1 15 FEBRUARY 2007 Macrocyclic Pyrimdines, Their Production and Use as

Phar maceuti cal

Agents This invention relates to macrocyclic pyrimdine

derivatives, their processes for production as well ad5tFeBRUAY 2607

medi cation 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 regulation of the cell cycle and thus presents an especially

advant ageous purpose for the devel opnent of snall

i nhi bitory nol ecul es.

Sel ective inhibitors of the CDKs can be used for treating cancer or other
di seases that are caused by disorders of cell proliferation. Receptor

tyrosi ne kinases and their

wel |

as the

hogeni ¢ angi ogeneses. O speci a

Vascul ar Endothelial Gowh Factors (VEGF)/VEG- receptor system
pat hol ogi cal situations that acconpany enhanced neovascul ari zati on,

as,

t hat

inhibit the tunor

e.g., t r.di sease an increased.expression of , angi ogenjc growh
factors and inr"ewéﬁ‘erﬁlt%t‘??é" Ragos HBY“'PWIQRC epiypvegstheing OEGF- receptor
systemcan inhibit the formation of a bl ood vessel

In

| i gands that specifically regulate the function

of | SOt Ghdcrby el Poidlind) 0L TdobhBp 458 50 NS PHiYmACERR A O 00T cal s

I nportance here is the

such

systemin the tunor, so

t preduclion as wal @s depasaascgedieation fordreatingyeasionm diseases-i ent supply and thus

grow h. Pyrim dines and anal ogs are already described as

active i ngr ettiecaychin-depentera &inasesrcyctiralepdndent kivas® -CGIK) draen pyaymei di nes as
fungi ci des (DE 4029650) or substituted pyrimdine

family that plays an important role in the regulation of the cell cycle and thus presents an
especially advantageous purpose for the development of small inhibitory molecules.
Selective inhibitors of the CDKSs can be used for treating cancer or other diseases that are
cavsed by disorders of cell proliferation.

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

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

CDK inhibitors, the most varied pyrimidine derivatives are described, for example



derivatives for treating neurol ogi cal or neurodegenerative diseases (WO

99/ 19305). As CDK inhibitors, the nost varied pyrimdine derivatives are
descri bed, for exanple 2 15 FEBRUARY 2P07 bi s(ani |l i no) gy EBRUARY 2007
derivatives (WO 00/12486), 2-am no-4-substituted pyrimdines (WO 01/14375),
purines (WD 99/02162), 5-cyano-pyrimdines (W 02/04429),

ani | i nopyrim di nes (WO 00/12486) and 2- hydroxy-3-N, N-di net hyl am nopr opoxy-
pyrim di nes (WD 00/39101). The object of this invention is to provide
conpounds that have better properties than the already known conpounds. It
has now tis(erilifi@pyrimidingrderivativg (W OiLARS), Eeanina-Aeubstiniied pytimigdines cor di ng t o
the invention inhibit either cyclin-dependent kinases and VEG- receptor

t yr osi ngwWO 0246375/ pugiyied (WIODSRNEBNS-ciinoaseimidineMEBD-02¢RI@pe)pr tyrosi ne
kinases already in the nanonol ar range and thus can inhibit the

prolifer h _are thus
clearly Ilin% %d?hé gﬂ%ﬁsor%{ad?z gyﬁgﬁﬁihﬁﬁ?ﬁ%&ﬁﬁ&g;%% R inhibitors,
such as

and roscovitin. It has now been found that
corrpounopsy% dndeésn@rﬁﬁalﬁﬂ)éor Mia | RG1R%G ARZ " N (Xn

The object of this invention is to provide compounds that have better properties
than the already known compounds. It has now been found, surprisingly enough, that the
substances according to the invention inhibit either cyclin-dependent kinases and VEGF-
receptor tyrosine kinases or cyclin-dependent kinases or VEGF-receptor tyrosine kinases
already in the nanomolar range and thus can inhibit the proliferation of tumor cells and/or
tumor angiogenesis. They are thus clearly distinguishable from other already known
CDK- or VEGF-R inhibitors, such as, e.g., olomoucine and roscovitin.

It has now been found that compounds of general formula I

R
n )
HE
\N
L o
I ]
R"/K[)\ o
RS

in which
A stands for C5-Cyz-arylene or C;-Cyg-heteroarylene,

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



Nk | NR YB R3 (l), 1in which A stands for C3-Cl2-arylene or
C3-Cl18-heteroaryl ene, B stands for a bond or for O -Cl12-al kyl ene,

C2- Cl12- al kenyl ene, C2-Cl2 3 15 FEBRUARY 2007 al ki nyl eni, FEBRUARY 2007

C3- C8-cycl oal kyl ene, C3-Cl12-heterocycl oal kyl ene, C3-Cl2 aryl ene or
C3-Cl18-heteroarylene that is optionally substituted in one or nore places
in the sane way or differently wi th hydroxy, hal ogen, cyano, nitro,

Cl - C6-al kyl, C2-C6-al kenyl, C2-C6-al ki nyl, C3-Cl0-cycl oal kyl, Ci-C6-

hydr oxyal kyl , C3-Cl2-aryl, C3-d 8-heteroaryl, -(CH2)p-C3-Cl2-aryl, -(CH2)p
C3- d 8- het er oar yl alkjplilens; |G (GHArPaRYEe -C:aER R B (cRtp AkyletC1d2)Q,-SO3R8 or with
t he group -NR8R9, -NRBCOR9, -NRB8CSR9, -NRBSOR9, -NR8SO2R9, - NRS8CONRSR9,

-NRBCOORY, - NR Girideh&\RORL O, 5-heNrEAMROMRAGs optiNRABEONRS R in obRESC2NRIRLO,

-CORE, -CSR8,-S(OR8, -S(0O2R8, -S(0 2NR8R9, -S03R8, -C02R8, - CONRSRY,

- CSNR8R9, - SR8 0T o e (eI thE8ame way or differently with hydroxy, halogen, cyano,
nitro, C;-Cg-alkyl, C;-Cg-alkenyl, Co-Cs-alkinyl, C;-Cyg-cycloalkyl, Cy-Ce-
hydroxyalkyl, C;-Cjz-aryl, C3-Cyg-heteroaryl, -(CHz)p-Cs3-Cyz-aryl,
~(CH;),-C5-Cys-heteroaryl, phenyl-(CHz)P~Rm, -(CHz)pP03(R10)2,
~(CH3),SO3R® or with the group -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’RY, -COR® -CSR® —S(O)R?, -S(0),R?,
~S(O)NR®R®, —-SO:R®, ~CO,R®, —-CONR®R’, —~CSNR®R®, -SR® or
-CR](OH)-R®,

X and Y, in each case independently of one another, stand for oxygen, sulfur or
for the group =NR!!-, -NR'(CH,)-, -NR'0-, -ONR"'-, =CR°R’, =C=0,
=C=8, =50, =80, -C(0)0-, -0C(0)-, -5(0)0-, -08(0)-, -S(0);0-,
-0S(0);-, -CONRE-, -N(COR®)-, -N(COOR®), -N(CONR®R®)-, -NR®CO-,
-OCONRE-, -NR¥*C(0)0O-, -CSNR?-, -NR®CS-, -OCSNR®-, -NR¥CSO-,
-SONR®., -NR®S0-, -SO,NR®., -S(0);N(COR®)-, -NR¥SO,-,
-NR®*CONR’-, -NR]CSNR®-, -NR® SONR’-, -NRSO,NR’-,
-NREC(O)NR’- or -NR3C(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;-Cs-alkinyl,

C3-Cyp-cycloalkyl, C5-Cip-aryl, C3-Cyg-heteroaryl or for the group —C;-Cs-



X and Y, in each case independently of one another, stand for oxygen, sulfur
or for the group =NR'-, -NR11(CH2)-, -NR110-, -ONR'-, =CR6R?, =C=0, =C=S,
=SO, =802, -C(O O, -O0C(O-, -S(O0-, 405(0 -, -S(0)2015 FEEBUARX 200CONRS- ,
-N(COR8) -, -N(COOR8), -N(CONRBR9)-, -NRBCO, -OCONR8-, -NR8C(O) O, -CSNR8-,
-NRBCS-, -OCSNR8-, -NRBCSO, -SONR8-, -NR8SO, -S02NR8-, -S(0O) 2N(COR8)-

-NR8SO2-, -NRB8CONR9-, -NR CSNR9-, -NR SONR9-, -NR8S2NR9-, -NRBC(O NR9- or
-NRBC(S)NR9-, R1 and R5, in each case independently of one anot her, stand
for hydrogen, hydroxy, hal ogen, nitro, cyano, - K a - - al kenyl ,
C1- 6 al kinyl . CHY-GyOkaliohdm, (ECHIe Loyl @Hm@a—ﬁirwaawt, or for ihe
group -C1-C6 4 15 FEBRUARY 2007 al kyl Oxy - d - 06 al (CHI

C3-Cl2-aryl, - (CHheryIGSHa),R Be(EHYRCHR ") prBRIR’, € }(NRCSR

- (CH2) pPO3( Rr 0) 2- NR8R9, - NRBCOR9, - NR8CSRO, -NR8$OR9 - NR8S02R9,

- NRBCONROR10, - NRBmg, :N\IMNH)-NR@m&RgRNREMQ - NRBSONR9R10 - NR8SO
9Rto zNR, -CORE, -CSR8,-S(O) RS, -S(O)(NH)R8 -S(0O 2R8, -S(O) 2NRSR9, -
S(0) 2N=CH- NR8R9, NN ﬁ?‘*’l,_N ROCONREINRAIIENRGR 0, NREES, OF
-CR8(OH)-R9, or for O'- A T CIOaI kenyl, C2-°C10- al'ki nyl,

-COR® -CSR® —S(O)R?, -S(C)(NH)R?, —S(0),R®, -S(0),NR®R’, -
S(0);N=CH-NR®R’, -SO;R%, -CO,H, -CO,R®, -CONR®R®, -CSNR®R?,
—SR®or -CRS(OH)—Rg, or for Ci-Cyp-alkyl, C;-Cyo-alkenyl, C;-Cyp-alkinyl,
C;-Cyo-cycloalkyl, C3-Cyz-aryl or C3-Cyg-heteroaryl that is substituted in
one or more places in the same way or differently with hydroxy, C1-Ce-
alkoxy, halogen, phenyl or with the group -NR’R*, and the phenyl, C5-Cyo-
cycloalkyl, Cs-Ciz-aryl, C3-Cig-heteroaryl, -(CHz)p-Cs-Cyz-aryl and
-(CHzy),-C3-Cyp-heteroaryl itself optionally can be substituted in one or
more places in the same way or differently with halogen, hydroxy, C;-Cs-
alkyl, C;-Cg-alkoxy, or with the group -CF; or -OCFs;, and the ring of the
C;-Cyp-cycloalkyl and the C;-C,p-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;-Cio-alkyl,

R®  stands for hydrogen, halogen, nitro, cyano, C;-Cye-alkyl, halo-C;-Cyo-
alkyl, C;-Cyp-alkenyl, C»-Cyo-alkinyl, C5-Cyg-cycloalkyl, hydroxy, C;-Ce-
alkoxy, C;-Cg-alkylthio, amino, -NH-(CHy),-Cs-Cqo-cycloalkyl, C;-Cs-

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



C3- C10-cycl oal kyl, C3-Cl2-aryl or C3-Cl18-beteroaryl that
nore places in the sane way or differently with hydroxy, Cl-C6-

hal ogen, phenyl or with the gr®up -NR 3R, and t1bd-EBROWRY 2BOT10-
kyl, C3-Cl2-aryl, C3-Cl18-heteroaryl, -(CH2)p-C3-Cl2-aryl and

one or
al koxy,
cycl oal

- (CH2) p- C3- C18- het er oaryl

nore places in the sane way or differently w th hal ogen,
Cl- C6- al koxy, or with the group -CF3 or -OCF3, and the ring of the
cycloal kyl and the O -Cl0-alkyl optionally can be interrupted by one

al kyl ,
C3- C10-

or nore nitrogen, CodieNBGdConlkyliHN

one or

nore =C=0 groups in the ring and/or optionally one

is substituted in

itself optionally can be substituted in one or

hydr oxy, Cl-C6-

or

1-Gt-Bkd 2218 (Br-Ceatkyibe-SQaAfier r upt ed by

nor e possi bl e

doubl e bonds can GealkyntGiiQealkinoyl, LEONRR’, -GOREY €pds-aflglOAydradgey, or

d-d o-al kyl ,

Cl -d o-alkyl, R3 stands for hydrogen, hal ogen, nitro, cyano,
hal o- 0 - d o- al kyt, cGr{316;-al KemdtbaryC ®], W1, -(CPE -cycl oal kyl,
hydr oxy, Cr-C6- al yliog?aﬁ T C%skal Kk ar{pg(@%n@n b }H—l-( CIEEJ@’ *

- C3- C10- cycl oal k
g - C6- al koxy-d -

R A 4&2@‘3‘%&9 A6 a1 1.

- conears, - Gl " At e el G . Ko,

-(CH)P C3-Ct2-arell (CHZCD -Ct 8
-Cu-ary or Clg—heteroaryl that is substituted in one or more places

in the same way or differently with hydroxy, halogen, C;-Cg-alkoxy, C;-

Cs-alkylthio, amino, cyano, C;-Cs-alkyl, -NH-(CHz)p-Cs-Cio-cycloalkyl,

C;3-Cyo-cycloalkyl, C;-Cg-hydroxyalkyl, C;-Cs-alkenyl, Co-Cgs-alkinyl, C;-

Ce-alkoxy-C;-Ce-alkyl, C;-Cg-altkoxy-C,;-Cg-alkoxy-C;-Cs-alkyl, -NHC;-

Cs-alkyl, -N(C1-C5-a1kyl)2, -SO(Cl-Cc,-alkyl), -SOz(CrCﬁ-alk}'l), Ci-Cs-

alkanoyl, -<CONR®R®, -COR", C,-Cs-alkylOAc, carboxy, Cs-Cyz-aryl, Cs-

Cig-heteroaryl, -(CHz)p-C3-Cra-aryl, -(CHz)p-Cs-Cis-heteroaryl, phenyl-

(CHz)p-Rm, -(CHz)pPO;:,(Rw)z or with the group -N R°R’, and the phenyl,

C;—vaCyCIOE.lkyl, C;,-Cu-aryl, C3-C13-heteroaryl, -(CHz)p—CyClz—al'yl and

-(CHy),-C3-Cyg-heteroaryl itself optionally can be substituted in one or

more places in the same way or differently with halogen, hydroxy, C;-Cq-

alkyl, C;-Cs-alkoxy, or with the group -CF; or -OCFs;, and the ring of the

C3-Cyp-cycloalkyl and the Ci-Cyo-alkyl optionally can be interrupted by

one or more nitrogen, oxygen and/or sulfur atoms and/or can be

interrupted by one or more =C=0 groups in the ring and/or optionally one

or more possible double bonds can be contained in the ring,

R*  stands for hydrogen, halogen or Cy-Cq-alkyl,



het eroaryl, phenyl-(CH2)p-R10 -(CH2) pPO3(Ri 0)2 or for the group -NRBR9, or
for Cl-Cl0-al kyl, C2-Cl o-al kenyl, C2-d o-al kinyl, C3-d o-cycloal kyl,
C3-Cl2-aryl or C3-Cl8-heteroaryl that 8s substituted i h5&EBRUARY 2041 aces
in the sane way or differently with hydroxy, hal ogen, d -C6-al koxy, Cl-

C6- al kyl t hi o, am no, cyano, Cr-C6-al kyl, -NH (CH2)P C3-Cl O cycl oal kyl ,

C3-d o-cycl oal kyl , d -C6-hydroxyal kyl, C2-C6-al kenyl, C2-C6-alkinyl, Cil-
C6- al koxy-Cl - C6-al kyl, d -C6-al koxy-d - C6-al koxy-C - C6-al kyl, -NHCl -

C6- al kyl , -%ﬁrﬁ%gal kyl)2, -SQ(Cr-C6-al kyl),-SQ2(Cr-C6-al kyl), C-C6-

al kanoyl , COR10, C1-C6-al kyl OAc, carboxy, C3-Cl2-aryl, C3-
C18- het er oar (CHZ) -C3-C2-aryl, -(CH2)p-C3-Clg-heteroaryl, phenyl -
(CH2) p- R10, )1 PO3(R10)2 or with the group -NR8R9, and the phenyl,

C3- C10- cycl oal kyI C3-Cl2-aryl, C3-Cl18-heteroaryl, -(CH)P-C3-Cl2-aryl and
-(CH2) - C3- Girg- é,tmeuarc;de indepehdendp of omeadniothec aranb dorshydsigehot fod i n one or
nore places in the sane way or differently with hal ogen, hydroxy, Cr-C6-

al kyl, C1-C6-al kQX]YCwQEkyWGzL'CToj”aﬂ(eﬁian’-CuQﬂﬁmfj?l’ G303y cledIRylt 0yl ng of the
C3- C10- cycl oal kyl and the Crd opti onaIIy can be interrupted by one

or nore nitrogen, Qg@}gﬁ%ﬁggﬁg{a{gr 8@5 fﬁad}lelg,?uiopg errupted by

one or nore =C=0 gtoups | I ng and/ or pt| onaﬁy one nore possi bl e
doubl e bonds can ptfgceg ot 9 !sarlll?edwéynortxp Eerentrl-sgm{ﬁzﬁyérggﬁql%lofg d?l y(EI rogen, hal ogen

or Cl-Ca-alkyl,
alkoxy, C;-Cg-alkylthio, amino, cyano, C;-Cs-alkyl, -NH-(CH3),-C3-Cio-
cycloalkyl, Cs-Cyp-cycloalkyl, C;-Cg-hydroxyalkyl, C,-Cg-alkenyl, C;-Cq-
alkinyl, C;-Cs-alkoxy-C,-Cg-alkyl, C;-Cs-alkoxy-C;-Cs-alkoxy-Cq-Cs-
alkyl, -NHC,-C¢-alkyl, -N(Cy-Cg-alkyl),, ~-SO(C1-Cg-alkyl) -SO(C;-Cs-
alkyl), C;-Cg-alkanoyl, -CONR®R®, -COR", C,-C;-alkylOAc, carboxy,
C3-Cz-aryl, Cs3-Cg-heteroaryl, -(CHz)p-Cs-Ciz-aryl, -(CHz)p-C3-Cys-
heteroaryl, phenyl—(CHz)p—Rw, -(CHz)pP03(Rw)2 or with the group
—NR®R’, and the phenyl, Cs3-Cyo-cycloalkyl, C3-Cyz-aryl, C3-Cys-
heteroatyl, -(CHz),-Cs-Ciz2-aryl and -(CHy),-Cs-Cis-heteroaryl itself
optionally can be substituted in one or more places in the same way or
differently with halogen, hydroxy, C,-Ce-alkyl, C1-Cs-alkoxy, or with the
group -CF; or -OCFs, and the ring of the Cs-Cjp-cycloalkyl and the
C,-Cyp-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



6 15 FEBRUARY 2007 R6, R, R8, R9, Rio and Rl11l, in each case independently
of one another, stand for hydrogen or for d -d o-alkyl, C2-d o-al kenyl,

C2- Cl10-al ki nyl, C3-d o-cycl oal kyl, C3-C12- aryl or C3- CAFHBBRUABX 300% hat is
optionally substituted in one or nore places in the sanme way or differently
wi t h hydroxy, hal ogen, Cl-Cl12- al koxy, O -C6-alkylthio, am no, cyano,

Cl- C6-al kyl, -NH (CHI)P-C3-Cl10- cycloal kyl, C3-d o-cycl oal kyl,

Cl- C6- hydr oxyal kyl , CrC6-al kenyl, CrC6- alKki nyI Cl - C6- al koxy-d - C6-al kyl ,

Cl1- C6- al koxy-d - al k - NHCL- al k -N(d, - aIkyI)2
“SO(Q) - 06- al R§FP sm&aé(@@&ﬁ%%ﬂﬁcym@ SRR A OBERRBRES. COR10

d - C6-al kyl CAc, carboxy, C3-Cl2-aryl, C3-C8-heteroaryl,

~(CHR2) p- C3- Cthereaf, prercomeyke kpows dawdiackset er oaryl, phenyl - (CHI ) P- RLO,

-(CH2) PPB(R1)2 or with the group -NRBR9, and the phenyl ,

C3- C10- cycl oAlkyYis,defiedGh 2acir gake asGBst@ight-cludt ertranchled alkk§Gladichl, Sikh@4,2- aryl and
-(CH )P C3-C 8-heteroaryl itself optionally can be substituted in one or

nore pl af@%arh trh&h IR p Rl 1ehRt Isybtdtt SectAgRRA-bul
Cl - C6- al kyl 5,1 R ﬁ]a&gg(;\ﬁ g‘rq :/?noebw e ﬂgrsoudg& CISB ofrlgiﬁ ? g’yt he ring of

the C3- C angit al kyl optionally can be interrupted by
one or Qo en‘f})i lllqgfgg%{ﬁtyl, Q&yl, H&lyl Chd @c?l’.

Alkoxy is defined in each case as a straight-chain or branched alkoxy radical,
such as, for example, methyloxy, ethyloxy, propyloxy, isopropyloxy, butyloxy,
isobutyloxy, sec-butyloxy, pentyloxy, isopentyloxy, hexyloxy, heptyloxy, octyloxy,
nonyloxy, decyloxy, undecyloxy or dodecyloxy.

Alkylthio is defired in each case as a straight-chain or branched alkylthio radical,
such as, for example, methylthio, ethylthio, propylthio, isopropylthio, butylthio,
isobutylthio, sec-butylthio, tert-butyithio, pentylthio, isopentylthio or hexylthio.

Cycloalkyls are defined as monocyclic alkyl rings, such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or cyclohepty), 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.



oxygen and/or sulfur atons and/or can be interrupted by one or nore =C=0
groups in the ring and/or optionally one or nore possible double bonds can
be contained in the ring, mstands for80 to 8, and 7 135HEBRBARY2R007 n and
p stand for O to 6, as well as isoners, diastereoners, enantioners and salts
t hereof, overcone the known drawbacks. Alkyl is defined in each case as a
strai ght-chain or branched al kyl radical, such as, for exanple, nethyl,

et hyl, propyl, isopropyl, butyI i sobutyl, sec-butyl, tert-butyl, pentyl,
|sopentyl hexyl heptyl, oct nony!| and decyl . Alkoxy S deflned in each
case as a st MHF GBE SY,SFFéIFSngWmBgﬁPRq@éHY aremore passihlp doublgbondgsan beor exanpl e,
nmet hyl oxy, ethyl oxy, propyl oxy, isopropyloxy, butyloxy, isobutyloxy,

sec- but yootained pethe vihgyays dafep es) tfgrl ecazmple heyxlodatoenyls feaph 33 aycloprapeayl] oxy,

nonyl oxy, decyl oxy, undecyl oxy or dodecyloxy. Al kylthio is defined in each

case as ciclgbutenyltiyclopetényt rcEabﬁdxemﬁohrﬂldzmbhépt&yn ,asedéty, the BhliBe &, fOr
exanpl e, methylthio, ethylt propylt | sopropyl thio, butylthio,

| sobutylger&h[g? 2(21 i Whe S e,%c%ta S nb bR boRgNt y! thio, isopentylthio or

hexyl t hi o S are |ne as non cyc I c al kyl rings, such as
Yo oher A Bl R MonoE B R P sy
rings, such ?n eacL case, thg1 gﬁenyl 2nddaarlrl?ig§rl sugstntuents are straight-chain or branched,
whereby, for example, the following radicals are meant: vinyl, propen-1-yl, propen-2-yl,
but-1-en-1-yl, but-1-en-2-yi, but-2-en-1-yl, but-2-en-2-yl, 2-methyl-prop-2-en-1-yl, 2-
methyl-prop-1-en-1-y], but-1-en-3-yl, ethinyl, prop-1-in-1-yl, but-1-in-1-yl, but-2-in-1-yl,
but-3-en-1-yl, and allyl.
In each case, the aryl radical has 6-12 carbon atoms, such as, for example,
naphthyl, bipheny! 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 suifur, 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, phthalaziryl, quinazolinyl, quinoxalinyl, naphthyridinyl,



Het er ocycl oal kyl stands for an alkyl ring that conprises 3-12 carbon atons
and that instead of the carbon contains one or nore heteroatons that are
the sane or different, such as, e.g.,9oxygen, sulfur db6REBRUOARY 2087

het erocycl oal kyl s, there can be nentioned, e.g.: oxiranyl, oxethanyl,
aziridinyl, azetidinyl, tetrahydrofuranyl, pyrrolidinyl, dioxolanyl,

i m dazol idinyl, pyrazolidinyl, dioxanyl, piperidinyl, norpholinyl,

di t hi anyl, thionorpholinyl, piperazinyl, trithianyl, quinuclidinyl, etc. 8
15 FEBRUARY 2007 The ring systens, in which optionally one or nore possible
doubl e Iptenidimyl asrbies]yd catridinyk ¢phemazinyh phénuthiazny, phehioxaenhyh xanthenyl.exanpl e,
cycl oal kenyl s, such as cycl opropenyl, cyclobutenyl, cycl opentenyl,

cycl ohexgipityl, BnlezpgioriiRpétenyl , whereby the |inkage can be carried out
both to the double bond and to the singl e bonds. Hal ogen is defined in each

and a ki nyl - SoharitEaRlis MR O ?“ésﬁﬁ%én‘%?‘k e D T
T et I B B ok e FREB hcd o02 1
B S I
each case, the aryl radical has 6-12 carbon atons, such as, f or exanpl e,
napht hy [gluc@.jpph,dmg;ne drbchexadiapinet ¢tanoéa1nlnprg@:p95am1ne sarcosine, sermol tris-
hydroxy-methyl-amino-methane, aminopropanediol, Sovak base,_and 1-amino-2,3 4-
butanetriol.
If a basic group is included, the physiologically compatible salts of organic and
inorganic acids are suitable, such as hydrochloric acid, sulfuric acid, phosphoric acid,
citric acid, and tartaric acid, 1.a.
Those compounds of general formula (I),
in which
A stands for phenylene or thiophenylene,
B stands for a bond or for C;-C,;-alkylene, C,-Cy;-alkenylene, C;-Cy»-
alkinylene, C3-Cg-cycloalkylene, C;-Cyz-heterocycloalkylene, C3-Ciz-
arylene or C3-Cyz-heteroarylene that is optionally substituted in one or
more places in the same way or differently with hydroxy, halogen, cyano,
nitro, C,-Cs-alkyl, C;-Cg-alkenyl, C>-Cg-alkinyl, C3-Cyp-cycloalkyl, C;-Cg-
hydroxyalkyl, Cs-Cyz-aryl, Cs-Cys-heteroaryl, -(CHy),-C3-Cyz-aryl,
(CHy)p-Cs-Crs-heteroaryl, phenyl-(CHz),-R'™®, (CHZ),PO3(R™),,
-(CH;),S03R® or with the group-NR®R’, -NR*COR®,

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



In each case, the heteroaryl radical conprises 3-18 ring atons and i nstead
of carbon can contain in the ring one or nore heteroatons that are the sane
or different, such as oxygen, nitrog#d or sul fur, and1g&EBRUABY020GA i c,
bicyclic or tricyclic and in addition can be benzocondensed in each case.
For exanple, there can be nentioned: thienyl, furanyl, pyrrolyl, oxazolyl,

thi azolyl, imdazolyl, pyrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl,
triazolyl, thiadiazolyl, etc. and benzo derivatives thereof, such as, e.g.,
benzof ur anyl benzot h| enyl benzo>§azol ¥ benzi m dgz(al yl, indazolyl,

i ndol yl, i soi ndol-NR® CENE)NRR" pINR @ﬁNRB FORZBONR R pyri mi di nyl , pyrazinyl,

triazinyl etc. and benzo derivatives thereof such as, e.dg. qU|nonI
i soqui nol yl, et c.-NRISORMRIRAYCOR NASK® 2 S(UIR?, {B(0)RY) -S(@YNRREN benzo
derivatives thereof; or cinnolinyl, phthalazinyl, qU|nazoI|nyI

qui noxal Tnyl , napiihys | it . CONIPRPERRUBRY 206 o: DERYOEDIA oarbazol v,
eny

acridi nyl, phena2|nyl phéndt hi azi nyl ,  phenokazi nyl , oxepi nyl,

1,4 benzodi oxaney, & on Lie HOcAGER BTAYRC L ACkutiot: oIS, AUNEH § 0 cal Ty

conpati bl e sa P Sryant organi ¢ aSes are e as salts, such

‘as, for exanple, h read| us | k n jikal -e salts, as
wel | as N-rmet hyl - 'ﬁﬁ&?ﬁ“ﬁe dl’ﬂg &'@ Zdi#n(ﬁedogﬁhyl‘dlgﬁmgcﬁﬁ(ﬂ | ysi ne,
1, 6- hexadi am ne, et hanol ani ne, g&ql ucosani ne, sarcosi ne, serinol, tri S-

hydr oxy- met hyI arfiGr AaOhaMe: -G RopPS Qe di(@I0-, SI3EN- b3 EH0-and

1-am no- 2, 3, 4- butanetri ol
-0S(0),-, -CONR®-, -N(COR®)-, -N(COOR®)-, -N(CONR®R®)-, -NR®CO-,

-OCONR?- -NR*C(0)0-, -CSNR?®-, -NR2CS-, -OCSNR?-, -NR®CSO -,
-SONRE-, -NR®S0-, -SO,NRE-, -S(0),N(COR?)-, -NR?SO;-,
-NR3CONR’-, -NR®CSNR’-, -NR®’SONR’-, -NR®SO,NR’-,
-NRC(O)NR’- or -NRC(S)NR’-,

R! and RS, in each case independently of one another, stand for hydrogen,
hydroxy, halogen, nitro, cyano, C,-Cs-alkyl, C;-Cs-alkenyl, C;-Cs-alkinyl,
Cs-Cyp-cycloalkyl, Cs-Cyz-aryl, Cs3-Cig-heteroaryl or for the group -C;-Cs-
alkyloxy-C;-Cs-alkyloxy, -(CHg)p-Cs-Cya-aryl, -(CHz)p-C3-Cyg-heteroaryl,
phenyl-(CH,),-R"%, -(CHz),PO3(R™),, -NR®R’, -NR®COR’,

—NR®CSR®, -NR®SOR®, -NR®SO,R®, ~-NR*CONR’R’, -NR*COOR’,
~NREC(NH)NR’R!?, -NR3CSNR’RY, -NR*SONR’R°,
~NR®SO,NR’R", -COR? -CSR® —S(O)R?, —S(O)(NH)R®, —-S(0O):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;-Cjo-alkyl, Ca-
Cio-alkenyl, C-Cyg-alkinyl, C5-Cyg-cycloalkyl, C3-Cqz-aryl or C3-Cys-

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



If a basic group is included, the physiologically conpatible salts of
organic and inorganic acids are suitable, such as hydrochloric acid,

sul furic acid, phosphoric acid, citritt acid, and tartH FEBRLUARYI2087 Those
conpounds of general forrmula (1), 1in which A stands for phenyl ene or

t hi ophenyl ene, B stands for a bond or for O -Cl2-al kyl ene,

C2- C12- al kenyl ene, C2-C12- al ki nyl ene, C3-C8-cycl oal kyl ene,

C3- C12- het erocycl oal kyl ene, C3-Cl2- arylene or C3-Cl8-heteroarylene that is
optionally substituted in one or nore places in the sane way or differently
wi th hydroxy, haldiffgsenttycwittnley droxyi, £1-6:s-alkpxgchatogey, phend-cog«th thegpbp

C2- C6- al ki nyl, C3-Cl10-cycl oal kyl, C1-C6- hydroxyal kyl, C3-Cl2-aryl,

C3- C18- het er oar yI-NR*RChi) the GBen1, 225 ey cloalk @HR)-0 LRy CL8-(h gheteroaryy,| |,
phenyl - (CH2) P R10, -(CH2)PPO3(R1)2, (CH2)pS03R8 or with the group- NR8R9,

B e e M L

O S Bl A s TR T one

another, stand for, Oy qedoxs, €. ilalll, C,-C-alkoxy, or with the group -CF; o
-OCFs, and the ring of C3-Cyp-cycloalkyl and the C,-Cyg-alkyl optionally
can be interrupted by one or more nitrogen, oxygen and/or sulfur atoms
and/or can be interrupted by one or more =C=0 groups in the ring and/or
optionally one or more double bonds can be contained in the ring,

R? stands for hydrogen or Cy-Cyp-alkyl,

R’ stands for hydrogen, halogen, nitro, cyano, C,-C,g-alkyl, halo-Cy-Cyo-
alkyl, C;-Cyp-alkenyl, C;-Cyp-alkinyl, Cs5-Cyp-cycloalkyl, hydroxy, C;-Cs-
alkoxy, C;-Cg-alkylthio, amino, -NH-(CHz)p-C3-Cyp-cycloalkyl, C;-Cs-
hydroxyalkyl, C;-Cg-alkoxy-C;-Ce-alkyl, Cy-Cg-alkoxy-C;-Cs-alkoxy-C-
Cs-alkyl, -NHC,-Cg-alkyl, -N(C,-Cg-alkyl),, -SO(C;-Cs-alkyl) -SO(C;-
Cg-alkyl), C;-Cs-alkanoyl, -CONR®R®, -COR, C,-Cs-alkylOAc, carboxy,
C3-Cyz-aryl, C3-Cyg-heteroaryl, (CHz)p- C3-Cra-aryl, -(CHa),- C3-Cis-
heteroaryl, phenyl—(CHz)p—Rw, -(CHz)pP03(Rm)2 or for the group -NRER®,
or for C,-Cyp-alkyl, C3-Cyp-alkenyl, C,-Cyp-alkinyl, C3-Cip-cycloalkyl, Cs-
Ciz2-aryl or C;3-Cis-heteroaryl that is substituted in one or more places in
the same way or differently with hydroxy, halogen, C;-Cg-alkoxy, C1-Cg-
alkylthio, amino, cyano, C,-Cs-alkyl, -NH-(CH;),-C3-Cyo-cycloalkyl, Cs-

Cyo-cycloatkyl, C;-Cs-hydroxyalkyl, C;-Cg-atkenyl, C,-Cy-alkinyl, C;-Ce-



for the group -NR'-, -NR'(CH2)-, -NR110-, -ONRll-, =CR6R7, =C--O  =c=s,

=so, =sot, -C(o)o-, -OC(O-, -S(OO, -C5(0-, -S(O20-, -0502-, -CONRS-,
-N(COR5) -, -N(COORB)-, -N(CONRSBR)-, -14R8CO-, - OCONR8-15 FEBROABYO2007 CSNRS-,
-NR8CS-, -OCSNR8-, -NRBCSO -, -SONR8-, -NRBSO, -SO2NR8-, -S(0O 2N(COR8) -,

-NR8SC2-, -NRBCONRI-, -NRBCSNRI-, -NR8SONRI9-, -NR8SO2NR9-, -NRBC(O) NRO9- or

-NRBC(S)NR9-, Rl and R5, in each case independently of one another, stand
for hydrogen, hydroxy, halogen, nitro, cyano, d-C6-al kyl, d -C6-al kenyl,
Cl - C6-al kinyl, C3-d o-cycloal kyl, C3-Cl2-aryl, C3-Cls-heteroaryl or for the

group -Cl-Cb- al kikbxx@:-Ci-alR}, & Ko akoxy-C - Ci-ikeydB;-Ch alkyt, yNHG, {GeH2) P
C3-Cl18-heteroaryl, phenyl- (CHZ) p- R10, -(CH2)PPO3(R )2, -NRBR9, -NR8COR9,

i mggﬁgm;?%@ S— N%EO%RIO - NR8802N R1 W ng C( ) NFORLO.
_COoNRRS, %ﬁ%&%m@g@%ﬁ@km GELAIE R Sﬁzy . ggcen -ocess
et croary! {hat Fe eI (CEPR o Sreteh olb ol @E]ffrﬁaﬁvﬁgh%e way or 11
15> FEBRUARY 2007(CH2),,-R1°, -(CHz),POs(R 19y, or with the group -NR®R? ; and the phenyl,
C3-Cyp-cycloalkyl, C3-Cya-aryl, C3-Cis-heteroaryl, -(CHy)p- C3-Cyz-aryl
and -(CH;),- C3-Cyg-heteroaryl itself optionally can be substituted in one
or more places in the same way or differently with halogen, hydroxy, C;-
Cs-alkyl, C;-Cg-alkoxy, or with the group -CF; or -OCF3, and the ring of
the C5-Cyp-cycloalkyl and the C;-C,p-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,
R9, RO
and R*, in each case independently of one another, stand for hydrogen or for
C1-Cyo-alkyl, Cz-Cyp-alkenyl, C;-Cg-alkinyl, C3-Cjp-cycloalkyl, Cs-Cy2-
aryl or C;3-Cjs-heteroaryl that is optionally substituted in one or more
places in the same way or differently with hydroxy, halogen, C1-Cq2-
alkoxy, C,-Cs-alkylthio, amino, cyano, C;-Cs-alkyl, -NH-(CH,),-C3-Cyo-
cycloalkyl, Cs-Cyo-cycloalkyl, C;-Cs-hydroxyalkyl, C;-Cg-alkenyl, C;-Cs-

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




differently with hydroxy, G -C6-al koxy, hal ogen, phenyl or with the group
-NR3R, and the phenyl, C3-Cl10-cycloal kyl, C3-Cl2-aryl, C3-Cl5-heteroaryl,
-(CH2)p- C3-Cl2-aryl and -(CHI )P C3-AB3-heteroaryl it s@&FEBRUARMROO7can be
substituted in one or nore places in the same way or differently with

hal ogen, hydroxy, d -C6-al kyl, Cl-C6-al koxy, or with the group -CF3 or
-OCF3, and the ring of C3-C o-cycloal kyl and the O -d o-al kyl optionally
can be interrupted by one or nore nitrogen, oxygen and/or sulfur atons
and/or can be interrupted by one or nore =C=0 groups in the ring and/or
optional |y one o#kyloNHdoCGklkyheNa-Caalkylp, tSQ(CmGaebkydh -ShECirCeag, R2 st ands
for hydrogen or O -G o-alkyl, R3 stands for hydrogen, hal ogen, nitro, cyano,
O -do-al kyl, hailkyIfIG,@walkaloyy - CONRRS, ccaRKe Gy Ce-a031TA0-calbokpy | |

C3- C10- cycl oal kyl, hydroxy, Cr-C6- al koxy, Cl-C6-alkylthio, am no,

“NH (CH)P C3-d g . Cl- C6- al kyl ,
oS ol Loxy o & ﬁrgli%ﬁs-hegoa (GH%% Z@QIE(@H?)C"B C%Uéoxy Calkyiy2)

-SQ( Cr- C6- al kyl K ! 5R9, - COR10,
St ky?m?:/ et g@f Phe ey %&;%l(cﬁé%?@i@ (ﬁ%w(%%‘rhﬁl P o) v-
C3-Cl12- | het I )P

