenteral and oral adm nistration.

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 discases 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, CDKS or CDK9.

20. Use of the compounds of general formula [ 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 1 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.