- (CH2) pgroé(R Oz 0@% ?“dttﬁ B‘iﬂéfﬁ&e (‘rpa%%%é angf{,’y{;p(C'? é&% kyl ,

C2-d o-al kenyl, C2-d o-alkinyl, C3-do-c cIoaI k(yjl C3- Cl2- aryI or

C3- C18- het er oar yheterpay!, r@li;bb@r?utméldmﬂrﬂy regteteTpATRICiEsSIE|

optionally can be substituted in one or more places in the same way or
differently with halogen, hydroxy, C;-Cg-alkyl, C;-Cs-alkoxy, or with the
group -CF; or -OCFs3, and the ring of C;3-Cyp-cycloalkyl and the C;-Cyo-
alkyl optionally can be interrupted by one or more nitrogen, oxgyen 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,
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,-Cyz-alkylene, C3-Cg-cycloalkylene or C3-Cyz-




the same way or differently wth hydroxy, hal ogen, O -C6-al koxy, Cl-C6-

al kyl thi o, am no, cyano, Cl-C6-alkyl, -NH (CH2) -C3-Cl10-cycl oal kyl, C3-
C10-cycl oal kyl , O - C6- hydroxyal kyl, @& C6-al kenyl, C2-166cEBBRUARY 2007C6 12
15 FEBRUARY 2007 al koxy-d - C6-al kyl, dC -C6-al koxy- Cl- C6- al koxy-Cl - C6- al kyl ,
-NHC1- C6 al kyl, -N(C -C6-al kyl)2, -SO(C -C6-al kyl),-S®2(d -C6-al kyl), Ci-C6-
al kanoyl, -CONR8BR9, -COR10, Ci1-C6-al kyl QAc, carboxy, C3-Cl2-aryl, C3-
Cl3-heteroaryl, -(CH2)1,- C3-Cl2-aryl, -(CH2)p- C3-Cl5-heteroaryl, phenyl-
(CH2) P R10, -(CH2)2PQB(R10)2 or with the group -NRBR9 ; and the phenyl,

C3- C10- cycl oal kydryle@3thal is aptdnallC3ulBSLi8érkbineme ar miore pl4chiin the €8nC12- aryl and
-(CH2),,- C3-Cl8-heteroaryl itself optionally can be substituted in one or
nore places in twgy eafiferamly Rith didibey, @tCyalidl] 0,-Cahpdieryaiiyar oxy, Cl-

C6- al kyl, Cl1-C6-al koxy, or with the group -CF3 or -OCF3, and the ring of

t he C3-Cl0-cycl o_gtjq%/?l]s@jq@ the Cl-d o-al kyl optionally can be interrupted by
one or nore nitroge oxygen, and/or sul fur atons and/or can be interrupted

posei bl o dofand B SR misBrigha hEherObR, sBR KT R e Rab® o hyar ogen,
halogen or G- O4; Sup e, Nirii(n,) CcoRRe., oNke- or NRECONRY,
R! and R®, in each case independently of one another, stand for hydrogen,
halogen, nitro, C,-Cs-alkyl, or for ~NR®R?, -C,-Cs-alkyloxy-C;-Cg-
alkyloxy or —S(O)ZNRBRg,
R®>  stands for hydrogen,

R? stands for hydrogen, halogen, cyano, C;-Cp-alkyl or -CONRng,

R* stands for hydrogen,

and R', in each case independently of one another, stand for hydrogen or for
C,-Cyp-alkyl,
m stands for 0 to 4, and
P stands for 0 to 6,
as well as isomers, diastereomers, enantiomers and saits thereof,
are especially effective.
Those compounds of generai formula (I), in which
A stands for phenylene,

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



and R11, in each case independently of one another, stand for hydrogen or
for G -do-al kyl, C2-Cl10-al kenyl, C2-d o-al kinyl, C3-Cl10-cycl oal kyl,
C3-Cl12- aryl or C3-Cl8-heteroaryl thatldis optionally sabfiERRUARY B0®he or
nore places in the same way or differently with hydroxy, hal ogen, Cl-Cl2-
al koxy, C1-C6-al kylthio, am no, cyano, d-C6-al kyl, -NH (CH2)P C3-Cl0-

cycl oal kyl, C3-Clo-cycl oal kyl, Cl1-C6-hydroxyal kyl, C2-C6-al kenyl, C2-C6-

al ki nyl, Cl1-C6-al koxy-d -C6-al kyl, Cl-C6-al koxy-d -C6-al koxy-C-C6 | 13 15
FEBRUARY 2007 al kyl, -NHC1-C6-al kyl, -N(Cl-C6-alkyl)2, -SQ(Cl-C6-alkyl),
-S02(Cl - C6 al kyl ) Is optiowdlysubksiiegd in angONRRRoplaces 0RO sargg wag orl kyl OAc,
carboxy, C3-Cl2-aryl, C3-C8-heteroaryl, -(CH2)p- C3-Cl2-aryl, -(CH2)P-
Cs- C18- het er oar yHiffepdnein whth(Wgdx ¥, CRIPatkyl, CHZ);yaR&RilkPl aar with t he group
-NR8R9, and the phenyl, C3-Cl-cycloal kyl, C3-Cl2-aryl, C3-Cl18- heteroaryl,
-(CH2) p C3- C12- ar ycHgysd,rE CH ) P- C3- C13-heteroaryl itself optionally can be
substituted in one or nore places in the sane way or differently with

hal ogen, hydgoxy, - -al k 801 oiibe_t.he group -CF3 or
-OCF3, and the ri Sr'%@%%@%@%ﬁ%@c %lal @:P gzr%wt Hes%%l-opal kyl optionally can

be interrupted by (%%grmre ni trogen, oxgyen and/or sul fur atons, and/or
can be interrupt em or nore =C=0 groups in

Y stands for oxygen or for the group -NR''-,

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®, -Ci-Cs-alkyloxy-C;-
Cs-alkyloxy or ~S(O),NR*R’,

R? stands for hydrogen, |

R? stands for hydrogen, halogen, cyano, C;-Cyp-alkyl, or -CONR®R’,

R* stands for hydrogen,

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

m stands for O to 4, and

P stands for O 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;z-alkylene that is optionally substituted in

one or more places in the same way or differently with hydroxy, C;-Cs-

hydroxyalkyl or -(CH;)SOsR®,



the ring and/ or optionally one or nore possible double bonds can be
contained in the ring, mstands for O to 8 and n and p stand for 0 to 6,
as well as isoners, diastereoners, endftioners and sal 1§ RERRUARY 2002
especially effective. Those conpounds of general forrmula (1) in which A
stands for phenyl ene or thiophenylene, B stands for a bond or for

Cl- C12- al kyl ene, C3-C8-cycl oal kyl ene or C3-Cl2 14 15 FEBRUARY 2007 aryl ene
that is optionally substituted in one or nore places in the same way or
differently with hydroxy, C-C6-alkyl, C -Cé6- hydroxg/al kyI or -(CH2)PSC3RS,
X and Y, in &ach stam:lsfondqgemoiefntlhygodupeﬂézlﬂn tonelNR®*GONRY ,f or oxygen or for
the group -NR'-, -NRtt(CH2)-, -CONR8-, -SO2NR8- or NRBCO\IR9-, R1 and R5,

in each casevyi ndeﬁ@mﬁq&tmygﬂ,i] ONR!'anot her , stand for hydrogen, hal ogen,
nitro, Cl-C6-alkyl, or for NF%8 - Cl - C6-al kyl oxy- Cl - C6- al kyl oxy or
- S( O 2NRBRO, R@n@kﬁ@x@éacﬁ%ﬁscqﬂwpg&ﬁﬂtly of one another, stand for hydrogen, amino,
halogen, nitro or for the group —S(O)NR®R’,

R?  stands for hydrogen,

R’  stands for halogen or cyano,

R*  stands for hydrogen,

R?, R” and R in each case stand for hydrogen, and

m stands for 0 to 4,

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

are selected.

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

A stands for thiophenylene,

B stands for a bond or for C,-Cys-alkylene,

X stands for the group -SO,NR®-,

Y stands for the group -NR'-,

R’ stands for halogen,

R, R’ R%, R,

Rs, 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.



R3 stands for hydrogen, hal ogen, cyano, Cl-Cl O al kyl or -CONRSR9,
for hydrogen, R$ , R9 and RII, in each case independently of one another,
stand for hydrogen or for Ci-Co-alk{yT, mstands for 16 FEBRUARY 2007st ands
for O to 6, as well as isoners, diastereoners, enantioners and salts
thereof, are especially effective. Those conmpounds of general fornula (1),
in which A stands for phenylene, B stands for a bond or for
cycl ohexyl ene or phenyl ene that 15 15 FEBRUARY 2007 is

Cl - Cl 2- al kyl ene,

optionally substituted in one or
wi th hydr oxyit wéll al&Gfoahdthht coGipoGtdspfaemersigbianla br

oxygen or for the group -CONR8-, -S02NR8- or NRBCONRO-,

in which

A

B

RS
)m (R1)m

)

stands for C3-Cyz-arylene or C3-Cys-heteroarylene,

stands for a bond or for C;-Cj,-alkylene, C;-Cyz-alkenylene, Cy-Cya-
alkinylene, C;-Cs-cycloalkylene, Cs-Cqp-heterocycloalkylene, Cs3-Cio-
arylene or C3-Cyg-heteroarylene that is optionally substituted in one or
more places in the same way or differently with hydroxy, halogen, cyano,
nitro, C;-Ce-alkyl, C-Cs-alkenyl, C-Cg-alkinyl, C5-Cio-cycloaikyl, C;-Cq-
hydroxyalkyl, C5-Cyy-aryl, C3-Cyg-heteroaryl, (CHz),-Cs-Cyo-aryl,
~(CHy)p-Cs-Cig-heteroaryl, phenyl-(CHz)p-R™, -(CH2),PO3(R'); or with
the group-NR®R®, -NR®*COR?®, ~NR3CSR®, -NRESOR®, -NR®SO,R’,
~NR®*CONR®R?, -NR®*COOR’, ~NR}*C(NH)NR’R'’, -NR®CSNR’R,
~-NR®SONR’RY, -NR*SO,NR°R", -COR® -CSR® —S(O)RS, -S(0),R?,
—S(O):NR®R®, ~SOsR®, —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

R4 st ands

nore places in the sane way or differently
-(CH2) SO3R8, X stands for



Y stands for oxygen or for the group -NR' Rl and R5, in each case

I ndependently of one another, stand for hydrogen, am no, halogen, nitro,
Cl-C6-al kyl, or for the group -NRBR9, 18Cl- C6- al kyl oxy- €6 FEERUARY 2047 or
-S(0O 2NR8R9, R2 stands for hydrogen, R3 stands for hydrogen, hal ogen, cyano,
C-do-alkyl, or -CONRBR9, R4 stands for hydrogen, R8, R9 and Rl1l, in each
case i ndependently of one another, stand for hydrogen or for nethyl or

i sobutyl, mstands for O to 4, and p stands for O to 6, as well as isoners,
di ast ereoners, enantioners,

those conpounds of°T iEr#&oun =N§??ﬁﬁ5§hé:)¢ﬂ Eﬁ%%eﬁar%é(sg%%ste’%dghggﬂ teing,n’ B
stands for a bond or for C -Cl2-alkylene that is optionally substituted in
one or nore pl acesSOn-CEBO0saMAE(Rry-HO)Y@, FOBIn NP+ HOS§Dr-oxy, Cl- C6-
hydr oxyal kyl or -(CH2)SO3R8, 16 15 FEBRUARY 2007 X stands for oxygen or for
the group - SO2NRS-CONRLNREREGIRI-OCONR?-, -NR*C(0)0-, -CSNR-, -NR®CS-,

-OCSNR?®-, -NR®CSO -, -SONR’-, -NR®SO-, -SO,NR®., -NR®SO,-,

NR3CONR®-, -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, Ci-Cs-alkyl, C;-Cg-alkenyl, C;-Cg-alkinyl,

Cs3-Cio-cycloalkyl, C3-Cyz-aryl, C3-Cis-heteroaryl or for the group -(CHg),-

C3-Crz-aryl, (CHz),-C3-Cyg-heteroaryl, phenyl-(CHz),-R",

-(CH,),PO5(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’RY, -COR? -CSR® —-S(O)R®, ~S(O)R®,

—S(O),NR®R®, —-SO;R®, —CO;H, —-CO,R®, —-CONR®R®,

—CSNR®R®, —SR® or -CR]OH)-R’, or for C;-Cig-alkyl, Co-Cig-alkenyl,

C5-Cyp-alkinyl, C5-Cyo-cycloalkyl, C3-Ci;-aryl or C;5-Cys-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-Cjo-cycloalkyl, C3-Cjz-aryl, C5-Cys-heteroaryl, -(CHz),-Cs-Cio-

aryl and -(CHg),- C3-Cig-heteroaryl itself optionally can be substituted in

one of more places in the same way or differently with halogen, hydroxy,

Cy-Cs-alkyl, C,-Cs-alkoxy, or with the group -CF5 or -OCF;, and the 1ing



Y stands for the group -NRu R and R5, in each case independently

anot her, stand for

of one

hydr ogen, am no, halogen, nitro or for the group

-S(O 2NR8R9, R2 stands for hydrogen, 8 stands for hal o§EEBRUARY®007 R4

stands for hydrogen, R8, RO and Rrl in each case stand for hydrogen, and m
stands for O to 4, as well as isoners, diastereoners, enantioners
thereof, are selected. In particular, those conpounds of general
(1), in which A stands for thiophenylene, B stands for a bond or
X stands for the group - SO2NR8-, Y stands for the group
-NR" R3 stands fofthendd-Ogenycloblkyl 428 the GpCi=8kylRptiamadlyfan beoiintaaniptedase st and
for hydrogen, mstands for O to 2, as well as isoners, diastereoners,

enantiomers and S§ldne of WRFeMirogen, oxygen and/or sulfur atoms and/or can be

Cl - C12- al kyl ene,

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,

stands for hydrogen or C;-Cyp-alkyl,

stands for hydrogen, halogen, nitro, cyano, C;-Cyg-alkyl, halo-C;-Cro-
alkyl, C;-Cjp-alkenyl, C,-Cyp-alkinyl, Cs-C,p-cycloalkyl, hydroxy, C;-Cs-
alkoxy, Ci-Cg-alkylthio, amino, -NH-(CH;),-C3-Cio-cycloalkyl, C,-Ce-
hydroxyalkyl, C;-Cgs-alkoxy-C;-Cg-alkyl, C;-Cs-alkoxy-C;-Cg-alkoxy-C;-
Cs-alkyl, -NHC;-Cg-alkyl, -N(C1-Cs-alkyl),, -SO(C,-Cs-alkyl) -SO»(C;-
Cg-alkyl), C;-Cg-alkanoyl, -CONR®R®, -COR!?, C;-Cg-alkylOAc, carboxy,
Cs3-Cyz-aryl, C5-Cyg-heteroaryl, -(CHz)p- C3-Ciz-aryl, (CHa)p- C3-Cie-
heteroaryl, phenyl-(CH,),-R", -(CH2),PO3(R"®), or for the group -NR°R?,
or for Cy-Cyp-alkyl, C2-Cyp-alkenyl, C,-Cig-alkinyl, C3-Cjo-cycloalkyl, Cs-
Cyz-aryl or C5-Cys-heteroary! that is substituted in one or more places in
the same way or differently with hydroxy, halogen, C;-Cg-alkoxy, C;-Cs-
alkylthio, amino, cyano, C;-Cs-alkyl, -NH-(CH,),-C3-Cyo-cycloalkyl, Cs-
Cio-cycloalkyl, C;-Cg-hydroxyalkyl, C;-Cg-alkenyl, C,-Cg-alkinyl, C;-Ce-
alkoxy-C;-Cg-alkyl, C;-Cs-alkoxy-C;-Cs-alkoxy-C;-Cs-alkyl, -NHC,-Cs-
alkyl, -N(C;-Cs-alkyl}),, -SO(Cy-Ce-alkyl), -SO2(C,-Cs-alkyl), Cy-Cs-
alkanoyl, -CONR®R’, -COR™, C;-C;-alkylOAc, carboxy, Cs-Cip-aryl, C-
Cis-heteroaryl, -(CHy),- C3-Cya-aryl, -(CHy),- C3-Cyg-heteroaryl, phenyl-

(CHy)p-R™, -(CH,),PO3(R'®), or with the group -NR®R’, and the phenyl,

and salts
fornmul a
f or



are selected. 17 15 FEBRUARY 2007 It was al so found that conpounds of
general formulal Ro(R% AR2 (XY\n ~N/ t3 R 3 (), in which A stands
for C3-Cl2-arylene or C3-Cl18-heteroarlene, B stands f b5 F&BRUMMRY 2G0T
Cl- C12- al kyl ene, C2-C12-al kenyl ene, C2-Cl2- al ki nyl ene, C3-C8-cycl oal kyl ene,
C3- C12- het erocycl oal kyl ene, C3-Cl2- arylene or C3-Cl8-heteroarylene that is
optionally substituted in one or nore places in the sane way or differently
wi t h hydroxy, hal ogen, cyano, nitro, d-C6-al kyl, C2-C6-alkenyl, '
C2- C6- al ki nyl, C3-C10-cycl oal kyl, C1-C6- hydroxyal kyl, C3-Cl2-aryl,
C3- C18- het er oar ylC;-Cy(-CrRdak IR SCH @yl Cs-Cos-heteroaryl, -(CHy),-Cs-Cyz-aryl and
-(CHz)p-C5-Cyg-heteroaryl itself optionally can be substituted in one or
more places in the same way or differently with halogen, hydroxy, C;-Cs-
alkyl, C;-Cg-alkoxy, or with the group -CF; or -OCF3, and the ring of the
C3-Cyo-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,
R* stands for hydrogen, halogen or C;-Cs-alkyl,
R®, R’,R®
and R, in each case independently of one another, stand for hydrogen or for
C1-C10-alky1, Cg-Clo-alkenyl, Cz-Cm-alkiDyl, C3-C]0—cycloalkyl, C3-C12—
aryl or C3-Cyg-heteroaryl that is optionally substituted in one or more
places in the same way or differently with hydroxy, halogen, C,-C;2-
alkoxy, C;-Ce-alkylthio, amino, cyano, C;-Cg-alkyl, -NH-(CH3),-Cs-Cio-
cycloatkyl, C;-Co-cycloalkyl, C;-Cs-hydroxyalkyl, C,-Ce-alkenyl, Co-Cs-
alkinyl, C;-Cg-alkoxy-C,y-Cg-alkyl, C;-Cg-alkoxy-Cy-Cs-alkoxy-Ci-Cq-
alkyl, -NHC;-Cg-alkyl, -N(C,;-Cs-alkyl), -SO(C;-Cs-alkyl) -SO(C;-Cy-
alkyl), C;-Cg-alkanoyl, -CONR®R?, -COR'®, C;-C;-alkylOAc, carboxy,
C3-C12-aryl, C3-Cs-heter0aryl, -(CHz)p‘ C3-C12—ary1, -(CHz)p- C3-C13-

heteroaryl, phenyl—(CHz)p-Rw, —(CHz)pPO3(Rw)2 or with the group



-(CH2) P- C3-C18- heteroaryl, phenyl-(CH2)P R10, -(CH2)PPO3(R1)2 or with the
group- NR8R9, - NRBCOR9, -NRBCSR9, - NRBSOR9, - NRBSO2R9, - NRBCONRBR9, - NRBCOOR9,
- NRBC( NH) NROR10, - NRBCSNROR10 NRSSONROR10, - NRBSCO2NRORI GEBRIDRRY 2007
-CSR8,-S(OR8, -S(O2R8, -S(0)2NR R9, -SO3R8, -CO02R8, -CONRBR9, - CSNRSR9,
-SR8 or -CR8(OH)-R9, X and Y, in each case independently of one anot her,
stand for oxygen, sulfur or 18 15 FEBRUARY 2007 for the group =NR11,
-NR'G, -ONRrr-, =CR6R7, =C=0 =C=S, =SO, =S@1 -C(O O, -0C(0)-, -S(O o-,
-0S(O -, -5(0)20-, -05(0.2-, -CONR3-, -NRBCO, -OCONRS-, -NRBC(O0)O-,

- CSNR8-, - NRBCS- ,'Nfisggsmébq PhegRBEsS10-Cyclogbida- CraRide-Cis: Sop CN:(RB) ,

-NR S02-, -NRBCONR9-, -NRBCSNRI-, -NRBSONR9-, -NR8SO2NR9-, -NRBC(O) NR9- or
- NRBC( S) NR9-, R1 hetesodrd, (CH:2paChCoaargl and déendEntleyhetdromplitsalfot her, st and
for hydrogen, hydroxy, halogen, nitro, cyano, Cr-C6-al kyl, CrC6-alkenyl,
Cr-C6-al ki nyl,  Gptibhialtycss be shtisyitutedGn ofel & Bor¢ IplaceSmESsdnrt vedyoar yl or for the
group -(CH2)p- C3-Cr2-aryl, -(CH2)p-C3-Cr8-heteroaryl, phenyl-(CH2)P R10,

~(Cr2) PPOS(RI0) 2. gieEfis MTREE Ry roFRCR bk R SRy, ob FRF TR
group -CFs or -OCF3, and the ring of the C5-C,g-cycloalkyt and the C;-
Cig-alky! optionally can be interrupted by one or more nitrogen, 0xygen
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 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,-Cy2-alkylene that is optionally substituted in one or more
places in the same way or differently with hydroxy, C;-Cg-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,



- NRBC( NH) NROR10, - NRBCSNRORi 0, - NRBSONROR10, - NR8SO2NRIR10,

-CORB, -CSRB, - S(O RB, -S(0O2R8, -S(0O 2NR8R9, -S03R8, -CO2H, -CO2RS8,

- CONRBR9, -CSNR8R9, -SR8 or -CR8(OH)-Z9, or for Cr-Cr dbaFEBRUARY 2007

C2- Cro-al kenyl, (C2-Cro-alkinyl, C3-Cro-cycloal kyl, C3-Cl2-aryl or
C3-Cr8-heteroaryl that is substituted in one or nore places in the same way
or differently with hydroxy, Cr-C6-al koxy, hal ogen, phenyl or wth the
group -NR 3R, and the phenyl, C3-Cro-cycloal kyl, C3-Cl2-aryl,
C3-Cr8-hetergaryl, -(CH2)p-C3-Cl2- aryl and -(CH2)p- C3-Cr8-heteroaryl
itself opti &ial | standsfobeydseges halegendcyam, Caro-elkyherfer hezeep i n the sane way
or differently with hal ogen, hydroxy, Cl-C6-alkyl, Cl-C6-al koxy, or with
the group -CF3 orCORBFR’ and the ring 19 15 FEBRUARY 2007 of the

C3-d -cycloal kyl and the Cr-C o-al kyl optionally can be interrupted by one
or nore nitwgensta@gxglq@d%\%%pr sul fur atons and/or can be interrupted by
one or nore =C=0 groups inthe ring and/or optionally one or nore possible

“doubl e bonds,s h ' in the ring, R2 stands for hydrogen or
Cl-d o-al ky?{, %%Rst%gﬁgg&%)ﬁ%ﬁ rogen, hal ogen, nitro, cyano, O -Cl10-al kyl,

o O e AR . e e o
C3- Clo-cycl oal kyl, d - C6-

m stands for 0 to 8, and

n stands for O to 6,

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

If the production of the compounds of general formula I according to the
invention is not described, the laiter is carried out analogously 1o known methods.

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

In general, medivm (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): (2) Roxburgh, C. J. Tetrahedron 1995, 51, 9767. (b) Meng,

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




hydr oxyal kyl , d - C6-al koxy-Cl - C6- al kyl, C1-C6-al koxy-Cl - C6- al koxy- C1-
C6-al kyl, -NHCl - C6-al kyl, -N(Cl -C6-al kyl )2, -SQCl-C6-alkyl),-S02(Cl -
C6- al kyl ), d -C6-al kanoyl, - CONRBR9, 23OR10, Cl- C6- al k15 EEBRUARYR007
C3-Cl2-aryl, C3-Cl18-heteroaryl, -(CH)P C3-Cl2-aryl, -(CH2)p- C3-Cl8-
het eroaryl, phenyl-(CH2) -R1O -(CH2)pPOG3(R10)2 or for the group -NRSR9, or
for Cl-Clo-al kyl, C2-Cil-al kenyl, C2-Clo-alkinyl, C3-Clo-cycloal kyl, C3-
Cl2-aryl or C3-Cl8-heteroaryl that is substituted in one or nore places in
the same way or differently with hydroxy, hal oge Cl1- C6- al koxy, C1-C6-
al ky! ¢ Wasamaine. SoAngsye (hemhpplizd heqisry] PTT 6POS2. (o) oroaond.&ul kyl , C3.
Cl10- cycl oal kyl , Ci1-C6-hydroxyal kyl, C2-C6-al kenyl, C2-C6-al ki nyl, CI - C6-
al koxy-IEimEEmrb k917, 3£58%{®Rhggdymmsﬂnlno@herﬁ:]}m;92b.kyI , - NHC1- C6- al kyl ,
-N(Cl - C6-al kyl )2, -SO(Cl-C6-al kyl),-502(d -C6-al kyl), Cl1-C6- al kanoyl,
- CONR8BR9, - @fﬂ%ﬁmu&h{mﬂ domgiGds df%éﬁ’é?%l)fom@a Cdetording to tﬁBva&ﬁmhet eroaryl,
-(CH2) P C3-C12- aryl -(CH2) - C3-Cl18-heteroaryl, phenyl - R10,

zéé“?z) R Lo R Y oo VD o f!ﬂ%&%@ﬁ@gﬁyﬂmgé@&%ﬁ Eg?ﬁi’éf*;w
1 i i i
or m)rﬁ%@ggﬂfﬂwcmc?tgliéé%vévr%%ﬁﬁow@&%ﬁf@ B f el ogen. hydroxy,  C1- Co-

aI kyl, O -C6-al koxy, or with_the gw(])up -CF3 or -OCF3, and the ring of the
a) compoinds of general formula

(R9),, (R1)m

(VIIl)

in which R', R%, R?, R4, R’, X, Y, A, B, m and n have the meanings that are indicated in
general formula I, and L stands for a leaving group, being cyclized with a suitable acid to

compounds of general formula I, or



C3-d o-cycl oal kyl and the d-C o-al kyl optionally can be interrupted by one
or nore nitrogen, oxygen and/or sulfur atons and/or can be interrupted by
one or nore =C=0 groups in the ring a?4l/ or optionally thEEBRUABY&2QDIssi bl e
doubl e bonds can be contained in the ring, R 4 stands for hydrogen, hal ogen
or Cl-C4-alkyl, 8 R, RR RO R and Rll, in each case independently of
one anot her, stand for hydrogen or for d -d o-alkyl, C2-d o-al kenyl,

C2- Cl-al ki nyl, C3-Cil-cycloal kyl, C3-Cl2- aryl or C3-Cl8-heteroaryl that is
opt i onagIbﬁe%%ﬁg:p;e%@gmiopggﬁg%%rmw@x) places in the sanme way or differently
wi t h hydroxy,” hal ogen, Cl-Cl2- al koxy,  Cl-C6-al kylthio, am no, cyano,

Cl- C6-al kyl, -NH (CH2) P C3-Clo- cycloal kyl, C3-Clo-cycl oal kyl,

Cl- C6- hydr oxyal kyl , C2-C6-al kenyl, Cz-C6- al kinyl, Cl-C6-al koxy-Cl-C6-al kyl,
Cl1- C6- al koxy- Cl1- C6- al koxy- C1- C6- al kyl, -NHC1-C6-al kyl, -N(Cl-C6-alkyl)2,

- SO C1- C6-al kyl), -SO2(C1-C6- al kyl), ﬁiﬂm(mbmkanoyl , - CONR8R9, -COR10,

Cl- C6- al kyl CAc, carboxy, C3-Cl2-aryl, G3-¢8-heteroaryl, -(CH2)p-
C3-Cl2-aryl, -(CH2)p- C3-Cl18- heteroary, phenyl - (CH2) p- R10, -(CH2), PO3(R1)2
or with the group 21 15 FEBRUARY 2Q0N

{ X}
L )
Nl/gw
R"/Jw/)\ V),
H3

(1X)

in which R}, R>, R, R, X, Y, A, B, m and n have the meanings that are indicated in
general formula ], 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 1.

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 solveants,
such as, for example, toluene or benzene, as well as polar aprotic solvents, such as
acetonitrile, DMSQO, DMF or N-methylpyrrolidines or mixtures of these solvents, also
with the addition of water.

Suitable reducing agents are, for example, Ti(IX)CI or Sn(1I)Cl



-NR8R9, and the phenyl, C3-d o-cycloal kyl, C3-Cl2-aryl, C3-Cl3 heteroaryl,
-(CH2),2- C3-Cl2-aryl and -(CH2)P C3-Cl8-heteroaryl itself optionally can
be substituted in one or nore places 25 the sane way ot5 FEBRIGARNt2007 t h
hal ogen, hydroxy, Cl-C6-alkyl, C-C6-al koxy, or with the group -CF3 or
-OCF3, and the ring of the C3-d o-cycl oal kyl and the Cl1- C10-al kyl
optionally can be interrupted by one or nore nitrogen, oxygen and/or sulfur
atons, and/or can be interrupted by one or nore =C=O groups in the ring
and/ or opti C e,contained in the
ring, m staglg%b%rg? @ﬁDS% ?%e%ﬁ%ﬁ?\)f%%k déi*fs?;? g%\%ﬂ? ngp lte ?galpas wel | as
i soners P St er eoner s tJiant oners nd saltg ther of ercorre the known
dr awbac REONIgxy,gropp, SFps Qugning, (lpring raming, jo X$eneral fornul a
(1), in which A stands for phenyl ene or thi ophenyl ene, B stands for
a - Cl2- Wivepe-drslionydexy; fifierorasthylsulfoaylexy.iefqt ed in one or more places in the
sane way or differently with hydroxy, d-C6-al kyl or Cl-C6- hydroxyal kyl, X
and Y, in eadhcgelgatiom deidethdeart hsedafre, doreexampleheritable tlawds doids, suchgen or for
the group =NR11l, -NR8CO, -CONR8-, -SO2NR8- or -NR38SCO,

inorganic acids such as hydrogen chloride, hydrogen bromide, sulfuric acid; organic acids

such as acetic acid, formic acid, BBr;; metal salts such as Ti(IIT)Cl, Sn(INCL, La(IIHOtf,
ete.

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

the invention

@) Q N W
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R (R),,



R1 and R5 , in each case independently of one another, stand for hydrogen or
for the group -S02NR8R9, R2 stands for hydrogen, 22 15 FEBRUARY 2007 R3
stands for hydrogen, hal ogen, cyano, 26-C o-al kyl or f 65 REBRJARYP20ONRSRI,
R4 stands for hydrogen, R8 and Rrr stand for hydrogen, R9 stands for
hydrogen or C -C6-alkyl, mstands for Oto 8 and n stands for O to 6, as
wel | as isoners, diastereoners, enantionmers and salts thereof. If the
production of the conpounds of general fornmula | according to the invention
is not described, the latter is carried out anal ogously to known nethods.
The structural determ nation of the macrocyclic fragrances Miskon and

Zi beton by Ruzicka ((a) Ruzicka, L. Helv. Chim Acta 1926, 9, 715. (b)
Ruzicka, L. Hely. Chim Acta 1926, 9, 249) ingl926 marks the begi nning of
the chem stry of macrocyclic conpounds. In gejeral, nmedium (8- to
11-menbered) and | arge 4 12 menber ed) rings referred to as macrocyclic
conpounds. The establis cesse r syn hesq
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macrocyclic conpounds are partially based on ring enlargenent reactions
(Hesse, M Ring Enlargenent in Organic Chem stry, VCH Winheim 1991), and
nmore rarely on ring contractions (Haéfashi, T. J. O g.15CheBRUKI8Y 2007,
2326) . The nost frequently used nethod is the cyclization of bifunctional
acyclic precursors (Reviews zur Synthese von Macrocyclen [Reviews on the
Synthesis of Macrocyclic Conpounds]: (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) 23 15 FEBRUARY 2007 Masanune, S. Angew.
Chem [ Appl i ed Chem str 1977, 89, 602. (e) Nic@laou, K C. Tetrahedron
1977, 33, 683. (f) Ruggdg P. Liebigs Ann. Chem 1912 92). The production
of the conmpounds of genefyal forgula l accordl the invention can be

carried out quickl yR%, vefty go eI ds by tihe ring closure via the
f Formula (VII1) or
eﬁ{al |r VI (5)m R)m R- HA (X),, L

2-position of the pyri
(I'X), by a) conmpounds of |gen
| AN B D

oder (vip

[or]
in which R!, R%, R%, RY, R5, R®, R", A, B and m have the meanings that are indicated in
general formula I and D stands for ~NH;, NAc or —-NO», q stands for 1 to 12, U stands for

group ~OH, -CO,H, -CO,-C1-Cg-alkyl, -SO,Cl, -SO,F, -SOzH or

_(,}_ 0\_@

and W stands for the group —OH —-OH, -CO;H, -CO,-C1-C¢-alkyl, -SO,Cl, -SO,F or

(= -NHZ)

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

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

A stands for phenylene or thiophenylene, and

R, R% R%, RY R, R®, R and m have the meanings that are indicated in general
formula I, and D stands for -NHj, -NAc or ~NO,, q stands for 1 to 12,

U stands for the group —~OH, -CO-H, -CO,-C1-Cg-alkyl, -S0,Cl, -SO,F,

-S0sH or




RaR3 (MIlI) inwhich R, R, R3, R4, R5, X Y, A B, mand n have the
meani ngs that are indicated in general formula I, and L stands for a

| eavi ng group, being cyclized with a2fuitable acid to 1xBEBRUARY @00gener al
formula I, or 24 15 FEBRUARY 2007 b) the acyclic precursors of general
formula (1 X) 9% (R1l) 02N A (X)I NRa R3 (IX) inwhich R, R3, R4, R5 X
Y, A, B, mand n have the neanings that are indicated in general formula I,
and L stands for a |leaving group, first being reduced to anine formin a
sui tabl e solvent and a suitabl e reducing agent at OC until reflux takes

pl ace and then the i@ nediately forned am ne being cyclized to the
conpounds of general for%l_ﬁ | . The_production of the conpounds of general
formula | according to E) e Iyveng

(= -NHZ) and

W stands for the group —OH —OH, -CO3H, -C0O,-C1-Cg-alkyl, -SO.CI, -SO,F

or -SO;H,

as well as 1somers, 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 outstde 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 varim;s 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, CDKS5, is distinguished in that it has an atypical regulatory



Is also the subject of this invention. Suitable solvents are, for exanple,
sinpl e ketones, such as acetone; al cohols, such as, e.g., ethanol or

but anol ; esters, such as, for exanpl e29ethyl acetate; ab&HERRUARM 200X s,
such as, for exanple, toluene or benzene, as well as polar aprotic solvents,
such as acetonitrile, DMSO, DWMF or N-nethyl pyrrolidines or m xtures of
these solvents, also wth the addition of water. Suitable reducing agents
are, for exanple, Ti(Ill)C or Sn(l1)Cl. 25 15 FEBRUARY 2007 Leavi ng groups
in the neaning of L are defined as, for exanple, a halo- or sulfonyl oxy
group, Ssubmhit f535) thabddvinees foim theioydinsbarshiisreetivityoid ihighestrie thedmaisul f onyl oxy,

t ol uene- 4-sul fonyl oxy, trifl uoronet hyl sul fonyl oxy, etc. For cyclization,

acids that aTlk: ¢mt9dntati, cell@yclesadiiepassapd hadlgh thee\Wskri@PSintsyUcCh as
I norgani ¢ aci ds such as hydrogen chloride, hydrogen brom de, sulfuric acid,

o B g APt o A dop R it S St o Biglagalos such =0
! e bbbt e, Ao nEPE P HREBKARILIR BpoLuct o0,

CDK2/CycE complexes. The essential 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. et 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 S-

phase. After replication of DNA is complete, the CDK1 in the complex with CycA or

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



m\\ 'O-& Re RIt R D (I1) (R)m(RSm RZN W NNR\ I N (CH)g-U
Ri (111) ... .., 26 15 FEBRUARY 2007 (Rs) p /1IN~y [jNNm\ 'O~ I,
Re 1IR3 D (1V) O (Rgm 30 15 FEBRUARY 2007

According to the extraordinary importance of the cell-division cycle, the passage
through the cycle is strictly regulated and controlled. The enzymes that are necessary for
the progression through the cycle must be activated at the correct time and are also turned
off again as soon as the corresponding phase is passed. Corresponding control points
(“checkpoints") stop the progression through the cell cycle if DNA damage is detected, or
the DNA replication or the creation of the spindle device is not yet completed.

The activity of the CDKs is controlled directly by various mechanisms, such as
synthesis and degradation of cyclins, complexing of the CDKs with the corresponding
cyclins, phosphorylation and dephosphorylation of regulatory threonine and tyrosine
radicals, and the binding of natural inhibitory proteins. While the amount of protein of
the CDKSs 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 CDKSs, for example phosphorylate CDK-activating kinases (CAKs)
Thr160/161 of the CDK1, while, by contrast, the families of Weel/Mytl inactivate
kinases CDK1 by phosphorylation of Thrl4 and Tyrl5. 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, p16, p18, p19) is very significant. Members of the p21 family bind to cyclin

Ra
4



JINRARRZ DM (Rs) N(N mB(R%mMNR4I Re Ri RaDii it 27 15
FEBRUARY 2007 (R5)m4 NN HNNR (R)YmADI R R3 oder (MI) [or] in
which R, R2, R3, R4, R5, Rs, R', A 3 and m have the 1EBEBRYARYZ00@r e
indicated in

complexes of CDKSs 1,2,4,6, but inhibit only the complexes that contain CDK1 or CDK2.
Members of the p16 family are specific inhibitors of the CDK4 and CDK6 complexes,
The plane of control point regulation lies above this complex direct reguiation of
the activity of the CDKs. Control points allow the cell to track the orderly sequence of
the individual phases during the cell cycle. The most important coatrol points lie at the
transition from G1 to S and from G2 to M. The G1 control point ensures that the cell
does not initiate any DNA synthesis unless it has proper nutrition, interacts correctly with
other celis or the substrate, and its DNA is intact. The G2/M control point ensures the
complete replication of DNA and the creation of the mitotic spindle before the cell enters
into mitosis. The G1 control point is activated by the gene product of the pS3 tumor
suppressor gene. p53 is activated after detection of changes in metabolism or the
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
contro} point comprises the activation of the ATM and Chk1 kinases after DNA damage
by UV light or ionizing radiation and finally the phosphorylation and the subsequent
proteolytic degradation of the cdc25A phosphatase (Mailand, N. et a/. (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.



general formula | and D stands for -Nil2i NAc or -NO2, q stands for | to 12,
U stands for group -OH, -CQ2H, -CO2-Cl-C6-al kyl, -SQ2C, -SQ2F, -SO3H or H
-N Jy-O -NHzZ) and Wstands for the @§2oup -COH - OH, - COBHEBRUARYL2087 al kyl ,

-S2C, -S2F or -SMBH, as well as isoners, diastereoners, enantioners and
salts thereof, are also subjects of this invention In particular,
preferably those internediate products of general forrmulas |1, IIIl, 1V, V,

VI and VIl are used, in which A stands for phenyl ene or thiophenyl ene, and
R, R, R3, R4, R5, its, R' and m have the nmeanings that are indicated in
general foTheloss ¢f thargulist aitte cédlbeycleNidd the IhgsoofdunctidDRf the cettasids for 1 to
12, U stands for the group -OH, -CO2H, -CO2-Cl-C6-al kyl, -SC, -SO2F,

- SBH @bintsGke dfrablribhid3IARY0r2@0y THd CDK-Rb signal path is affected by

mutations in over 90% of human tumor cells. These mutations, which finally resuit in
inactivating phosphorylation of the RB, include the over-expression of D- and E-cyclins
by gene amplification or chromosomal translocations, inactivating mutations or deletions
of CDK inhibitors of the p16 type, as well as increased (p27) or reduced (CycD) protein
degradation. The second group of genes, which are affected by mutations in tumor cells,
codes for components of the control points. Thus p53, which is essential for the G1 and
G2/M control points, is the most frequently mutated gene in human tumors (about 50%).
In tumor cells that express p53 without mutation, it is often inactivated because of a
greatly increased protein degradation. In a similar way, the genes of other proteins that
are necessary for the function of the control points are affected by mutations, for example
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 gl. (1999). Selective Killing of Transformed Cells by
Cyclin/Cyclin-Dependent Kinase 2 Antagonists. Proc. Natl. Acad. Sci. USA 96, 4325-

4329).



-N 0~0 -NHzZ) and Wstands for the group -OH -CH, -CO2H, -CO2-d -C6-al kyl,
-S2Cl, -S2F or -SBH, as well as isoners, diastereoners, enantioners and
salts thereof. The conpounds accordingd3to the inventi ohd C&BRUWARNI2Q070n t he
one hand, cyclin- dependent kinases. The eukaryotic cell division cycle
ensures the duplication of the genone and its distribution to the daughter
cells by passing through a coordi nated and regul ated sequence of events.
The cell cycle is divided into four successive phases: the Gl phase

represents toRanpbdBF thede etk t&enmfrslaryeaqtoeqet bﬁlSJ ih BarWRb&el. tﬂecaﬁtﬂclegr ows and
S sen5|t|ve t0 outside stlnu I. In the S phase, the ce repliicates its

DNA, an 4$3 gﬁg f ito mtosis. In
m'tosisg(fj1 %%1 eﬁﬁg% B&%%&ﬁﬁﬁgggﬁg §5a9 Py I'vision is
conpl et e. he clln de dent Ki.nases t a fa ne/ t hr eoni ne
i nas o5 TSI Ve oD T e Lo HORTRG O tlf%e&yb"thtﬁott 35,
regul atory subunlt in order for themto activate, drive the cell through
the cel falsgyaine intgihe cel} eyple efmeroylly prst-mitotie eellsds aspeciatpdh withagawsi ous phases of
the cell cycle. CDK/Cyc pairs that are inportant to the basic function of
t he cel hewrgdepenceativg diseaseexanpl e, CDK4(6)/ CycD, CDK2/ CycE, CDK2/ CycA,
CDKI / CycA and CDK1/ CycB. Sone nenbers of the CDK enzyne famly have a
The mechanisms of the cell cycle regulation, their changes in diseases and a

number of approaches to develop inhibitors of the cell cycle progression and especially

the CDKs were already described in a detailed summary in several publications (Stelecki,

T. M. et al. (2000). Cyclin-Dependent Kinase Inhibitors: Useful Targets in Cell Cycle

Regulation. J. Med. Chem. 43, 1-18; Fry, D. W. & Garrett, M. D. (2000). Inhibitors of

Cyclin-Dependent Kinases as Therapeutic Agents for the Treatment of Cancer. Curr.

Opin. Oncol. Endo. Metab. Invest. Drugs 2, 40-59; Rosiania, G. R. & Chang, Y. T.

(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 reguiate

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



regulatory function by influencing the activity of the above-nentioned cell
cycle CDKs, while no specific function could be associated with other
menbers of the CDK enzyne famly. OnB4of the |atter, COREBRUEARYS200Wui shed
in that it has an atypical regulatory 29 15 FEBRUARY 2007 subunit (p35)
that deviates fromthe cyclins, and its activity is highest in the brain.
The entry into the cell cycle and the passage through the "restriction
points,"” which marks the i ndependence of a cell fromfurther growh signals
for the conpletion of the cell division that has begun, are controlled by

the act racepryr ybteinh@n pEKA0EiE41Gitaddionn that Sdok@pidycdnhawue hexwscularbaiiggsent i al
substrate of these CDK conplexes is the retinoblastona protein (Rb), the

pr 0dUC o PinclelgaaleprARR 6 h HBBert L BFRN1P HPIRECH WeifEBeptors R Found,

transcriptiona repressor-pro I'n addition to other, still largely

little nder.st ood chani s Rb bi.nd i tivates tr ription

f nct or s M oA 5t TS BaeqMRes Pt SV B0 R A3t s esiPa Sl R eres wi th
hi st one- deacet yl ases (HDAC) (Zhang, H..S. et al. (12000). Exit fromGl and S
phase ofeCEmersdapeieraply %gm%cqné@eﬂ%qag%ﬁ igyhe gndpthelial plls, Shiheare 8l0gdAt ai ni ng

HDAC- Rb- hSW/ SNF and Rb-hSW/SNF. Cell 101, 79- 89). By the phosphoryl ation
of Rb bihe®DRers ohpass Baovghpthe latierdElatgatiabrCongen RessSh 22-|5§¥Eé§@'83- dhe result in

transcriptional activation of genes, whose products are required for the
DNA sy ninaetbiaiomoftht NEGH YHGE s<ieptor systeauigh VEGE - iSuphléeg artibodidsl {(Kimon, t he Rb-
phosphoryl ati on brings about the breakdown of the Rb-HDAC conpl exes, by

whi ch addl NaRnRadc208nese4a1 B33 Ghirddiat exprddson Rh asmhaniephii@VBGFRD by CDK's is

to be treated as
receptor variants (Millauer et al., Nature 367, 576-579, 1994), recombinant VEGF-
neutralizing receptor variants {(Goldman et al., Proc. Natl. Acad. Sci. USA 95, 8795-8800,
1998), or low-molecular inhibitors of the VEGF-receptor tyrosine kinase (Fong et al.,
Cancer Res. 59, 99-106, 1999; Wedge et al., Cancer Res. 60, 970-975, 2000; 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, CDK8
and CDKD, 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,



equi val ent to exceeding the "restriction points." For the progression
through the S-phase and its conpletion, the activity of the CDK2/CycE and
CDK2/ CycA conpl exes is necessary, e.85, the activity 5 FEBRUABNZO(G7pti on
factors of the E2F type is turned off by neans of phosphorylation by

CDK2/ CycA as soon as the cells are entered into the S- phase. After
replication of DNA is conplete, the CDKI in the conplex with CycA or CycB
controls the entry into and the passage through phases & and M (Fig. 1). 30
15 FEBRUARY 2007 According to the extraordinary inportance of the

cel | - di virad irdectioys; lfe, intiibiging aseelgsion bf vesgis iffee baljumnecathstes tredt@mentyior egul at ed and
controll ed. The enzynes that are necessary for the progression through the

cycl e mugtultraeetivedOfteRinethiRicaOIVRES ark BB BREePiRsdld Snl dtchggl of f again
as soon as the correspondi ng phase is passed. Correspondi ng control points

("chec i . ] r I 1 h: GV J damage is
det ect l(;é(i.l)g %%lﬁszaﬁgﬁ@%}g%@ﬁ%sggtag%ﬁé’g& Sﬁlﬁé&g%ﬁa?gﬁg@%h{lﬁ’e&g@i dﬁ%ﬁ (g\lg\evi ceis
not yet c | eted. The activity of the CDKs is controlled directly by

vari ousseﬁﬁgﬁeéﬁf)%%‘}d Sy %ma%‘ijlinfvﬁl%& and degradation of cyclins,

conpl exing of the CDKs with the correspondi ng, cyclins, phosphorylation and
dephosphor yIatses i dsfingdeagisphd SHyors, Anmerr feetaptagistpo i Kaposy ssare®s | and t he

bi ndi ng of natural inhibitory proteins. Wile the anbunt of protein of the
CDKs i nHedgkmds diteasmnadukahia; i s rel ati vel y constant, the anpunt of the

i ndi vidual cyclins oscillates with the passage through the cycle. Thus, for
exanpl e, therthxfls ©defitsd asPhevmaedt duliritisg t he early GL phase is stinulated by
grow h factors, and the expression of

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;



CycE is induced after the "restriction points" are exceeded by the
activation of the transcription factors of the E2F type. The cyclins

t hensel ves are degraded by the ubiqud8®in-nedi ated prot®eBEBRIYARKR2007at i ng
and inactivating phosphorylations regulate the activities of the CDKs, for
exanpl e phosphoryl ate CDK-activating kinases (CAKs) Thr160/161 of the CDK1,
whil e, by contrast, the famlies of Wel/Mtl inactivate kinases CDKl by
phosphoryl ation of Thrl14 and Tyrl5. These inactivating phosphorylations can

be destroyed in turn by cdc25 phosphatases. The regul ation of the activity
of the CDK/ C‘&P@Vé’@ﬁ‘ﬁ‘ﬁé&égs ¥y ?%H1@%1Eﬁf‘?‘i"@gﬁ‘ﬁf‘nfﬁ%ﬂ"ﬁ‘?&ewepﬁmﬂﬁ Por proteins
(CKI's), the protein products of the p21 gene famly (p21, p27, p57) and the
p16 gengaaﬂdé&'\{@se{apeﬁ& pl6, pil8, pl9) is very significant. Members of the
p21 famly bind to cyclin 31 15 FEBRUARY 2007 conpl exes of CDKs 1, 2, 4,6,

but inhibit Dnhse threonsrupdseacesrdingad thedantentinon GiiarmiceGite? agenddp tiieer s of t he
plé famly are specific inhibitors of the CDK4 and CDK6 conpl exes. The pl ane

of cont fagbr @@Bﬂ&h%ﬁt@ﬂbﬂt}?ﬁtﬁoﬁﬂ of b BRarRRENE cil brdpafu@ioR, veicltin Raitiohe@ileat i on of
the activity of The CDKs. Control points allowthe cell to track the orderly

sequenc . I adi v alen I t 1nportant
control g%%lg rﬂ%&ﬁ%ﬁgtemtcﬂ%a P ér}gakﬁgﬁgﬁdgﬂm??%ﬁﬂg?nﬁgkéma%? ?}a%g%ﬁﬁ%g M The Gl
control poi.nt ensures that the g.ell do§s not 'nitiatelP ny DNA synt hesi s
unl ess PEHSET BPTRARC RFKk SpPQrhMedid, ueh a8, fQr cXample, Wler, Selakin B o “cel |'s or the
substrate, . and its DNA is intact. The G/ M control point ensures the
conpl et &apigJpgiase %tefﬁh,dmaamuaﬁt?a{awem& Ssgaiahie oils, pelxalkylens glycalpieitel e before
the cell enters

The pharmaceutical preparations can be present in solid form, for example as tablets,

coated tablets, suppositories, capsules, or in liquid form, for example as solutions,
suspensions, or emulsions. Moreover, they optionally contain adjuvants, such as
preservatives, stabilizers, wetting agents or emulstfiers; 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.



into mtosis. The Gl control point is activated by the gene product of the
p53 tunmor suppressor gene. p53 is activated after detection of changes in
nmet abolismor the genomc integrity 8% the cell and cah REBRJARYe200&r 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 GL control point
conprises the activation of the ATM and Chkl ki nases after DNA damage by W/

l'i ght or ionjzi radi ati op and f.ipal t he horyl atj on and the
subsequent P'S{agd’nawe&ﬂa% ?@H“a"(‘?‘Bﬁ“%‘y“Fﬁg %‘%’C"Z‘gﬁ(cﬁﬁ’ HPhveon vai | and, N.

et al. (2000)1_11 Rapi d Destruction of Human cdc25A in Response to DNA Danmage.
Sci ence 288, Theidmagestahe actine bigradirpitoan varytispensting erybe aethoduift s from thi s,
since the inhibitory phosphorylation of the CDKs is not renoved. After t he
G2/ M coniiministrpdm) bigd sndavedight f e patierd appendakvirhig oDIYA diselettb baechani sns are
involved in a simlar way in stopping the progression through the cell

cycle. ggatdPadasBRUARICta0The d4i do9S S 005-1000m g, gRMEARLIYOID- B0 hile cell cycle and

the loss of function of the control points are characteristics of tunor

cells. yﬂ@re%}'ﬁ%sé&a%@ v@ﬂ%@a\%&ijﬁl@fdfofeclh%g ahiniQULALhIGE difla@iilo 90% of  humman

tunor cells ese rruta I ons ally result 1n inactivating
phospho | ation olﬁ hg RB, include the over-expre35| on of D and E-cyclins
by gene ?T?)rlrF?l 488 d%°%r chroonpsomal transl ocations, inactivating nutations

or deletions_ of CDK inhibitors of the pl6 ty as wel| as increased (p27)
or reduced (m@}s grtglf;g}vlqnmn are also the use fcompounds of general formula I for

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

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

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

cardiovascular diseases are defined as stenoses, such as, e.g., stent-induced
restenoses, arterioscleroses and restenoses;

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



degradati on. The second group of genes, which are affected by nmutations in
tunor cells, codes for conponents of the control points. Thus p53, which is
essential for the GL and G2/ M controB8points, is the HHSEBREARYN20G7

nmut at ed gene in human tunors (about 50%. |In tunor cells that express p53
W thout nmutation, it is often inactivated because of a greatly increased
protein degradation. In a simlar way, the genes of other proteins that are
necessary for the function of the control points are affected by mutations,
for exanple ATM (inactivating nutations) or cdc25 phosphat ases

(over - expr esispBrpjogicabdiseases a1¢ deliged as glomestlorppbetis, H@BE%R gePhIpRRthEDK2/ Cyc

conpl exes occupy a decisive position during the cell cycle progression: (1)
Bot h domiahgmbt mephssclesif,chmmbid micBiRigiopsthicsyadromestransplastaeiegtidnenal

repression of the CDK2 expression by anti-sense oligonucleotides, produce a
st oppi n@dcg‘lométemlp@th . cycle progression. (2) The inactivation of the CycA
gene in mce is lethal. (3) The disruption of the function of the CDK2/CycA
conpl ex i n C&irbic Rhrdle ra?lfvefa?skﬁsh@ﬁreraeﬁmﬁsmhh BR's igeddkt ed in tunor
cell-selective apoptoSis (Chen, Y. N. P. et al. {1999). Selective Killing
of Trangfo . Cel | . Lin/ 11N - K Ant agoni sts. Proc.
Nat | . A%gétg%g]icﬁﬂ Ascg%?sm%% fnsﬁ%gﬁs#ag%’%@?n %E%MW%B%HE anges of the

cell cycle control play a role not only in carcinoses. The cell cycle is
activat 8%y a nunber of viruses, both by transforming viruses as well as by

non- transform ng viruses, to make possible the reproduction of viruses in
t he host cel3cutemgurodegenerative diseases are defined as ischemias of the brain and

neurotraumas;

arthritis is defined as rheumnatoid arthritis,

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 formuia
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, CDKS, CDK6, CDK7, CDKS8 and CDKS, as well as the glycogen-synthase-
kinase (GSK-3p), and the VEGF-receptor tyrosine kinases or inhibitors of cyclin-

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



false entry into the cell cycle of normally post-mtotic cells is associated
with various neurodegenerative di seases. The nechani sns of the cell cycle
regul ation, their changes in diseases38nd a nunber of 1apkBRIJARY 200devel op
inhibitors of the cell cycle progression and especially the CDKs were

al ready described in a detailed sunmary in several publications (Sielecki,

T. M et al. (2000). Cyclin-Dependent Kinase Inhibitors: Useful Targets in
Cell Cycle Regulation. J. Med. Chem 43, 1-18; Fry, DD W & Garrett, M D
(2000). Inhibitors of Cyclin-Dependent Kinases as Therapeutic Agents for

t he Treat mentf tf prodiition ofﬁH&farting%i'r[}_bouﬁ%GQhot desugibed, Mt latter dr@n Drugs 2,
40-59; Rosiania, G R & Chang, Y. T. (2000). Targeting Hyperproliferative

Di sorde _ i - ' (o] kdihed Ner _ Patents
0, 2150558 Ve e ANERd Dl ORBEN R lnobipt BRBoul Bt b rBlSse iR i Rndtie]

Applicationsg.of, Chenical |nhibitors.o | i.n- dent Ki.nases, Pharmacol .
Ther. autreoRaf st RS pelttuball Raigth g WieRpRFREE hpa BRGS0 0 TP
and dinjical Devel opnent of Cyclin-Dependent Kinase Mddul ators. J. Natl.
Cancer PhR¥ meays of comlynajary)operaifg BIAERIET heisomer Migpreaean e sceardtedi ng to the
invention can also inhibit, i.a., receptor tyrosine kinases and their

| i gands intewhe chantiomersiar &AL Ispmesspererdiagitt eommpnly jused meéthodspewhieelfbrml cel | s.
Receptor tyrosine kinases and their ligands that specifically regulate the
f unct i onxaniple roctatizkiial, cluematgaaply ionsaitl foedation. a deci sive way in the

physi ol ogi cal as well as the pathogeni c angi ogeneses. O special inportance
here is the ViGhbEfdion of the salts is carried out in the usual way by a solution of the

compound of formula I being mixed with the equivalent amount of or excess base or acid,
which optionally is in solution, and the precipitate being separated or the solution being

worked up in the usual way.



34 15 FEBRUARY 2007 receptor system |In pathol ogical situations that
acconpany enhanced neovascul ari zation, an increased expression of angi ogenic
grow h factors and their receptors wa40found. Mst solj BEEBRUARYZ00F
express | arge anmobunts of VEGF, and the expression of the VEGF receptors is
preferably significantly increased in the endothelial cells, which are close
to the tunors or pass through the latter (Plate et al., Cancer Res. 53,
5822-5827, 1993). The inactivation of the VEG-/ VEG- receptor system by
VEGF-neutralizing antibodies (Kim et al., Nature 362, 841-844, 1993),
retroviral expression of dom nant-negative VEG- receptor variants (M| auer
et al., Nature 367, 576-579, 1994), reconbinant VEG-- neutralizing receptor
var i ant Brodaptiemefthe Compoundy Aecording|to theckagentigyy . USA 95, 8795- 8800, 1998),
or | ow nol ecular inhibitors of the VEG-receptor tyrosine kinase (Fong et

al ., CancerThedsllowifig eSnpl&texplddde pididgénatf tid compGandseacchding t60, 970- 975,
2000; Wod et al., Cancer Res. 60, 2178-2189, 2000) resulted in a reduced
tumor  giheWvantiig with6@ ACREpe SURDEIaMRICHMPHI IS bEMR limiRd tb ki tion of the
angi ogenesis is thus a possible treatment nethod for tunor diseases.
Cbnpoungémﬁﬁgprding to the invention can consequently inhibit either cyclin-
dependent Ki nases, such as CDK1l, CDK2, CDK3, CDK4, CDK5, CDK6, CDK7, CDK8

and CDK9, a l. a he. gl ycogen- synt hase- ki nase ( GSK- 3B d VEG--receptor
tyrosi ne kiﬁ&?@@LB?ﬁH@%PP%P§8§@W8§E¥H%¥H3%%@b%f§vﬁéﬁ9%@@8%F§$°tyrosine

ki nases, These actiong contribute to the fact that the conp%ynds accordi ng
to the INCHIOR; s cuappugds 9fgegeral tormula [ according to the invention can also be

produced according to the following general process variants:



in the treatnment of cancer, angiofibroma, arthritis, eye di seases,
aut oi mune di seases, chenotherapy agent-induced al opecia and nucositis,
Crohn's disease, endonetriosis, fibrétic diseases, hetREBRWARY 2007

cardi ovascul ar di seases, infectious di seases, nephrol ogi cal diseases,
chronic and acute neurodegenerative di seases, as well as injuries to nerve
ti ssue, 35 15 FEBRUARY 2007 viral infections, for inhibiting reocclusion of
vessel s after balloon catheter treatnment, in vascular prosthetics or after
mechani cal devices are used to keep vessels open, such as, e.g., stents, as
I mmunos i , orting scar-free healing, in the case of
senil e Egggﬁgé?éF%%%E%ﬁﬁhgé: ﬁgzgggtitis? wher eby cancer ig defined as solid
tunors, tunor or netastasis growh, Kaposi's sarconm, Hodgkin's disease,
and |l eukem a; arthritis is defined as rheumatoid arthritis; eye di seases are
defined _as diabetic retinopathy, and neovascul ar gl aucoma; auto-imune

di seaseBregess Yariamidd as psoriasis, alopecia and nultiple sclerosis;

fibrotic diseases are defined as cirrhosis of the |iver, nesangial cel
proliferative diseases, and arteriosclerosis; infectious diseases are
defined as diseases that are caused by unicellul ar parasites;

cardi ovaggul ar di seaseg,ar efi ned asgstenoses, ch. as, e-g
st ent - i nduced st eno@ss, 8 %t ecI e os?dand et & %shrol ogi cal
di seases &t ned rahanéphritsys, —di abe Phropayhyy
H H —_— H 2
NO,

—
(R)r, (R (R
NO, NO,
Ry (A1), l
|
é) NZ
O ®e P )
A NH ~N Ny
N7 SN S H H

| Br
. ° R,
H NO,
Cl

5 PN
S IONE
N N T
H H
Br
(.

NH,

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

general formula L.



mal i gnant nephroscl erosis, thronbic m croangi opat hic syndrome, transpl ant
rejections and gl onerul opat hy; chroni c neurodegenerative di seases are
defined as Huntington's disease, anyé2rophic |ateral $8IF&BRIWVARYP2ZOMKA nson' s
di sease, AIDS denmentia and Al zheiner's disease; acute neurodegenerative

di seases are defined as ischem as of the brain and neurotraumas; 36 15
FEBRUARY 2007 and viral infections are defined as cytonegalic infections,
her pes, hepatitis B or C, and H V di seases. To use the conpounds accordi ng
to the Egﬂﬁﬁ&hgﬁ as pharnmaceutical agents, the latter are brought into the
formof a pharmaceutical preparation, which in addition to the active

i ngr edi is 0, WL St ad] ntai ns suitable

phar rraceutdluétg n,mo%glrﬂoé‘[ 'gﬁg‘l&?e:frlgg‘?%z%‘ gér?'r' ?‘Ié'ﬂ’gfd*éé)? (I%Bi a, such as, for
exanple, water, %iatin, umarabic, |actose, starch, nmagnesi um stearate,
talc, v'é“d'éf‘h’é’m“‘g‘? eg?P‘}?&Fgéﬁ- K@R% glycols, etc. The pharnaceutical
preparations can be present in solid form for exanple as tablets, coated
tabl ets, suppositories, capsules, or in liquid form for exanple as

sol utions, suspensions, or enulsions. Mreover, they optionally contain
adj uvants, such as preservativesu,, abilizers, wetting agents or

emul sifiers; salts for changing t gnotic pressure or buffers.

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, dred (Na2SO,), 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 (1, 1H), 3.42 (m, 2H), 2.75 (m, 2H), 1.65 (m, 2H), 1.42 (m, 4H).



These pharnmaceutical preparations are also subjects of this invention. For
parenteral adm nistration, especially injection solutions or suspensions,
especi al | y aqueous sol utions of activé3conpounds in polyREBRRIIABYHRO0A at ed
castor oil, are suitable. As carrier systens, surface-active adjuvants such
as salts of bile acids or animal or plant phospholipids, but also m xtures
thereof as well as |liposones or their conponents, can al so be used. For

oral admi nistration, especially tablets, coated tablets or capsules with
talc and/or hydrocarbon vehicles or binders, such as, for exanple, |actose,

corn or pot @ﬁe-NMREL‘DﬁSO af g s sk @56 Ta 4898 MoSikr AN 182y al so be carried
out inliquid form such as, for eéxanple, as a juice, to which optionally a

sweet engyg d Y/ Y., 210, Enteral, parenteral and oral

adm ni sflrsaéfdfs(l)ﬁgg(ggg'lgfl%éﬁsﬁgjﬁ%’ %f%ﬂt %zlgl nvention. The dosage of the
active ingrgﬁkgg@ﬁ g?n vary depending on the nethod of adm nistration, age
and wei ght t (E ‘ient, type and severity of the disease to be treated
and simlar factors. The daily dose is 0.5-1000 ng, preferably 50-200 ng,
whereby the dose can be given as a single dose to be adm nistered once or
divided into two or nore daily doses. Subjects of this invention are al so
the use of conmpounds of general fornula | for the production of a
pharmaceutical agent for treating cancer, eye di seases, auto-inmune



di seases, arthritis, endonetriosis, fibrotic diseases, cardiovascul ar
di seases, chenotherapy agent-induced al opecia and nucositis, infectious
di seases, nephrol ogi cal diseases, chddnic and acute nEuFEBRISNRY A0

di seases, as well as injuries to nerve tissue, viral infections,
hemangi oma, angi ofi broma, Crohn's disease, for inhibiting the reocclusion of
vessel s after balloon catheter treatnent, e.g., in the case of vascul ar

prosthetics or after nechanical devices are used to keep vessels open, such
as, e.g., stents, as inmunosuppressive agents, for supporting scar-free

cancer PodishffofRIGnRsiER ifioisoSE-BHARY o PREGEINIRG 87 T0 1 ' kit o

sarcona, Hodgkin's disease, and | eukeni a; auto-inmune di seases are defined
as psoriasis, alopecia and nultiple sclerosis; cardiovascul ar di seases are
defined as stenoses, such as, e.g., stent-induced restenoses,

ar t er i o¥®| Brosuetioneld Sr(3-Nitredwazenepulfanylawing)-penipl-carbamie agidiferfed as di seases
that are caused by unicellular parasites; 38 15 FEBRUARY 2007 nephr ol ogi cal
di seasebutyl estatef i ned as gl onerul onephritis, diabetic nephropathy, malignant
nephroscl erosi s, thronmbic m croangi opathic syndrone, transplant rejections
and gl oner ul opat hy; chroni c neurodegenerative di seases are defined as

Hunti ngton's di sease, anyotrophic |ateral sclerosis, Parkinson's disease,

Al DS denentia and Alzheinerkf 0

0\\5// /”\ ~
\N/\/\/\N 0
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;S0y), filtered and concentrated by evaporation. 5.00 g (12.9 mmol,

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

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

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



di sease; acute neurodegenerative di seases are defined as ischem as of the
brain and neurotraunms; arthritis is defined as rheumatoid arthritis, eye
di seases are defined as diabetic retid4dopat hy, and neovigscbBRUARYQ200T®;
fibrotic diseases are defined as cirrhosis of the |iver, nesangial cel
proliferative diseases, and arteriosclerosis; and viral infections are
defined as cytonegalic infections, herpes, hepatitis Bor C, and HYV

di seases. Subjects of this invention also include pharmaceutical agents for
treating.the ahove-cited di sease whi ch contain at .| east one conpound
accor di 1) Ferdpcten of N éﬁfgﬁ!l%P'P?",tyli'Q'Wrbe&genﬁH&F‘H’&Eléﬁ%i cal agents with
suitabl e fornul ati on substances and vehi cl es. The conpounds of general
formula | according to the invention are either excellent inhibitors of the
cycl i n-dependent ki nases, such as CDK1l, CDK2, CDK3, CDK4, CDK5, CDK6, CDK7,
CDK8 and CDK9, as well as thelgoycogen-synthase- ki nase (GSK-30), and the
VEG--r ecept or tyrosine kinaseggiw i.nhi bjtors_of cyclin- dependent kinases or
good inhibitors of VEGF#eten oT‘Nﬁlr\oMnas. 39 15 FEBRUARY 2007 | f
the production of the s ng cbnpounds is not described, the latter are
known or can be produced<gmdl ogously to known conmpounds or to processes that
are descri bed

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
(Naz80,), filtered and concentrated by evaporation. 3.4 g (11.8 mmol, corresponding to

91% of theory) of the product is obtained.

YH-NMR (DMSO): 8.49 (m, 2H), 8.19 (dd, 15}, 7.90 (t, 1H), 7.60 (br, 3H), 2.73

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



here. It is also possible to performall reactions that are described here
in parallel reactors or by neans of conbinatory operating procedures. The

i somer mxtures can be separated intd® the enanti oner slSdfEBRUARY 2008
according to comonly used nethods, such as, for exanple, crystallization,
chromat ography or salt formation. The production of the salts is carried out
in the usual way by a solution of the conpound of formula |I being m xed

wi th the equival ent amount of or excess base or acid, which optionally is
in solution, and the precipitate being separated or the solution being

wor ked 1 i rProlectichWbIIN-15a(5-Brbtnol 2-chioBiRpARnid04- ylanifepéde@i-3afitrohe  Conpounds
According to the Invention The foll ow ng exanpl es explain the production of

the co H{)}Q&“ i@d ng to the invention, wthout the scope of the clained
conpouggg el ng ?ﬁggeﬁ to these exanples. In addition to the single-pot

process al ready descri bed above according to the. i nvention, the conpounds
of general formula | according to the invention fan also be produced
according to the foll owi ng general process vari s: 41 15 FEBRUARY 2007
Production of 5-Brom ne Deapiati ves Process Vi fénr 2a (RA M (RS) M/~ p
|R5)m Q. / ~ \Y%
SN NN e NN

N N

H H

Br

NO

A solution of 1.2 g (5.3 mmol) of 5-bromo-2,4-dichloro-pyrimidine in 30 m! 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;S0,), 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, ZH).

MS: 478 (ES).



SzC~- HHp ~1 \ HNHS (R)m(R)m(R% N N®R N2 (R7m(RL)mI| HN J\
00 (RSR% MO OMNIN NH\ SANN" Y "~N~ | HH / Br NB (R)mHNX®X Br Cl
(RSyYmp\Sp ~\ N~ "IN HH N (~J)\H 14Br (Rl)m NH2 | M3 REBHUERYI200Gr nul as,
R, R5, B and mhave the neaning that is indicated under

1d)  Production of 3-Amino-N-[5-(5-bromo-2-chloro-pyrimidin-4-ylamino)-

pentyl]-benzenesulfonamide

A solution of 300 mg (0.63 mmol) of N-[5-(5-bromo-2-chloro-pyrimidin-4-
ylamino)-penty!]-3-nitro-benzenesulfonamide in 6 ml of ethanpol 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 NaHCO3 solution. It is
extracted with ethy! acetate (3x). The combined organic phases are dried (N2,S0,),
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).



general fornmula |I. 42 15 FEBRUARY 2007 Exanple 1.0 Production of
15-Bronp-4-thia-2,5,11-triaza-1(2,4)-pyri mdina-3(1, 3)-

benzenacycl oundecaphane 4, 4-dioxides 4® \ H-i O N - NINFERRWBARYARGM ution
of 100 mg (0.22 mmol) of 3-am no-N-[5-(5-brono-2-chl ot o-

pyri m di n-4-yl am no) - pentyl ] - benzenesul fonam de in
acetonitrile/water/2-butanol (8.5 mM/1.5 mM/0.5 M) is added via a spray
punmp within 2 hours to a refluxing solution of acetonitrile/water/4 nolar
solution of hydrochloric acid in dioxane (45 mM/5 mM /0.6 m). After another
60 m nutes, the acetonitrile is drawn off in a rotary evaporator, and the
resi dueEX@mpledaly with water (30 mM). It is extracted with ethyl acetate
(3x). The conbi ned organi c phases are washed with 1 M NaHCO3 sol ution, 10%
citric acid, and 1 M NaHCO3 solution, dried (Na2SO4), filtered and
concentrated by evaporation. 83 ng (0.20 mol, corresponding to 90% of

t heor y) Poéductien pf dcHBromb<-thix-2,59etfiaza-1(2,4)-pyrimidina-3(1,3)-

benzenacyclononaphane-4,4-dioxide

/Q\ 0
4
HN =0
PY A
| Nl Y /__>

%N

H
Br

Method A

A solution of 200 mg (0.48 mmol) of 3-amino-N-[3-(5-bromo-2-chloro-
pyrimidin-4-ylamino)-propyl}-benzenesulfonamide in acetonitrile/water/2-butanol (9.0
ml/1.0 mi/0.3 ml) is added via a spray pump within 2.5 hours to a refluxing solution of
acetonitrile/water/4 molar solution of hydrochloric acid in dioxane (45 ml/5 m1/0.6 mi).
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).



"HNWR (DMSO): 9.65 (s, 1H), 8.78 (s, 1H), 8.03 (s, 1H), 7.43 (m 2H), 7.30
(m 2H), 7.22 (t, 11-1), 3.42 (m 2H), 2.75 (m 2H), 1.65 (m 2H), 1.42 (m
4H). 43 15 FEBRUARY 2007 '3C-NVR (DMBO) : 158.5s, 158.13sFERREUARIY 2007

140. 9s, 139. 7s, 130.0d, 122.7d, 118.8d, 117.9d, 93.1s, 66.7t, 41.0t, 27.0t,
26.1t, 22.81. MsS: 412 (ES). 44 15 FEBRUARY 2007 Production of Internediate
Products According to Process Variant |la la) Production of

[ 5-(3-Ni tro-benzenesul f onyl am no) - pentyl]-carbamc acid-tert- butyl ester 00
S'N--~~N0 HH NO2 4.2 m (30.1 nmol) of triethylamne is added to a
solution of 3.21 g (14.5 nmmol) of 3-nitrobenzenesul fonyl chloride and 3.0
M (14.4ethealp of N-Boc-1,5-diam nopentane in 50 ni of acetone and 15 nml of
wat er. The reactlon m xture is stirred for one hour room t enperat ure.

< aaded. | 2 Fanian o 480 B ekt B AR TE qg-c}ftm?%g"e WEthod o ganic |
EQSSSS Jami o)q{:r'ogﬂ] g’}:l?t?os-t%nzencsbllfgn%%je d5 l% ch e(:f ano }s%jixe(}/ w?t\}{ %g(()) rrn%t 'on. 5.00 g

of tin(IT) chloride and stirred for 30 minutes at 70°C. After cooling, the reaction mixture

is carefully added to ice water and made basic with 1N NaOH 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). 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 (,
1H), 7.45 (m, 2H), 7.32 (m, 1H), 3.44 (m, 2H), 3.28 (m, 2H), 1.82 {m, 2H).

MS: 384 (ES).




corresponding to 90% of theory) of the product is obtained as a |ight yell ow

oil. "HNWR (DVMSO: 8.49 (m 2H), 8.19 (dd, 11-1), 7.88 (m 2H), 6.72 (t,
1H), 2.82 (m 4H), 1.32 (m.15H). 4505 FEBRUARY 20075 EBBRERIARNQODEN of
N- (5- Am no- pentyl ) -3-nitro-benzenesul fonamde \\// S~. N~~~ NH2 H N2

5.00 g (12.9 mmol ) of [5-(3-nitro-benzenesul fonyl am no)-pentyl]-carbamc
acid- tent-butyl ester is mxed with 15 m of trifluoroacetic acid and
stirred for 90 minutes at roomtenperature- The reaction mxture is
concentrated by evaporation, and the residue is nade basic with saturated
NaHCO3 EBendyctiohof thi datermedinte Rreduetchcsarding to Braggss Variandda (2x). The

conbi ned organi c phases are washed with saturated NaCl solution, dried
(Na2sO™4), filtered and concentrated by evaporation. 3.4 g (11.8 nmol,
corresponding to 91% of theory) of the product is obtained. 1H NVR (DVSO):

?. gg §”“”§ |I:|)|)Pm.a?étﬁm(cffcb-A&ﬂho-ﬂ[ﬁ@-ﬂomolﬁhlo?o@Qﬁﬁﬂﬂin-ﬁ?hmiﬂeﬂ-?’ (m 4H),
. m .

propyl]-benzenesulfonamide

NH,

A solution of 1.35 g (2.99 mmotl) of N-[3-(5-bromo-2-chloro-pyrimidin-4-
ylamino)-propyl]-3-nitro-benzenesulfonamide in 100 ml of tetrahydrofuran is mixed
under argon at room temperature with 15 ml of a 15% solution of Ti(III)Cl in about 10%
hydrochloric acid. After 17 hours, the reaction solution is mixed again with 1 mi of the
Ti(HI)Cl solution and stirred for another 3 hours. The batch is made basic with 1N
NaOH solution and then filtered. The filter cake is rewashed 2x with 100 ml of ethyl
acetate/MeOH (30 m}l/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;S0Oy4), 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.



46 15 FEBRUARY 2007 1c) Production

of N-[ 5- (5- Bronp- 2-chl or o- pyri m di n-4-yl am no) -pentyl]-3-uitro ben

zenesul fonamide CI OO ySNWN)' Y H HsBr NO2 A sol uti ¢h F&BRUARY ZE73 mmol )
of 5-brono-2,4-dichloro-pyrimdine in 30 Ml of acetonitrile is added to a
solution of 1.5 g (5.2 mmol) of N (5-am no-pentyl)-3-nitro-

benzenesul fonam de in 50 mM of acetonitrile. The reaction mxture is m xed
with 1.0 m (7.2 nmol) of triethylamne and stirred for 17 hours at room
tenperature. After water (50 m) is added, it is extracted (2x) with ethyl
acet ate. The'HOMRPMSD)P0I ¢s, PHASHES @r14]), 788 a1 HNaAS@4 1 H)f6.97 @si,ed and
concentrated by evaporati on The renal ning residue is purified by

h I 3.1 |,
chromt qgp, |ng (rk NERA09Y @ e, Sio210R), 3i3h (uf LRSI LH D6 iy rgh (3, 1 T

correspon ry) e product’ 1s obtai ned VR ( DVBO) :
8.49 (m 2H), 8.19 (m 2H), 788(m 2H), 7.68 (t, 1H), 3.30 (m 2H), 2.79
(m 2H), 1.45 (m 4H), 1.21 (m 2H).

Example 1.2

Production of rac.ls-Bromo-él-thia-2,5,9-triaza-1(2,4)-pyrimidina-3(1,3)-

benzenacyciononaphan-7-o0l-4,4-dioxide

’L,l"fQ

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.




M5: 478 (ES). 47 15 FEBRUARY 2007 1d) Production
of 3- Am no- N- [ 5- ( 5- br ono- 2- chl or o- pyri m di n- 4-yl am no) -
pentyl ]-benzenesul fonamide | 00 NN\ 92N / | SAN~' ~~-N FEBRWARY 20687 A
solution of 300 ng (0.63 nmol) of N-[5-(5-brono-2-chloro-pyrimdin-4-
yl am no) - pentyl ]-3-nitro-benzenesulfonamde in 6 mM of ethanol is mxed with
600 ng of tin(ll) chloride and stirred for 30 mnutes at 70C. After
cooling, the reaction mxture is carefully added to ice water and nade
basic with saturated NaHCO3 solution. It is extracted with ethyl acetate
(3x). The conbi ned organi c phases are dried (Na2S™), filtered, and
concent r at edgovvRY - Lzl ap(suey) 8. i1 efoby

@}l@S@}. 10185 (0 15, 908 (6] 1M), & ?g (%ﬁ(ﬂo_%g?{%??ﬂg?

chromat ogr aphy (et acet at e/ hexane 4:1).” 1 , correspondi ng

0% R, LA A Y0, (1

6. 71 (nﬂH).lH)’ 5.52 (s, 2H), 3.30 (m 2H), 2.71 (m 2H), 1.45 (m

MS: 402 (ES).

Preduction of Intermediate Products According to Process Variant 1a

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

benzenesulforamide
Cl

N~ IN

\Y/4

S

N N

H H
OH Br

NH,

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

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



4H),1.21(m 21-1). M. 448 (ES). 48 15 FEBRUARY 2007 Exanple 1.1 Production
of 15-Bronp-4-thia-2,5,9-triaza-1(2,4)-pyrimdina-3(1,3)-

benzenacycl ononaphane-4, 4-dioxide \ B~/ 0 ~N N H HISBEBRUABY 200¢
solution of 200 ng (0.48 nmmol) of 3-am no-N-[ 3-(5-brono-2-chl oro-

pyri m di n-4-yl am no) - propyl ] - benzenesul fonam de in
acetonitrile/water/2-butanol (9.0 mM/1.0 mM/0.3 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 mM/5 mO0.6 nil). After another
3 hour s mindethyr &tlateRyleOHE3®nll/20 @il hini eachi casaehofiltratedsn dorchmtrateiigt i on sol uti on
is stirred overnight at roomtenperature. The precipitate that is forned is

filteredv@olation S hRdy Wrdpdrattaal tRAdxihedd Hih efyl fefte@gyUrge 112 ng (0. 31
mmol ) of the product is "obtained. The filtrate is concentrated by

evapor atcbr%ﬂinL&‘on%aﬁinstXs $1 RGN NIBfsolution, dried (Na;SO), filtered and

concentrated by evaporation. The remaining residue is purified by chromatography
(dichloromethane/MeOH 95:5, Flashmaster II). 155 mg (0.36 mmol, corresponding to

64% of theory) of the product is obtained.
'H-NMR (DMSO): 8.25 (s, 1H), 7.43 (t, 1H), 7.36 (t, 1H), 7.13 (t, 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 X X
=y N NN
U, — | ) S
%CI k')\ﬂ ” Ok K')\ﬁ NH,
Br Br Br

L
(R, o N N

o
\
\SLNN ™ l
H H
Br
RN

NO,



precipitate that is fornmed is washed with water and filtered off. After
drying, another 45 ng (0.12 mmol) of the product is obtained. The total
yield of product is thus 157 ng (0.434 mol, corresponth hEBRUABBY, 4107

t heory). 49 15 FEBRUARY 2007 Method B A solution of 450 ng (1.00 mml) of
N-[ 3- (5- brono- 2- chl or o- pyri m di n- 4-

yl am no) - propyl ] - 3-ni tro-benzenesul fonam de in 9.5 mM of ethanol is m xed
with 960 ng of tin(ll) chloride and stirred for 30 mnutes at 70C. After

cool i ng, themtB@gdnerud fotinglas) R, RSB aid @fhdld the attdadg tiat isGediv@é®ingnd made
basic with N NaOH solution. It is extracted vvit% ethyl acetate (3x). The
combi negl.Rf glaqhases are dried (Na2SO4), filtered and concentrated by
evapor a |on e remaining residue is purified by chromatography (ethyl
acet at e/ hexane 4:1). 72 ng of the crude product is obtained. It is m xed
with IN HCL and extracted with ethyl acetate. A colorless solid

precipitates_from.the The olidqis |Iter ff and dried.
D0 o’ (805 Pindction B SHramect cospURmdorlgaing BrHR Erasdamic | <

obt ai ned. '"HNVR (DMBO) : 10.45 (s, 1H), 9.07 (s, 1H), 8.35 (br, 1H), 8.18
(s, 1H) acid-tergbptyl-estexy) 7 45 (m 2H), 7.32 (m 1H), 3.44 (m 2H), 3.28 (m
2H), 1.82 (m 2H). Ms: 384 (ES). 50 15 FEBRUARY 2007 Production of the

I nt er medi at e Product According to Process Variant |a

X

N7 NN 0

L ﬁ/\/\ﬁ)kok
Br

A solution of 6.1 g (26.6 mmol) of 5-bromo-2,4-dichloro-pyrimidine in 100 ml of
acetonitrile is mixed successively with 5.0 g (28.7 mmol) of N-boce-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 NaHCOj solution as well as saturated NaCl solution.
The combined organic phases are dried (Na;SQy), 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,

27H), 1.63 (m, 2H), 1.35 (s, 9H).



| ) Production of 3-Am no-N-[3-(5-brono-2-chl oro-pyrimdin-4-ylamno) -
propyl | -benzenesul fonamde I N~ IN OOHHBr NH2 Asolution of 1.35 ¢
(2.99 mmol) of N-[3-(5-brono-2-chl ordd®yri m di n-4- 15 FEBRUARY 2007

yl am no) - propyl ] - 3-ni tro- benzenesul fonam de in 100 m of tetrahydrofuran is
m xed under argon at roomtenperature with 15 m of a 15% sol uti on of
Ti(Il11)CL in about 10% hydrochloric acid. After 17 hours, the reaction
solution is mxed again with 1 m of the Ti(Ill)d solution and stirred for
another 3 hours. The batch is nmade basic with 1IN NaCH solution and then
filteredh) Preductipnef Ne@iliromo-2-ehlgsorpirimiding4-y)-poepame-1g-dismipe  acet at e/ MeOH
(30 M/20 M) in each case. The filtrate is concentrated by evaporation in
a rot ar Hydveohturileor and then extracted with ethyl acetate (2x). The conbi ned
organi ¢ phases are washed with NaC solution, dried (Na2S™), filtered and
concentrated by evaporation. The remaining residue is purified by

chromat ography (di chl oronet hane/ MeCH 95:5, Flashmaster 11). 624 ng (1.48
nmol , corresponding to 49% of/T;\heory) of ke product is obtained.

NT SN

I
=~
I\I/Lﬁ/\/\mt

Br

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

MS: 265 (ES).



51 15 FEBRUARY 2007 'H NWVR (DVBO): 8.21 (s, 1H), 7.63 (t, 1H), 7.38 (t,

111), 7.13 (t, 1H), 6.97 (m 1 6.83 (m Ili), 6.71 , 2H) ,
3.32) (m 2H§, 2.;D5 (m 21(1) 1H235 (mSQ(H) Ex?’:mple 1. %55&53';1)@&%’&@ K

rac-15-Bronmo-4-thia-2,5,9-triaza-1(2,4)-pyrimdina-3(1,3)-

benzenacycl ononaphan-7-of -4, 4-dioxide HN\ I ~ ON "NHN ~N--'" OH Br A
solution of 150 ng (0.34 mmol) of 3-am no- N-[3-(5-brono-2-chl oro-

pyrim di n-4-yl am no) - 2- hydr oxy- propyl ] - benzenesul f onani de in
acetonitrile/water (9.0 nm /1.0 nmM) is added via a spray punp within 2.5
hours t dilaPrastuction niyV43i(3BiromodtchlexsepyaiinidinHeylaming)-propw]l-3mitsod uti on of
hydrochloric acid in dioxane (45 nl15 m /0.6 nil). After another 4 hours
under r diehzenesuifefamide bath is turned off, and the reaction solution is
stirred overnight at roomtenperature. The precipitate that is formed is
filtered off, washed with MeCN, and then dried in a vacuum 125 ng (0. 31
mml , corresponding to 91% of theory) of the product is obtained. 52 15
FEBRUARY 2007 'H NWMR (DMBO): 10.65 (br,111), 9,03 (s, 1H), 8.41(br, 1H),
8.22 (s, 1H), 7.93 i

N“ N

O 0
\// |
S\N/\/\N 3
H H

Br

NO

2

A solution of 530 mg (1.76 mmol) of N-(5-bromo-2-chloro-pyrimidin-4-yl)-
propane-1,3-diamine hydrochloride and 352 mg (1.60 mmol) of 3-nitrobenzenesulfonyl
chloride in 20 mi of acetone/6 ml of water is mixed at room temperature with 1 mi of
triethylamine. After 2.5 hours, the organic solvent is drawn off in a rotary evaporator.
After water (20 ml) is added, it is extracted with ethyl acetate. The combined organic
phases are washed with citric acid (10%), saturated NaHCO- solution as well as saturated
NaCl solution, dried (Na;S0s), 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 (1, 1H), 7.88 (t, 1H), 7.63 (t,

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



(m 1H), 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). Production of Internedi ate Products
According to Process Variant la If) 57 15 FEBRUARY 2007

3- Ami no- N-[ 3- (5- brono- 2-chl oro- pyri m di n- 4-yl am no) - 2- hydr oxy- propyl | -
benzenesul fonam de ~CI N'~IN OO S\H~H- OH Br NH2 A solution of 258 ny
(0.553 mmol ) of N-[3-(5-brono-2-chloro-pyrimdin-4-

yl am no) - 2- hydr oxy- propyl ] -3-nitro-benzenesul fonam de in 20 m of
tetrahydqi@fnplea)3i s mxed under argon at roomtenperature with 2.6 ml of a
15% solution of Ti(I11)CL in approximtely 10% hydrochloric acid. After 2

oot otﬁg"n‘%%ﬂ"?f“e}d‘s i §¥’3'§%?t‘h§’r Eagaaeide i ﬁ?""ﬁ"o"g}%ﬂmﬁéoﬂﬁgig( gl iCIchvvi th 1
M NaOH 2x with 50 53
15 FEBR . uklﬁég?anﬁl‘“%g] | te%@éi‘ﬁ ﬁ%/@éﬂf‘(“&‘b"ﬁf? 21)Smr)e o gachxc\émste. The

filtrate is concentrated by

A solution of 145 mg (0.33 mmol) of 3-amino-N-[3-(5-bromo-2-chloro-
pyrimidin-4-ylamino)-4-hydroxy-butyl]-benzenesulfonamide in acetonitrile/methanol/
water (9.0 ml/2.0 ml/1.0 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
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).



evaporation in a rotary evaporator and then extracted with ethyl acetate
(2x). The conbi ned organi ¢ phases are washed with NaCl solution, dried
(Na2SO™4), filtered and concentrated 38 evaporation. THFEBRMARYIG00Esi due
is purified by chromatography (dichloronethane/ MeCH 95:5, Flashnmaster I1).
155 ng (0.36 nmol, corresponding to 64% of theory) of the product is
obtained. 'HNWR (DMSO: 8.25 (s, 1H), 7.43 (t, 111), 7.36 (t, 1H), 7.13 (t,
1H, 6.96 (m 114), 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 Internediate
Products According to Process Variant 1b i N 111 LN IN N 1('(~Cl1L 'N'&N O
aimH&NH2 Br Br Br | (RS)mO O NN \ g~-N N\ HHBr (Rl)m

The racemate is separated preoperatively into the enantiomers by means of chiral HPLC:
Column: Chiralpak AD (20 pm}); 250 x 60 mm

Eluants: Hexane/ethanol 80/20 + 0.1% DEA

Flow: 100 mi/min

Detector: UV 280 nm

Temperature: Room temperature

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

Enantiomer (-): 59.1 min, 1.3 (-)-Enantiomer
Example 14

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

benzenacyclonenaphan-3°-amine- 4,4-dioxides

--o
uQ




NO2 54 15 FEBRUARY 2007 In the general fornulas, Rl, R5, B and in have the

nmeaning that is indicated under general formula |I. 1g) Production of
[ 3- (5-Brono- 2- chl oro- pyri m di n- 4-yl anbfo) - pr opyl | - car bAmFEBRUARY 2007
acid-tert-butyl-ester I N N/~\ i HH Br Asolution of 6.1 g (26.6 mmuol)

of 5-brono-2,4-dichloro-pyrimdine in 100 mM of acetonitrile is m xed
successively with 5.0 g (28.7 mmol) of N-boc-1, 3-di am nopropane and 4.5 ni
(32.4 mol ) of triethylamne and stirred for 3.5 hours at room tenperature.
The batch is diluted with 200 ml of ethyl acetate. It is washed with

sat ur at ed NafsoluS@l eftdeang (C1 1 mind)adiltbfchi?s - nigathal B8 ONAkA2,ap! ution as
wel | as saturated NaCl solution. The conbi ned organi c phases are dried

Cor r ospbrtiht DA E B peRT GRS aR e o ORI ER G i1 MIRLTHR, R (ovs0

0.2 (Sl ob o G 18 s s# bt BTl R apfolalp 2103

10% hydrochloric acid. After 67 hours, it is mixed again with 0.2 ml of a 15% solution
of Ti(IM)C in approximately 10% hydrochloric acid, and it is stirred for another 21
hours. The batch is made basic with 2N NaOH solution and extracted from ethyl acetate.
The combined organic phases are washed with NaCl solution and then filtered through a
Whatman filter and concentrated by evaporation. The residue that is formed is
recrystallized from methanol/diisopropyl ether. 24 mg (0.06 mmol, corresponding to

55% of theory) of the product is obtained.

'H.NMR (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).



55 15 FEBRUARY 2007 1h) Production of

N- (5- Brono- 2-chl or o- pyri m di n-4-yi) - propane- 1, 3-di am ne Hydrochl ori de HC
N-NYN' ~NH2 Br Asolution of 5.60g (13.7 mml) ofl5 FEBRUARY 2007

[ 3- (5- brono- 2-chl oro-pyri m di n-4-yl am no) - propyl!|-carbamc
acid-tert-butyl-ester in 150 m of acetonitrile is mxed wwth 25 mM of a 4
nol ar sol ution of hydrochloric acid in dioxane and stirred at room
tenperature. After 4 hours, the solvent is drawn off in a rotary

evapor a.or 1arlcjsthe residue is dried in a drying oven. 4.1 g (13.7 mol,
corresp ﬁﬂpﬁﬁ t'o 100% of theory) of the product is obtained. 'H NVR (DVSO) :

8. 26 7.9 5H) .. 3.42. 11), 2.79 2H), 1,96 2H). MS:
265 (Egﬁoj*‘!%ﬁﬁ%°ﬂ§§tgw®ﬁm4'i' ('25?938%;6@71&%4)'P§l'rpmld"t2-3(l,3)- (m 25

of N-[ 3- (5- Brono- 2- chl or o- pyri m di n-4-¥ll am no) - propyl ]-3-nitro-
benz enecbenztwacxcipnienaphane- 4M4-dioxide hydrochloride

NO,

HN ?=0

' HN
H/LN
H
Br HCI

A solution of 420 mg {0.90 mmol) of 3-amino-N-[3-(5-bromo-2-chloro-

pyrimidin-4-ylamino)-propyl]-5-nitro-benzenesulfonamide in acetonitrile/DMF (7.0
ml/3.0 ml) is added via a spray pump within 2 hours to a refluxing solution of
acetonitrile/4 molar solution of hydrochloric acid in dioxane (150.0 ml/2.5 ml). After
cooling, the precipitate that is formed is suctioned off. The filtrate is concentrated by
evaporation, and the residue 1s 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).



S\NW/A\NHHBr N A solution of 530 ng (1.76 mmol ) of

N- (5- br ono- 2-chl or o- pyri m di n-4-yl)- propane-1, 3-di am ne hydrochl ori de and
352 ng (1.60 mmol ) of 3-nitrobenzenes@&ifonyl chloride1s FEBRUARY 2007t one/ 6
m of water is mxed at roomtenperature with 1 m of triethylamne. After
2.5 hours, the organic solvent is drawn off in a rotary evaporator. After
water (20 m) is added, it is extracted with ethyl acetate. The conbi ned
organi ¢ phases are washed with citric acid (10%, saturated NaHCO3 sol ution
as well as saturated NaC solution, dried (Na2SO4), filtered and
Concenth%ﬂﬁéhﬁﬁ’ot%%ﬂfeﬂfa't@l’roﬁﬁA@:ofdﬂin{lﬂoPmNa?ﬁrnﬂﬁpondl ng to 87% of
theory) of the product is obtained. "HNWR (DVMSO: 8.48 (m 2H), 8.19 (m
2H), 8.00 (t, 1H), 7.88 (t, 1H), 7.63 (t, 1H), 3.30 (m 2H), 2.88 (t, 2H),
1.67 (m 2H). 57 15 FEBRUARY 2007 Exanple 1.3 Production of rac-15-

penzenady Preelns AL At Al ot o o m ey aop RS-

nitro-benzenesulfonamide

Cl
A
| Z s NH
N NN 2
H H
Br

A solution of 602 mg (1.28 mmol) of N-[3-(5-bromo-2-chloro-pyrimidin-4-
ylamino)-propy!]-3,5-dinitro-benzenesulfonamide in 10 mi 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 2 15% solution of
Ti(III)}C1 in approximately 10% hydrochlonc acid, and it is stirred for another 16 hours.
The batch is made basic with 2N NaOH solution and filtered. The filter cake is rewashed
with THF and water. The THF of the filtrate is drawn off on a rotary evaporator, and the
1esidue 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).



NLNHOHNN Il HBr HC A solution of 145 ng (0.33 nmnol) of

3-am no- N-[ 3- (5- bronp- 2- chl or o-

pyri m di n-4-yl am no) - 4- hydr oxy- but yl ] 8benzenesul f onam ti& FEBRUARY 2007
acetonitrile/nmethanol/ water (9.0 mM/2.0 M/1.0 M) is added via a spray
punmp within 3 hours to a refluxing solution of acetonitrile/water/4 nol ar
sol ution of hydrochloric acid in dioxane (45 mM/5 m/0.8 m). After another
14 hours under reflux, about 20 m of acetonitrile is drawn off in a rotary
evaporator. After cooling, the precipitate that is forned is suctioned off,
rewashed with water and diisopropyl ether, and dried. 97 ng (0.22 nmol,
corresponding to 67% of theory) of the product is obtained in the form of
hydr oc hpgydugifon oftN-y 1 Ddyativest0- 22 (s, 111), 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. M 414 (ES). 58 15 FEBRUARY 2007 The
racemate is separated preoperatively into the enantioners by neans of chiral

HPLC. Iumv [ Hal pak AD (20 m); 250 x 60 mm El uants: Hexane/ et hanol
80/ 20 + {PL4Y,HERAR

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

indicated under general formula I.



Flow. 100 m/mn Detector: UV 280 nm Tenperature: Room tenperature
Retention: Enantioner (+): 38.5 mn, 1.3 (+)-Enantiomer Enantioner (-):
59.1 min, 1.3 (-)-Enantionmer Exanpl e6d.4 Production of5 FEBRUARY 2007
15-Bronp-4-thia-2,5,9-triaza-1(2,4)-pyrimdina-3(1, 3)-

benzenacycl ononaphan- 35-am ne- 4,4-dioxides Nz HN\ I T~ O N -NHN 1 N
H Br 59 15 FEBRUARY 2007 A solution of 46 ng (0.11 mol) of
15-bronp-35-nitro-4-thia-2,5,9-triaza-1(2, 4)

pyri m di na- 3(1, 3) - benzenacycl ononaphane- 4, 4- di oxi de hydrochloride in 1 m of
THE is Egingpd28f roomtenperature with 0.4 m of a 15%solution of Ti(I11)Cl
I n approxi mately 10% hydrochloric acid. After 67 hours, it is m xed again
with 0.2 mM of a 15%solution of Ti(Il11)C in approxinmately 10%
hydrochloric acid, and it is stirred for another 21

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

benzenacyclononaphane- 4,4-dioxide

e
u Q

Br

A solution of 35 mg (0.09 mmol) of 1°-bromo-d-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 ul 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 methy! 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;SOy), 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.



hours. The batch is nade basic with 2N NaCH solution and extracted from
ethyl acetate. The conbi ned organic phases are washed with NaCl sol ution
and then filtered through a Watnan 64 1ter and concen5 EEBRUAR¥\ZOFr at i on.
The residue that is formed is recrystallized from nethanol/diisopropyl
ether. 24 ng (0.06 mml, corresponding to 55% of theory) of the product is
obtained. 'HNWR (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, 111), 5.42 (s, 2H), 3.30

(m 4H), f{ﬁl@k@ﬂé@) Mg 393 668 (m SR8 oF EERINRUrED 4B agpl e 1.5

Pr oducti on 0

15-Bro t -triaza-1(2,4)-pyrimdina-3(1,3)-
benzenggygﬁbﬁoéga@ﬁjp }11'93(’2 %Ii xi de hydrochloride NO/i O \ H O ~NI HBr
HCl A solution of 420 ng (0.90 nmmol) of 3-am no N[ 3-(5-brono-2-chl oro-

pyri m di n-4- :6{5[%!{5§ ‘propyl ]-5-nitro-benzenesul fonam de in acetonitril e/ DVF
(7.0

Production of 4-Oxo Derivatives

Process Variant 3a

(R)m
......_}.

Q
so.¢l W \\// ‘ \\// ’\
OH

o, o o,
NO (A

2 2

(RS)M (R1)m / l
O

/
i 3=0 Y /.\ I
1 L )W/'
|
CLc

NH,

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

under general formula I,



m/3.0 M) is added via a spray punp within 2 hours to a refluxing solution
of acetonitrile/4 nolar solution of hydrochloric acid in dioxane (150.0
m/2.5 mM). After cooling, the preciggitate that is faqsmEEBREARRDONEd of f.
The filtrate is concentrated by evaporation, and the residue is digested
wi th nethanol. 151 ng (0.36 nmmol, corresponding to 40% of theory) of the
product is obtained in the formof hydrochloride. "H NWR (DVBO) : 10.68 (s,
1H, 9.51 (s, 1H, 8.15 (m 4H, 802 (m 1H, 3.41 (m 4H),1.83 (m 2H.
VE: 42?%85{?%. 1 15 FEBRUARY 2007 Production of Intermedi ate Products
Accor di e%’ ocess Variant |la 1J) Production
of 3- Am no- N-[ 3- ( 5- br ono- 2- chl or o- pyri m di n4-yl am no) - propyl ] - 5-
ni tro-benzenesul fonamde ~CG N \ NY-HN~N" SNHZ H Br 1CN®2 A
solution of 602 np (1.28 mmol) of N-[3-(5-brono-2-chloro-pyrimdin-4-
Production of 1°-Bromo-9-o0xa-4-thia-2,5-diaza-1(2,4)-pyrimidina-3(1,3)-

benzenacyclononaphane-4,4-dioxide

N/gN "N
SN

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 m}/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;SOy), 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, 2K).

MS: 385 (ES).



yl am no) - propyl ] -3, 5-di ni tro-benzenesul fonam de in 10 nil of THE is m xed at
room tenperature with 4.2 ml of a 15%solution of Ti(Il1)Cl in

approxi mately 10% hydrochloric acid.6eAfter 2 hours, it5 FEBRUARY20897n with
3.0 nil of a 15% solution of Ti(lII1)d in approximtely 10% hydrochl oric
acid, and it is stirred for another 16 hours. The batch is nade basic with
2N NaOH solution and filtered. The filter cake is rewashed wth THE and
water. The THE of the filtrate is drawn off on a rotary evaporator, and the
residue is extracted fromethyl acetate. The conbi ned organi c phases are
filtered through a Whatman filter and concentrated by evaporation. 440 ng

ho5 ( ESrodncyfoRiot ERBRRRIRR Fyfidudit Kufralude et ?%&X%E@Pf)%‘éfi‘itatiieibkféé‘iﬁg NB:
Variant 2 (R). (R)m(Rs)m (R)m //0 HN~ | N SS0 0 i i=0 NRBtJ | kN
NH | E N-N

3a) Production of N-[3-(5-Bromo-2-chloro-pyrimidin-4-yloxy)-propyl]-3-nitro-

benzenesulfonamide

A solution of 272 mg (1.05 mmol) of N-(3-hydroxy-propyl)-3-nitro-
benzenesulfornamid in 5 ml DMF is mixed with 49 mg of a 60% dispersion of sodium
hydnde in mineral oil (1.22 mmol) and stirred for 5 minutes at room temperature. It is
mixed with a solution of 220 mg (0.97 mmol) of 5-bromo-2,4-dichloro-pyrimidine in 5
ml of DMF and stirred for another 2 hours. The batch is mixed with saturated NaCl
solution and then extracted with ethyl acetate (2x). The combined organic phases are
washed with NaCl solution, dried (Na,;SO,), filtered and concentrated by evaporation.
The remaining residue is purified by chromatography (hexane/ethyl acetate 1:1,
Flashmaster IT). 75 mg (0.16 mmol, corresponding to 16% of theory) of the product is

obtained.



NB lo~1 '"NY-HHR3 R3 In the general formulas, Rl, R3, RS, R8, B and m
have the neaning that is indicated under general fornmula |I. 63 15 FEBRUARY
2007 Exanple 2.0 Production of 67 15 FEBRUARY 2007

15- Bronp-5-net hyl -4-thia-2,5,9-triaza-1(2,4)-pyrimdina-3(1, 3)-

benzenacycl ononaphane- 4,4-dioxide HN\ TA OO N \-N/N H Br A solution
of 35 ng (0.09 mml) of 15-brono-4-thia-2,5,9-triaza-1(2,4)-

pyri m di na-3(1, 3) - benzenacycl ononaphane-4, 4-dioxide in 4 m DMSO is m xed at
room tenperature with 6 ng (0.15 mml) of a 60% di spersion of sodium
hydride in fHOURI (DMSH): 838ds, 11H) S48, 208 10 (mH) B (@S 1HY regg 7 | of
methyl i1odide is aq:l)ded)A tgr llfl) hour Es ZI-B |s[mxej(;eragtz§|n {llmjrth 6 ng of a 60%
di sper 0|I as well as 71x1 of nmethyl

i odi desdq Oi3ﬁ¢)d2}§n3 gﬁ ﬂ@éh%gﬁnﬁqﬁhe batch is diluted with ethyl

acetate and _4§§?E§¥|th saturated NaC solution. The conbi ned organi c phases
are dried ) :

3b) Production of 3-Amine-N-[3-(5-bromo-2-chlero-pyrimidin-4-yloxy)-propyl]-

L
V2 -

H.N S

2 \©/ \H/\/\O/K")

benzenesulfonamide

Br

A solution of 70 mg (0.16 mmol) of N-[3-(5-bromo-2-chloro-pyrimidin-4-yloxy)-
propyl]-3-nitro-benzenesulfonamide in 5 ml of THF is mixed at 0°C with 1.0 ml of a
15% solution of Ti(HI)Cl in approximately 10% hydrochloric acid. After 2 hours, the
reaction solution is mixed again with 0.2 ml of Ti(III)Cl 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
(NazS0y), 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.



(Na2SO4), filtered and concentrated by evaporation. The remaining residue is
digested with MIB ether. 10 ng (0.03 mmol, corresponding to 27% of theory)
of the product is obtained. 64 15 FEBRUARY 2007 'H NYFEBRBARY 2008 (s,
1H), 9.08 (m 1H), 8.02 (s, 11-1), 7.40 (m 4H), 3.44 (m 4H), 2.68 (s, 3M
1.95 (m 2H). MsS: 398 (ES). Production of 4-Oxo Derivatives Process
Variant 3a (gyym())mO 0 SQ2Cl \~ 8 (RAMO\S-0O R QR )S. HOH S(R H\ NO
(RSSM(RI)mdA OHNSO00%%mMO0Or" N NHSANO Y \/JN~E | H
TH-NMR (DMSO): 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 (m, ZH).

MS: 421 (ES).
Production of 5-Carboxamide Derivatives

Process Variant 4

5
T A T U.\ 0
~

(F‘p)m Hl
NO, ! (R

2

B (RY,,

N/N

HN S—-—O
® ij
(H‘)

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

general formula I.



R O9 (R) RRNH2 mIn the general fornulas, Rl, R3, R5, B and m have the
meaning that is indicated under general formula |I. 65 15 FEBRUARY 2007
Exanpl e 3.0 Production of 69 15 FEBRUARY 2007

15- Br onp- 9- oxa- 4-t hi a- 2, 5-di aza- 1( 2, 4) - pyri m di na- 3( 1, 3) -

benzenacycl ononaphane-4,4-dioxide Pt N N> kf,t,OBr A solution of 30 ny
(0.07 mol ) of 3-am no N-[3-(5-brono-2-chloro-pyrimdin-

4-yl oxy) - propyl ] - benzenesul fonanm de in acetonitrile/DVBO (9.5 mM /0.5 m) is
added via a spray punp within 2 hours to a refluxing solution of
acetonlﬁrﬁy@%mter/4 nmol ar solution of hydrochloric acid in dioxane (22.5
mi12.5 3 m). After another 16 hours, the acetonitrile is drawn off in
a rotary evaporator, and the residue is mxed with 1 M NaHCO3 sol ution. It
is extracted with ethyl acetate (2x). The conbi ned organic phases are dried

(Na2804; filtered and concentrated by evaporatjon. The residue that is
uction of N-tert-Butyl-4-thia-2,5,9-triaza-1(2,4)-pyrimidina-3(1,3)-

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

”\”/—>
N

H

A solution of iSO mg (0.32 mmol) of 2-chloro-4-[3-(3-nitro-
benzenesulfonylamino)-propylamino]-pyrimidine-5-carboxylic acid-tert-butylamide in
10 m! of THF is mixed under argon at room temperature with 1.6 ml of a 15% solution of
Ti(HI)Cl in approximately 10% hydrochloric acid. After 17 hours, the reaction solution
is mixed again with 0.3 ml of Ti(III)Cl solution and stirred for another 4 hours. The
batch is made basic with 1 M NaOH solution and then filtered. The filter cake is
rewashed 2x with 50 ml of ethyl acetate/MeOH (30 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;SQy), 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.



obtained is purified by chromatography (DCM EtCH 9:1). 8 ng (0.02 mmol,
corresponding to 30% of theory) of the product is obtained. 'H NVMR (DVSO) :
10.23 (s, 1H), 9.08 (in, 1H), 8.41 (s/011-1), 7.88 (br 1SHEBRUZRY 2007 3H),
4.58 (m 2H), 3.30 (m 2H), 2.07 (m 2H). Ms: 385 (ES). 66 15 FEBRUARY 2007
Production of Internmedi ate Products According to Process Variant 3a 3a)
Production of N-[3-(5-Brono-2-chloro-pyrimdin-4-yloxy)-propyl)-3-nitro-
benzenesul fonamide NIN OO~ GNSI \ \N~/\AQy Fi [/ Br A solution of
272 mg (1.05 mol ) of N-(3-hydroxy-propyl)-3-nitro benzenesul fonamd in 5 m
DMF is mxed wwth 49 ng of a 60% di spersion of sodium hydride in m ner al
oil (1.22 mol) and stirred for 5 mnutes at room tenperature. is mxed

with a sol ut hpiak BRESAS6Y @ THTIAS (sofHbsBLENE shstsclibprask e/rl mi dine in

5 m of DWF and stirr for "an hour s. 1S mX dwlth

sat ur at gg%,r gan ﬁ@hy% 513@69(91 Qﬁs r3asq)t(gld zy)tlhséa(tnp)élﬂ)acet ate (2x). The

conbi ne ases are”
MS: 405 (ES)

Production of the Intermediate Products According to Process Variant 4

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

X

N IN
AN
Cl
0 Ci

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

84 % of theory) of the product is obtained.

"H-NMR (DMSOY): 9.11 (s, 1H)



washed with NaC solution, dried (Na2SO4), filtered and concentrated by
evaporation. The remaining residue is purified by chromatography

(hexane/ ethyl acetate 1:1, Flashnmastet [1). 75 ng (0. 15 FEBRUARY 2@pondi ng
to 16% of theory) of the product is obtained. 67 15 FEBRUARY 2007 ~H NWR
(DMSO: 8.66 (s, IM 847 (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). MsS: 451 (ES). 3b) Production of
3- Ami no- N-[ 3- (5- brono- 2-chl oro- pyri m di n-4-yl oxy) - propyl ] -

benzenesul f onam de I NN \1 1] HZN\ S\N~\OY HBr A solution of 70 ng
(0.16 mol ) of N-[3-(5-brono-2-chloro-pyrimdin-4-yl oxy) -

propyl]- 3 nitro benzenesul fonam de in 5 mM of THE is mxed at 0OCwith 1.0 m

Artor 2 ERERToPLa Dibhiblo. plrinfuaesian i Elda HuNARERE T © PO <
Ti (11 I)CI solution and stirred for another

CI

N/N

P

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 terz-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, 1H), 8.34 (s, 1H), 1.36 (s, 9H)



hour. The batch is made basic with 1N NaOH solution and then filtered. The
filter cake 1is rewashed 2x in each case with 50 ml of ethyl acetate/MeOH
(30 m/20 mM). The filtrate is concerrated by evapor g5 FPBRUARY QDT Y
evaporator and then extracted with ethyl acetate (2x). The conbi ned organic
phases are washed with NaCl solution, dried (Na2SO»4), filtered and
concentrated by evaporation. The remaining residue is purified by

chromat ogr aphy (hexane/ ethyl acetate 1:1, Flashmaster I1). 32 ng (0.08 nmol,
corresponding to 49% of theory) of the product is obtained. 68 15 FEBRUARY
2007 ' HeNVR2{(WWi0)H4-[B(Britésbenzehesnforidarhine)-prpylainikd) pyrintitine-H. 96 (m 1H),
6.81 (m 1H, 6.68 (m 1H), 5.54 (s, 1H, 4.39 (m 2H), 2.96 (in, 2H),1.87

(m 2H). I\/Béaﬁggﬁg,%}d_ gﬂy jap of 5-Carboxami de Derivatives Process
Variant 4 C1 (R mO\SO(RS/omO\/ON~N HNHZ SANNNO (RYmMHH I ~R)
0 H MNX2
1
N/ N

\V/ NP
Y

A solution of 0.95 g (3.83 mmol) of 2,4-dichloro-pyrimidine-5-carboxylic acid-

NO

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 ¥-(3-amino-propyl)-3-nitro-
benzenesulfonamide in 9 ml of THF/0.55 ml of triethylamine. After 19 hours, the
precipitate that is formed is suctioned off and washed with ethyl acetate. The filtrate is
spun in, and the residue that is formed is purified by chromatography (hexane/ethyl
acetate 2:1, Flashmaster II). 0.79 g (1.67 mmol, corresponding to 44% of theory) of the

product is obtained.

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

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



(RS m (RI)mCCl HN SOO (R5)mO O N _N NHEI \ \SS-HHHYN ANN (R)mO
H HNH2 NOH In the general formulas, Rl1, R5, B and m have the neani ng

that is indicated under general forntda |I. 69 15 FEBRUHAREBRWARYROOT! e 4.0
Production of Ntent-Butyl-4-thia-2,5, 9-triaza-1(2,4)-pyrimdina-3(1,3)-
benzenacycl ononapl t ane- 15- car boxami de-4, 4-dioxide HN\ | I1$~ ON'" "N HN N
H NO

Production of 5-Cyano Derivatives

Process Variant 5

c j'\
A (R

2
9, o O NZ N V3 7
Y | S
SN X N N N
# H /l< —— H H
0 N
H

CN
(R

o (RN, NO,

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

general formula I.



H A solution of 150 ng (0.32 mmol ) of 2-chloro-4-[3-(3-nitro-

benzenesul f onyl am no) - pr opyl am no] - pyri m di ne-5-car boxylic
acid-tert-butylamde in 10 m of THE74s m xed under an@drEBRUARY 2007
tenperature with 1.6 m of a 15%solution of Ti(lI11)Cl in approximtely 10%
hydrochloric acid. After 17 hours, the reaction solution is mxed again
with 0.3 nil of Ti(lll)Cl solution and stirred for another 4 hours. The
batch is nade basic with 1 M NaCH solution and then filtered. The filter
cake is rewashed 2x with 50 m of ethyl acetate/MeOH (30 mM /20 m) in each
case. Thga is concentrated by evaporation in a rotary evaporator
and t hen ex ract ed with ethyl acetate (2x). The conbi ned organi ¢ phases are
dried (Na2SO4), filtered and concentrated by evaporation. During
concentration by evaporation, a colorless solid precipitates, which is

filtered off and corr. pond| ng to 18%of t heory) of
t he prog‘aﬂ“¢9nasf’;Cm4wg%5§’gEBmgﬁ$%wml NU3YDVBO) : 9.95 (s, 1H),
9.45 (s, 1H), 8.82 (t, 1H), 8.49 (s, 1H, 7.78 (t, 1H), 7.58 (s, 111), 7.38
(m 3H) bemwy@mom»hansfiﬂedmﬂezkl) 1.86 (m 2H) MS: 405 (ES) Production
of the Internedi ate Products According to Process Variant 4 4a) Production
of 2,4-Dichloro-pyrimdine-5-carbonyl Chloride NJ N

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(II[)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 ml/20 m}) and 70 m! of ethyl acetate/MeOH/IN NaCH (40 ml/
20 mi/10 ml). The filtrate is concentrated by evaporation in a rotary evaporator and then
extracted with ethyl acetate (2x). The combined organic phases are dried (Na;SOy),
filtered and concentrated by evaporation. During concentration by evaporation, the
product precipitates as a colorless solid, which is filtered off. 30 mg (0.09 mmol,

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



Cl OC A suspension of 21.7 g (139 nmmol) of 2, 4-di hydroxy-5-carboxylic
acid- pyrimdine, 96.7 g (463 mmvol) of phosphorus pentachloride and 33 m
(348 mmol ) of phosphoroxyde chloride7bs stirred for 515FEBRUARYIHID7 Aft er
cooling, the reaction mxture is concentrated by evaporation in a rotary
evaporator. The residue that is formed 1is purified by vacuumdistillation
(Kpo. I nmbar: 68C). 24.9 g (117 mmol, corresponding to 84 % of theory) of the
product is obtained. 1HNWR (DMSO: 9.11 (s, 1H) 71 15 FEBRUARY 2007 4b)
Producti on OH-RMR (DMSORM0:29YE, TH)M9. D@1 R BBOXY | 1HD), 8¢5 fhrl glygt yl am de Cl
Nl ~kN C "~/ A@sol U?I on ?:)(f gl) 85 655( 1%7 5)(erer}|9) of Cor} £41

2, 4-di c@} ,ﬁn3q11)n§3@s\xfaﬂ@oml_;(mcm)orl de in 125 M of THE is cooled to
- 15C. S sIo ymxe th“a solution of 13.2 m (124.5 ol ) of
tert-buyl amh? % .4 m (125.7 mmol ) of triethylamne in 50 m  of THF,
so that the errpera re of the reaction mxture remains |less than -10C It
is stirred for another 2 hours at -10C, then the cooling bath is renoved,
and the reaction



m xture is heated to roomtenperature while being stirred. After 1 hour, the
precipitate that is fornmed is filtered off, and the filtrate is conpletely
concentrated by evaporation. The resiglue that is obt ai5 EEBRUARYIZ00Zd by
chromat ogr aphy (hexane/ethyl acetate 4:1). 14.01 g (56.6 nmol,
corresponding to 50% of theory) of the product is obtained. 1H NVR (DVSO) :
8.81 (s, 1H), 8.34 (s, 1H),1.36 (s, 9H) 72 15 FEBRUARY 2007 4c)

2- Chl oro-4-[3-(3-nitro-benzenesul f onyl am no) - propyl am no] - pyri m di ne- 5-
carboxylic acid-ten-butylamde I NJ, IN 0/ HH SSNW/\NOH NX A

sol ut i oPro@hictfbnT Iatehedia td PRIdIcH A céortinl I P1ocEss Maridnt 8i ne- 5- carboxylic acid-
tert-butylamde in 6 M of THE is m xed at room tenperature while being
stirred with a suspension that consists of 1.00 g (3.86 mml) of .

N- (3-am no-propyl )-3-nitro benzenesul fonamde in 9 mM of THE/ 0.55 m of

triet hygafi‘m rﬁbd!’fgtitogrof }V?[3b&%[?lbn§-§-ecyano-pyrimidin-4-ylamino)-propyl]-S-nitro-

benzenesulfonamide
Cl
PR
0 N N
\\S// ~ I
N N
H H

CN

125 mg (0.27 mmol) of 2-chloro-4-{3-(3-nitro-benzenesulfonylamino)-
propylamino}-pyrimidine-5-carboxylic acid-terz-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 (1, 1H), 7.88 (t, 1H), 3.30 (m,

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



precipitate that is fornmed is suctioned off and washed with et hyl

The fi

chr omat ogr aphy (hexane/ et hyl

mol ,

(DVBO) :

Itrate is spun in, and the residue that is fornmed is purifi

corresponding to 44% of theory) of the product is obtained.

1H), 7.85 (t, 1H, 3.30 (m 2H), 2.87 (m 2H), 1.68 (m 2H), 1.36
15 FEBRUARY 2007 Production of 5-Cyano Derivatives Process Variant 5 ci L

8.74 (t, 1H), 8.47 (m 3H), 8.18 (dd,111), 8.04 (t, 1H), 7.

acet ate.
ed by

acetate/2:1, Flashnmaster1d FEBRUARYRQOY. 67

" H NWVR
98 (s,
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In the general formulas, R*> and B have the meaning that is indicated under

general formula 1.



| /O(RS)mMO 0 /" Ni 'N HN\ OS X111\ NH~g H\ ~i NNCN T" g 1 (R-)mH

NHz OCN In the general formulas, R, R5, B and m have the neaning that is
i ndi cated under general formula |I. 74815 FEBRUARY 200715 ERRBRARYS 2007
Production of 15-Cyano-4-thia-2,5,9-triaza-1(2,4)-pyrimdina-3(1, 3)-
benzenacycl ononaphane 4,4-dioxide O HN\ S O H ~NYIN H CN

Example 6.0

Production of Is-Bromo-4-thia-2,5,8-triaza-l(2,4)-pyrimidina—3(4,2)-

thiophenacyclooctaphane-4,4-dioxides

A solution of 170 mg (0.41 mmol) of 4-amino-thiophenylene-2-sulfonic acid-[2-
(5-bromo-2-chloro-pyrimidin-4-ylamino)-ethylj-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 stirzed 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 (1, 1H), 2.91 (m, 4H)



A solution of 100 nmg (0.25 mol ) of N-[3-(2-chl oro-5-cyan-pyrimdin-4-

yl am no) - propyl ] -3-ni tro-benzenesul fonamde in 10 mM of THE is m xed under
argon at roomtenperature with 1.2 nf8of a 15% sol uti 5 FEEBRUARN 30T7 i n
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 m of ethyl acetate/ MeOH (30
m 120 m) and 70 m of ethyl acetate/ MeOH 1IN NaCH (40 ml/ 20 m /10 n]). The
filtrate is concentrated by evaporation in a rotary evaporator and then
extracted w MS: BIhES)acetate (2x). The conbi ned organi c phases are dried
(Na2SO™4), filtered and concentrated by evaporation. During concentration by
evaporation, the product precipitates as a colorless solid, which is
filtered off. 30 ng (0.09 mmol, correspondi ng to 36% of theory) of the

product R, 10.29 (s, 1H), 9.29
(s, 1i@@@&?&fﬁ%ﬂé@%hﬁﬁﬁui%o?&% o ﬁ? ﬁma?)‘ss (m 3H. 3.30 (m
4H) , 1 85 (m 2H) WMs: 331 (ES) 76 15 FEBRUARY 2007 Production of

I nt er medi at e Products According to Pr ocess Vari ant 5 5a) Production of

N-13-(2- Ior05 ano-pyrim.din -nitro-
benzege n(ﬁ IQ%ltro-thwphene-Zysu onyl hlonde ¥A} and 5-Nitro-

thiophene-2-sulfonyl Chloride (B)

NO,
s
C*\ﬂ e N o
,/S\\ 5 0/\0
0 0
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
MgSO0,, 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 (4, 1H, A), 7.18 (4, 1H,

B)



NN N S\H'"~~-HCN N2 125 ng (0.27 mmol ) of

2-chl oro-4-[3-(3-nitro-benzenesul f onyl am no) -

propyl am noj - pyri m di ne-5-carboxylic & d-tert-butyl amideFEBRUARY 2007h 4 m

of thionyl chloride and stirred under reflux for 19 hours. The reaction

m xture is concentrated by evaporation. It is mxed with water and tol uene

and evaporated to the dry state in a rotary evaporator. 110 ng (0.27 mol,

corresponding to 100% of theory) of the product is obtained. 1H NVR (DVSO) :

8.50 (m 4H), 8.19 (d, 111), 8.01 (t, 111), 7.88 (t, 111), 3.30 (m 211),

2. 87 (mo6bH) Productionwf [22(4-Nitra-thicplicRBRsalfenglagiino)Retbylicartamioicidhi ophene

Derivatives Process Variant 6a SSNe\N OJLES O S HHONO2NXx C N 'N
tert-butylester (A) and [2-(5-Nitro-thiophene-2-sulfonylamino)-ethyl}-

carbamic acid-tert-butyl-ester (B)

NO,
0 0
S A xS SR e
07 SN >s< s 0~ NN S8 87 o,
H o’ Yo H o’ Yo
A B

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

in a ratio of 1/1 is obtained.

'H-NMR (DMSO): 9.02 (d, 1H, A), 8.85 (t, 1H), 8.15 (m, 2H), 8.02 (4, 1H, A),

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



OO0\ SOO~ \" HH \ SSHNHZ ~SBr N 02N CI OHN Z S=0 O O ~~ NAN
NLN NHF- "SSN, BJ N\ HNHH HBr In the general formulas, R3 and B
have the neaning that is indicated ungler general fornm$ #EBRURRYRFHFBRUARY

2007 Exanple 6.0 Production of
15-Bronp-4-thia-2,5,8-triaza-1(2,4)-pyrimdina-3(4,2)-
t hi ophenacycl ooct aphane-4, 4-dioxides _S O
6¢c)  Production of 4-Nitro-thiophene-2-sulfonic Acid-[2-(5-bromo-2-chloro-
pyrimidin-4-ylamino)-ethyll-amide (A) and 5-Nitro-thiophene-2-sulfonic

Acid-[2-(5-bromo-2-chloro-pyrimidin-4-ylamino)-ethylj-amide (B)

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-tert-butyl ester at a ratio of 1/1 is mixed with 9 ml of TFA and stirred for
2.5 hours at room temperature. The reaction mixture is concentrated by evaporation in a
rotary evaporator and mixed with water and 1N NaOH (pH 13). 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 ml of triethylamine (7 mmol) in 3 ml of acetonitrile. After 16 hours, the
reaction mixture is concentrated by evaporation in a rotary evaporator, and the remaining
residue is purified by chromatography (hexane/ethyl acetate 2:1, Flashmaster II). 0.87 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.



HN/ / Il "O NI ~NNH N H Br Asolution of 170 ng (0.41 mmol) of

4- am no-t hi ophenyl ene- 2-sul foni ¢ aci d-[ 2-

(5-brono- 2-chl oro-pyrim di n-4-yl am nog2zet hyl ] - am de i n18GFEERRUBIRY efpAat er
(12.0 M /1.5 m) is added via a spray punp within 2 hours to a refl uxing
solution of acetonitrile/water/ 4 nolar solution of hydrochloric acid in
dioxane (64 m/7 mM /0.8 m). After the addition 1is conpleted, the reaction
m xture 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 (2x). The conbi ned organi c phases are
filtered through a Watman filter and concentrated by evaporation. The

| 4, Mg i 41 0.11
remi i ng 1 e uiR (M) BBk R £ OB B 55 08APK) sidieran A Y (O

mol ,
(D50 9.65 6% Him 5 %ﬁgd<zz@9&>§%’6§gmﬁéé£t\#%w e Bha il [ osust on

of Interrredl ate Products According to Process Variant 6a
4H, A+B

MS: 4.42 (ES)

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

ylamino)-ethyl]-amide

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



6a) Production of 4-Nitro-thiophene-2-sulfonyl Chloride (A) and 5-Nitro-
t hi ophene-2-sul fonyl Chloride (B) NO2 GO S\O/ S\ CSS N2 AB A

solution of 25 g (137 mmol) of thiophgge-2-sul fonyl chhsFBRBRUARX2007 of
di chl oronethane is slowy added in drops to 98 nml 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 with dichloronethane (2x). The
conbi ned organi c phases are dried on MgSO4, filtered, and concentrated by
evapor at i on. g (105 mml corresponding to 77% of theory) of a m xture

of products d Bin ratio of 2/1 is obtained. ' 8.63 (d,
1H, A), Cqﬂc%m(‘%fﬂ’yl aP‘E)mﬂ? f(’ﬂd“ellﬂ?“%@w by Cﬁsowéiogfmy H\%a% FEBRUARY
2007 6b) Production of [2-(4-Ntro-thiophene-2-sulfonylam no) -ethyl]

- car bankestaie il d)-t Eiéimp (143 @gxoérco(rpgpoaqth to 32% of theory) of the product is

[ 2-(5-N tro-thi ophene-2-sul fonyl am no)-ethyl]- carbamc

aci d-t epbtatned.yl -ester (B) 'l N2 O\H~ S\ SOANNSNOZ

'H-NMR (DMSO): 8.21 (s, 1H), 7.82 (t, 1H), 7.65 (t, 1H), 7.03 {d, 1H), 6.31 (d,
1H), 5.21 (br, 2H), 3.4 (m, 2H), 3.02 (m, 2H).

MS: 412 (ES)

Production of Intermediate Products According to Process Variant 6b

Az,
L= \A‘J\k‘*’* kfk/.\w

“’ l

S
o,m"f

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

formula 1.



OOHOOAB 2.8mM (20 mol) of triethylam ne is added to a sol ution of
2.27 g (10 mmol) of a mxture of 4-nitro-thiophene-2-sulfonyl chloride and
5-nitro-thi ophene-2-sulfonyl chlorid84in a ratio of 215 FEBREHARYa2007 64 ¢
(10 mmol ) of (2-am no-ethyl)-carbamc acid- tert-butyl ester in 40 m of
acetone and 10 ml of water. The reaction m xture is stirred for 3 hours at
roomtenperature, and then the acetone is drawn off in a rotary evaporator.
After water (20 m) is added, it is extracted with ethyl acetate (2x). The
conbi ned organic phases are filtered through a Whatman filter and

concent 16et Bdodnetien apbNatro dhiophénes swfonic AcidrBi(5-bromwesgidoxti-ng t o 75% of
theory) of a mxture of conpounds A and B in a ratio of 1/1 is obtained.

" H NWR PNEQX:-QQ&] A and5-N d, 1H A
7.63 (d@ 1H, g) 4 l‘(g(p rl»b‘y ; )mde.g(ﬁa n% 8%1)’1-TD thi%%ﬁfgmui%tgc A%‘:'LQ%S( FEBRUARY)

2007 6 | f oni c

Aci d- [2(@( Eﬁtr%!n%m&a I(;.rm;kaig!ﬁp%nghbﬁpx% gr%%‘r{gﬁj ethyl]-am de (A and

5-Ni tro-thi ophene-2-sulfonic Acid-

[ 2- (5-brono-2-chl oro-pyriinidind-ylamno)-ethyl] -amde (B) CL i NO2 ~Nfl \

N N
Cl

A |
N~ SN /1
I N N SN 0. ,0
o N/\/\N/S S I _ \\S// S NO
H H \ / NN :
Br H H \ /
N02 Br
A B

A solution of 995 mg (3.3 mmol) of N-(5-bromo-2-chloro-pyrimidin-4-yl1)-
propane-1,3-diamine hydrochloride and 700 mg (3.1 mmol) of a mixture of 4-nitro-
thiophene-2-sulfony! 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 mi (14.4 mmol)
of triethylamine. After 15 minutes, the organic solvent is drawn off on a rotary
evaporator. It is mixed with 150 mli of ethyl acetate and washed with citric acid (10%),
saturated NaHCO; solution, as well as saturated NaCl solution. The organic phase is
dried (Na;S0,), 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): 5.00 (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, 4H), 2.90 (m, 4H), 1.75 (m, 4H).



N*S\ S~S~SN®2 IBr Fi O-\OBr Fi O-\OAB 2.659g (7.54 mvol) of a

m xture of [2-(4-nitro-thiophene-2-sulfonylam no)-ethyl]- carbamc
acid-tert-butyl ester and [2-(5-nitro85hi ophene-2-sul f thFEBRVARY2007 ] -
carbam c acid-tert-butyl ester at aratio of 1/1 is mxed with 9 m of TFA
and stirred for 2.5 hours at roomtenperature. The reaction mxture 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
organi ¢ phases are filtered through a Whatman filter and concentrated by
evaporati on. The remaini ng resi due is purified by chronatography

(dichlo han 1:1) rude uct | S obtained is taken up
in 3 m {ﬁ%quﬂq@sgng thrSg %Pﬂtélwpmgsl 37 g (3 mol) of

5- br ono- 2,4 dICh| oro- pyrimdi ne/l m of triethylamne (7 mol) 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
by chr oPmtesgiVaplapt Thexane/ et hyl acetate 2: 1, Flashmaster 11). 0.87 g (1.97
mol , corresponding to 26% of theory) of a m xture of regioisonmers A and B
ina ratio of 10/6 is obtained. 82 FEBRUARY 2007 'H NMR (DWVSO : 8.98

(d, 1H, A), 8.50 (t, 1H, B), 8.32 (t , A) 8.20 (s, 2H A+B), 8.05 (d,
1H, B), 7.98 (d, 1H, A), 7.63 (m , 3.47 (m 4H, A+B), 3.20 (m
OH (o} N NH,
- (;r v
NO, NO,
NH Cl

0 0O
N NF

H\N/S S\N/R’
As y
HN 0 R
Ao A
%N K‘)\
R3

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

general formula 1.



4H, A+B) MS: 4.42 (ES) 6d) 4-Am no-tli ophene-2-sulfonic

aci d-[ 2-(5-brono-2-chloro-pyrimdin-4- ylamno)-ethyl]-amde C NHZ N N N
H\ p SipS If Asolution of 600 ng 8&.35 nmol) of a NHREBRUARY 2007
4-nitro-thiophene-2-sulfonic acid

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

aci d-[ 2- (5-brono-2-chl oro-pyrimdin-4-ylam no)-ethyl]-amde (ratio 10/6) in
40 mM of THE is m xed under argon at roomtenperature with 6.4 m of a 15%
sol uti OF hple7g!11)C in approximately 10% hydrochloric acid. After 46

hour s, ﬁe Peaé lon solution is mxed again with 2.0 m of Ti(llIl)Cl
solution and stirred for another 7 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/NeOH (30 i /20 m'?j‘!i n each case. The filtrate is

concent Prrdugtion o i xBsomeiNN'dimethylhd-axa-2 Sdipen- HE2 M -pxrmidinar3 &R-r acted with
ethyl acetate (2x). The conbi ned organi c phases are filtered through a
What manbénzenanyclanon:ghaas3EEBRIsaHyn Boide

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 (q, 1H), 4.55 (br, 2H), 3.42 (br, 2H), 2.45 (m, 6H), 1.91 (m, 4H).

MS: 521 (ES).



concentrated by evaporation. The residue is purified by chromatography
(hexane/ ethyl acetate 1:4). 178 ng (0.43 mmol, corresponding to 32% of

t heory) of the product is obtained. 8+ NVR (DVSO : 8. FEBRUARY 20032 (t,
1H), 7.65 (t, 1H), 7.03 (d, 111), 6.31 (d, 1H), 5.21 (br, 2H), 3.44 (m
2H), 3.02 (m 2H). MS: 412 (ES) Production of Internedi ate Products

According to Process Variant 6b NLN NLN ~ ONN~~ ~1 Nf BJ Hok | RH
j BIN I OO~ N N HSANIIIla HH 02N In the general formulas, R3
and B have the neaning that is indicated under general fornmula I. 84 15

FEBRUARB&azifjfle¢'7.16e) Producti on of 4-Nitro-thiophene-2-sulfonic
Aci d-[ 3- (5- bronp-2-chl oro- pyrimdin-4-ylam no)-propyl]-amde (A and
5-Ni tro-thi ophene-2-sul fonic Acid-|[ 3-

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

benzenacyclononaphane

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
(MgSO0,), 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.

IH.NMR (DMSO): 9.31 (s, 1H), 8.82 (s, 1H), 8.01 (s, 1H), 7.37 (br, 1H), 7.02 (¢,

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



(5-brono-2-chl oro-pyrimdin-4-ylamno)-propyl]-amde C N \NONN 0 -1\
Vi VS I/ M\NNSO ~~\HSSNO2 HZ Br HHN® Br AB A solution of
995 nmg (3.3 mml) of N-(5-brono-2-chlg&go-pyrimdin-4-y{5 FEBRUARY 2007
propane-1, 3-di am ne hydrochloride and 700 ng (3.1 mol) of a m xture of
4-nitro- thiophene-2-sulfonyl chloride and 5-nitro-thi ophene-2-sulfonyl
chloride at a ratio of 1/1 in 40 m of acetone/10 m of water is m xed at
roomtenperature with 2 m (14.4 nmol) of triethylamne. After 15 m nutes,
the organic solvent is drawn off on a rotary evaporator. It is mxed with
150 m of etp‘)sl_ gc te and washed with citric acid (10%, saturated NaHCO3
sol ution, as vve?' S/saturated NaCl solution. The organic phase is dried
(Na2SsO™4), filtered and concentrated by evaporation. 860 ng (1.9 nmol,

Production of Intexmediate Products Aecording to Process Variant 7

7a)  Production of 2-[4-(3-Nitro-phenoxy)-butyl]-isoindole-1,3-dione

O\N\N
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 stitred 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 (MgS0Oy), 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 (1, 1H), 7.18 (dd, 1H), 4.06

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



corresponding to 62% of theory) of a mxture of products A and B at a ratio
of 1/1 is obtained. 'HNWR (DVMBO: 9.00 (d, 1H, A, 8.39 (t, 1H), 8.20 (m

4H), 8.12 (d, 1H, B), 8.02 (d, 1H Agg 7.68 (t, 1H), {5FEBRUARY 2607 3. 30
(m 4H), 2.90 (m 4H), 1.75 (m 4H). 85 15 FEBRUARY 2007 Production of

Oxa- phanes and I ntroduction of Sul fanoyl G oupings Process Variant 7 OH\ O
N\ NHz N2 N2 N2 NHz & Noz & \ NNNLN IIl /J ~HRa OH 0 OOe
/I NS SAN'RHN\ | OR\N I R HN\ AN N-N (~/e~/~ n H

7b)  Production of 4-(3-Nitro-phenoxy)-butylamine

0\/\/\
NH,
NO,

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 (CDCLs): 7.79 (dd, 1H), 7.71 (t, 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-chlore-pyrimidin-4-yl)-[4-(3-nitro-phenoxy)-

X

N N

OV\/\N*\')
H

Br

butyl]-amine

NO



N/ I/ // 1HI aH RRaln the general fornmulas, R3, R3, R9 and B have
the nmeaning that is indicated under general forrmula I. 86 15 FEBRUARY 2007

Exanple 7.0 Production of 90 15 FEBRUARY 2007
15- Brono- N, N - di net hyl - 4- oxa- 2, 9-di aza- 1( 2, 4) - pyri m di na- 3(1, 3) -
benzenacycl ononaphane- 34, 36-di sul fonam de -a\ll -; 0S S~ o HHNNao N N

~H Br 10 ml of chlorosulfonic acid is mxed carefully with 75 ng of
phosphorus pentachl oride while being cooled (4C). 60 ng (0.18 mmol) of
15- brom 4- oxa- 2, 9- di aza-1(2,4)-pyrimdina-3(1, 3)-benzenacycl ononaphane is
added, and it is stirred for 3

A solution of 2.28 g (10 mmol) of 5-bromo-2,4-dichloro-pyrimidine and 1.4 ml of
triethylamine (10 mmol) in 32 m! of acetonitrile is mixed at 4°C while being stirred with
a solution of 2.1 g (10 mmol) of 4-(3-nitro-phenoxy)-butylamine 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
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 (CDCls): 8.11 (s, 1H), 7.81 (dd, 1H), 7.71 (t, 1H), 7.4 (t, 1H), 7.20 (dd,

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

7d)  Production of 4-(3-Aminro-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



hours at roomtenperature. The reaction mxture is added carefully to ice
water and stirred for 1 hour. The solid that is fornmed is suctioned off and
taken up in 1 m of THF. It is mxedgpth 2 nm of a sebREBRUARYROOW | am ne
in ethanol, and it is stirred for 12 hours at roomtenperature. The
reaction mxture is concentrated by evaporation, and the remaining residue
is purified by chromat ography (dichloronethane/nmethanol 1:1). 8 ng (0.02
nmol , corresponding to 10% of theory) of the product is obtained. 'H NWR
(DVBO): 9.43 (s, 1H), 9.17 (s, 1H), 8.15 (s, 1H), 8.03 (s, 1H), 7.95 (q,

1H, 7.7 t 55(rmp- A2 (br, 2H), 2.45 (m
6H), 1. QY%P%'S Iﬂﬁﬁ?d 15,%&5@ ?fég(’.“)@ml%'i’ EHL%JIJJK?Q#})%WO%&PJMC "7.1 Production
of 15-Brqno-4-oxa-2, 9-diaza-1(2,4)-pyrim.dina-3(1, 3%,— benzenacycl ononaphane
H-N \  REER3-p Rows, the reaction sqiytion ivigasomixgd with OZbmppbTiIIHEL solution’and

[ 4- (3-am no- phenoxy) - butyl ] -(5-brono-2- chloro-pyrimdin-4-yl)-amne in

acet oni stirrdddomanother (2 Bours./ Zhabatcli is made basia/with 3NJYa(ly solution and then

O

filtered. The filter cake is rewashed 2x with 50 ml of ethyl acetate/MeOH (30 mi/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 (MgSQ,), filtered and concentrated by evaporation. The remaining
residue is purified by chromatography (hexane/ethyl acetate 1:1, Flashmaster II). 300 mg

(0.81 mmol, corresponding to 81% of theory) of the product is obtained.

'H-NMR (CDCls): 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)



punp within 4.5 hours to a refluxing solution of acetonitrile/water/4 nolar
solution of hydrochloric acid in dioxane (105 m/12 mM/1.4 m). After

anot her 60 m nutes under reflux, theg®»il bath is turntsFEBRUARY 2007
reaction solution is stirred overnight at room tenperature. The reaction
m xture is made basic with 2N NaCH and extracted with ethyl acetate (3x).
The conbi ned organi c phases are washed with NaC solution, dried (MSO),
filtered and concentrated by evaporation. The remaining residue is digested
wi th nmethanol. 65 nmg (0.19 mml, corresponding to 24% of theory) of the

product 31 (s, 111), 8.82 (s, 1H), 8.01 (s,
5‘?""{’6&“% g‘;"fﬂ?'t‘w'[}ﬁé’%g?yl'BP 4, 1H), 6.36 (dd, 1H), 4.34 (br,
2H) 3 30 (m 211), 1.85 (m 4H). 88 15 FEBRUARY 2007 Ms: 335 (ES).
Production of Internediate Products According to Process Variant 7 7a)
Production of 2-[4-(3-Nitro-phenoxy)-butylj-isoindole-1,3-dione OO0 NCO2
9. 67 g Pr@essriirianéBapot assi um carbonate is added to a sol ution of 6.96 g (50
mol ) of 3-nitrophenol in 500 M DWF, and then it is stirred for 10 m nutes
at room tenperature. It is mxed vvith,;p\4 bg (50 mmol ) of
2-(4-br onpy; butyl ) -i soi ndol Q- 1, 3-di one

w)w ’ Y\

(F|1 (H’)
NO, CI NO, cu

(R1)m \\//

R Ylﬁ

0 — wen >
(H’)

H/L b

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

indicated under general formula L.



and stirred for 4 hours at 60C. After cooling, it is mxed with water and
extracted wwth ethyl acetate. The conbi ned organi c phases are dried

(MgS™M), filtered and concentrated bg3evaporation. 1712 FgEBRIOARYOI007
corresponding to 100% of theory) of the product is obtained. 'H NWR

(CDC13): 7.85 (m 311), 7.70 (m 3H), 7.40 (t, 1H), 7.18 (dd, 111), 4.06
(m 2H), 3.80 (m 211), 1.95 (m 411). 89 15 FEBRUARY 2007 7b) Production
of 4-(3-Nitro-phenoxy)-butylamne \ O-\NH2 N2 A solution of 17.0 g (50
mol ) of 2-14-(3-nitro-phenoxy)-butyl]-isoindole-1,3- dione in 1000 m of
et hanol . Tsmﬂne gd with 25 m of hydrazine and stirred for 2 hours at 70C
After coo g, the precipitate that is forned is suctioned off, and the
filtrate is spun in. The residue is taken up in dichloronmethane. It is
filtered again, and the filtrate is fully concentrated by evaporation. 5.8
g (28 mol, corre§pond| ng to_56% of theory) of the product is obtained.

" H NVR Prodirg (rud‘gﬂm’&’#-dlaza?&(zeﬂ pymlﬂaldma b3}t , 111), 7.20 (dd, 1H),
4.03 (m 211) 2 79 (m 2H), 1.85 (m 2M 1.70 (m 2H). 7c) Production of
(5-Br onbem-em}’domqapham-m-nﬂﬂmymjde[ 4-(3-nitro-phenoxy)- butyl]-am ne

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 mi)
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 1N NaOH (pH 13) and extracted with ethyl
acetate (2x). The combined organic phases are dried (MgSQO,), 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).



~ N "N 1, H/ Br N 90 15 FEBRUARY 2007 A solution of 2.28 g (10
nmml ) of 5-brono-2,4-dichloro-pyrimdine and 1.4 m of triethylamne (10
nmol) in 32 nil of acetonitrile is mged at 4C whil e beh FEBRUARFRMWAh a
solution of 2.1 g (10 mml) of 4-(3-nitro-phenoxy)-butylamne 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 chromatography
(hexane/ et hyl acetate 1:1, Flashmaster 11). 2.7 g (7 mmol, corresponding to

70% of . ' ' . 8.11 , 11-1),
7, 81O(dpf,ha?ﬁf¥%“ 9‘“}&“?{3%%&'& "f."iﬂg???‘b‘*%ﬂﬂ“,g t’}ﬁ%g,m% 5. 62 Ef)r, 1H)?
4.11 (m 2H), 3.62 (m 2H), 1.92 (m 4H) 7d) Production of

4- ( 3- Ami no- phenoxy) - butyl ] - (5-brono-2-chloro-pyrimdin-4- yl)-amine |l NN

H
8a) Production of 2-[4-(5-Bromo-2-chioro-pyrimidin-4-ylamine)-butoxy]-4-nitro-
benzenesulfonamide (A) and 4-{4-(5-Bromo-2-chloro-pyrimidin-4-ylamino)-

butoxy]-2-nitro-benzenesulfonamide (B)

X L
Q,NH, N IN N~ IN
0 S NN
Br Br
HNO,S
NO, NO,
A B

402 mg (1.01 mmol) of (5-bromo-2-chloro-pyrimidin-4-yl)-[4-(3-nitro-phenoxy)-
butylj-amire 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 forxﬁed 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 (MgSQy), filtered and concentrated by evaporation. The

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



Br NH2 A solution of 401 nmg (1.00 mmol ) of
(5-brono-2-chloro-pyrimdin-4-yl)-[4-(3- nitro-phenoxy)-butyl]-amne in 30
m of THE is m xed under argon at roogstenperature 91 15 FEEBRUARY 2007/ with
4.5 mM of a 15% solution of Ti(lI11)Cl in approxi mately 10% hydrochl oric
acid. After 3.5 hours, the reaction solution is again mxed with 0.2 ml of
Ti(lIl1)Cl solution and stirred for another 12 hours. The batch is nade
basic with 2N NaOH solution and then filtered- The filter cake is rewashed
2x with 50 ml of ethyl acetate/ MeOH (30 nil/20 rﬂi in each case. The
filtrat@40smpelneerraspending tp 0% of throst)iod RraductA ped BiGme (@33 mamdr and t hen
extracted with ethyl acetate (2x). The conbi ned organi c phases are washed
wi t h Na@rrespating toashout23 % of (HetySP4j profiudt Beare dbtaimedd.concent r at ed by
evaporation. The remaining residue is purified by chromatography

(hexane/ ethyl acetate 1:1, Flashmaster 11). 300 ng (0.81 mmol,
corresponding to 81% of theory) of the product is obtained. 1H NMR (CDCl3):

3 60 (o PRl Bghibre b lpio By P by et Bioaebls B8% (4 saict ) on of

t he Sul f onam de- Oxa- Cycl ophanes Process Variant 8a

'H-NMR (DMSO): 8.25 (s, 1H), 7.99 (d, 1H), 7.91 (m, 2H), 7.72 (br, 1H), 7.35
(br, 2H), 4.34 (m, 2H), 3.42 (m, 2H), 1.82 (m, 4H).

MS : 480 (ES)
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-chlore-pyrimidin-4-ylamino)-

butoxy]-benzenesulfonamide

O,NH, N

NH,



e03qg0 HRNSO\/ R OHg~rH\V\/ NN N / NI \VJINN 1H)mt
SR)mYNR C N2 d (gi)mOO\// eq I'"jjf'S*N~q \ Il~0 /~/(R NQ" HN
\ OROH'NBNN N (R). | HNH296l R3 In the gensREBRUARMY 2807 Rr,
R3, Rs, R9, B and m have the neaning that is

A solution of 160 mg (0.33 mmol) of 2-[4-(5-bromo-2-chloro-pyrimidin-4-
ylamino)-butoxy]-4-nitro-benzenesulfonamide in 10 mi of THF is mixed under argon at
room temperature with 1.4 ml of a 15% solution of Ti(IIT)Cl in approximately 10%
hydrochloric acid. After 4 hours, the reaction solution is again mixed with 0.2 ml of the
Ti(II}Cl solution and stirred for another 14 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 m!/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 (MgSQ,), filtered and concentrated by
evaporation. The remaining residue is putified by chromatography (dichloromethane/
methanol 9:1; Flashmaster II). 70 mg (0.81 mmol, corresponding to 47% of theory) of

the product is obtained.

TH-NMR (DMSO): 8.22 (s, 1H), 7.73 (¢, 1H), 7.36 (d, 1H), 6.44 (s, 2H), 6.27 (d,
1H), 6.13 (dd, 1H), 5.78 (s, 2H), 4.04 (m, 2H), 3.45 (m, 2H), 1.76 (m, 4H)

MS: 450 (ES)



i ndi cated under general forrmula I. 93 15 FEBRUARY 2007 Exanple 8.0
Production of 15-Brono-4-oxa-2,9-diaza-1(2,4)-pyrimdina-3(1, 3)-

benzenacycl ononaphane- 34- sul fonam de 80 SAO/ | ~NH2 tHNFEBRUARNX 2007 Br A
solution of 66 ng (0.15 mmwol ) of 4-am no-2-[4-(5-brono-2-chloro-pyrimdin-
4-yl| am no) - but oxy] - benzenesul fonam de in acetonitrile/water/2-butanol (8
m/1 mM/1 mM) is added via a spray punp within 3.5 hours to a refl uxing
solution of acetonitrile/water/4 nolar solution of hydrochloric acid in

di oxane (45 m /5 m /0.6 m). After another 16 hours under reflux, the
react i ofxamBle 8de is concentrated by evaporation in a rotary evaporator. The
batch is nmade basic with IN NaCH (pH 13) and extracted with ethyl acetate
(2x). Trroduetinsi ofddtBromanV-(dipietisdaminomeshylent)-dNg@Y9-didzal t er ed and
concentrated by evaporation. The remaining residue is digested with hexane
and t er{i¢hp)ipyirintiginay3(1,3)-benzenacyclonenaphane-3*-sulfonamide

O\\S//

o
\N/'\\N/
OO,

=
K'/kN
H

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 (DMSO): 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).



ether. 55 ng (0.13 mml, corresponding to 87% of theory) of the product is
obt ai ned. 1H-NWVR (DMSO: 9.70 (s, 111), 9.10 (d, 1H), 8.06 (s, 1H), 7.49 (m
2H), 6.82 (s, 2H), 6.67 (dd, 1H), 4.468(br, 2H), 3.40 {(HFEBRUARYE®JM 4H)
M5: 414 (ES). 94 15 FEBRUARY 2007 Production of the Internediate Products
According to Process Variant 8a Sa) Production of
2-[4-(5-Brono-2-chl oro-pyrim di n-4-yl am no) - but oxy] -4-nitro-
benzenesut f onam de (A) and 4-[4-(5-Brono-2-chl oro-pyrimdin-4-y
but oxy] - 2-ni tro- benzenesul fonamde (B) / N' I O02NHOH N1 O H
[ Br  HPieHictidhdf Sklfonathife-0%a Ly dophhneslAcoeeding @ Process Variant §b)
(5-brono-2-chloro-pyrimdin-4-yl)-[4-(3-nitro-phenoxy) butyl]-amne is
introduced in portions in 4 m of ice-cold chlorosulfonic acid (cooling:
ice/nmethanol), and then it is stirred for 3 hours at roomtenperature. The
batch is careful]y added to ice water,while being stirred. The precipitate
that is formed jsWsuctioned off, takeNup in acetone and fXed with

| am no) -
N | Br |

- . . ~ S, =
NH, ~ N
concentrat ed nig. It is_stirre r 2 N T
(o) 1 OH O,N OH O,N OH
1
R, R, GE
V3 W

S\NAT/ S\N//\T/ Q\\S,/O o
R
AL AT — oy
(AY),, . (R . iN ON ‘ 0
L RS O\
N H
R -2 NHBot

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

general formula .



2 hours at roomtenperature, and the batch is concentrated by evaporation in
a rotary evaporator. It is mxed wth water and extracted with ethyl
acetate (2x). The conmbined organic ghgases are dried (IBFEBRUARY bgord and
concentrated by evaporation. The renmaining residue is purified by

chromat ogr aphy (hexane/ethyl acetate 1:1). 190 ng 95 15 FEBRUARY 2007 (0. 40
nmml , corresponding to 40% of theory) of product A and 110 ng (0.23 mol,
correspondi ng to about 23% of theory) of product B are obtained.

2-[4- (5:Bropo- 2-chl oro-pyri m di n-4-yl am no) - but oxy] - 4- ni tr o- benzenesul f onam
de (A) =¥ (DMBO): 8.25 (s, 1H), 7.99 (d, 1H), 7.91 (m 211), 7.72
(br,1H, 7.35 (br, 2H), 4.34 (m 2H), 3.42 (m 2H), 1.82 (m 4H). M5 : 480
(ES)

4-[ 4- (5-Brono- 2- chl oro- pyri m di n-4-yl am no) - but oxy] - 2- ni t r o- benzenesul f onam
de ( B) :Produdtiniviaf (SHNEGrons-2 thydrexymhdthyly-49%a(%0-dibizd-1(Z4)7pyrimidiia 7. 67 (s,
2H), 7.51 (d, 111), 7.34 (dd, 1H), 4.16 (m 2H), 3.45 (m 2H), 1.73 (m
4H) . M3 zéraly cléitnaPhnk 3 (4)-SulfsHamide

4- Am no-(é?)?%ﬁ( 5- S%orm- 2- chl or(rg? pyri m di n-4-yl am no) - but oxy]

-benzenesul fonam de OZNH2 N IN O-~~N~ Br

0, 0
\Y/i
\S

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 m}/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 ethy! acetate (2x). The
combined organic phases are dried (Na,SO,), 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.



NH2 96 15 FEBRUARY 2007 A solution of 160 ng (0.33 nmol) of
2-[4-(5-brono-2-chl oro-pyrimdin-4

yl am no) - but oxy] -4-nitro-benzenesul forggm de in 10 nl offs HEBRYARYKROONder
argon at roomtenperature with 1.4 m of a 15%solution of Ti(lII1)C in
approximately 10% hydrochloric acid. After 4 hours, the reaction solution
is again mxed with 0.2 m of the Ti(lll)Cl solution and stirred for

anot her 14 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/MeCOH
(30 m /20 m JHINMRIDIMSES .79 (5ELH)] 8.53 i S1H)S8.2 0(; @HY, B8 2Gh, tmgeev&p ration in
arotary evapor ator and then extracted wth ethyl acetate he conbi ned

organic 5 airI-B g\/@§ghe gzn;%gla@g $8bhi Aam, 490l ﬁdll(ﬂvg%fl)l"(%n I tered and

concentra evapor mal ni ng reS| e I s pu
chr omat or. 9:1; Flashmaster 11). 70 nmg (0.81
nmol , corre po#& ng(i 1%3@? @ﬁ@@?c}i}pﬁe product is obtained. tH NVR
(DMSO): 8. 22&/@. 1@)S 7.73 (t, 1H), 7.36 (d, 111), 6.44 (s, 2H), 6.27 (d,
IH), 6.13 (d¥ rﬁ‘i,h ¥8 (s, 2H), 4.04 (m 2H), 3.45 (m 2H), 1.76 (m 41-1)
M5: 450 (ES) 97 15 FEBRUARY 2007 Exanple 8.1 Production of 15-Brono
N- (di met hyl am nonet hyl ene) - 4- oxa- 2, 9-di aza
The R-enantiomer can be produced analogously to the instructions above,
whereby (R)-4-amino-2-[4-(5-bromo-2-chloro-pyrimidin-4-ylamino)-5-hydroxy-
pentyloxy]-N-dimethylaminomethylene-benzenesulfonamide should be used as a starting

product.



-1(2,4)-pyrimdina-3(1, 3)-benzenacycl ononaphane- 34-sul fonam de 00 ~S\N N
HN\ I ON ~ NN H Br A suspension of 40 ng (0.096 mmol) of

15- br ono- 4- oxa- 2, 9-di aza-1( 2, 4) - 101 15 FEBRUARY 2007

pyri m di na- 3(1, 3) - benzenacycl ononaphane-34-sul fonamde in 1 mM DW is m xed
at roomtenperature with 0.02 m of N, N-dinethylfornmam de dinethyl acetal
and stirred overnight. The solvent is drawn off, and the remaining residue
is digested with MIB ether. 40 ny (0 085 correspondi ng to 88% of theory)
of the product is obtained. 1H NWVR ( 9.70 (s,..1H), 8.98 (m 1H), 8.17
(s, 1H) Predustion of theiptermedinte H{ﬂdum)Accv lsg(ql’roms Vagig 8biy 1H), 4.35 (m
2H), 3.35 (m 214) 3.18 (s, 311), 2.88 (s, 3H), 1.80 (m 4H. Ms: 469
(ES). 98 15 FEBRUARY 2007 Production of Sul fonam de- Oxa- Cycl ophanes
According to Process Variant 8b) 00 O O 00

8c) Production of N-tert-Butyl-2-methoxy-4-nitro-benzenesulfonamide

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 rert.-butylamine. After 5 hours, the acetone is drawn off, and the residue is
extracted from ethyl acetate. The combined organic phases are washed with dilute HC]
solution and saturated NaCl solution and then filtered through a Whatman filter and
concentrated by evaporation. The crude product that is obtained is recrystallized from
ethyl acetate. 4.2 g (14.6 mmol, corresponding to 73% of theory) of the product is

obtained.

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

OH).



SC |1\ S~Niz\ SAN~-ON1j | OHGNONI / OH(R)m(R)mz (AIlm\ SO
NSANN 00 S HOXNXxNI =~ (R)YmM(RIm@NBHN INHN (R) mdix vyl
R Iy NHBoc 00/ | SNHp ( HN HIM20 i NI H,~ 45 FEBRUARY 2007

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

NV

s
Q \NHZ
O,N OMe

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), 745 (s, 2H), 4.03 (s, 3H).

MS :233 (ES).

8¢) Production of N-Dimethylaminomethylene-2-methoxy-4-nitro-

benzenesulfonamide



RHIn the general formulas, R, R3, B and in have the neaning that is
I ndi cat ed under general forrmula I. 99 15 FEBRUARY 2007 Exanple 8.2

Producti on of 103 15 FEBRUARY 2007
(S)-15- Brono- 8- (hydr oxynet hyl ) - 4- oxa- 2, 9-di aza- 1( 2, 4) - pyri m di na-
3(1, 3)-benzenacycl ononaphane- 3(4)-sul fonamde 00 'NH2 HN~ N "'-N HO N

Br S - Enantionmer A solution of 90 ng (0.17 mmol ) of
(S)-4-am no-2-[ 4-(5-brono-2-chl oro-

pyri m di n-4-yl am.no) - 5= hydr oxy- pent.yl ox N- di net hyl and.nonet hyl_ene-
benzenesul fc%ﬁ‘ﬂi’n{i‘é“%fr;%giﬁoﬁf‘ﬁ% @%&6@%@%—&“0@“&?{ ‘TFHW“‘T' ‘%1'35 added vi a
a spray pu within 2.5 hours to a_ref]uxing solution of
acetoni@-ff?ﬁlgﬁ\ﬁdﬁ ayiyed ahggiogy teBgeature it 8.5 mief b Nrdimethylfgrmamidy di oxane (45
m/5 m/0.6 m). After another 16 hours under reflux, the reaction m xture
i s concémethyl swtabyndestizyed fertd. Dhours, Ehe batchr iy added por 4F0KHSDh solbtivrcin i s

ice water and then extracted from ethyl acetate. The combined organic phases are dried

(MgS0y), filtered and concentrated by evaporation. The crude product that is obtained is

digested with ethyl acetate. 5.6 g (19.4 mmol, corresponding to 90% of theory) of the

product is obtained.

'H-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

\ /
0 0 N
\V/; )
S\N/

O,N : OH

2

A solution of 2.82 g (9.8 mmol) of N-dimethylaminomethylene-2-methoxy-4-
nitro-benzenesulfonamide in 70 ml of DCM is mixed slowly at room temperature with 13
ml of a 1 molar solution of boron tribromide in DCM. After 5 hours, 3 ml of the 1 molar

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



made basic with saturated NaHCO3 sol ution and extracted with ethyl acetate
(2x). The conbi ned organi c phases are dried (Na2SO4), filtered and
concentrated by evaporation. The rentd4i ng residue is18iREBREARY 2007
tert-butyl nmethyl ether. 62 ng (0.14 mmol, corresponding to 83% of theory)
of the S-enantioner product is obtained. 100 15 FEBRUARY 2007 'H NWR
(DVBO): 9.79 (s, 1H), 8.53 (br, 1H), 8.11 (s, 1H), 7.52 (m 1H), 6.83 (s,
2H), 6.68 (m 1H), 6.43 (d, 1H), 4.98 (t, 1H, 4.60 (m 1H), 4.12 (m 1H),
3.81 (m1H), 3.62 (m 2H), 2.18 (m 1H, 2.02 (m 1H), 1.64 (m 2H). M :
434 ( ES)n\A:;]iEhte% B-eiredivith MYOK and digsopropsletied TnapReipitate Yhdt & fohfed BSt r uct i ons
above, er eby

(R) -4 aghdinat dfWashl WARER BhPAiSkopitpl 1Bt And il ATIOND (701 Ry, 0XY -

pentyl oxy] N-di nmet hyl am nonet hyl ene- benhzenesul f onam d be used as a

Pr oduct oTeaif 728 e el B By e on

of N-tent - Butyl - 2- met hoxy-4-nitro-benzenesul fonanide O S~-0 H-~N 2N/ Ow

"H-NMR (DMSO0): 11.55 (s, 1H), 8.21 (s, 1H), 7.95 (i, 1H), 7.70 (m, 2H), 3.19
(s, 3H), 2.91 (s, 3H).

MS : 274 (ES).

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

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

\N/

A7

N~
O,N 0
HNTO\'<
0

A solution of 1.20 g (6.9 mmol) of DEAD in 10 ml of THF is added in drops to a
reaction mixture of 1.57 g (5.75 mmol) of N-dimethylaminomethylene-2-hydroxy-4-
nitro-benzenesulfonamide, 1.26 g (5.75 mmol) of (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 S 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



A solution of 5.0 g (19.9 mml) of 2-nethoxy-4-nitro-benzenesul fonyl
chloride in acetone/water (60 m /15 m) is mxed at roomtenperature with
2.9 mM of triethylamine and 2.2 ml of0fert.-butyl am nd5 FEBRUARYNQ00B, the
acetone is drawn off, and the residue is extracted fromethyl acetate. The
conbi ned organi c phases are washed with dilute HOJ 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 nmol, corresponding to 73% of theory) of the
product DEAD @Mdded)and it 'id- 1R f6AMbRE: 2Bhdhiss. (The bakdh.is doRentcaird BH) , 7. 48 (s,
111), 4.05 (s, 3H), 1.08 (s, 9H). 102 15 FEBRUARY 2007 8d) Production of

2- Vet hoxyardtioh ! R R R &BESH phaR &M Hen o8 MR &5 15 9 (28.1 mol ) of
N-tert-bd?@ﬁgg?ﬁﬁhhoxy-4-niFro-be@genesﬂl oﬁgﬁﬁgg I'S n?ié% with 350 m of

tri 11 wor oanaetd 1C e 0 POt o B 46T, iR BB Y 0o,

di gest ed vvitH ethyl acetate. 5.0 g (21.6 nmmol, corresponding to 77% of
t heory) opteingfle product is obtained. The ethyl acetate phase is concentrated
by evaporation, and the residue that is

'H-NMR (DMSO): 8.21 (s, 1H), 8.03 (m, 1H), 7.88 (m, 2H), 6.60 (d, 1H), 4.65 (¢,
1), 4.19 (m, 2H), 3.42 (m, 3H), 3.22 (s, 3H), 2.93 (s, 3H), 1.73 (m, 4H), 1.39 (s, 5H).

MS : 475 (ES).



obtained is purified by chromatography (DCM EtCOH 95 : 5, Flashmaster I1).
Another 0.84 g (3.6 mml, corresponding to 13% of theory) of the product is
obtained. 'H NVR (DVMSO): 7.95 (m 3H) 108.45 (s, 2H), 4.18FEBRWARY 20 : 233
(ES). 8e) Production of N- D nethylam nonethyl ene-2-net boxy-4-nitro-
beuzenesul fonam de /JN~ Os' N QZN a Owe 103 15 FEBRUARY 2007 A sol ution
of 5.0 g (21.5 mmol) of 2-nethoxy-4-nitro-benzenesul fonamde in 15 m of DW
is mxed at roomtenperature with 3.5 nl of N, N-di et hyl formam de di net hyl

acetal agg) ProlnctRe ofQL[445BromieL A chibRE pPrinidinlasylaseifs)-SBydroRgd KHSO4 sol uti on

in ice water and then extracted fromethyl acetate. The conbi ned organic
phases aph& tHbkAN- hnindinbth§ehe-9aM e ca&RbtIfdGshidy evaporation. The
crude prgﬁlugtkﬁhat |s§%t ellllinedﬁ?s (?i geg'fveég '\%\nﬂtl% et E’;’P acetate. 5.6 g (19.4
mol , corresponding to 90% of theory) of the product is obtained. 'H NWR
(DVMBO: 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).

N,
0 0 N
\\s/’/)
O,N 0 r
HN
‘|\
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-fer¢-butyl ester in 5
ml of acetonitrile is mixed at room temperature with 0.75 mi 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 mi
of acetonitrile. 0.13 ml of trethylamine 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.



80 Production of N-Di nethylam nonet hyl ene-2-hydr oxy-4-nitro-

benzenesul fonamde O\S /JO @2N I { \OH A solution of 2.82 g (9.8 mmvl) of
N- di met hyl am nonet hyl ene- 2- met hoxy- 4-1qay t r o- benzenesul hgrFEBRHBARY Z00 of
DCMis mxed slowy at roomtenperature with 13 m of a 1 nolar solution of
boron tribromde in DCM After 5 hours, 3 m of the 1 nolar solution of
boron tribromde in DCMis added again, and it is stirred for another 16
hours. 104 15 FEBRUARY 2007 The batch is m xed vvith I\/EC]-I and dii sopropyl
ether. The precipitate that is suctione washed with Et CH
and dii sopr opI;HNMBr{BM%%S&ﬁ.(@dHMS b%r(sg"(l)i 894r{ﬁbllﬂ)’ 7&‘1’@3%&1@1%@40 72% of
theory) of the product is obtained. "HNWR (DVMSO: 11.55 (s, 1H), 8.21 (s,
111), 7.199, 4.8 (t,10), 4.21 (0, 35}, 320)(m, 3HLS.19((s,, 3IBH-89 s, GH),(1s78 @HUHHIMG : 274
(ES). 8g) Production of

(S)-{4-[2- ( DMseidusl(@8).nonet byl ene- sul f anoyl ) - 5- ni t r o- phenoxy] -

1- hydr oxynet hyl - butyl }-carbam ¢ acid-ten-butyl ester NIINI-11 00 { \ S H



02VvO0o(07? _0HNI1Ix\ /O< 01 Asolution of 1.20 g (6.9 nml) of DEAD
in 10 M of THE is added in drops to a reaction mxture of 1.57 g (5.75
mol ) of N di net hyl am nonet hyl ene- 2- hyglg oxy- 4- ni tr o- bemzERBRUARY200de,
1.26 g (5.75 mmol ) of (S)-2-boc-am no-pentane-diol and 1.80 g (6.9 mmol) of
tri phenyl phosphine in 30 M of THE at OC. After 24 hours, first another
0.20 g (1.1 mmol) of DEAD is added. After 5 hours, it is also m xed again
with 0.28 g (1.1 mml) of triphenyl phosphine and stirred for 68 hours.
Finally, 0.2 g (1.1 mmol) of 105 15 FEBRUARY 2007 DEAD is added, and it is

stirred gopraRk h A fhex 151 ] pat e eyapor ation, and
the resi ug I's %E’?H@Zﬂ %&Eli%zlﬂg gnglg.g cﬁk&%@?ﬁ%—@?]ﬂéno ashmaster I1).
0.71 g (,1.,50 mml 6%0 heor he product is
obt ai nec!l droxyieR Y('Wg ‘(’)‘Edf“ “‘“Eﬁf‘yl"%"‘ ZEpgS ‘%26' m‘f*ess (m 211), 6.60 (d,
1H), 4.65 (t, 1H), 419(m 2H), 3.42 (m 3H), 3.22 (s, 3H), 2.93 (s, 3H),
1.73 (m 4H), 1.39 (s, 9H. M5 : 475 (ES). 106 15 FEBRUARY 2007 8h)
Production of 2-[4-(5-Brono-2-chloro-pyrimdin-4-ylam no)-5-hydroxy

‘\ /

va;\,)

NYN
Cl

A solution of 145 mg (0.30 mmol) of 2-[4-(5-bromo-2-chloro-pyrimidin-4-
ylamino)-5-hydroxy-pentyloxy]-N-dimethylaminomethylene-4-nitro-benzenesulfonamide
in 20 ml of THF is mixed under argon at room temperature with 2.0 ml of an
approximately 10% solution of Ti(lII)Cl in 20-30% hydrochloric acid. After 2 hours, the
reaction solution is mixed again with 0.3 ml of Ti(III)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 aqueous phase is extracted again from ethyl
acetate. The combined organic phases are dried (NazSOy), filtered and concentrated by
evaporation. The remaining residue is purified by chromatography (DCM/methanol 9 ;
1; Flashmaster II). 90 mg (0.17 mmol, corresponding to 56% of theory) of the product is

obtained.



pentyl oxy] N-di met hyl am nonet hyl ene-4-ni tro-benzenesul fonamde N SL OO N'
H &N C'Or HNMNM / N C Asolution of 212 ng (0.45 mmol) of
(S)-{4-[2-(di et hyl am nonet hyl ene 109 15 FEBRUARY 2007

sul f anoyl ) - 5- ni tr o- phenoxy] - 1- hydr oxynet hyl - butyl }-carbam ¢ acid-tert-butyl
ester in 5 nm of acetonitrile is mxed at roomtenperature with 0.75 m of
a 4 nolar solution of hydrochloric acid in dioxane. After 4 hours, the
batch is concentrated by evaporation, and

2- (4- am no- 5- hydr ox ntyl oxy) - N- di net hyl am nonmet hyl ene-4-nitro

benzenesul fon{m{@&é@fﬁ %%EG 1H- & ¢ [ dlrdﬁilar(‘il d&), @1L@muti on of
the product that is obtained in 4 ml of acetonitrile is then m xed at room
t enper at 3Hs 5A%(k 2EDOA.B%(t( D)} 8-20rtot, J H)3.85-(ox, 8- 325 Ulnali2dh) Hibispdh).ni din in 4
m of acetonitrile. 0.13 m of triethylamne is added, and it is stirred
over ni ghe.85$)eHhat 8(m,gH)concent r at ed by evaporati on, and the residue is
purified by chromatography (DCFEtOH 95 : 5, Flashmaster 11). 152 ng (0. 27
mol , corresperdisag (k). 60% of theory) of the



product is obtained. 107 15 FEBRUARY 2007 'H NWVR (DMSO: 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), 2.8911¢, 3H), 1.78 (M1BFEBRUARY ZfF (ES).
108 15 FEBRUARY 2007 8i) Production of

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

hydr oxy- pent yl oxy] N-di net hyl am nonet hyl ene- benzenesul fonamde N 0 | S J
HHN OBr z HNN NN 1YCl A solution of 145 ng (0.30 mmol) of

2- [ 4- (5-brono- 2-chl or o- pyri m di n-4- yl am no) - 5- hydr oxy- pent yl oxy]

N- di net hfregepn¥aaaricene- 4- ni t r o- benzenesul fonamide in 20 ml of THE is

m xed under argon at roomtenperature with 2.0 m of an approximtely 10%
solution of Ti(lIl1l1)Cl in 20-30% hydrochloric acid. After 2 hours, the
reaction solution is mxed again with 0.3 m of Ti(Ill)C solution, and it

\(S \. f

R R)y
CI C[

(R 1
(R

N\N’ @(\.’M

(%) (R
CI

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

under general formula I.



anot her 18 hours. The batch is diluted with ethyl acetate and nmade basic
with IN NaOH solution. The phases are separated, and the agueous phase is
extracted again fromethyl acetate. 1The conbi ned or ganbdEBRYARYa2@0Mr i ed
(NazSO4), filtered and concentrated by evaporation. The renaining residue
is purified by chromatography (DCM nethanol 9: 1; Flashmaster 11). 90 ng
(0.17 mmol, corresponding to 56% of theory) of the product is obtained. 109
15 FEBRUARY 2007 1H NWR (DMSO: 8.28 (s, IH, 8.06 (s, 1H, 7.39 (m 1H),

7.17 (dgitae a1l (M 2M), 5.7 (s, 219, 4,89 (L. 11 4.20 (m 1H), 3,88
(m 2H) ESmpled3 "oy 311 (s, 3H), 2.85 (s, 3H),1.75 (m 411). MS : 535
(ES). 110 15 FEBRUARY 2007 Process Variant 8¢ R N2 if HOO H\ ' N |
Br NM ' I\ YH~NN~N T (RS)m(R)mT

Production of 1°-Bromo-4-oxa-2,8-diaza-1(2,4)-pyrimidina-3(1,2)-

benzenacyclooctaphane

A solution of 145 mg (0.41 mmol) of [3-(2-amino-phenoxy)-propyl}-(5-bromo-2-
chloro-pyrimidin-4-yl)-amine in acetonitrile (10 ml) is added via a spray pump within 3
hours to a refluxing solution of acetonitrile/water/4 molar solution of hydrochloric acid in
dioxane (45 ml/5 ml/0.6 ml). After the addition is completed, the reaction solution is
stirred under reflux for another 16 hours. The batch is concentrated by evaporation, and
the residue is purified by chromatography (DCM/EtOH 95 : 5; Flashmaster IT). 81 mg

(0.25 mmol, corresponding to 61% of theory) of the product is obtained.

'H-NMR (DMSO): 9.21 (s, 1H), 8.02 (s, 1H), 7.78 (br, 1H), 7.07 (m, 3H), 6.86
(m, 1H), 4.22 (m, 2H), 3.30 (m, 2H), 1.79 (m, 2H).

MS: 321 (ES).



cad (RI)ml1l (RSYml NHz RB3 HN\ ONEIY\~ AONNBI N/N N(RSm
(RL)m6 HCA R3 In the general formulas, RlL, R3, R5, B and m have the

meaning that is indicated under gengnal fornula |. 1115 gEBREBRAVERGZ007
Exanpl e 83 Production of 15-Brono-4-oxa-2, 8-diaza-1(2,4)-pyrimdina-3(1,2)-
benzenacycl ooct aphane HN O N ~N N

Production of the Intermediate Products According to Process Variant 8c

8j) Production ef (5-Bromo-2-chloro-pyrimidin-4-yl)-[3-(2-nitro-phenoxy)-propyi]-

amine

A solution of 1.06 g (4.0 mmol) of 3-(5-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
triphenyiphosphine in 30 mi 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 IF). 1.15 g (3.0 mmol, corresponding to 74% of theory) of the product

is obtained.

IH-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).



H Br A solution of 145 ng (0.41 nmol) of

[ 3- (2- am no- phenoxy) - propyl ] - (5- brono-2- chloro-pyrimdin-4-yl)-amne in
acetonitrile (10 m) is added via a spriay punp wthin 35 FEBRYARY 2007
refluxing solution of acetonitrile/water/4 nolar solution of hydrochloric
acid in dioxane (45 mM/5 mM /0.6 m). After the addition is conpleted, the
reaction solution is stirred under reflux for another 16 hours. The batch
is concentrated by evaporation, and the residue is purified by

chromat ography (DCM EtOH 95 : 5; Flashmaster I1). 81 nmg (0.25 mml,

cor r es p8RpPruguttiorcdff3 42-Arhinorphenoxy) iprepyl]-(Blbaime-2-chivyraipyeiidin=4-NVR ( DMSO) :
9.21 (s, 1H, 8.02 (s, 1H, 7.78 (br, 1H), 7.07 (m 31.1), 6.86 (m 1H),
4.22 (myhZdline 3-30 (m 2H), 1.79 (m 211). Ms: 321 (ES). 112 15 FEBRUARY
2007 Production of the Internedi ate Products According to Process Variant
Sc 8j) Production of

(5-Bronp-2-chl oro-pyrimdin-4-yl)-[3-(2-nitro-phenoxy)-propylj- amne N N Br

N2 A solution of 1.06 g/i}\.o nmol ) of

3- (5-brono-2-chl oro-pyri m di'n-4-ylam no)- propan-1-ol, 0.65 g (4.8 nmol) of
2-ni tro-phenol and 1.25 g \.8 mol ) of
N N

I
%ﬁ/\/\o

Br NH,

A solution of 500 mg (1.2%9 mmol) of (5-bromo-2-chloro-pyrimidin-4-yi)-{3-(2-
nitro-phenoxy)-propyl]-amine in 20 ml of THF is mixed at rcom temperature with 6.0 m]
of an approximately 10% solution of Ti(II[}CI in 20-30% hydrochloric acid. After 21
hours, another 2.0 mi of the Ti(III)Cl solution is added. Renewed additions of the
Ti(II1)Cl solution are carried out after 4 hours (3.0 ml} or 16 hours (4.0 ml). After
another 6 hours, the batch is diluted with ethyl acetate and made basic with 1IN NaOH
solution. It is filtered on Celite, and the filter cake is washed with ethyl acetate. The
organic phase is separated, dried (Na;SQ,), 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 (1, 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).



tri phenyl phosphine in 30 M of THE is m xed under argon at OCwith 0.8 m of
DEAD. The reaction mxture is heated to roomtenperature while being
stirred. After 20 hours, the batch ist4pun in, and t hd5rREBRUARY2007T i fi ed
by chromat ography (hexane/ethyl acetate 3: 1, Flashmaster 11). 1.15 g (3.0
mol , corresponding to 74% of theory) of the product is obtained. 'H NWR
(DVBO): 8.22 (s, 1H), 7.88 (m 2H), 7.63 (m 1H), 7.33 (m 1H), 7.09 (m
111), 4.21 (m 211), 3.54 (m 2H), 2.03 (m 2H). Ms: 387 (ES). 113 15
FEBRUAR ﬁ 200? gk) Pr oducti on of

[ 3-(2- Am gnoxy) propyl]-(S-brono-2-chloro-pyrimdin-4- yl)-amine N Y-1
Br NH2 ol.uti

(5-bro "(FHPBPgrkpﬁ!’qlﬁ?'ﬂfqgfgﬁza%fi)azf'gnoé'ﬂfr!m@‘%%ﬂe%?y) propyl]-anmine in 20

m  of THE is mxed at roomtenperature with 6.0 m of an approximately 10%
sol ut i obemfenddyclobtthphane3REulBeRmiijer ochl oric acid. After 21 hours, another
2.0 mM of the Ti(ll1l)Cl solution is added. Renewed additions of the
Ti(ll1)d solution are carried out after 4 hours (3.0 nl) or 16 hours (4.0
m). After another 6 hours, the batch is diluted with ethyl acetate and
made basic wth I N NaCH

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(IIT)CI 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, aitogether another 9 ml of the Ti(III)Cl solution is added in portions. The
batch is made basic with 2N NaOH solution and extracted from ethyl acetate. The
combined organic phases are dried (Na;SO.), filtered and concentrated by evaporation.
The residue that is obtained is purified by chromatography (DCM/EtOH 95:5). 62 mg
(0.14 mmol, corresponding to 33% of theory) of the product is obtained.

The product that is obtained is dissolved in 5 ml of acetonitrile and added via a
spray pump within 2 hours to a refluxing solution of acetonitrile/water/4 molar solution

of hydrochloric acid in dioxane (30 ml/3 m1/0.4 ml). Then, the batch is stirred under



solution. It is filtered on Celite, and the filter cake is washed wth ethyl
acetate. The organic phase is separated, dried (Na2SO4), filtered and
concentrated by evaporation. The resiffie that is obtaMgerEBRUARY boed by
chromat ogr aphy (hexane/ethyl acetate 7 : 3). 290 ng (0.81 mml,
corresponding to 62% of theory) of the product is obtained. 'H NVR (DVSO) :
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 211), 2.03 (m 2H). Ms: 357 (ES). 114 15

EEBSHQEI ﬁ\?)g%él 9@@&@!6%0&:54 (agfegg&lﬁfnki nf g:lfeﬁigétét(: ihaé)is_formed is suctioned off
benzenac Ioo ane- 34-sul f,onam de Hz N N\ NO::~ Br A

S0l it 1 oA . FELoRBRABE PRGT. 1678 () 83 il BesanGG 5 ok i - 4-

yl am no) - p oqu] 3 ni tro-benzenesul fonamde in 14 M of THE is mxed with 3
m of Cﬁ!ﬁﬁ?d praduat §s obtageslol ution of Ti(111)C in 20-30% hydrochloric

aci d, and it is stirred

'H-NMR (DMSO): 10.53 (s, 1H), 8.97 (m, 1H), 8.25 (s, 1H), 7.67 (m, 2H), 7.30
(m, 3H), 4.31 (m, 2H), 3.35 (m, 2H), 1.88 (m, 2H).

MS: 400 (ES).



for 19 hours at roomtenperature. According to TLC nonitoring, during the
course of 184 hours, altogether another 9 ml of the Ti(lIll)Cl solution is
added in portions. The batch is nadeltasic with 2N NaChiFEBRUABY 2007
extracted fromethyl acetate. The conbined organic phases are dried
(Na2S04), filtered and concentrated by evaporation. The residue that is
obtained is purified by chromatography (DCMEtOH 95:5). 62 ng (0.14 mol,
corresponding to 33% of theory) of the product is obtained. The product that
is obtained is dissolved in 5 m of acetonitrile and added via a spray punp
wi t hi n Produgtienopinermediaieibrgducts ut i on of acetonitrile/water/4 ol ar
solution of hydrochloric acid in dioxane (30 M /3 nml/0.4 m). Then, the
batch is stirred under 115 15 FEBRUARY 2007 reflux for another 16 hours.
After cooling, the precipitate that is fornmed is suctioned off and washed

wi t h acenoni 8345 Beotiodaitdoro-pydimigig 3. @miAoMpropuxy]-3alesdi ng to 8% of
theory) of the product is obtained. 1HNWR (DVBO: 10.53 (s, 1H), 8.97 (m

1H), 8. %nﬁesﬂﬂamﬁiem (m 2H), 7.30 (m 3H, 4.31 (m 2H), 3.35 (m 2H),
1.88 (m 2H). Ms: 400 (ES). 116 15 FEBRUARY 2007 Production of Internediate

Products 81) 4-[3-(5-Bronp-2-chloro-pyrimdin-4-ylam no)-propoxy]-3-nitro-

benzenesul f onam de
I
i 0\\//0
N O,N S

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
stitred 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 concenirated by evaporation,
mixed with ethyl acetate and washed with water. The combined organic phases are
filtered through a Whatman filter and concentrated by evaporation. 223 mg (0.48 mmol,

corresponding to 47% of theory) of the product is obtained.

H-NMR (DMSO): 8.29 (m, 1H), 8.24 (s, 1H), 8.02 (m, 1H), 7.85 (t, 1H), 7.47
(m, 3H), 4.29 (t, 2H), 3.55 (m, 2H), 2.04 (m, 2H).

MS: 466 (ES).



OO0 M iINOQN S-NH2 HO0 ~ Br 398 ng (1.02 mmol) of
(5-brono-2-chloro-pyrimdin-4-yl)-[3-(2-nitro-phenoxy)- propyl)-amne is
added in portions to 4 ml of ice-cooliag chl orosul f oni c1REFEBRUARYLZIGH i S
stirred for 2.5 hours, and the reaction mxture is then carefully added in
drops to ice. The solid that is forned is suctioned off, washed with water
and dried. The crude product that 1is obtained is dissolved in 20 m of
acetone, mxed with 3 m of ammonia (33% and stirred for one hour at room
tenperature. The batch is concentrated by evaporation, mxed wth ethyl

acetate 1 I....1he conbi ned organic phases are filtered
PRl 3F e sl iyl

t hrough™a oficentrated by evaporation. 223 ng (0.48 nmol ,
corresponding to 47% of theory) of the product is obtained. 'H NVR (DVSO :
8.29 (m 1H), 8.24 (s, 1H), 8.02 (m 1H), 7.85 (t, 1H), 7.47 (m 3H), 4.29
(t, 2H, 3.55 (m 2H, 2.04 (m 2H. MS: 466 (ES). 117 15 FEBRUARY 2007
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In the general formulas, R}, R?, R’ , B and m have the meaning that is indicated

under general formula I.



c (R0 (RRYMONN )m(RI) HNHz H "a~10 H m/ / Ra ~R)mN® N
(R). (R)md ONN NHL (RS) \NNHHH\ 3 ~~E3(R)ml RR N& In
the general formulas, R, R3, R5, B a8 m have the neanbREBREARYs200Ki cat ed
under general fornula I. 118 15 FEBRUARY 2007

Example 9.0
Production of 1°-Bromo-2,5,10-triaza-1(2,4)-pyrimidina-3(1,3)-

benzenacyclodecaphan-4-one

HN
L "
~

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/S ml/S 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 m}/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 (DMS0):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).



Exanpl e 9.0 Production of 15-Brono-2,5,10-triaza-1(2,4)-pyrimdina-3(1, 3)-
benzenacycl odecaphan-4-one / O HN HN kf~NzZJ H Br A solution of 440 ng
(1.1 mol ) of 3-am no N-[4-(5-brono-234@hl or o- pyri m di nt5 FEBRUARY 2007

4-yl am no) - butyl ] - benzam de in acetonitrile/DMF/ water (25 M /5 mM/5 m) is
added via a dropping funnel within 2 hours to a refluxing solution of
acetonitrile/water/4 nolar solution of hydrochloric acid in dioxane (150
mM/10 mM/2 m). After another 3 hours wunder reflux, the batch is taken from
the oil _bath. The precipitate that is formed after cooling is suctioned off
and wasReastugiiomofthe dntepmediate; Rrognetp Yecarding to Prgeesg Vaoiant9 ol |
corresponding to 9% of theory) of the product is obtained. 'H NWR
(DVBO):10.45 (s, iH), 840 (m 3H), 8.25 (s, iH), 7.40 (m 3H), 3.35 (m
2H), 3.10 (m 211), 1.48 (m 4H). Ms: 363 (ES). 119 15 FEBRUARY 2007

9a ) Production of N-{(4-Amino-butyl)-3-nitro-benzamide

NH
N/\/\/ 2
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.

JH-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), 1.5 (m, 2H), 1.40 (m, 2H).

MS: 238 (ES).



Production of the Internediate Products According to Process Variant 9 9a )
Production of N-(4-Am no-butyl)-3-nitro-benzamide O N-~NHZ H N2 2.27 ¢
(6.72 muol) of [4-(3-nitro-benzoyl am 120 - but yl ] - car bant16 REBRUBE 2007 v
ester is mxed with 9 ml of trifluoroacetic acid and stirred for 3 hours at
room tenperature. The batch is carefully added to 2N NaCH sol ution and then
extracted from ethyl acetate. The conbi ned 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 ng

2.19 -nitSe.0bt ai ned.
,(H NNRm?[l)JNB %Saamétﬁg,gqmm% B%lﬁ&%&iorbtl??ﬁﬂﬂinpfl gl:ﬁﬂiuo}lb )?zg§tg080( mal Eﬁb ,

7.72 ﬁ‘é}d 3.30 (m 2H), 3.04 (m 2H) 1.55 (m 2H), 1.40 (m 2H). Ms:
238 (ES) Y5 FEBRUARY 2007 9b) Production of
N-[ 4- (5- Brono- 2-chl oro-pyri m di n-4-ylam no)-butyl]-3-nitro- benzam de CI N2

ci NO,

| H
%m/\/\/h‘l

Br @)

A solution of 502 mg (2.2 mmol) of 5-bromo-2,4-dichloro-pyrimidine and 0.4 ml
of triethylamine (2.3 mmol) in 2.5 ml of acetonitrile is mixed at 0°C while being stirred
with 547 mg (2.3 mmol) of N-(4-amino-butyl)-3-nitro-benzamide. The baich is stirred
overnight at room temperature. The precipitate that is formed is suctioned off, washed
with water and dried. 574 mg (1.3 mmol, corresponding to 61% of theory) of the product

is obtained.

TH-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).



NLN/ N  HBr OA solution of 502 ng (2.2 mmol) of

5-brono-2, 4-dichloro-pyrimdine and 0.4 m of triethylamne (2.3 mml) in
2.5 mM of acetonitrile is mxed at 0Q2hil e being stirngFepRUARYZ0o0D (2.3
mol ) of N (4-am no-butyl)-3-nitro-benzam de. The batch is stirred

overnight at roomtenperature. The precipitate that is forned is suctioned
off, washed wth water and dried. 574 ng (1.3 mmol, corresponding to 61% of
t heory) of the product is obtained. 'H NVR (DVMBO): 8.87 (t, 114), 8.65 (m
1H), 8.38 (m 114), 8.28 (m 1H), 8.18 (s, 111), 7.76 (m 2H), 3.35 (m
414), 1966 Peeduction pf 3-¥8nindN-{4-E-bromi@2-chioré-ppRoddiv-£hminéebutylloduct i on of
3- Am no- N-[ 4- (5- brono- 2-chl or o- pyri m di n-4-yl am no) - butyl]- benzam de C1 NHZ
N I ~N Hbehfamille

ot NH,

] H

Br 6]

A solution of 568 mg (1.32 mmol) of N-[4-(5-bromo-2-chloro-pyrimidin-4-
ylamino)-butyl}-3-nitro-benzamide in 15 m} of THF is mixed at room temperature with 9
m! of a 15% solution of Ti(II)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).



Br O A solution of 568 ng (1.32 nmol) of

N-[ 4- (5- brono- 2-chl oro-pyri m di n-4- ylam no)-butyl]-3-nitro-benzamde in 15
m of THE is mxed at roomtenperaturnith 9 m of a1357EBRUARYORO®H
Ti(I11)C in approximately 10% hydrochloric acid. After 21 hours, the batch
is made basic with 2N NaCOH solution, mxed with ethyl acetate and filtered
on Celite. The filter cake is rewashed wth ethyl acetate. The organi c phase
of the filtrate is filtered through a Whatman filter and concentrated by
evaporation. 447 ng (1.12 nmol, corresponding to 85% of theory) of the
product Rroduétioni ofdbiea DErivaGees( ES). 122 15 FEBRUARY 2007 Production of Urea
Derivatives Process Variant 10 0% N~NO (RS M N NO (RS mMHHIIi NNHz (R )m
(R)Ymi)nmD NO2 NO2 N2 (RE)m(R)m(R5). Ra HNt NHNNN AN O-J NH ~ |
\' (R)my NN

Process Variant 10
(Rs)rn /0 (Fls)m N H n (RS)m
N N 0. n ﬁ H
— (T T — ™Y
(R (A, Ry °
ND, NO, N,

(Hs)m (H‘)m l
g ;

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

under general formula I.



NHN® C R (RgQmMHHRs ~ NNNYY-CBr ON / N (RI)m '~ C NH2 In
the general formulas, R, R3, R5, B and m have the neaning that is indicated
under general formula |I. 123 15 FEBRUARY 2007 Exanpl e15FEBRUAGRYC200N of
15-Brono- 2, 4, 6, 10-tetraaza-1(2,4)-pyrimdina-3(1, 3) -

benzenacycl odecaphan-5-one HNN H ~H | NH

Example 10.0

Production of ls-Bromo-2,4,6,10-tetraaza-1(2,4)-pyrimidina-3(1,3)-

benzenacyclodecaphan-5-one

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 mi). 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.



Br A solution of 265 ng (0.66 mmol) of 1-(3-am no-phenyl)-3-[3-(5-brono-2-
cliloro-pyrimdin-4-ylamno)-propyl]-urea in acetonitrile/di oxane/water (8

m/1 mM/1 mM) is added via a spray pgggp w thin 2 hour$s FEBRUARYWROOTY
solution of acetonitrile/water/4 nolar solution of hydrochloric acid in

dioxane (70 mM/5 m/1 m). After another 18 hours wunder reflux, the batch
is made basic with 2N NaCH after cooling and extracted from ethyl acetate.
The conbi ned organi ¢ phases are filtered through a Whatman filter and
concentrated by evaporation. The residue that is obt ai ned is purified by

chr omat ogr aphy 1 ned is then
recrystalli zedwwg%(s )‘H éh%z(ﬁ{mrg‘ﬁ ﬂp‘g’Fﬁ?p ?lPOP%th,Of t heory)
of the t o) 1 UARY 20 9.31 (s,
Ty 5. JRCH L aBp O B ;%,3@% 1{@3,0-18/@%?53%?%1,05 (. 1h.
6.72 rn lH) 651 (m 1H), 6.43 (m 1H), 3.48 (m 2H), 3.14 /m 2H), 1.65
(m 2H) 163¢@. 3R (DVBO): 158.6s, 157.8d, 156.1 s, 155.5s, 141.6s, 140.9s,
129.d, 112 _7d, 1122d, 110.3d, 92.1s, 38.3t, 36.3t, 30.3t. Ms: 363 (ES).

Pr oduct i on oPCJrNM&(M@)‘ é5$>659d668d ]éédar diﬁ.‘n@s lél. &dé@ﬂs 1280dant 10 10a)
Production of {3-[3-(3-Nitro-phenyl)-ureido)-propyl}-carbamc Acid-tert-
butyl e$i®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-tert-

butyl ester

0 0
NS PPNyt

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 2 Whatman filter and concentrated by evaporation. 6.4 g (18.9 mmal,

corresponding to 98% of theory) of the product is obtained.



/"1 0 ON \ HHHO A solution of 3.35 g (19.2 mmol) of

N- boc- 1, 3-di am nopropane in 50 mM of EtOH is mxed at OC in portions with
3.15 g (19.2 mmuol) of 3-nitrophenyl it2gyanate. The babsFREBRUNRY 207
overnight at roomtenperature and then concentrated by evaporation in a
rotary evaporator. It is mxed with DCM and washed with water. The organic
phase is filtered through a Whatman filter and concentrated by evaporati on.
6.4 g (18.9 mml, corresponding to 98% of theory) of the product is

obt ai ned. 125 15 FEBRUARY 2007 'H NWR (DVMBSO): 9.11 (s, 1H), 8.48 (in, 111),

771 (m %"%éHZNI@IWS(%ﬁ?&I((SZﬁQ'ﬁ48@@?‘7%@%1}1}1%5(%,33% ) 10b)3' 12
Ot L o TR AR PP G o5 G BTV G, 1 sk, 92N

{3-[3-(3-nitro- phenél) urei do] - propyl }-carbam c acid-tert- butyl ester is
m xed with 2M$338(Chri f1 uoroacetic acid and stirred for 2 hours at room
tenperature. The solvent is drawn off, the batch is m xed with NaHCGO3
solution and extracted fromethyl acetate. The conbi ned organi c phases are
filtered through a Whatman filter and concentrated by evaporation. 4.4 g

(18.5 muhb) ERbhRIIoNWE N {S-Ardino-propyl)-3-(3-nitro-phenyl)-urea

,[ l i
N N7 ONTNT N,
H H

6.4 g (18.9 mmo}) of {3-[3-(3-nitro-phenyl)-ureido}-propyl}-carbamic acid-tert-
buty! 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 NaHCOj3 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).



97% of theory) of the product is obtained. 'H NVR (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: 280 (ES). 126 15 FEBRRBRYARY0Z00A0cC)
Production of 1-[3-(5-Brono-2-chloro-pyrimdin-4-ylam no)-propyl]-3-(3-
nitro-phenyl)-ureal O NIN 32N/ HANY/\N Sr A solution of 1.6 g (6.7
mml ) 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-pyrimdine in 10 ml of acetonitrile. 2.0 mM of triethylamne is
added, atl) i tPreductivniofrk{B-(SeBrdfo-2ichlorepysimidincdylamipe)-ptapyl-3-3t is dil uted
with ethyl acetate (150 ml) and washed with citric acid (10%, saturated
NaHCO3 sol ut initophenfl}-hreas saturated NaCl solution, dried (Na2SO4),
filtered and concentrated by evaporation. The remaining residue is purified
by chromat ography (hexane/ethyl acetate 1 : 1). 1.7 g (4.0 mol,
corresponding to 60% of theory) of the product is obtained. 'H NVMR (DVSO) :

9.08 (s, 1H), 8.52 (m 1H), 8.21 (s, 1H), 7.70(i;\Tl\3H), 7.46 (t,

0 N N
JJ\ ™ I
O,N NN NNy
H H H
Br

A solution of 1.6 g (6.7 mmol) of 1-(3-amino-propyl)-3-(3-nitro-phenyl)-urea in
30 mi 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 mi 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 NaHCQ; solution as well as saturated NaCl
solution, dried (Na;S0y), filtered and concentrated by evaporation. The remaining
residue is purified by chromatography (hexane/ethyl acetate 1 : 1). 1.7 g (4.0 mmol,

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

'H-NMR (DMSO): 9.08 (s, 1H), 8.52 (m, 1H), 8.21 (s, 1H), 7.70 (m, 3H), 7.46 t,

1H), 6.38 (t, 1H), 3.45 (m, 2H), 3.15 (m, 2H), 1.72 (m, 2H).



1H), 6.38 (t, 1H, 3.45 (m 2H), 3.15 (m 2H, 1.72 (m 2H. 127 15 FEBRUARY
2007 10d) Production of

1- (3- Am no- phenyl ) - 3-[ 3- (5- brono- 2- ch{@r o- pyri m di n- 4- 1% FEBROAROY 2087 | - ur ea
|l ON JIN H2N/ NIN~-~~N ~"~ Br A solution of 1.71 g (3.98 mmol ) of

1-[ 3-(5-brono-2-chl oro-pyri mdin-4- ylam no)-propyl]-3-(3-nitro-phenyl)-urea
in 50 M of THE is mxed at roomtenperature wth 30 mM of a 15% sol ution
of Ti(Ill)C in approxi mately 10% hydrochloric acid. After 24 hours,

anot her f . the 15%sol ution of . TiGlLL)Cl i roximat.el y 10%

hydr ochllgwT1 c P%B‘?‘b“ﬁ"g "Zg'dg'&mﬂf’f n§“§t—[§e(lls OWBE#EI‘?E{)%BYW RA%"s made basic
with 2N NaCH solution and extracted fromethyl acetate. The conbi ned
organi ¢ phasd@pe)-ProPylared t hr ough a Whatman filter and concentrated by -
evaporation. The residue that is obtained is purified by chromatography
(DCMEtOH 9: 1). 850 ng (2.13 nmol, corresponding to 54% of theory) of the
product is obtained. "HNWR (DMSO): 8.25 (s, 1H), 8.14 (s, 11-1), 7.78 (t,
1H, 6.82 (t, 111), 6.68 (m 111), 6.50 (m 111),c16.06 (m 2H), 4.94 (s,
111), 3.30 (m 211), 3.31 (m 2H), 1.67 (m 2H). [M5: 399 (ES).

JJ\ N
H,N NN NN
H H H
Br

A solution of 1.71 g (3.98 mmol) of 1-[3-(5-bromo-2-chloro-pyrimidin-4-
ylamino)-propyl]-3-(3-nitro-phenyl}-urea in 50 ml of THF is mixed at room temperature
with 30 ml of a 15% solution of Ti(III)Cl in approximately 10% hydrochloric acid. After
24 hours, another 5 ml of the 15% solution of Ti(II)CI in approximately 10%
hydrochloric acid is added. After another 6 hours, the batch is made basic with 2N
NaOH solution and extracted from ethy} 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 (¢, 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).



128 15 FEBRUARY 2007 Ring Cosure of Bifunctional Acyclic Precursors
Process Variant 11 (RS m(RLl) , (RSAm(RI). AA Uz RR(X)~ NHNH N~NN
~NB RBR A B R, R, R3, R R5 M®8Y, mand n havd5tHEBREARY12007 hat
are indicated under general formula 1. U and V stand for groups such as -OH,
-C2H, -C2-Cl-C6-al kyl, -SQ2C1, -SQ2F, -SGBH, etc. The ring closure or the
synthesis of the nmacrocyclic conpounds can al so be perforned anal ogously to
known met hods ((a) Roxburgh, C J. Tetrahedron 1995, 51, 9767. (b) Meng, Q
Top. Curr. Chem 1991, 161, 107. (c) Paterson, |. Tetrahedron 1985, 41,
3569. ( dRinliCiesibe of Bifuditiawl AGREEPrddifdors9, 602. (e) Nicolaou, K C
Tetrahedron 1977, 33, 683. (f) Ruggli, P. Liebigs Ann. Chem 1912, 92.) 129
15 FEBRUARY 2007 Ring Cosure by Mtsunobu Reaction

Process Variant 11
R (Y, R (RY,
R Y RR \(X)
\NH \NH

N/]%N

(o) | ()
H‘/}\%\Mn R‘/J\%\(Y).,
3

R’ R

A, B, R, R% R% RY R®, X, Y, m and n have the meanings that are indicated under
general formulal. U and V stand for groups such as -OH, -CO-H, -CO,-C1-Cs-alkyl,
-S0.Cl, -SOF, -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, 1. Tetrahedron
1985, 41, 3569. (d) Masamune, S. Angew. Chem. 1977, 89, 602. (e) Nicolaou, K. C.

Tetrahedron 1977, 33, 683. (f) Ruggli, P. Liebigs Ann. Chem. 1912, 92.)



Process Variant 12 (RS\m(R1))m(A5) (R C HHN\ OHHN/Ng NOH ---31. 1
/ H'" HRH 1In the general fornulas, Rl, R3, R5, B and m have the neaning

that is indicated under general formp® |I. Synthesis a5 FEBROARY PO07
conpounds with use of the Mtsunobu reaction is generally known and can be
| ooked up in (a) Xue, C. -B. J. Med. Chem 2001, 44, 2636. (b) Steglich, W
Tet. Lett. 1991, 32, 5781. (c) Mtsunobu, 0. Synthesis 1981, 1. | 130 15

FEBRUARY 2007 Exanple 12.0 Production of
15- Br onp- 4- oxa- 2, 9-di aza-1(2, 4) - pyri m di na- 3(1, 3) - benzen- acyci ononaphane HN
\  ~ N' RingiClosur by Mitsunobu Reaction

Process Variant 12

In the general formulas, RY, 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. Lert. 1991, 32, 5781. (c) Mitsunobu, O. Synthesis 1981, 1.



Br A solution of 108 ng (0.31 mml) of 3-[5-brono-4-(4-hydroxy-butyl am no)-
pyri m di n-2-yl am no] - phenol in THF/ N-net hyl norpholine (9 mM/1 m) is added
while being stirred within 3 hours t180a m xture of 7105REZRUARYNRD(7 of
tri phenyl phosphine and 481 ng (2.8 mmol) of DEAD in 100 m of THE at 40C.
After another 30 mnutes, the reaction mxture 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 (Na2SO4),
filtered and concentrated by evaporation. The residue that is forned is
purifi edﬂxbylp&ﬂri’ﬁﬂmt ography (dichl oromet hane/ net hanol 9:1), and the crude
product that is obtained is then digested with isopropyl ether. 17 ng (0. 05
mol , corresponding to 17% of theory) of the product is obtained. 131 15
FEBRUARY 2007 'H NWR (DVSO): 9.18 (s, 111), 9.08 (s, 11-1), 8.04 (s, 1H),

7.20 (SPr&AﬂmoZoW -Bfsino-4tdxa-Xo aﬁ.zéll/&zd) :ﬁ.d?»ﬂaé )-Yellken-3- 30 (m 4H), 1.90
(m 4H). MS: 334 (El). 132 15 FEBRUARY 2007 Productlon of the Interrred| ate

Pr oduct aﬁ@?‘%&’ g# to Process Variant 12 12a) Pr oducti on of
4-(5-Bro ChP OF G- pyri m di n-4-yl am no)-butan-1-ol N~ NN CH

A solution of 108 mg (0.31 mmol) of 3-[5-bromo-4-(4-hydroxy-butylamino)-
pyrimidin-2-ylamino]-phenol in THF/N-methyimorpholine (9 mi/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
(NayS0,), 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 (.05 mmol, corresponding to

17% of theory} of the product is obtained.



| HBr A solution of 2.28 g (10.0 mmol) of 5-brono-2, 4-di cbl oro-pyrim dine
and 1.7 m (12.0 mmol) of triethylamne in 10 mMl of acetonitrile is m xed
at OCwith 1.1 m (12.0 nmol) of 4-amBho-butanol. The cREBRUARY 2007Ve i s
slowy heated to roomtenperature while being stirred by renoval of the ice
bath. After 16 hours, the precipitate that is fornmed is filtered off. The
filtrate is conpletely concentrated by evaporation and digested with

di i sopropyl ether. 2. 74 g (9.8 mmol, corresponding to 98% of theory) of the
product is obtained. 'HNWR (DMSO): 8.19 (s, 1H), 7.72 (t, 111), 4.45 (br,
1H), 3.38 (mM'HAMR (DMESO): (9118 &HLH), D.08Ks, (1), R64 (s, M), 7209s( D) 7.09. 8, 15
FEBRUARY 2007 12b)

3 [5 Br om) égé& mpgqm(d@qml;gg@(}ﬁ)gtmyi g@r‘(rgl,m)z yI am no] - phenol HHN\ OH N
A Teaction mxture of 327 0 mml ) of 3-am nophenol and

864 ”‘9 (3 1 MS: 334 (E).



mmol ) of 4-(5-brono-2-chloro-pyrimdin-4-ylam no)-butan-l-ol in 9 m of
acetonitrile is mxed with 0.75 m of a 4 Msolution of hydrochloric acid
in dioxane, and it is stirred under 182l ex overni ght. 1A FEBRUKRY 0DV Ng,
the reaction mxture is filtered, and the filtrate is conpletely
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 triethylamne, the solution is nmade basic and extracted
with ethyl acetate (2x). The conbined organi c phases are dried (Na2SO4),

filtereproanctiGOSIaARO IkteiRelife Favan@s Acédding t94tofds VarigntT®! , correspondi ng
to 40% of theory) of the product is obtained. "H NVR (DMSO): 9.18 (s, 1H),

9.06 (s, IH, 7.97 (s, 1H, 7.19 (m 2H), 6.99 (m 2H), 6.32 (m 1H), 4.45
(t, 111), 3.40 (m 4H), 1.60 (m 2H), 1.47 (m 211). MS: 352 (ES). 134 15

O, AL B HARIOR IR R T 1 (T
L

el IN

k\(km/\/\/OH

Br

A solution of 2.28 g (10.0 mmol) of 5-bromo-2,4-dichloro-pyrimidine and 1.7 ml
(12.0 mmol) of triethylamine in 10 ml of acetonitrile is mixed at 0°C with 1.1 ml (12.0
mmol) of 4-amino-butanol. The reaction mixture is siowly heated to room temperature
while being stitred by removal of the ice bath. After 16 hours, the precipitate that is
formed is filtered off. The filtrate is completely concentrated by evaporation and
digested with diisopropyl ether. 2.74 g (9.8 mmol, correspording to 98% of theory) of

the product is obtained.

IH-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).



R3 H In the general formulas, Rr, R3, R5, B and m have the neaning that is
indicated H-N O wunder general formula | and NHZ stands for the group
Synthesis of macrolactanms is carried 983 according to StaFEBRUARY20083esS
((a) Xue, C.-B. J. Med. Chem 2001, 44, 2636. (b) Jackson, F. W J. Og.
Chem 2002, 67, 4882). 135 15 FEBRUARY 2007 Exanple 13.0 Production of
15-Bronp-2,5,11-traza-1(2,4)-pyrimdina-3(1, 3)-

benzenacycl oundecaphane- 4-one (A) and
2,5,11-Triaza-1(2,4)-pyrimdina-3(1, 3)- benzenacyci oundecaphane- 4-one(B) HN\
| D HN 19b) D 3. {Bidtho-aL @ hybrdly-Bit1abdihd)lpy cibhidin-BylAnme]-phirep of 300 my (0. 57

mmol ) of 3-[4-(5-benzyl oxycar bonyl am no-

HN : OH
'ﬁ/”\ /\/\/OH
N
H

Br

A reaction mixture of 327 mg (3.0 mmol) of 3-aminophenol and 864 mg (3.1
mmol) of 4-(5-bromo-2-chloro-pyrimidin4-ylamino)-butan-1-ol in 9 ml of acetonitrile is
mixed with 0.75 mi 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;SQOy), 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).



pent yl am no) - 5- br ono- pyri m di n-2-yl am no] - benzoic acid in

nmet hanol / di chl oronmethane (40 M /5 mM) is mxed with 350 ng of Pd/C (10%
and hydrogenated for 150 mi nutes in al34 ow pressure apdarEEBRUARY20@Act i on
m xture is filtered on Celite and conpletely concentrated by evaporati on.
The remaining residue is dissolved in DMF/ nethanol /water (10.0 m /1.0
m/0.2 mM) and added via a spray punp over 2 hours to a solution of 410 ny
(2.2 mol) of EDC, 330 ng (2.2 nmol) of HOBt and 0.25 m of

N- et hy ol i m of DVMF. After 72 hours, the reaction m xture
is concbﬁ'ﬂ Q{] &r%%@gﬂmﬁﬁ“‘mm xed with water, and then extracted with
ethyl acetate (2x). The conbi ned organic phases are washed with water,
dried (Na2SO4), filtered and concentrated by evaporation. 136 15 FEBRUARY
2007 The residue that is fornmed is purified by chronat ography

(di chl oPorressiéamigntdBhanol 1:1). 35 ng (0.09 nmmol, corresponding to 16% of
theory) of 15-bronp-2,5,11-triaza-

1(2,4)-pyrimdina-3(1, 3)-benzenacycl oundecaphane-4-one (A) and 13 ng (0.04
mmol, corresponding to 7% of theory) of

2,5 11-triaza-1(2,4)-pyrimdina-3 3) mnbenzenacycl oundecaphane-4; one ( B)
are obt ai ned. (F9.2) (R9) Qs
15-Bronp- 2,5, 11-triaza-1(2, 4) - pyri caphane 4-on
e (A): 1HNWR (DVSO: 9.45 (s, 1H)] 81 (s, 1H), 8.12 (t, 79?

1H), 7.209im 4H) Nu3. 30 (m 4HN” 178 YenH2H), 1.60 (mu 3ePtm 2H).

MB: 376 (HS). ' ’
2,5,11- (l‘a -1 pyr| m di ma/g(NL 3nacyc| oundeﬁ/gnne 4 0(|e (B):

H

m

a-3(1, 3) - benzenacycl

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

—N
0

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

under general formula I and NHZ stands for the group

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



IHNWR (DVBO): 9.21 (s, 1H), 8.97 (s, 1H), 8.10 (t, 1H, 7.72 (d, 1H), 7.38
(t, 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), 1.5834m 2H), 1.30 (rm5 REBRUMRY 2087 (ES) .
137 15 FEBRUARY 2007 Production of Internediate Products According to
Process Variant 13 13a) Production of

[ 5- (5- Bronp- 2-chl oro- pyri m di n-4-yl am no) - pentyl ]-carbam c add-benzyl ester
Il NIN\V 1 N~~N~O\ ~HH Br A solution of 860 ng (3.8 nmol) of

5- brom)&zg‘fl fﬁh4oro-pyriMdi ne and 1.2 mM (8.5 mol) of triethylamine in 6
M of acttBRGYife is mxed at OCwith 1.0 g (3.7 nmml) of

(5-am no-pentyl)-carbam c aci d-benzyl ester. The reaction mxture is slowy
heated to roomtenperature while being stirred by removal of the ice bath.
After 60 hours, it is mxed with water and then extracted with ethyl

acet atePQ'mL)clloifhﬁl cBrmnmé;S,lithmad(Z,ﬂ))hmmmdmaeiiﬁﬂ)ed (Na2SO4), filtered and
concentrated by evaporation. The residue that is forned is purified by

chr omat bgiARyclobfdaaphsidYona (L) side 2.5,10) Tridza2l (2,4¢-pyHniidlh,3(1,3)-

benzenacycloundecaphane-4-one (B)

HN HN

L X

N\N N N

N

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 m}/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 mi of N-methylmorpholine in
200 m! 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;50,), filtered and concentrated by evaporation.



corresponding to 77% of theory) of the product is obtained. 'H NVR (DVSO) :
8.21 (s, 1H, 7.72 (t, 111), 7.35 (m 5H), 7.23 (t, 1H), 4.99 (s, 2H), 3.30

(m 2H), 2.97 (m 211), 1.47 (m 4H)134.27 (m 2H). M35 FRBRUARY 2088 15
FEBRUARY 2007 13b) Production of

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

pyrim di n-2-yl am no] -benzoic Acid\ COZH N~ NOI HO\ Br % A reaction
m xture of 1.20 g (2.8 mmol) of [5-(5-brono-2-chloro-pyrimdin-4

yl am no) - pentyl ]-carbam c aci d-benzyl ester and 0.37 g (2.7 mmol) of

3- am ndhe nsiive thaaisifrmed s pet et By chremaagreghy((Sicilordméthade)méthamol i r r ed under
reflux for 20 hours. The reaction mxture is spun in, and the remnaining

resi dug; 1')535)Hf§l)(bog%n%’l &ﬂfee;smltdﬁgrta@b% dedicoly) @k ¢ BloRANEA TRIthAR0! 9: 1,

Fl ashmast er , corresponding to 86% of theory) of the

mOdgCg_(Li,@ MH??(@%&%@ é%%e}ca%@an?i J@I%A% bl b%‘“?go 9 m&&‘) 8 (1% ( Y
2. 98 ( r&)rres;%ﬂdmg 47‘75 ot thct!:_r% otJZ § %1 gnaza 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 (t,
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).



4H). Ms: 528 (Cl). 139 15 FEBRUARY 2007 Production of Azaphane Derivatives
Process Variant 14 R* (REY M (RSYy M (RS)ymMN NHZ I\ N/NI\ N/ (R)(R),

(R)m NHAc NHAc NHAc O R R i M37N (Rim (A5) m | 18 FEBRUARY 200FR ) m
(R)mNHAc NHAc | (R% (A)m

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 mmolI)
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;S0,), 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, 5H), 7.23 (t, LH), 4.99 (s,
2H), 3.30 (m, 2H), 2.97 (m, 2H), 1.47 (m, 4H), 1.27 (m, 2H).

MS: 427 (ES).



HNIT N Ii NH H Br 140 15 FEBRUARY 2007 |In the general formulas, Rl, R5,

R11, B and m have the neaning that is indicated under general formula |I. 141
15 FEBRUARY 2007 Exanple 14.0 Produtig on of 15 15 FEBRUARY 2007
-Brono-4-mesyl -2,4,9-triaza-1(2,4)-pyrimdina-3(1, 3)- benzenacycl ononaphane
OS HN\ NNNN'"."- HBr A solution of 160 ng (0.33 mmol) of

N-(3-{[4-(5-brono-2-chl oro-pyrim din-4-
yl am no) - butyl ] - met hanesul f onyl - am no} - phenyl ) - acetam de in 10 m of

acetonitrile is
13b) Production of 3-[4-(5-Benzyloxycarbonylamino-pentylaminoe)-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)-pentylj-carbamic acid-benzyl ester and 0.37 g (2.7 mmol) of 3-aminobenzoic
acid in acetonitrile/water (8 ml/1.5 ml) is stirred under reflux for 20 hours. The reaction
mixture is spun in, and the remaining residue is purified by chromatography
(dichloromethane/methanol 9:1, Flashmaster II). 1.27 g (2.4 mmol, corresponding to

86% of theory) of the product is obtained.

'H-NMR (DMSO): 10.03 (s, 1H), 8.38 (s, 1H), 8.15 (s, 1H), 7.81 (m, 2H), 7.56
(d, 1H), 7.30 (m, 7H), 4.98 (s, 2H), 3.35 (m, 2H), 2.98 (m, 2H), 1.54 (m, 2H), 1.32 (m,
4H).

MS: 528 (CI).



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 mM/1 m). After the addition if39 conpl eted, the1BHEBRUARM 2002d under
reflux for another 16 hours, and then the organic solvent is drawn off. It
is mxed with ethyl acetate and washed with dilute NaHCO3 solution. The
conbi ned organi c phases are concentrated by evaporation, and the residue
that is obtained is washed with ethyl acetate, MeOH and water. After the
drying, 81 ng (0.20 nmol, corresponding to 63% of theory) of the product is
obt ai nBebduttién dbAZEPRIMer®ifes ' H- NVR (DMSO) @ 9.38 (s, 1H), 8.16 (m 1H),
7.97 (s, 1H, 7.23 (m 2H), 6.99 (m1H), 6.92 (m 1H), 3.64 (m 2H), 3.16
(m 2H), 3.06 (s, 3H, 1.77 (m 2H), 1.60 (m 2H. M 412 (ES). 143 15
FEBRUARY 2007 Production of Internediate Products 14a)
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HN O 460 ng (1-56 mmol ) of N-{3-[(3-cyano-propyl)-nethanesul fonyl -am no]j -
phenyl }-acetamde in 25 m of ethanol and 0.5 ml of concentrated HCl are
hydrogenated wi th use of 60 ng (0.2640mol ) of plati nur FEBBUARY 20075 hours
at roomtenperature under normal pressure. The batch is filtered and
concentrated by evaporation. The residue that is obtained is mxed with a
solution of 355 ng (1.56 mmol) of 5-brono-2,4- dichloro-pyrimdine in 15 ni
of acetonitrile. 0.45 m of triethylamne is added drop by drop, and it is
stirred for 16 hours at roomtenperature. The batch is concentrated by
evaporation, and the residue that is obtained is purified by chromatography
(DCM EtOH 95:5). 330 ng (0.67 nmmol, corresponding to 43% of theory) of the

product is qmrﬁlglaﬁaalfa;ﬁﬂna&RFEBRmﬂRBa%@ﬂ?havckh%:ﬁ@\ﬁ@miﬂcﬂcaﬁhfﬂ (s, 1H),
8.21 (s, 1H), 7.69 (t, 1H), 755(m 2H), 7.29 (m 111), 7.03 (m 1H), 3.60
(t 2kmmd§6%gmgp%ngmgl 2.97 (s, 3H), 2.03 (s, 3H, 1.57 (m 2H),1.36 (m

: (ES). 145 15 FEBRUARY 2007 14b)
N—{3 [ (3- Cyano- propyl ) - net hanesul f onyl - am no] - phenyl }-acetam de 0\ / 0=%



N HM O A solution of 510 nmg (2.35 mmol ) of

N-[ 3- (3-cyano- propyl am ne) - phenyl | - acetamde in 10 mM of pyridine is m xed
at 0OC drop by drop with 0.21 m of 1#thanesul fonyl chisaFEBRUANRY 2DOR
stirred for 24 hours at roomtenperature. After TLC nonitoring, it is m xed
again with 0.1 m of nethanesul fonyl chloride and stirred for another 3
days. The batch is diluted with ethyl acetate and washed with citric acid
(10%, saturated NaHCO3 solution as well as saturated NaC solution. The
organi c phase is dried (Na2SO4), filtered and concentrated by evaporation.
469 ngHExampl Mol , corresponding to 68% of theory) of the product is
obtained. "HNWR (DMSO): 10.11 (s, 1H), 7.59 (m 2H), 7.37 (m 1H), 7.11 (m
1H, 3.68 (t, 2H), 3.02 (s, 3H), 2.51 (m 2H), 2.04 (s, 3H),1.67 (p, 2H.

M5: 321 (ES) 111 146 1_5 FEBRUARY 2007 l4f3) \
N- [ 3- ( Pr&diRnion OF PPBr B M1 M9 tisfa St @) Aeritdidinbl3 (1 B)- ©
benzenacyclononaphane
0\\//0
HN NS
"'H\\N /_B
H/I\N
H
Br

A solution of 160 mg (0.33 mmol} of N-(3-{[4-(5-bromo-2-chloro-pyrimidin-4-
ylamino)-butyl]-methanesulfonyl-amino}-phenyl)-acetamide in 10 ml of acetonitrile is
added via a spray pump within 3 houss to a refluxing solution of acetonitrile/water/4
molar solution of hydrochloric acid in dioxane (40 ml/10 ml/1 mi). 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.



A solution of 3.18 g (21.2 mmol) of N-(3-am no-phenyl)-acetamde in 100 m

of acetonitrile is mxed at roomtenperature with 1.9 m (19.0 nmol) of
4-bronmobutyric acid nitrile and 2. 6142 of tri et hyl am TeFEBRUARN X107 r ed
under reflux overnight. After <cooling, it is diluted with ethyl acetate and
washed with citric acid (10%, saturated NaHCO3 solution as well as
saturated NaCl solution. The organic phase is dried (Na2SO™4), filtered and
concentrated by evaporation. The residue that is obtained is purified by
chromat ography (DCM Et OH 95:5). 0.56 g (2.35 nmol, corresponding to 12% of
Uheory) of tHONMREMBOY 9 3sci el 16 (R NURT SpUBEF): T256n.(3D, 699 . 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(m,3H), 61929, (), 3264 (m,K2H), 218 (0.ES]), 3.04Ts, 3H),AEBROARH)2D6T (m,The f ol | owi ng
conpounds are also produced in a way simlar to the process variants

descri bgg, above in each case: i 0 HN~~0o H ON \NL

MS: 412 (ES).



HK ~H NH N-Nf I\ 19/ ~\ | $LOLJ Exanple No. 14.1 14.2 14.3 Mass 370
(ES) 362 (ES) 426 (ES) Process 1 1 1 Variant Hl NH ONLNHN\ =0 N -N H

HNHfl HNT-- OHHBr N~ Exanple Nd4314.4 14.5 14. 6 MEEBRUAREIN0284 (Cl)
398 (ES)

Production of Intermediate Products

14a) N-(3-{[4-(5-Bromo-2-chloro-pyrimidin-4-ylamino)-butyl]-methanesulfonyl-

amino}-phenyl)-acetamide

o= N

!
Q
\ X
N\ /IN

N\/\/\ N
N
H
Br

AN

0

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 HC1 are hydrogenated
with use of 60 mg (0.26 mmaol) of platinum(IV)oxide for S 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 mi 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.



Process 1 13 1 Variant 148 15 FEBRUARY 2007 /1 O HN\ O CHO NNHN "O WM

glO | HN SO N H Exanple No. 14.7 14.8 14.9 Mass 412 (ES) 414 (ES) 390 (ES)
Process 1 1 6 Variant 149 15 FEBRUARM4£007 3 | O _N45 FEBRQARY 2007 NH N

"N HN Ip O\//0

'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).



' 1 /1 SO NH, HN"N/ HN H & N Exanple No. 14.10 14.11 14.12 Mass 404
(ES) 428 (ES) 400 (ES) Proc. Var. 6 8 8 0 00 HN 5=0 \ O\N-S~ N kN HN HN

LOHNNH HNIN-NNN/ HH &/ \ ~MfH St & Exanphg FEBRRUARM 2 dd 14
14.15 Mass 418 (ES) 458 (ES) 424 (ES)

14b) N-{3-[(3-Cyano-propyl)-methanesulfonyl-amino]-phenyl}-acetamide

N\

8]
O:? N
N

\/\/

"~

0

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 TL.C
monitoring, it is mixed again with 0.1 ml of methanesulfonyl chloride and stirred for
another 3 days. The batch is diluted with ethyl acetate and washed with citric acid
(10%), saturated NaHCO; solution as well as saturated NaCl solution. The organic phase
is dried (Na;SQ,), filtered and concentrated by evaporation. 469 mg (1.60 mmol,

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

'H-NMR (DMSO0): 10.11 (s, 1H), 7.59 (m, 2H), 7.37 (m, 1H), 7.11 (m, 1H), 3.68
1, 2H), 3.02 (s, 3H), 2.51 (m, 2H), 2.04 (s, 3H), 1.67 (p, 2H).

MS: 321 (ES).



Process 1 11 Variant ~I O\ i0 HN\ "DLOH HN\ I320NINNN~NN -~N
HW/) I H/ Nv St S HOH Br 150 15 FEBRUARY 2007 Exanple No. 14.16 14.17

14. 18 Mass 398 (ES) 412 (ES) 365 (ESyagProc. Var. 1 215 FEBRUARYRobiN \ 1 O\
O Hhil~OH \-ON NHOINN~NINYHYTHS&O.1//

14c) N-[3-(3-Cyano-propylamine)-phenyl]-acetamide

A solution of 3.18 g (21.2 mmol} of N-(3-amino-phenyl)-acetamide in 100 ml of
acetonitrile is mixed at room temperature with 1.9 ml (19.0 mmol) of 4-bromobutyric
acid nitrile and 2.6 ml of triethylamine and then stirred under reflux overnight. After
cooling, it is diluted with ethyl acetate and washed with citric acid (10%), saturated
NaHCO; solution as well as saturated NaCl solution. The organic phase is dried
(NapS0y), 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).



" & a Exanple No. 14.19 14.20 14.21 Mass 402 (ES) 442 (ES) 445 (ES)
Var. 11 1 HN\ | OHN\ g$I~O/ 9 HOHMO HO M\HN 1 110 H,~ H- H

Exanpl e No.5 REBRRARY 28014. 24
1 1 1 151 15 FEBRUARY 2007 NH,

| ~NN\ \T~ N (+)-Enantioner
Mass 428 (ES) 428 (ES) 428 (ES)
NMAC / SAN

(-) - Enangt oner

Proc. Var.

/ HN'\ \ 40 HN ?-~0 HN Sip NLN

The following compounds are also produced in a way similar to the process

variants described above in each case:
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Example No. 14.1 14.2 143
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Process 1 1 1
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P HN T—
T L
g .
Example No. 14.4 14.5 14.6
Mass 442 (ES) 284 (CI) 398 (ES)
Process 1 13 i
Variant




AcN AC N 5

No. 14.25 14.26 14.27 Mass 441 (ES) 483 (ES) 430 (ES)
N HN Q H Exanple No. 14.28 Mass 44P4§ ES)
2007 As can be assuned by one skilled in the art,
processes do not describe al

I....._

IN N’

according to the invention.

skilled in the art based on his technical
producti on processes are not

IN J\)

1/ H

\~ N\

Proc.

H&Tf HI
Pr oc.

Var .

H Br & Exanpl e

11800

Var 158 BBRUAR YFEBRUARY

t he above-descri bed
possi bl e producti on nethods of the products

Rel ated net hods are to be obvious to one

know edge.
limted to being carried out

in

I n additi on,

Variant

]
'1)\}“ H L O N/gN Hlll
=~ L‘/)\N/\)
N H

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

t he



this sequence. The chem cal transformations and protective groups that are
described in this application and that are necessary for the synthesis

nmet hod are described in the prior afd9and especi al | y 1FRBRUKRY 007

Conpr ehensi ve Organi c Transformations, VCH Publishers (1989), T. W G eene
and P. G M Wirtz, Protective Goups in Organic Synthesis, John WIley and
Sons (1994) and L. Paquette, ed., Encyclopedia of Reagents for Organic

Synt hesis, John Wley and Sons (1995). The foll owi ng exanpl es can be
obt ai ned anal ogously to the previously described process variants or the
variants that are obvious to one skilled in the art: HNO HN\Vj HN HN\ | o
HNaoloHN\ 1 o NH-I~-NH If, Br & Br Exanple 15.0 15.1 15.2 153 15
FEBRUARY 2007 Additional synthesis requirenments|relative to the sulfoximne
derivatives are descriped ina)l M Regglin, C. Zur, Synthesis, 2000, 1,

1-64. pb) S. L. Huangj Swern, Phospht’grgus and Sul fur, 1976, 1, |309-314.
c) S. Oae, K Hara S=T%u1|hara 9‘rFurukawa Int. J. Sulfur Chem, Part
A 2, {1, 49-61. d)‘,)sq /tb\Pyne Sy, eports 12, 1, 54.903. 154 {15 FEBRUARY

2007 HN | Lp kN H/l‘o /@ESW
N \N !
Br ,\5 HI

Example No. 14.10 14.11 14.12
Mass 404 (ES) 428 (ES) 400 (ES)
Proc. Var. 6 8 8

—
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Example No. 14.13 14.14 14.15
Mass 418 (ES) 458 (ES) 424 (ES)
Process
1 1 1
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Example No. 1422 14.23 14.24
Mass 428 (ES) 428 (ES) 478 (ES)
Proc. Var. 1 1 1




N /1JOH 4~ro H NoH "~I7N N &OH~B~ NNN\ NI O OH COH 155 15
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HHN OH H vl

NHNN ANHHYy 'O
i o HN\ HN NNOH H Br
0~~0 00\ I S NH2 S NH \ |

SNH,
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O Exanp
Exanpl e No. 15.22 156 15 FEBRUARY 2007 O0O\/O0
HNS2IN HHN N kN N~-MSNFEBRNARY @O0& OH &

OH Exanpl e No. 15.23 15.24 15.25 0/0 O\/0 O S

l e No. 15.19 15.20 15.21

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. Waurtz, 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:

o " %
m’@Eo HN/@C’ N 9
N’J‘\u /\> NI/KN ,\5 N/L\‘N
V\" %N ((k,,
H A H
ar Br ar
Example 15.0 15.1 15.2




\' NH VI SNH \ "NH HNOHNHN ANi ANN NHg OHdS, OH Br Exanple No.
15.26 15.27 15.28 00 O\// O\/O \ SNH \ I NH \ I S NH, HNHNHNOH N

~NOHN"\NOCHMNTQgNTQqg Sr or Banple No. 15.2915FBBRUARM200Y//0
O\//0s sl \' "NH \ NH NNOHNQg\~[/ OH1

Additional synthesis requirements relative to the sulfoximine derivatives are described in
a) M. Regglin, C. Zur, Synthesis, 2000, 1, 1-64. b) S. L. Huang, D. Swern, Phosphorous
and Sulfur, 1976, 1, 309-314. c) S. Oae, K. Harada, K. Tsujihara, N. Furukawa, Int. J.

Sulfur Chem., Part A, 2, 1, 49-61. d) S. G. Pyne, Sulfur Reports, 12, 1, 57-93.
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HN pL-O O N-N NI N Sr Exanple No. 15.73 15.74 1 o, / | o HN\ $LO HN\
$~O0 I OHHNHNLOHNNNILI N NN Br MM HI _|I.~N Exanple No. 15.75 15.76
15.77 Oher Related W G Watson, YasBida, Bull. Soc.1RFESRUARY.2007
Literature Pestic. Sci., 1996, Sci. Photogr. Jpn., Phosphorus 46, 131-138

1969, 19, 41 Sul fur, 1981, 12,197- 1 162 15 FEBRUARY 2007 HO
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1581 01 ONO HNFHNNN\N V/ [ H,,.vI N~ V/
HN/Q\N/ HN/Q\NN on HN
N’I‘\w NJ\\‘N /_5 w*\hl />
X CL, CL,
# H
Br Be Br
Example No. 15.61 15.62 15.63
HN/Q\NH HN’Q\NJ\ HNQNJW/
N*\N N/gN /\Ij N/gN N
CL L, L,
H H H
Br Br Be
Example No. 15.64 15.65 15.66
o
HN/Q\NJ\O/ HN N ﬁ/ HN/Q\NJ\T/
Nl)%N /\5 Nl/]*re /\5 Nl/l‘\w /\5
%u ka 7
B Br Br
Example No. 15.67 15.68 15.69




Exanpl e No. 15.82
A. Courtin,

Hel v.

65, 2,546-550. 1,

Ber .,

Exanpl e No. 15.84 15.85 15.86 O her Related Heertjes, Recl. Fischer, Chem
Karsl ake, J. Am Chem Literature Trav. Chim Pays- 1891, 3188 Soc.,
1914, 36, 1247 Bas, 1950, 69, 262 B, HN=0 HNg~0 HNN ' MN
HN/@\N/ HNQ\N/\/DH HN/@\N/\/OM'
N/KN NAN N/QN
N N N
Br Br Br
Example No. 15.70 15.71 15.72
N/[L W
H ﬁ/ HN
jo s
N o HN 0
/k Hz N7 N wf:
N N
“\f\ /\> ] =
N B
Br
Example No. 15.73 15.74
H OH
)\ OH HN HN Lo 'ﬁ\ HN
NN ?— =N
oS | Y
[ N [
Br
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
46, 131-138 1969, 19, 41 Sulfur, 1981, 12, 197-
204.

15.83 163 15 FEBRUARY 2007 Oher Related A. Courtin,
Hely. Literature Chim Acta, 1982, Chim Acta, 1983, 66,
68-75 1= HN f=0 116N HN HN O HN NSFEBRNARY280AH H g,




Il / NNI NHW HI Exanple No. 15.87 15.88 Oher Related Courtin,
Chimca, Petrov, J. Pharm Literature 1975, 29, 168 Pharnuacol., 1960, 12
164 15 FEBRUARY 2007 \ | OV H, \ | 16D 0 0 XIN N O HS EEBRUARY 200N H /
HNAN HNN-~NHN &N\ I~H\ |I~H Exanpl e No. 15.89 15.90 15.91 O her

Rel ated G Rensen, Am G Rensen, Am G Rensen, Am Chem Literature Chem
J., 1897, Chem J., 1897,1897, J., 1897, 1897, 19, 496. 1897, 19, 496. 19,
496. O OHOCM ONH, L\ .O\V I L HNTf-: HN OHN $-0O

Example No. 15.78

Other Related Katrizky, Synth.
Literature Synth. Commun.,

1993, 23, 3, 405-417

OMe Mel)
/{ I ° :Q °
7 y/
HN < HN 0
HN

Example No. 15.79 15.80 15.81

HN )\ | 3 HN
NI \N /\> Nl \N /\>
H/)\ I\KL
N
H H

Example No. 1582 15.83




\
J.

HN 111 HN I
Chem Shah, J.

H N or & Exanple No. 15.92 15.93 15.94 O her
Chem Soc. ;

Chem Soc.;

Shah, J.

Literature Soc.

Rel at ed Shah,
1933,

1373 1933, 1373 1933, 1373 My Nve, Me, 168N $LO O HN $~O153HEBRVARYQ0BYN ~N |

NI

KN N ~N N Br

H 165 15 FEBRUARY 2007
Rel at ed Abr anpvitch, J.
Soc. ,

W | son,

J.

Am Chem

1944, 66, 835 42, 2920 O~ NH, O~ ~NHM O~ ~NMe, HN Q/ Q all
Nl "Y*N HN NW\LN HN N | ~N WN
Other Related A. Courtin, Helv. A. Courtin, Helv.
Literature Chim. Acta, 1982, | Chim. Acta, 1983, 66,
65, 2, 546-550. 1, 68-75
/\ i
- ,
40 /]\ HN HN ]
HN =1 =N
,g HE— N]H)\ /\> N’gu w
T ﬂ ' /\>
N ! Y
H Br
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
HN/Q\T’EO HN/@?QO
N/gN HN, NA\N HN
"\%\/\> 'klykNA)
Br ) Br "
Example No. 15.87 15.88
Other Related Courtin, Chimica, Petrov, J. Pharm.
Literature 1975, 29, 168 Pharmacol., 1960, 12

Exanpl e No. 15.95 15.96 15.97 O her
Literature Og. Chem 1977,

L L



H- ~ Sr
Bennett, J.

INN N N |

Bf Exanple No. 15.98 15.99 16.0 O her
Chem Soc.,
1929, 267 1929, 267 00 0 00
HMH &r Br
WIllians, Biochem J.,

Bennett,

J. Chem Soc.,

Rel at ed Bennett, J.

Literature Soc.,

35, 61 1941, 35, 61 1941, 35,61 166 15 FEBRUARY 2007 HN \ | NH H N\
8 05
OMe NH, oH
HNgg:—oﬂ HN ?ﬁo HN f/-'L--OO
SUVR o UORN I o U
Oy . (4
Br r " 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, | 1., 1897, 1897, 19, 496.
1897, 19, 496. 19, 496.
Oy .OH Oy Ove Oy _NH,
T o T4
Ol L0 OO
f N [ ] 1 N
Example No. 15.92 15.93 15.94
Other Related Shah, J. Chem. Shah, J. Chem. Soc.; Shah, J. Chem. Soc.;
Literature Soc,; 1933, 1373 1933, 1373 1933, 1373
Me, NMe, Me,
el DL |
HN —0 o
/k HN HY ?féo A KN
N NT SN
1 P /\> N/'%N W "\’)\ /\)
n Br
B¢

1929, 267
\NK, S fi64~ H M\- NH HN N8 FEBRUARY 2007 NN NLN
Exanple No. 16.1 16.2 16.3 O her
WIllians, Biochem J.,

Rel ated WIIli ans,
Literature Bi ochem J.,




NNONHHOH Exanpl e No. 16.4 16.5 O her
Literature [Pharmaceutics],

I O N~ N\ Nk/J18% |
Bul | .
Sci. Chim Sci.
29 167 15 FEBRUARY 2007 Secondary or tertiary al cohol
produced from primary al cohol s

Phar mazi e, 2002,

| o HN\ H7/L \ NI .
Rel at ed Strekowski ,
Set. Pol.

O her
Pol . Sci.

Sci. Ser.

St rekowski

Rel ated Orus,

9 v/ & Br
Bul | .

Acad.

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\\ ~NH, 3~ NHMe o\\ ~Nie,
o= = oF
L0 S L0
H —Q HN ?—0 HN FO
~/1§N ™ Ny HN N/l"'\w N
K(k“/\> IK(ku/\> L(k"
H R H
Br Br B
Example No. 15.98 15.99 16.0
Other Related | Bennett, J. Chem. | Bennett, J. Chem. Soc., | Benneitt, J. Chem. Soc.,
Literature Soc., 1929, 267 1929, 267 1926, 267
\v °\\//° ¥
4 S : :SLT/
H NH HN HN NH
N)“\\N N*\N /_B NN /_>
N
Be 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

Phar mazi e Orus,

57, 8, 515 2002, 57, 8, 515 |
Ex3a6HEBROARNG2607.6. 7
Literature Acad.
Chim 1976, 24, 1976, 24, 29
derivatives can be




via oxidation/ Gignard Reaktion
02/ 096888,
suitable (see S. V. Ley,
[ Met hods of Organic Chemi stry]
B. H Gl man provides an overview on the

pages 1

e.g.,
Additional literatu
of the respective

86-191. For oxi
Synt hesi

re, which provi
derivatives, is

e.

(Houben- Wyl ),

g.,
dation, i.a.,
s, 168894, 639).

des further
| i sted as ot her

anal ogously to the nethods of WO
the TPAP oxidation is
| n MetShBEBRUKRY Q097 Chem
1973, Vol.
Gignard reaction.
i nformati on on the production
literature related to the

13/ 2a, p. 49,

specific exanples 168 15 FEBRUARY 2007 The foll ow ng exanpl es describe the

bi ol ogi cal
limting the invention to these exanpl es.
Reconbi nant CDK1- and CycB- GST fusion proteins,
infected insect cells (Sf9),
H st one

action of the conpounds according to the invention w thout

Exanpl e 1 CDK1/ CycB Ki nase Assay
purified from bacul ovirus-
wer e purchased from ProQ nase GibH, Freiburg.
H'S, which was used as a ki nase substrate,

is commercially

avail able fromthe Sigma Conpany. CDK1/ CycB (200 ng/neasuring point) was

i ncuba
of tes
assay

ort ho-

ed ToOr Io mMINures at ZZC 11 TNe presence orjvarious concentrations
substances{(0 m as well as within the range of 0.01-100 Icn) in
buf fer [50 mpol of _tris/HC ,| pH 8.0, 10 mmol of MCl 2, 0.1 nmmol of Na
yanadate, 1.0 f dithi thrgii}l, 0.5 m of adenosine
HN PIJH HN rI\IH
P S
“Yk kfk
A N
Br Br OH
Example No. 16.4 16.5
Other Related Orus, Pharmazie Orus, Pharmazie, 2002,
Literature [Pharmaceutics), 57, 8,515
2002, 57, 8, 515
Qg QY
1 ?éo HN
N7 TSN "R N N
A L 3
Br
Example No. 16.6 16.7
Other Related Strekowski, Bull. Strekowski, Bull. Acad.
Literature Acad. Pol. Sci. Ser. | Pol. Sci. Ser, Sci. Chim,
Sci. Chim, 1976, 24, 1976, 24, 29
29




tri phosphate (ATP), 10 g/ measuring point of histone H'S, 0.2 RC /neasuring
poi nt of 33P-ganma ATP, 0.05% NP40, 12.5% di met hyl sul foxide]. The reaction
was stopped by addi ng EDTA sol uti on16250 nmol, pH 8. 0,5 REBRIUMRY 2001g
point). From each reaction batch, 10 | was applied to P30 filter strips

(wWal l ac  Conpany), and non-incorporated 33P-ATP was renoved by three washing
cycles of the filter strips for 10 m nutes each in 0.5% phosphoric acid.
After the filter strips were dried for 1 hour at 70C, the filter strips
were covered with scintillator strips (MeltiLexTM A, 169 15 FEBRUARY 2007
Wal | ac Conpéaegpndapor tretkaryl alcohol demvatives caatbe pducethirora poiunaty dtoholsc or por at ed
33P (substrate phosphoryl ati on) was determ ned by scintillation neasurenent
in a gamexidatiofGaighat RERRSOH, £8Q afl@ydously (&\Hel mathods bT OV DEFAERBRIARY 2007

Exanpl e 2 CDK2/ CycE Ki nase Assay Recongi nant CDK2- and CycE- GST-f usion

Pr Ot €1 BigesBb b CPorfoxRMBAGH! B TR okiBliRRiShilaBRIGe STF L8y (579, vere

EH};Q: e f£om Procgc rs1ase GmbH, ][ei burg. H stone - ch V\ﬁ.SE uggd as a

ng/ Ueassigtﬁ%ésr’ g?%nfm'g%egl%ﬂdg?? %rcfi r%?l;ﬁéﬁ @%@3& gFg%Q%C? tf%%ﬁ'?h pr :e?]ence of

NEG §§le3§%”éﬁﬁéfi‘aWaﬁi@iyl3%%%?9@?95’?-2@%%&1&@ PIAVERRER OVesHeY B a0 ol of
Grignard reaction.

Additional literature, which provides further information on the production of the

respective derivatives, is listed as other literature related to the specific examples



of Na ortho-vanadate, 1.0 mmol of dithiothreitol, 0.5 tm of adenosine

tri phosphate (ATP), 10 g/ neasuring point of histone IllS, 0.2 G/neasuring
poi nt of i3P-ganma ATP, 0.05% NP40, 182. 5% di nmet hyl sulF BEBREJARYI280Feact i on
was stopped by adding EDTA solution (250 nol, pH 8.0, 14 |/ measuring
point). From each reaction batch, 10 | was applied to P30 filter strips

(Wal l ac  Conpany), and non-incorporated 33P-ATP was renoved by subjecting
the filter strips to three washing cycles for 10 m nutes each in 0.5%
phosphoric acid. After the filter strips were dried for one hour at 70C,
the filter strips were covered with scintillator strips (MltiLexTM A

Wal | ac Conpany) .and baked for ope hour at 90C. The anmount of i ncorporated
33p (subst r die iglosupmexamplasidsspribgals tielogicalasteon ofthe eompaundst i on  measur ement
in a gamma-radiati on neasuring device (Wallac). 171 15 FEBRUARY 2007

Exanpl ec@riiBgro Re mpeotiorowithow himitiegsthe irRentéomito tiese exAi@lesRecept or tyrosi ne

ki nase-2 was purified as GST-fusion protein from bacul ovirus-infected
insect cells (Sf9). Poly-(d u4Tyr), which was used as a kinase substrate,
was purchased fromthe Signa Conpany. VEGF Receptor tyrosine kinase (90

ng/ Nneasifainijfle POi Nt) was incubated for 10 mnutes at 22C in the presence of
various concentrations of test substances (0 tnol, as well as within the
range of 0.001 - 30 RM in 30 | of assay buffer [40 mmol of Tris/HC

CDK1/CycB Kinase Assay

Recombinant CDK1- and CycB-GST fusion proteins, purified from baculovirus-
infected insect cells (5£9), were purchased from ProQinase GmbH, Freiburg. Histone
I1IS, which was used as a kinase substrate, is commercially available from the Sigma
Company.

CDK1/CycB (200 ng/measuring point) was incubated for 15 minutes at 22°C in
the presence of various concentrations of test substances (0 pum, as well as within the
range of 0.01-100 pm) in assay buffer [S0 mmol of tris/HCI, pH 8.0, 10 mmol of MgCl,,
0.1 mmol of Na ortho-vanadate, 1.0 mmol of dithiothreitol, 0.5 pm of adenosine
triphosphate (ATP), 10 pg/measuring point of histone IIIS, 0.2 nCi/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 u! 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,



pH 5.5, 10 mmol of MyCl2, 1 mmol of MCl2, 3 nol of Na orthovanadate, 1.0
nmmol of dithiothreitol, 8 p.nol of adenosine trisphosphate (ATP), 27

g/ nmeasuring point of poly-(QdudTyr)16®.2 tC /neasuring FEBRUAKRY 36867 ganma
ATP, 1% di net hyl sul foxide]. The reaction was stopped by addi ng EDTA
solution (250 mmol, pH 7.0, 10 sl/neasuring point). From each reaction
batch, 10 | was applied to P30 filter strips (Wallac Conpany), and

non-i ncor por at ed 33P- ATP was renoved by subjecting the filter strips to

t hree hi cycles, for 10 m nutes in 0.5% phosphori.c_acid. After the
filter \{\@glﬁ? ggmpgﬁbénﬁ?ﬁ%é@}qr&“@%r(’sgﬁ , T‘Héoﬁi‘l?‘l‘@?’a&“flrg’?ﬁs were cover ed
with scintillator strips (MltilLexTM A Wallac Conpany) and baked on for 1
hour afsubdiate phesphamdaiivn) whs detpringrbpaicintiliaden meappement @ pgasPhor yl ati on) was
determ ned by scintillation measurenent in a gamma-radi ati on nmeasuring

devi ceradidibh acysuriipdediGS(Walldcues are determined fromthe inhibitor
concentration, which is necessary to inhibit the phosphate 172 15 FEBRUARY
2007 incorporation to 50% of the uninhibited incorporation after renoval of
t he bl ank reading (EDTA-stopped reaction). 173 15 FEBRUARY 2007 Exanple 4
Proliferation Assay Cultivated human tunor cells (MCF7, hornone-i ndependent
human breast cancer



cells, relative to ATCC HTB22; NCl - H460, human non-small-cell [ung cancer
cells, ATCC HTB-177, HCT 116, human col on cancer cells, ATCC CCL-247; DU
145, hornone-i ndependent human prostiage cancer cel | s,15AFEBRUERS 2007

MaTu- MDR, hornone-i ndependent, multiple pharmaceutical agent-resistant
human breast cancer cells, EPO GrbH, Berlin) were flattened out at a
density of about 5000 cells/neasuring point, depending on growth rates of
the respective cells in a 96-well nmultititer plate in 200 | of the
correspondi ritg grow h medium After 24 hours, the cells of one plate
(zero-% Pl€plate) were colored with crystal violet (see below), while the
medi um of the other plates was replaced by fresh culture medium (200 1), to
whi ch the test substances were added at various concentrations (0 pnol, as
well as in the range of 0.01-30 gnol; the final concentration of the

sol ventCRIKilyok KinadefAssayle was 0.5% . The cells were incubated for 4 days
in the presence of test substances. The cell proliferation was determ ned by
coloring the cells with crystal violet: the cells were fixed by adding 20
pl/ measuring point of an 11%glutaric al dehyde solution for 15 mnutes at

room t emper Relfftndh (Hica- 'l €GERVT- oS Yhas PunkPrbhtatuushhlss W th water,

the pl ates vvere drie room terrperatu were col ored by adding

105 LR R ol B A i b e A o0 o
FEBRUA Qw%ﬁ‘ﬁ wEg Foalny %&é?ﬁg%%ﬂ%a& tPGe Bismin COPBY 1096 ace i ¢ aci ¢
solution. The extinction
CDK2/CycE (50 ng/measuring point) was incubated for 15 minutes at 22°C in the
presence of various concentrations of test substances (0 pm, as well as within the range of
0.01-100 um) in assay buffer [SO 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 um of adenosine triphosphate
(ATP), 10 pg/measuring point of histone IS, 0.2 uCi/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 pl 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).



was determ ned by photonetry at a wavel ength of 595 nm The change of cell

gr ow h,

val ues

exanples are indicated in the follow ng tables.

in percent, was cal cul ated by standardi zati on of the neasured

to the extinction values of tiA¢ zero-point pl aSFEBRYARYEOTe
extinction of the untreated (0 m cells (=100%. The results fromthe

| Exanpl e No. CDK2/ CycE CDK1/ CycB VEGF-R2 MCF7 1C50 [nM 1CSO [nM

[nM |
28 <10
50 89

CSO[IpM 1.0 420 200 1.1 1.1 140 20 40 0.2 1.2 510 40 2.

6

175 15 FEBRUARY 2007 Table

| C50
1.3 23

é)éaqn t‘:§(+)Enantiorrer 2369 0.9 1.4110.4 1.528 69 0.9 3.0 160
1 300 8.0 130 80 140 1.3 10.0 120 360 6 14.4 250 1700 4.0

VEGF Rezeptor-2 Kinase Assay

Recombinant VEGF Receptor tyrosine kinase-2 was purified as GST-fusion
protein from baculovirus-infected insect cells (S19). Poly-(GludTyr), which was used as a
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 (0 umol, as
well as within the range of 0.001 - 30 uM) in 30 pl of assay buffer [40 mmol of Tris/HCI
pH 5.5, 10 mmol of MgCl2, 1 mmol of MnCl2, 3 pumol of Na orthovanadate, 1.0 mmol
of dithiothreitol, 8 pmol of adenosine trisphosphate (ATP), 27 pg/measuring point of
poly-(GludTyr), 0.2 uCi/measuring point of 33P-gamma ATP, 1% dimethyl sulfoxide].
The reaction was stopped by adding EDTA solution (250 mmol, pH 7.0, 10 ul/measuring
point).

From each reaction batch, 10 ul was applied to P30 filter strips (Wallac
Company), and non-incorporated 33P-ATP was removed by subjecting the filter strips to
three washing cycles for 10 minutes each in 0.5% phosphoric acid. After the filter strips
were dried for 1 hour at 70°C, the filter strips were covered with scintillator strips
(MeltiLexTM A, Wallac Company) and baked on for 1 hour at 90°C. The amount of
incorporated 33P (substrate phosphorylation) was determined by scintillation
measurement in a gamma-radiation measuring device (Wallac). The IC50 values are

determined from the inhibitor concentration, which is necessary to inhibit the phosphate



14.15 130 1500 1.3 14.6 320 90 0.7 14.8 200 14.10 65 190 1.9 14.11 2400
200 0.75 14.16 4400 300 >10 14.18 30 80 370 2.1 176 15 FEBRUARY 2007 From
the results of the table, it is clear?2 evident that theFEBRIOARY 2007

pyri m di nes according to the invention are distinguished as CDK- and
VEGF-receptor inhibitors or CDKl- or CDK2-inhibitors or as VEG--receptor
inhibitors. The activity conpared to CDK1 and/or CDK2 and/or VEG- expl ai ns,
i.a., the cellular action of the substances. Thus, the macrocyclic

conmpounds are.cl ear erior.to the previously kno oppounds. 177 15

U R e S S R L T e AR e S

[nM CDK2/ CycE MCF7 H460 HCT116 DU145 MaTu-ADR 1.0 420 1.1 1.8 1.3 2.0 0.7
(EDTA-stopped reaction).



1.1 140 0.2 0.3 0.2 2.2 0.12 1.3 231.01.70.92.92.8 1.40.40.2<0.12
0.70.1 1.50.90.60.41.30.6 7.12400 4 8.0 130 1.3 0.50.40.50.4
13.0 7000 30 13.0 B >10000 14.2 500G 14.4 2000 14. 65 PEBRUJARY.200¥. 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 (+)Enantionmer 23 0.9 2.1 1.4 4 4 178 15 FEBRUARY 2007
Clains 1. Conpounds of general formula |l RO (R)m A

Example 4

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 pbarmaceutical 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 umol, as well as in the range of 0.01-30 umol; the final
concentration of the solvent dimethyl sulfoxide was 0.5%). The cells were incubated for
4 days in the presence of test substances. The cell proliferation was determined by
coloring the cells with crystal violet: the cells were fixed by adding 20 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 pul/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



R2 kI XIn NRA B IYnR3 (1), in which A stands for C6-Cl2-aryl ene or
heteroarylene with 5 to 14 ring atons, B stands for G -C, 2-al kyl ene,

C3- Cg-cycl oal kyl ene or C6-Cl2-aryl ené74hat is optionald yEBRUARY @08@ i n one
or nore places in the same way or differently wth hydroxy, G -C6-alkyl,
Cl- C6- hydr oxyal kyl or -(CH2)pSG3R8, X and Y, in each case independently of
one anot her, stand for oxygen, sulfur or for the group =NR'-, -NR'(CH2) -,
-CONR8-, - -SO2NR8-, - S(O 2N(COR8)-, -NR8SO2- or -NRBCONR9-, R and R5, in
each casgolvafBPRINRMdOY.AlcaliR ?emt Bes 10%% el at:farsohmhoqa@extmab@gen nitro,
G - C6-al kyl or” for the group - 5 C6- al kyl oxy- G - C6- al kyl oxy, -NR8R9,

- MR8 OORAk BB S} phombufy ¥t ThdVE et of 563! ThéDEge of GBI, i Stands

for hydrogen,
percent, was calculated by standardization of the measured values to the extinction values

of the zero-point plate (=0%) and the extinction of the untreated (0 pm) ceils (=100%).

The results from the examples are indicated in the following tables.



5233380 clains 30.11.06 179 15 FEBRUARY 2007

hal ogen, cyano, C, -Clo-al kyl,
, R9, Rlo and R11, in each case inddgéndently of one #HEEBRUARYaZGD7 or
hydrogen or for C, -Clo-alkyl,

or-SQ2(C, - C6-al kyl ),
stands for | as well
Compounds of general

as di ast ereoners,
formula (1),

C2- Clo- al kenyl ,

R3 stands for
-CONRSR9, R4 stands for

according to claim1,

hydr ogen,
hydr ogen, ,

-N(C, - C6-al kyl )2
m stands for O to 8 p stands for O to 6, and

enantioners and salts thereof. 2.
in which A stands
enanti oners and

fsglrtghteﬂ%llflgg? gr tcgirrgggﬁg)s” gPebeﬁZr\gfl :‘o??ru?;a?})ereggﬁgfai ng to anyone of
clainms | or 2, in which A stands for phenyl ene o,r t hi ophenyl ene,
for Cl-C, 2-al kyl ene, C3-Cg-cycl oal kyl ene or C6-C12
Example No. CDK2/CycE | CDK1/CycB VEGF-R2 MCF7
ICso [nM] I1Cs9 [nM] ICs0 (nM] ICso [eM]
1.0 420 200 11
1.1 140 20 40 0.2
1.2 510 40 2.6
1.3 23 28 <10 1.0
1.3 (+)Enantiomer 23 69 0.9
1.4 11 04
15 28 69 09
3.0 160 50 39 1.6
5.0 300
8.0 130 80 140 13
10.0 120 360 6
14.4 250 1700 4.0
14.15 130 1500 13
14.6 320 90 0.7
14.8 200
14.10 635 190 1.9
14.11 2400 200 0.75
14.16 4400 300 >10
14.18 30 80 370 2.1

R6, R7, R8

B st ands




arylene that is optionally substituted in one or nore places in the sane
way or differently with hydroxy, Cl-C6-alkyl, Cl-C6-hydroxyal kyl or

-(CH2) pSBR8, X and Y, in each case itWependent|y of oh& FGBRUARY 2@Ghd f or
oxygen or for the 52338SG clains 30.11.06 180 15 FEBRUARY 2007 group -NR'
-, -NR'"(CH2)-, -CONR8-, -SO2NR8- or -NR CONR9-, R and R5, in each case

i ndependently of one another, stand for hydrogen, halogen, nitro,

Cl- C6-al kyl, or for -NR8R9, -C -C6-al kyl oxy-Cl-C6- al kyl oxy or-S( O 2NR3R9,

R2 stands f : j - G o-al kyl

2 S o Fof ARG oL P8 oy %ﬁéﬁgﬁﬂ e i S
d dent.l t her,. al kyl

St ands TP g RO e Shsinius ”%@8@% G Herp g PieE T eonor s, |

enantlorrers and salts thereof. 4. Conp ounds of _H]eneral formula (1),

accor di ﬁg Dor@m@hﬂ’lt@? of %VE_GE 6ccgpt0[ jphibitors. The activity compared to

CDK1 and/or CDK2 and/or VEGF explains, i.a., the cellular action of the substances.

Thus, the macrocyclic compounds are clearly superior to the previously known

compounds,



whi ch A stands for phenyl ene, B stands for Cl-Cl2-al kyl ene, cycl ohexyl ene or
phenyl ene that is optionally substituted in one or nore places in the sane
way or differently with hydroxy, Cl-1&Falkyl, Cl-C6-hySrREGRUKRRY 2007
-(CH2) SO3R8 , X stands for oxygen or for the group - CONR8-, -S02NR8- or

- NRBCONR9-, 52338SG clains 30.11.06 181 15 FEBRUARY 2007 Y stands for
oxygen or for the group -NR'-, R and R5, in each case independently of one
anot her, stand for hydrogen, am no, halogen, nitro, d-C6-alkyl, or for the
group NR3RQ.y-C - C6-al kyl oxy- G - C6-al kyl oxy or -S(0O) 2NR8R9, R2 stands for
hydr ogen, stands for hydrogen, hal ogen, cyano, G -G o-al kyl, or -CONRSR9,
R4 stands for hydrogen, R8, RO and R', in each case independently of one
anot her, stand for hydrogen or for nethyl or isobutyl, mstands for Oto 4,
and

Example No. “Inhibition Proliferation ICsq [pM]
ICs {nM]
CDK2/CycE | MCF7 | H460 [|HCT116|DU145( MaTu-ADR
1.0 420 1.1 18 1.3 2.0 0.7
11 140 0.2 0.3 0.2 22 0.12
1.3 23 1.0 1.7 0.9 2.9 2.8
14 0.4 0.2 <0.1 0.7 0.1
1.5 0.9 0.6 04 13 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 01 0.1 0.4
14.11 2400 0.75 0.9 0.7 0.9 13
14.15 1500 1.3 1.2 1.0 1.2 1.3
1.3 (+)Enantiomer 23 0.9 2.1 14 4 4




p stands for Oto 6, as well as diastereoners, enantioners, and salts
thereof. 5. Conpounds of general formula (lI), according to anyone of clains
1to 4, in which A stands for phenyHg8e, B stands for13EEBRUARY\A0OTe t hat
is optionally substituted in one or nore places in the sane way or
differently wth hydroxy, Cl-C6- hydroxyal kyl or -(CH2)SG3R8 , X stands for
oxygen or for the group -SO2NR8- or -NRSCONR9-, Y stands for the group
-NR'-, R and R5, in each case independently of one another, stand for
hydr ogen,CTm' no, halogen, nitro or for the group -S(0O 2NR8R9, 52338SG
claims 30-1A™6 182 15 FEBRUARY 2007 RZ stands for hydrogen, R3 stands for
hal ogen or cyano, R4 stands for hydrogen, R8, RO and R' in each case stand
for hydrogen, and mstands for O to 4, as well as diastereoners,

enanti oners and salts thereof.
1. Compounds of general formula [

5
R )m (R1)m
2
AN

PR (X )y
SO
R‘/I'\%J\(Y ’ o
R
M,

in which

A stands for Cs-Cy2-arylene or heteroarylene with 5 to 14 ring atoms,

B stands for C;-C-alkylene, C;-Cs-cycloalkylene or Cs-Ciz-arylene that is
optionally substituted in one or more places in the same way or differently
with hydroxy, C,-Ce-alkyl, C,-Cs-hydroxyalkyl or -(CH;),SO:R®,

X and Y, in each case independently of one another, stand for oxygen, sulfur or
for the group =NR''-, -NR''(CH,)-, -CONR®-, - -SO,NR%-, -
S(O)N(COR®)-, -NR®S0;- or -NR®CONR’-,

R' and R®, in each case independently of one another, stand for hydrogen,
halogen, nitro, C,-Cg-alkyl or for the group —C,-Cs-alkyloxy-C;-Ce-
alkyloxy, -NR®R®, -NR]COR®-S(O;;NR®R®, $(0),N=CH-NR®R®,
—CO,H, -CO,R?, -CONR®R’,

R*  stands for hydrogen,

523388G_claims_30.11.06



6. Conpounds of general fornula (1), according to anyone of clains 1 to 3,
in which A stands for thiophenylene, B stands for C, -Cl2-al kyl ene, X
stands for the group - SO2NR8-, Y stav@®s for the group15REBRUARYRXG ands
for halogen, R, R2, R4, R5, R8, RO and RL 1 in each case stand for
hydrogen, mstands for O to 2, as well as diastereoners, enantioners and
salts thereof. 52338SG clains 30.11.06 183 15 FEBRUARY 2007 7. Process for
t he production of the conpounds of general forrmula | according to anyone of

glRlai) s 110 6., oer Chiingl foh Byaidhed; AEBEH) 5urB! cABNENIRYL (R, VI 11 (RE)M
R* stands for hydrogen, ,
R6, RT, Rs,
R®, R
and R"', in each case independently of one another, stand for hydrogen or for
Ci-Cyo-alkyl, Cy-Cio-alkenyl, -N(C;-Cg-alkyl), or-SO(C,-Cs-alkyl),
m stands for 0 to 8,
p stands for 0 to 6, and

n stands for 1

as well as diastereomers, enantiomers and salts thereof.

2. Compounds of general formula (1), according to claim 1, in which
A stands for phenylene or thiophenylene,

as well as diastereomers, enantiomers and salts thereof

3. Compounds of general formula (f), according to anyone of claims 1 or 2, in

which

A stands for phenylene or thiophenylene,

B stands for C;-Ci2-alkylene, C3-Cs-cycloalkylene or Cgs-Ciz-
arylene that is optionally substituted in one or more places in the same
way or differently with hydroxy, C,-Cg-alkyl, C,-Cg-hydroxyalkyl or
-(CHp),SO:R®,

X and Y, in each case independently of one another, stand for oxygen or for the

523388G_claims_30.11.06



(X)" LI~-NB (Y)Y)o~ RR3 (MIl) inwhich R, R, R, R4, R5, X, VY, A B,
m and n have the neanings that are indicated in formula I of anyone of
clains 1 to 6, and L stands for a | ed80ng group, are 1OEEBRUARY 2007
suitable acid to conmpounds of general fornmula I, or b) the acyclic

precursors of general formula (I1X) (RSYm(Rl)m OZN (X), L N(ANB R4 ~
R3

group -NR''-, -NR'(CH;)-, -CONR®-, -SO,NR?- or -NRECONR’-,

R' and R’, in each case independently of one another, stand for hydrogen,
halogen, nitro, C;-Cg-alkyl, or for —NR*R?, -C,-Ces-alkyloxy-C;-C¢-
alkyloxy or —S{(0),NR®R®,

R? stands for hydrogen,

R} stands for hydrogen, halogen, cyano, Ci-Cjo-alkyl or -CONR®R’,

R*  stands for hydrogen,

R R’

and R'!, in each case independently of one another, stand for hydrogen or for
C-Cp-alkyl,

m stands for 0 to 4, and

p stands for 0 to 6,

as well as diastereomers, enantiomers and salts thereof.

4, Compounds of general formula (I}, according to anyone of claims 1 to 3, in

which

A stands for phenylene,

B stands for C;-Ciz-alkylene, cyclohexylene or phenylene that
is optionally substituted in one or more places in the same way or
differently with hydroxy, C,-Cs-alkyl, C;-Cs-hydroxyalky! or
-(CHz)SOR",

X stands for oxygen or for the group -CONR®-, -SO,NR®- or

NR3CONR’-,

523385G_claims_30.11.06



(I'X) 52338SG clains 30.11.06 184 15 FEBRUARY 2007 in which R, R3, R4, R5,
X, Y, A B, in and n have the neanings that are indicated in general formula
| of anyone of clainms Ito 6, and L sti8nds for a | eavi nfp GEBRUAR¥I2007 r st
reduced to amne in a suitable solvent and a suitable reducing agent at 0C
until reflux takes place and then the internediately forned amne is
cyclized to the conpounds of general fornmula I. 8. Conpounds of general
formula (1), (111), (IV), (V), (VI) or (M) C (R5) ONN,0 (R)m\NN

R Ra Ra D (1Y) (Rldhngs (0 Tbed 6ol te o nrTL, RS R

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),NR*R’,

R?  stands for hydrogen,

R? stands for hydrogen, halogen, cyano, C,-Cjp-alkyl, or -CONR®R®,

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 diastereomers, enantiomers, and salts thereof.

5. Compounds of general formula (1), according to anyone of claims 1 to 4, in

which

A stands for phenylene,

B stands for C;-C2-alkylene that is optionally substituted in
one or more places in the same way or differently with hydroxy, C,-Ce~
hydroxyalkyl or (CH2)SO3R?,

X stands for oxygen or for the group -SO,NRE- or -NR®CONR’- |

Y stands for the group -NR''-,

R! and R?, in each case independently of one another, stand for hydrogen, amino,

halogen, nitro or for the group —S(O)ZNRSRQ,

523383G_claims_30.11.06
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N

52338S0 clains 30.11.06 185 15 FEBRUARY 2007 (R5) p N IN m~ O (R1%
O\RA RER3 D(IV) ¢l (R5)YmMO (//p~~\NR (R)m\~k N( N4

B
Ri

R DN G (R5) O/\ IN 182 15 FEBRUARY 2007

R? stands for hydrogen,

R? stands for halogen or cyano,

R*  stands for hydrogen,

R®, R? and R"! in each case stand for hydrogen, and
m stands for 0 to 4,

as well as diastereomers, enantiomers and salts thereof.

6. Compounds of general formula (I), according to anyone of claims 1 to 3, in
which

A stands for thiophenylene,

B stands for C,-Cz-alkylene,

X stands for the group -SO.NR?-,

Y stands for the group -NR''-,

R? stands for halogen,

R, R, RY RS,

R%, R® and R"! in each case stand for hydrogen,

m stands for 0 to 2,

as well as diastereomers, enantiomers and salts thereof.

523385G _claims_30.11.06



M(RI)MQLVONtLRA Re Rii R3 D (VI) 52338SG clains 30.11.06 186 15
FEBRUARY 2007 (R5)mIl N .1k BZ~~ 1k (R)YmMONNNR DRe R Rs H oder
(M1) Jor] inwhich R, R, R3, R4,18H, Rs, R', A B18FEEBROARY POE7

meani ngs that are indicated in general formula |I of anyone of clains | to 6
and D stands for -NH2, NAc or -NO2, q stands for Ito 12, U stands for group
-OH, -C2H, -CX2-C 1-C6- alkyl, -s®C, -SQ®RF, -SBH or H N

7. Process for the production of the compounds of general formula I according to
anyone of claims 1 to 6, wherein either

a) compounds of general formula VIII

(R5)m (R1)m

\N
H T~
(X
NI/'M
R‘)%(y)n
3

R

—

(V1D

in which R', R%, R*, R*, R®, X, Y, A, B, m and n have the meanings that are
indicated in formula [ of anyone of claims 1 to 6, and L stands for a leaving

group, are cyclized with a suitable acid to compounds of general formula I, or

b) the acyclic precursors of general formula (IX)

(R%),, (RY),,

O,N \
(X),
L /
Nl/KN
R4/% (),
]

523388G_claims_30.11.06



O (= -NHZ) and Wstands for the group -OH -OH, -CO2H, -C02-C -C6-al kyl,
-S2Cl, -SO2F or -SO3H, as well as diastereoners, enantioners and salts

t hereof . 9. Conmpounds of general forygdla (11), (I11),16IFEBRUXRY 2047 or
(M) according to claim8, in which A stands for phenyl ene or

t hi ophenyl ene, and as well as diastereonmers, enantioners and salts thereof.
52338SG clains 30.11.06 187 15 FEBRUARY 2007 10. Use of the conpounds of
general formula I, according to clains | to 6, in manufacturing a

medi canment for the treatnent of cancer, angiofibroma, arthritis, eye

di seases, autoi mmune di seases, chenot herapy agent-induced al opecia and
mucositis, Crohn's d;sgagpﬁ$endonetr|03|s fibrotic diseases, henangi ona,

car di ovascul 4f WiideRs 8 1 Y otsP:an auchin bave the pierypgyihatare mdicatedes

chronic and acute neurodegenerative diseases, as well as injuries to nerve
ti ssue, viralingerdrddormuia] of anyonepf ﬁalmsriQfOIGeM sehdnfonh leasingeraupaf t er
bal | oon catheter treatnent, in vascular prosthetics or after nechanical

devi ces are useflrst ﬁadh@ﬁlo\amiﬁeeinsa sufigtle sslvend and a séitable re8hidng sgenbdt 0°C
i mrunosuppressi ve agents, for supporting scar-free

until reflux takes place and then the intermediately formed amine is cyclized to the

compounds of general formula I.

8. Compounds of general formula (II), (1II), (IV), (V), (VI) or (VII)

Cl

T S0 S
S\
(RY)y,

(I

R (RO),

523385G_claims_30.11.06



healing, in the case of senile keratosis and contact dermatitis. 11. Use
according to claim 10, wherein cancer is defined as solid tunors, tunor or
met astasi s growt h, Kaposi's sarcoma, 18Bdgki n's di seasd5 FHoBRUARKERZDAT
arthritis is defined as rheumatoid arthritis; eye diseases are defined as

di abetic retinopathy, and neovascul ar gl auconma; auto-imune di seases are
defined as psoriasis, alopecia and nultiple sclerosis; fibrotic diseases
are defined as cirrhosis of the liver, nmesangial cell proliferative

di seases, and arteriosclerosis; infectious diseasgs are defined as diseases
that are caused by unicellular parasites; cardioiascular di seases are
defined as stenoses, such as, e.g,, stent-lnduc est enoses,
arterioscleroses, and rest &fhses [ es are defined as

gl omer ul onephritis, diabetic ephroscl erosi s,

t hr onmbi ¢ nicroangiopatq%gh ) ore, N 3 [ 30R11. 06 188 15 FEBRUARY
2007 transpl ant rejec{i rulopathy cpfsoni ¢ neurodegenerative

di seases are defined as Hu gton”'s di sease, anyotrophic |ateral

sclerosis, Parkinson's disease, AIDS dementia and Al zheinmer's disease; acute
neur odegenerative diseases are defined gg i schem as of the brain and
neurotraumas; and viral infections are ?ined as cytonegalic infections,
her pes, hepatitis B or C, and HV diseases.

Cl
(R %
(R, .\N/%/j\
|
R"
D

V)

52338SG_claims_30.11.06



12. Pharmaceutical agents that contain at |east one conmpound according to
one of clainms 1 to 6. 13. Pharnaceutical agents according to claim12 for
treating cancer, angiofibroma, arthri@6i s, eye di sease$d FHRRUARYN2007

di seases, chenot herapy agent- induced al opecia and nucositis, Crohn's

di sease, endonetriosis, fibrotic diseases, henmangi oma, cardiovascul ar

di seases, infectious diseases, nephrol ogi cal diseases, chronic and acute
neur odegenerati ve di seases, as well as injuries to nerve tissue, and viral
infections, and for inhibiting reocclusion of vessels after balloon catheter
treatnment, in vascul ar prd8Retics or after mechani fal devices are used to
keep vessels open, such as) e.g., stents, and as Ji nosuppr essi ve agents,

and for supporting sqgaky:fy€e Real ijig, ape~(n the' casg of senile keratosis
and contact dermatitis. 5¥388%G clai ns @ . 06_1389 FEBRUARY 2007 14.
Phar maceuti cal agent for usetdaccdr di niy t'q ai"y 13, YWhetRby cancer is

defined as solid tunors, tungr or netgstasis ggow h;a Kaposi's sarcons,
Hodgki n' s di sease, and |leukem a; arthritis is defined as rheunmatoid
arthritis; eye diseases are defined as diabetic retinopathy, and

neovascul ar gl auconm;gggro- i nmune d{(MbBases are defined as psoriasi s,

al opecia and nultiple sclerosis; fibrotic diseases are defined as cirrhosis

of the liver, nesangi al cel[(l)r]prol i ferative diseases,

in which R', R%, R®, R, R*, R%, R", A, B and m have the meanings that are
indicated in general formula I of anyone of claims 1 to 6 and D stands for -NHj,
NAc or -NO,, q stands for 1 to 12, U stands for group -OH, -CQ,H, -C0,-C1-Cs-
alkyl, -SO,Cl, -SO,F, -SO;H or

H

and W stands for the group -OH -OH, -CO;H, -CO,-C1-Cs-alkyl, -SO,Cl, -SO,F
or -SO3H,

as well as diastereomers, enantiomers and salts thereof .

9. Compounds of general formula (IT), (III), (IV), (V), (VI) or (VII) according to
claim 8, in which
A stands for phenylene or thiophenylene, and

as well as diastereomers, enantiomers and salts thereof.

52338SG_claims_30.11.06



and arteriosclerosis;infectious diseases are defined as di seases that are
caused by unicellular parasites; cardiovascul ar di seases are defined as
stenoses, such as, e.g., stent-indutgtd restenoses, ars5FEBRUIARY2087 and
rest enoses; nephrol ogical diseases are defined as gl onerul onephritis,

di abeti c nephropathy, malignant nephrosclerosis, thronbic m croangiopathic
syndrone, transplant rejections and gl onerul opathy; chronic

neur odegenerati ve di seases are defined as Huntington's disease, anyotrophic
| ateral sclerosis, Parkinson's disease, AIDS denentia and Al zheiner's

di sease; acute neurodegenerative di seases are defined as ischemas of the
brain and neuratr ggﬁgﬁ and viral infections are defined as cytonegalic

i nfections, héPp somppunds of gereral fornuly 1y ageasdiag de claims 1 wdfmiunds
according to anyone of clains | to 6 and pharmaceutical agents according to
one of cl ai ms manufagturimgsi medicament fiir shef toratrodns of cancey bagiafibwmagarthritisehi cl es.
52338SG clains 30.11.06 190 15 FEBRUARY 2007 16. Use of the conpounds of
gener al for nulege Hiseames anthimmuhe dvemes) thethahdiapyl dgenBinduted diepetiarami of a
pharmaceutical preparation for enteral, patenteral and oral admnistration.
52338SG cl ai mema&sitid, Cehn’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.

11. Use according to claim 10, wherein

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,

523388G_claims_30.11.06



188 15 FEBRUARY 2007

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 arec defined as ischemias of the brain and neurotraumas; and viral
infections are defined as cytomegalic infections, herpes, hepatitis B or C, and HIV

diseases.

12. Pharmaceutical agents that contain at least one compound according to one of

claims 1 to 6.

13. Pharmaceutical agents according to claim 12 for treating 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,
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.

523388G _claims_30.11.06



189 15 FEBRUARY 2007

14. Pharmaceutical agent for use according to claim 13, whereby

cancer is defined as solid tumors, tumor or metastasis growth, Kaposi’s sarcoma,
Hodgkin’s disease, and leukemia; arthritis is defined as rheumatoid arthritis; eye
diseases are defined as diabetic retinopathy, and neovascular glaucoma;auto-
immune diseases are defined as psoriasis, alopecia and multiple sclerosis; fibrotic
diseases are defined as cirrhosis of the liver, mesangial cell proliferative diseases,
and arteriosclerosis;infectious diseases are defined as diseases that are caused by
unicellular parasites; cardiovascular diseases are defined as stenoses, such as, e.g.,
stent-induced restenoses, arterioscleroses, and restenoses; nephrological diseases
are defined as glomerulonephritis, diabetic nephropathy, malignant
nephrosclerosis, thrombic microangiopathic syndrome, transplant rejections and
glomerulopathy; chronic neurodegenerative diseases are defined as Huntington's
disease, amyotrophic lateral sclerosis, Parkinson's disease, AIDS dementia and
Alzheimer's disease; 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.

15. Compounds according to anyone of claims 1 to 6 and pharmaceutical agents

according to one of claims 14 to 16 with suitable formulation substances and

vehicles.

523388G_claims_30.11.06
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16.” Use of the compounds of general formula I, according to one of claims 1 to 6,
in the form of a pharmaceutical preparation for enteral, parenteral and oral

administration.

52338SG_claims_30.11.06



